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PREFACE. 


Nkably  twenty-four  yean  hâve  passed  since  the  last  édition  of  this  work  was  published;  a 
long  period,  and  one  in  which  the  science  of  Mineralogy  bas  made  very  lapid  progreas.  In  fact» 
this  quarier-century  bas  probably  been  a  time  of  more  active  mineralogical  investigation  than 
any  Uke  period  in  tlie  past.  A  striking  indication  of  this  is  given  by  the  many  new  periodicals,. 
tecently  started,  which  are  devoted  largely  if  not  ezclusively  to  Mineralogy.  Tbese  hiclude: 
Qroth's  Zeltschrif  t,  started  in  1877,  of  which  the  19th  volume  is  Just  completed;  Tschennak's 
Mlttbeilungen,  begun  in  1872;  the  French  Bulletin,  begun  \n  1878;  the  English  Mineralogical 
Magazine,  begun  in  1876;  the  FOrhandlingar  of  the  Swedish  Geologlcal  Society,  begun  in  1872; 
the  Italian  Joumals,  the  Rivista  di  Mineralogia,  begun  in  1887,  and  the  Giomale  di  Mineralogia, 
begun  in  1890.  Further  the  St.  Petersburg  Mineralogical  Society,  which  published  nothing  for 
a  number  of  years,  commenced  again  with  a  new  séries  in  1866  and  has  issued  an  annual  volume 
regularly  since  then.  Moreover,  the  always  valuable  Jahrbuch  fur  Minéralogie  has  more  thaa 
doubled  its  size. 

This  catalogue  of  new  periodicaU,  which  might  be  further  extended,  is  a  striking  proof  of 
the  activity  of  mineralogical  workers  since  1868.  Further  évidence  of  this  is  given  by  the  fact 
that  within  this  time  nearly  one  thousand  new  names  bave  been  introduced  into  the  science— 
unfortunately  not  ail  "new  species,"  although  this  has  been  claimed  for  most  of  them. 

Still  again,  it  is  only  within  this  period  that  the  importance  of  the  optical  investigation  of 
minerais  has  been  f ully  recognized  and  the  methods  and  instruments  for  optical  and  microscopical 
study  hâve  been  developed  and  brought  within  the  reach  of  ail  mineralogical  observers.  Kew 
means  of  observation  hâve  not  only  increased  our  knowledge  of  the  optical  constants  of  many 
species,  but  bave  developed  new  views  in  regard  to  the  molecular  structure  of  crystals.  In 
Chemical  Mineralogy,  also,  there  has  been  rapid  progress;  on  the  theoretical  side,  in  the  way  of 
explaining  the  composition  of  complex  species  and  groups  of  species;  again  on  the  analytical 
side,  and  perhaps  even  more  by  the  development  of  the  synthetic  processes.  The  last  mentioned 
methods,  in  the  hands  of  skillful  chemists,  hâve  resulted  in  the  reproduction  in  the  laboratory  of 
ibost  of  the  prominent  minerai  species,  as  the  feldspars,  quartz,  the  pyroxenes  and  chrysolites, 
amphibole,  corundum,  etc.  ;  thus  throwing  much  light  upon  the  composition  of  species  and 
théir  formation  in  nature.    The  work  in  this  field  is  almost  ail  of  récent  date. 

It  is  not  strange,  then,  that  this  volume  should  contain  more  than  half  more  matter  than  the 
former  édition;  indeed,  it  has  only  been  with  a  rigid  System  of  abbreviation  and  condensation, 
aided  by  an  increase  of  one-fifth  in  the  size  of  the  page,  that  it  has  been  kept  down  to  this  limit. 

The  broad  and  solid  foundation  laid  in  the  previous  édition  bas  made  it  possible  to  undcrtake- 
itère  a  greater  degree  of  thoroughness  and  completeness  than  was  possible  bef  ore.  The  caref  ul  work 
on  the  history  of  minerai  species.  shown  in  the  tracing  out  to  the  original  source  of  their  many 
names,  was  so  well  and  fully  done  that  it  stands  now  essentially  as  it  did  in  1868.  In  other 
words,  the  list  of  synonyms,  with  références  to  the  first  authority,  has  been  adopted  entire  fronx 
the  5th  Edition.  Such  additions,  however,  as  the  period  has  served  to  introduce  bave  been  made, 
and  aU»  there  hâve  been  added  many  common  names  of  important  species  used  in  the  other 
prominent  languages  besides  Englisb,  German,  and  French.  This  last  feature  it  is  hoped  will 
add  much  to  the  gênerai  usef  ulness  of  the  work. 

The  crystallographic  portion  of  the  subject  has  called  for  more  than  a  mère  revision.  Hera 
it  bas  been  the  attempt,  tn  the  llrst  place,  to  trace  back  to  the  original  observer  the  fundaraental 
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Ifineralogy  and  hb  other  extensive  memoirs,  alao  the  récent  work  of  lÂtTf  and  Lacroix  ;  but 
many  other  authors  hâve  also  yielded  valuable  material. 

In  the  Chemical  part  of  the  subject.  Rammelsberg's  Mineralchemie  haa  been,  as  before,  of 
great  value,  while  the  Tables  of  Groth  bave  given  many  suggestions  as  to  the  formulas  and  Chem- 
ical relations  of  the  species  ;  the  papers  of  Tschermak  and  Clarke  hâve  also  been  very  useful. 

In  the  great  labor  involved  in  the  préparation  of  this  work,  the  author  bas  had  the  assistance 
of  many  gentlemen  to  whom  bis  thanks  are  retumed  even  if  they  are  not  mentioned  by  name. 
First  of  ail,  hls  acknowledgments  are  due  to  Prof.  James  D.  Dana,  the  author  of  this  System  of 
Mineralogy  from  1887  to  1868,  and  to  whom  ail  its  cbief  points  of  excellence  are  due.  His 
encouragement  and  advice  bave  always  been  ready,  but  unfortunately  ill  heaith  Interrupted  his 
plan  of  foUowing  it  in  détail  as  it  was  passing  tiirough  the  preas.  To  Prof.  G.  J.  Brush  also 
the  author  is  indebted  for  many  frlendly  words  of  counsel.  One  of  the  most  valuable  features 
of  the  last  édition  was  the  full  accoont  of  the  blowpipe  and  allied  characters  of  species,  prepared 
by  him,  and  this  has  been  reproduced  hère  almoet  without  change.  Prof.  PenÛeld  bas  stood  in 
still  doser  connection  with  the  work  ;  much  of  the  proof  has  passed  under  his  eye,  and,  besldes 
many  suggestions  on  minor  points,  he  has  supplied  from  his  own  observations  and  work  much 
original  matter  not  yet  publidied.  Numerous  analyses,  figures  of  crystals,  etc.  (especially  under 
amphibole  and  pyroxene),  bave  been  given  by  him  from  a  memoir  on  the  minerais  of  Northern 
New  York,  soon  to  be  published  as  a  Bulletin  of  the  U.  S.  Gtological  Survey.  The  permission 
to  use  this  matter  in  advance  the  author  owes  to  the  courtesy  of  Major  Powell,  Director  of  the 
Survey. 

To  Dr.  (}enth  of  Philadelphia,  ever  active  in  the  investigation  of  American  minerais,  the 
author's  thanks  are  due  for  new  matter  supplied  from  his  unpublished  notes,  for  corrections  to 
the  former  édition,  and  still  more  for  assistance  in  regard  to  the  minerai  localities  in  Pennsylvania 
and  North  Carolma.  Prof.  F.  W.  Clarke  bas  also  been  most  frlendly  in  like  directions;  while 
for  the  difficult  subject  of  American  localities,  a  number  of  gentlemen  bave  made  valuable 
contributions  wbose  names  are  mentioned  in  full  on  p.  1068.  To  Prof.  F.  A.  Gooch  of  New 
Haven.  Dr.  W.  F.  Hillebrand  of  Washington,  Dr.  G.  H.  Williams  of  Baltimore,  Prof.  J.  C. 
Branner  of  Little  Rock,  Arkansas,  Dr.  £.  O.  Leech  of  the  U.  S.  Mint,  Mr.  H.  S.  Durden  of  San 
Francisco,  Mr.  G.  Chr.  Hoffmann  of  Ottawa,  and  other  gentlemen  the  author  is  also  indebted. 

Among  the  Mineralogists  abroad,  to  whom  the  author  owes  especial  acknowledgment.  he 
would  mention  Prof.  W.  J.  Lewis  of  Cambridge,  England,  Mr.  L.  Fletcher  of  the  British 
Muséum,  Professors  Paul  Groth  of  Munich  and  G.  Tschermak  of  Vlenna,  wbose  advice  at  the 
beginnlng  of  the  work  was  most  valuable,  as  also  the  ald  that  they  bave  given  since  then.  Mr. 
Thomas  Davies  of  the  British  Muséum  kindly  fumished  a  list  of  minor  errors  that  had  before 
escaped  notice  in  the  5th  Edition,  and  thèse  it  is  hoped  bave  not  been  perpetuated  hère.  To 
Prof.  A.  Des  Cloizeaux,  W.  C.  BrOgger  of  Stockholm,  N.  von  Koksharov  of  St.  Petersburg, 
and  otbers,  the  author  would  also  express  his  indebtedness.  Through  the  kindness  of  Prof. 
BrOgger,  advance  sheets  of  his  noble  work  on  the  minerais  of  the  augke-  and  nephelite-syenite 
of  Southern  Norway  were  received  in  time  to  be  freely  used. 

In  two  directions  the  author  has  been  able  to  make  use  of  clérical  assistance.  First,  in  the 
calculutions  of  angles  from  the  accepted  axes,  for  in  gênerai  only  the  recalculation  when 
necessary  for  the  sake  of  vérification  has  been  assumed  by  the  author.  Hère  Miss  Charlotte 
C.  Bamum  of  New  Haven,  from  1885  to  1887.  and  Prof.  H.  H.  White  of  Neligh.  Nebi-aska,  from 
1886  to  the  end,  bave  rendered  most  valuable  ald.  Second,  In  the  drawlng  of  crystals.  the  author 
has  been  most  eflaciently  aided  by  Mr.  E.  F.  Ayres,  also  by  Mr.  L.  V.  Pirsson,  and  further  by 
Prof.  E.  H.  Barbour.  Dr.  E.  O.  Hovey,  Dr.  F.  W.  Mar,  and  Messrs.  J.  Stanley-Brown,  O.  C. 
Farrington.  E.  W.  Goodeuough,  F.  D.  Lefilngwell,  John  Leverett,  Edward  Cramer,  and  otbers. 

Finally,  the  author  takes  pleasure  in  expressing  his  appréciation  of  the  libéral  support  of 
the  publishers,  Messrs.  John  Wiley  &  Sons,  and  also  of  the  patient  care  witli  which  the  printera 
and  engravers  bave  carried  through  a  work  of  more  tban  usual  labor  and  vexation. 

In  conclusion,  the  author  would  express  the  hope  that  he  may  be  informed  of  errors,  great 
or  small.  noted  by  those  using  the  book,  in  order  that  tbey  may  be  corrected  in  future  printings 
from  the  stéréotype  plates.  It  is  intended  to  keep  the  work  up  to  date,  by  the  publication  of 
appendixes  at  not  very  long  intervais. 

Sdwakd  Salibburt  Dana. 

Kaw  Havbn,  Conk.,  January  1, 1803. 
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EXTEACT8  FBOM  THE  PBEFACE8  OF  THE  FORMEB  EDITIONS 

OF  THIS  WORK  B¥  JAMES  D.  DANA. 


FROM  THE  PREFACE  TO  THE  FIRST  EDITION  (1887). 

•  •  •  •  •  j]|e  claadfication  of  the  minerai  Bi^cies,  wbich  is  hère  adopted,  Is  strlctly  a 
NiUural  ArraDgement.  The  supei-iority  of  this  method  is  exhibited  in  the  body  of  the  work, 
and  in  connection  with  the  remarks  on  Chemical  Clasdâcations,  in  Appendix  B.  Although 
founded  by  Mohs  on  the  external  characters  of  minerais,  it  ezhibits,  in  a  considérable  degree, 
the  Chemical  relations  of  the  species;  and  those  who  are  accnstomed  to  prefer  a  chemical 
arrangement  will  probably  perceive  that,  in  addition  to  such  qualities  as  appear  to  recommend 
the  chemical  method,  it  poasesses  other  advantages  not  less  important. 

The  changes  which  hâve  been  made  in  the  nomenclature  of  minerais  appear  to  be  demanded 
by  the  State  of  the  science.  The  présent  names,  ezcepting  those  proposed  by  Mobs,  are  utterly 
de^oid  of  aystem,  unless  we  may  consider  such  the  addition  of  the  syllable  Ue  to  words  of 
▼arious  languages;  and  eyen  this  glimmering  of  System  bas  been  capriciously  infringed  by  a 
French  mineralogist  of  much  celebrity^they  seldom  designate  any  quality  or  character  peculiar 
to  the  minerai;  neither  do  they  exhiblt  any  of  the  gênerai  relations  of  the  species,  by  which  the 
mind  may,  at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensivé  view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and  often  worae 
than  unmeaning.  appellatives,  and  are  only  toleroble  in  a  very  unadvanced  state  of  the  science. 
As  a  neoessary  conséquence  of  tbis  looseness  of  nomenclature,  moet  of  the  species  are  embar- 
laased  with  a  large  nnmber  of  synonyms,  a  fertile  source  of  confusion  and  difflculty. 

As  a  remedy  for  this  undeslrable  state  of  things,  a  System  of  nomenclature,  constructed  on 
the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed  by  the  author  in  the 
fourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The  necessity  for  something  of 
the  kind  is  very  apparent,  and  the  author  trusts  that  it  will  net  be  considered  a  needleaa 
innovation.    ♦    ♦    •    ♦    ♦ 


FROM  THE  PREFACE  TO  THE  SECOND  EDITION»  (1844). 

The  natural  System  adopted  in  this  treatise  bas  received  such  modifications  in  the  présent 
édition  as  were  demanded  by  the  advanced  state  of  the  science;  and  the  syslematic  nomenclaturo 
has  required  some  corresponding  changes. 

Résides  the  natural  classification ,  another,  placing  the  minerais  under  the  principal  élément 
In  their  composition,  has  been  given  in  Part  VII;  and  varions  improvements  on  the  usual 
chemical  methods  bave  been  introduced,  which  may  render  it  acceptable  to  those  that  prefer 
that  mode  of  arrangement.    •    •    •    *    * 


FROM  THE  PREFACE  TO  THE  THIRD  EDITION  (1850). 

Ttiis  treatise,  in  the  présent  édition,  has  undergone  so  varions  and  eztensive  altérations 
that  few  of  its  original  features  will  be  recognized.  The  science  of  Minerak>gy  has  made  rapid 
yiogress  in  the  past  six  years;  chemistry  bas  opened  to  us  a  bettcr  knowledge  of  tbe  nature  and 

*  Tbis  édition,  failing  to  find  a  publisher  in  New  York,  was  printed  at  the  expense  of 
the  autbor. 
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-relations  of  compounds;  and  philosophj  bas  thrown  new  light  on  the  prlnciples  of  classification. 
To  change  is  always  seeming  âckleness.  But  not  to  change  with  the  advance  of  science  ia 
worse;  it  is  persistence  in  error;  and,  therefoce,  Dotwithstanding  the  former  adoption  of  what 
has  been  called  the  Naturel  History  System,  tTnd  the  pledge  to  its  support  given  by  the  author 
In  supplyiog  it  with  a  Latin  nomenclature,  the  whole  System,  its  classes,  ordera,  génère,  and 
Latin  uames,  bave  been  rejected;  and  even  the  trace  of  it  whicb  the  syuonymy  might  perbaps 
rightly  bear  bas  been  discarded.  The  System  bas  subserved  its  purpose  in  giving  précision  to 
the  science,  and  displajring  many  of  the  natural  groupings  whicb  chemistry  was  slow  to  recognize. 
But  there  are  errors  in  its  very  foundatiou,  whicb  make  it  false  to  nature  in  its  most  essential 
points;  and,  in  view  of  the  character  of  thèse  errore,  we  are  williug  it  should  be  cousidered  a 
relie  of  the  past. 

Tet  science  is  far  from  beiug  ready  with  an  acceptable  substitute.  Most  ehemical  Systems 
bave  been  more  artificial  than  the  " naturel"  System;  and  doubts  now  bang  over  some  of  the 
principles  of  chemistry  that  are  widesi  in  their  influence  on  classification.  In  view  of  the  diffi- 
culties  on  either  side,  it  was  a  point  long  questioued,  whetber  to  venture  upon  a  classification 
tbat  might  be  deemed  most  accordant  with  truth  among  the  many  doubts  that  surround  the 
subject;  or  to  adopt  one  less  strict  to  science,  that  might  serve  the  convenience  of  the  student 
for  easy  référence,  and  for  the  study  of  minerelogy  in  its  economical  bearings.  wbile,  at  the 
saroe  time,  it  should  exhibit  many  naturel  relations,  and  inculcate  no  false  affiliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted; — the  classification  is  offered  simply  as 
a  convenieut  arrengement.  and  not  an  exhibition  of  the  true  affinities  of  species  in  the  highest 
sensé  of  the  term.  Among  the  Silicates,  however,  it  will  be  perceived  that  the  groupings  in  the 
main  are  naturel  groupings;  and,  tbroughout  the  work,  spécial  care  has  been  taken  to  inculcate, 
as  far  as  possible,  the  true  relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them 
in  tables.    *    ♦    •    *    ♦ 


FROM  THE  PREFACE  TO  THE  FOURTH  EDITION  (1864). 

In  the  Préface  to  the  last  édition  of  this  treatise,  the  classification  of  minerels  then  adopted 
T^as  announced  as  only  a  temporery  expédient.  The  System  of  Mobs,  valuable  in  its  day,  had 
subserved  its  end;  and  in  throwingoff  its  shackles  for  the  more  consistent  principles  flowing 
from  récent  views  in  cbemûitry,  the  many  difiiculties  in  the  way  of  perfecting  a  new  classifica- 
tion led  the  author  to  an  arrengement  whicb  should  "serve  the  convenience  of  the  student 
without  pretending  to  strict  science.'* 

A  classification  on  ehemical  principles  was  however  proposed  in  the  latter  part  of  the 
volume,  in  whicb  the  Berzelian  method  was  coupled  with  ciystallogi'aphy  in  a  manner  calculated 
to  display  the  relations  of  species  in  composition  as  well  as  form,  and  prominently  "  exhibit  the 
various  cases  of  isomorphism  and  pleomorphism  among  minerels."  The  progress  of  science  bas 
afforded  the  means  of  giving  greater  précision  and  simplicity  to  this  arrangement,  until  now  it 
secms  cntitled  to  become  the  authorized  method  of  a  System  of  Minerelogy.  Whetber  regarded 
from  a  physical  or  ehemical  point  of  view,  the  groupings  appear  in  generel  to  be  a  faitbful 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  uneducated  in  science  may  revolt  at  seeing  a  metallic  minerel,  as  galena,  siJe  by 
aide  with  one  of  unmetallic  luster,  as  blende;  and  some  Systems,  in  accordance  with  this 
préjudice,  place  thèse  species  in  sepnrate  orders.  Lîke  the  jeweler,  without  as  good  renson, 
the  same  works  hnve  the  diamoud  and  ^^appbire  in  a  common  group.  But  it  is  one  of  the 
sublime  lessons  taugbt  in  the  vcry  portais  of  chemistry,  tbat  nature  rests  no  grend  distinctions 
on  luster,  bardness,  or  color,  whicb  are  mère  externals,  and  this  truth  should  be  acknowledged 
by  the  minerelogist  retbcr  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganèse  (calcite,  spatbic  iron,  smithsonite.  and  dialogite), 
or  of  the  silicates  of  lime,  iron,  manganèse  (wollastonite,  augite,  rhodonite),  are  somewhat 
startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among  the  silicates  of  the  earths,  or  of 
other  oxyds.  But  the  distinction  of  "useful"  and  "useless,**  or  of  "ores "and  "stones," 
althougb  bearing  on  '*  economy,"  is  not  science.    ♦    ♦    ♦    ♦    • 
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In  the  Description  of  Species  the  f ollowlng  order  is  obserred  : 

1.  Name,  followed  by  synoDyins  in  historical  order  with  author,  origin&l  référence,  and 
date  ;  aiflo  in  many  cases  the  common  names  in  the  forms  peculiar  to  the  French,  Oerman, 
Swediah,  Italian  and  Spanish.     See  further  on  the  subject  of  nomenclature,  p.  zl. 

2.  Orystallina  Form  and  Stmctore,  inciuding  (a)  System  of  crystalllzation  ;  (b)  axial  ratio- 
and  angular  éléments*  with  authority  ;  {e)  Hst  of  obsenred  forms  ;  (<f)  methods  of  twinning,  gên- 
erai habit  of  crystals,  and  such  détails  in  regard  to  the  character  of  individual  faces  as  are  of 
Talue,  particularly  in  the  orientation  of  the  crystals.     Also  (e)  gênerai  structure  of  crjrstalline, 
massive  or  amorphous  varieties,  imitative  forms,  and  so  on. 

3.  Phyalcal  Oharaot6rB.~A.  Those  relating  to  CoHBSioir,  including  (a)  cleavage  and  part- 
ing;  ib)  fracture;  (e)  tenacity;  (d)  hardness  (H). 

B.  Spbcific  Grayitt,  or  density  referred  to  water  (G). 

C.  Characters  relating  to  Light,  including  (a)  luster  ;  {b)  color  and  streak,  pleochrotsm  and 
absorption;  (e)  degree  of  transparency;  (d)  spécial  optical  properties.    Thèse  last  include  the 
positive  (+)  or  négative  (— )  optical  character;  the  position  of  the  axial  plane  and  bisectriz;  the- 
axial  angle;  dispersion;  also  the  refractive  indices,  etc. 

D.  Characters  relating  to  Hbat,  ëlbctricitt.  Maoivbtisic. 
£.  Tastb  and  Odob. 

4.  Ohemical  Composition  (Oomp.).— The  chemical  formula  and  percentage  composition, 
followed,  or  sometimes  preceded,  by  a  description  of  the  recognized  varieties  based  upon  form, 
structure,  composition,  etc.   Then  the  analyses  (AnaL)  with  références  to  the  original  authorities. 

6.  Pyrognofltlo  characters,  or  those  determined  by  the  use  of  the  blowpipe  and  similar 
means;  also  other  related  chemical  characters  (Pyr^  etc.). 

6.  Obsenrations  (Oba.),  containing  a  gênerai  statement  as  to  method  of  occurrence,  with  a 
more  or  less  detailed  list  of  important  local ities,  associated  minerais,  etc. 

7.  Altmrod  forms  (Alt.). 

8.  Artifidal  and  f  umace  products  (Arti£). 

9.  Références  (Réf.).— A  final  paragraph  gives  the  références  as  indicated  by  number  from 
the  preceding  description,  particularly  the  cr3r8tallographic  part.  Also  références  to  memoirs  of 
spécial  character  in  some  cases  not  otberwise  mentioned. 

In  order  to  aid  those  who  are  not  thoroughiy  familiar  with  Ciystallography,  Optical 


*  In  gênerai  it  is  intended  to  give  the  values  of  the  axes  to  within  three  or  four  units  in  the 
fifth  décimal  place,  in  which  case  the  calculated  angles  should  be  correct  at  least  wl^n  W. 
When  the  accuracy  of  the  f undamental  angles  seems  to  justify  it,  a  greater  degree  of  exactness 
Ib  employed.  so  that  the  calculated  angles  may  be  correct  to  1".  It  is  obvious  that.  unless  in  veiy 
ezoeptional  cases,  to  give  the  axes  to  more  than  six  décimais  is  merely  pla^ing  with  numbers. 

TÎie  angular  éléments,  which  are  intended  to  correspond  to  the  axes  m  degree  of  accuracy, 
are  those  oi  the  unit  forms  in  the  pinacoid  zones,  from  which  calculations  may  most  readily  be 
made.  The  fundamental  angles  are  also  indicated  by  an  asterisk;  when  tbis  is  omitted  the  axial 
ratio  of  the  original  autbor  (often  deduced  by  method  of  least  squares)  is  taken  as  the  starting 
point.  The  calculated  angles  are  stated  in  gênerai  to  the  nearest  minute,  but  the  half- minute  & 
often  retained  when  the  neglected  seconds  are  near  80. 
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Mineralogy,  Chemlstry,  etc.,  and  to  explain  the  spécial  methods  of  notation,  abbreTiati«Mi8, 
•etc.,  adopted,  aome  gênerai  ezplanations  under  thèse  successive  heads  are  glven. 

For  fuller  information  on  many  of  thèse  points  the  reader  is  referred  to  the  author's  Text 
fiook  of  Mlneralogy,  also  to  klndred  works  whose  full  titles  are  given  in  the  Blbliography, 
thus  on  OrfêiaUography  and  PhyHcal  MinônUogy,  especially  to  the  works  of  Oroth,  Mallard, 
Liebisch,  Tschermak,  G.  H.  Williams  (Crystallography);  also  to  others  mentioned  beyond  under 
the  spécial  subjects. 


Systems  of  Or3r8talllsatloii. — There  are  six  svstems  of  crystallization,  to  one  of  whlch  every 
crystal  may  be  assigned  ;  thèse  are  distinguished  by  the  degree  of  symmetry  characteristic  of 
•each,  which  usually  flnds  expression  in  the  statement  of  the  lengths  and  mutual  inclinations  of 
certain  axes  assumed  for  the  description  of  the  form.    Thèse  système  are  : 

1,  IsoMSTRic;  2,  Tetraoonal;  8,  Hexagonal  and  Rhoicbohsdral;  4,  Obthorhombig  ; 
5,  MoNocLiinc:  6,  Triclinio. 

Other  names  which  are  or  hâve  been  in  common  use  are  :  for  Isometric.  cubic,  regular;  for 
Tetragonal,  .quad ratio,  dimetrlc;  for  Orthorhombic,  rhombic,  trlmetrlc;  for  Monoclinic,  mono- 
symmetric  or  oblique:  for  Triclinic,  asvmmetHc,  doubly  oblique,  or  anorthic. 

Some  gênerai  explauations  applicable  to  ail  système  follow. 

Planes  and  Symbols. — llie  position  of  a  plane  is  fixed  by  its  intercepte  on  the  crystallo- 
graphic  axes,  and  Is  deflned  by  ite  sy^nbol  which  expresses  the  ratio  of  thèse  intercepte  to 
certain  assumed  unit  Ungthn  of  the  axes. 

Thus,  Fiff.  1,  let  OA,  OB.  OC  be  taken  as  the  unit  lengths  of  the  axes,  and  be  represented 
by  the  letteiM,  d,  e;  the  position  of  a  piane  RNM  is  lixcd  by  ita  Uiteroepts  OR,  ON,  OM.  If 
OK  =  la,  OB  =  1^,  OM  =  2e,  the  ratio  of  the  intercepte  to  the  unit  axes  may  be  written  for 
this  plane  : 

1.        la  :  |d  :  2o. 

For  the  plane  HEL  parallel  to  and  henoe  ciystallographically  identical  with  RNM,  the 
ratio  is 

o        a     6     0 


1. 


It  Is  found,  hi  gênerai,  that  if  the  lengths  of  the  axes  for  anyone  plane  be  taken  as  the 
imits,  the  ratio  of  those  of  every  other  plane  on  the  same  crystal  (written  as  in  2)  can  be 
expressed  by  rational  numbers  and  usually  the  whole  numbers  from  1  to  6  (or  by  0). 
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Tbe  iwo  foriiis 

1,  2. 

4      ^r    A  .abc 

la  :  fd  :  26     and     T  *  7  *  â* 

are  identloal,  since  the  ratio  of  tbe  axes  la  ail  that  is  important,  not  their  absolute  length.  Thflj 
further  illustrate  tbe  symbols  af  ter  tbe  two  common  metbods  in  use.  those  of  Naumann  and  of 
Miller. 

Witb  Naumann  tbe  expression  is  always  written  in  such  a  form  that  the  multiple  of  one 
of  tbe  latéral  axes  (usually  a)  is  unity  (1)  and  tbe  symbol,*  written  in  tbe  inverse  order  and  omit* 
ting  the  axes,  after  Naumann 's  methoa,  is  tben 

2  :  t  :  1,      or  simply     2-|. 

SImilarly  for.other  planes,  whose  intercepta  written  in  the  two  méthode  are,  re8pectivély« 

1.  2. 

4      i&    A  abc 

la:lô:2o  2-2'r 

1      Al.    4  a    b     0 

laixh  ilû  5"  •  î~  •  ô" 

the  qrmbols  are  agaln.  after  Naumann,  dropping  the  unity  when  it  belongs  to  a  latéral  azfa» 

2:1:1,    or  aimply   2. 
1:2:1,     "       "        1-2. 

With  MUler  the  expression  is  always  taken  in  tbe  équivalent  form,  2  above,  where  the 
numerators  are  tbe  unit  lengtbs  of  the  axes  and  tbe  denominators  are  whole  numbers;  thèse  tbree 
Integers  form  then  the  tymbol  o(  the  plane—that  is,  in  the  tbree  examples  given  above,  488« 
t321,  and  212. 

The  gênerai  symbol  is  hJd^  corresponding  to  the  f ull  expression  for  any  plane 

a     b     e 
h'k'T 

It  wiU  be  seen  that  the  svmbols  of  Miller  are  essentially  tbe  reciprocals  of  those  of  Nau- 
mann. The  minus  signs,  indicatins;  intercepts  of  tbe  négative  lengtbs  of  the  axes,  are  placed 
over  tbe  numbers  to  which  tbey  belong.  The  symbols  employed  in  tbe  hexagonal  System  are 
explained  on  a  later  page. 

Naumann's  symbols  are  further  modified  by  wrlting  the  sign  for  infinity  oo  (in  tbis  book 
replaced  by  the  initial  letter  t),  and  the  omission  of  1.  Further,  the  latéral  axes  and  the  numbera 
referring  to  tbem  are  distingidshed,  for  example  in  the  ortborhombic  System,  where  6  >  a,  by  a 
long  and  short  mark. 

Thus,  for  example  : 

à:   2S :  2i  beoomes 

^^:    l5:2è 
à:<x>b:2i 
à:   lb:<x>e 
à:    2ô:ooc 

8ome  other  modifications  are  mentioned  in  their  proper  place.  It  must  be  remembered  that 
in  Naumann 's  symbols,  as  stated  above,  the  naturai  order  is  reversed  and  tbe  first  number  (or 
infinity  sign)  refers  always  to  tbe  uertieal  astiê. 

Other  Systems  of  symbols.  besides  tbe  two  explained,  bave  also  been  or  still  are  in  use,  as 
thoae  of  Weiss,  of  Mobs  and  Haidinger,  and  of  Haiismtmn,  Lévy,  Goldschmidt,  and  otbers.  Of 
thèse  the  symbols  of  Weiss  are  essentially  those  already  given  (under  1,  above)  whicb'  abbrevi- 
ated  (and  inverted  in  order)  were  adopted  by  Naumann.    The  symbols  of  Lévy  nie  extensively 

*  Strictly  Naumann *s  metbod  makes  tbis  2Pi,  and  in  the  other  cases  below  2I\  P 2— that  is. 
«n  initial  P  ia  insert  ed  after  tbe  number  referring  to  tbe  vertical  axis  in  ail  but  tbe  isometrio 
^yitem,  where  the  letter  0  takea  ita  place. 


Naumann 

Miller 

2-2       or 

2F2 

211 

2          or 

2P 

221 

2-i        or 

2Pbô 

201 

I          or 

«P 

110 

i-2        or 

00  P2 

210 
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iified  by  the  French  school  of  mineralogisU.  A  very  full  explanatlon  of  ail  the  différent  Systems^ 
as  of  tbat  recently  devised  by  himself,  is  given  in  (^oldscbmidt's  Index  (1886-1891).  Trans- 
formation équations  (for  the  important  cases.  In  concise  form)  are  given  by  Groth  (Phys.  Eryst.)» 
Mallard  (Crist..  vol.  1),  Liebiscb  (Eryst.).  and  others. 

A  form  includes  ail  the  similar  planes  comprised  in  one  gênerai  symbol.  Thus  If  the  three 
axes  are  unequal  but  at  rieht  angles  (orthorhombic  System)  there  are  eight  similar  planes  included 
in  the  gênerai  symbol  Kti  (or  m-n)  according  as  the  axes  are  plus  or  minus,  that  is  the  form 
includes 


For  the  form  (211)  : 


KkX 
hkî 


211 

211 


hJU 
hki 

in 

21Î 


hJU 

SU 
âîî 


hkl 

fûa 

2ii 
2li 


If,  however,  the  axes  a  and  b  are  eaual  (tetragonal  i^stem)  the  plane  hkl  and  khi  (or 
a:  na:  me  and  na:  a  :  me)  are  similar  and  tbe  form  includes  16  planes;  further.  in  the  isometric 
System,  where  the  axes  (a)  are  ail  equal.  a  form  may  include  48  planes,  while  in  the  triclinic 
System  it  can  include  only  2  planes.     This  is  further  explained  later  under  the  différent  Systems. 

The  Law  of  Holohedrism  requires  that  ail  the  planes  of  a  given  form  should  be  présent,  that 
is  ail  having  the  same  général  position  with  référence  to  the  axes. 
This  law  flnds  exceptions  m: 

Hemiihedrwn,  where  only  half  of  the  planes  are  présent,  but  half  selected  according  to  a 
d^flaite  law;  and  in 

TetarU^iêdriêm,  where  only  one-fourth  of  the  possible  similar  planes  are  présent. 
A  full  explanation  of  thèse  subjects  is  impossible  in  this  place,  but  they  are  treated  as  fully 

as  is  practicable  under  the  différent  Systems. 

Some  technical  terms  applied  in  the  description  of  crystals  require 
explanation. 

Pinacaid  planes,  in  gênerai,  are  those  which  are  parallel  to  two  of  the 
axes.  Thèse  are  designated  in  this  work  by  the  same  letters  as  the  axes 
at  whose  extremity  they  lie.  Thus,  flg.  2,  a,  6,  0  are  the  pinacoids  having 
(in  the  orthorhombic  System)  the  symbols: 


2. 


n 


m 


Miller 

a  100 
b  010 
6      001 


Naumann 

a    a>PS6 
0       OP 


A  I^rism  is  a  form  whose  planes  are  parallel  to  the  vertical  axis  and 
faitersect  both  the  horizontal  axes,  if  at  the  unit  lengths  it  becomes  the  unit  pritm  (having  the 
i^mbol  /)  and  in  this  work  uniformly  denoted  by  the  letter  m.  In  the  several  Systems  som^ 
additional  terms,  describlng  the  différent  prisms,  are  introduced. 


3. 


4. 


6. 


6. 


Basai  Pinacoid. 

Prism. 

(001,  0) 

(110,  I) 

(101,  1-i) 

{7M,  in) 

(hOl,  mA) 

Dômes. 


(011,  14) 
(OA^.  mr\) 


Dôme*  are  f orms  whose  planes  are  parallel  to  one  only  of  the  latéral  axes.    Thev  are  spedally 
named  (macrodomes.  clinodomes,  etc.)  in  the  différent  Systems  according  to  which  axis  they^ 

^^^^amidê  are  f  orms  whose  faces  Intersect  the  tbree  axes;  if  the  latéral  axes  at  their  unit 
lengths  they  are  unU  ptframidê.  In  flg.  2.  above.  a,  *,  c  are  plnacolds  ;  m  (110.  /)  and  $  (120,  «-a) 
are  prisms;  d  (101,  1-i)  is  a  macrodome;  h  (011.  \ï)  and  *  (021.  2-1)  are  brachydomes.  and 
€  (111,  1),/(121.  2-â)  are  pyramids;  cf.  also  figs.  3,  4,  6,  6. 
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A  Êone  is  a  séries  of  planes  with  mutuall y  parallel  intersections,  since  their  parameters  bave 
ail  a  constant  ratio  for  two  of  the  axes.  The  line  througb  the  center  of  the  crystals  to  which 
the  planes  are  parallel  is  the  ËOTie-axis.  Familiar  examples  of  zones,  in  part  shown  in  fig.  2,  are 
those  of  the  prisms,  hkO,  of  the  dômes,  kOl  or  0^/;  also  pyramids,  as  of  the  unit  séries  fihl  (aa 
112,  111,  221)  where  h  =  k;  or  of  auy  other  zone  as  211,  421,  etc.,  where  h  =  2k;  also  212,  111, 
121.  131,  where  h  =  l,  etc. 

Spherical  Prqjeetian  — If  the  center  of  a  crystal,  that  is,  the  point  of  intersection  of  the  three 
axes,  be  taken  as  the  center  of  a  sphère,  ana 
normals  be  drawn  from  it  to  the  successive 
planes  of  the  crystals,  the  points,  where  they 
meet  the  surface  of  the  sphère,  wlll  be  the  pôles 
of  the  respective  planes.  For  example,  in  f.  7 
the  common  center  of  the  crystal  and  sphère  is 
at  O.  the  normal  to  the  plane  o  meets  tbe  surface 
of  the  sphère  at  B,  of  b'  at  B',  of  d  and  e  at  D 
and  E  respectlvely,  and  so  ou.  Thèse  pôles 
evideatly  détermine  the  position  of  the  plane  in 
each  case. 

It  is  obvious  that  the  pôle  of  the  plane 
h'  (OÎO)  opposite  b  (010)  will  be  at  the  opposite 
extremity  of  the  diameter  of  the  sphère,  and  so 
in  gênerai,  (120)  and  (120).  etc.  It  is  seen  also 
that  ail  the  pôles,  or  normal  points,  of  planes  in 
the  same  zone,  that  is,  planes  whose  intersection- 
lines  are  parallel,  are  in  the  same  great  circle, 
for  .instance  the  planes  b  (010),  d  (110),  a  (100), 
0  (lîO),  and  80  on. 

It  is  customary  in  the  use  of  the  sphère  to 
regard  it  as  projected  upon  a  horizontal  plane, 
u^ually  that  normal  to  the  prismatic  zone,  so 
that,  as  in  f .  10,  the  prismatic  planes  lie  in  the 
circumference  of  the  circle,  and  the  other  planes 
within  it.     The  eye  being   supposed    to   be 
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rituated  at  the  opposite  extremity  of  the  diameter  of  the  sphère  normal  to  this  plane,  the  great 
circles  then  appear  either  as  arcs  of  circles,  or  as  straight  lines,  i.e.,  diameters. 

It  will  be  further  obvlous  from  f .  7  that  the  arc  IBD,  between  the  pôles  of  b  and  d,  measures 
an  angle  at  tlie  center  (BOD),  which  is  the  supplément  of  the  actual  interior  angle  bnd  between 
the  two  planes. 

In  the  construction  of  the  spherical  projection,  it  must  be  noted  that  the  pôles  on  the 
circumference  are  fixed  directly  by  the  angles  measured  bv  a  protractor,  while  the  positions  of 
101  on  the  zone-circle  100,  001,  100  and  of  011  on  010,  001,  OÎO  are  fixed  by  the  fact  that  the 
distances  to  them  from  the  center  of  the  circle  (hère  001)  are  proportional  to  the  tangent»  cfhàtf 
the  aiMlêê  of  001  A  101  and  001  a  011,  and  this  holds  true  in  gênerai.  Furthermore,  it  must  be 
noticed  thaï  the  pôle  111  is  situated  at  the  intersection  of  the  zone-circles  001  and  110,  100  and 
011, 010  and  101;  so  in  gênerai  hkl  at  the  intersection  of  001  and  hkO,  100  and  0kl,  010  and  hOl, 

Horizonial  Projection». — In  addition  to  the  usual  perspective  figures  of  crystals,  projections 
nsually  on  the  basai  plane  (or  more  generally  the  plane  normal  to  the  prismatic  zone)  are  frcely 
used,  and  in  thèse  the  successive  planes  are  indicated  by  accents,  passing  around  in  the  direction 
of  the  axes  a,  b,  e,  that  is  coimter-clockwise.     Thus  compare  the  figures  below,  8  and  9  and  the 

3>herical  projection,  f .  10.    Thèse  methods  are  modified  somewhat  to  meet  the  demands  of  the 
îfferent  Systems. 

Angle»  bettoeen  Plane». — ^The  angles  given  in  this  work  are  always  the  normal  angle»,  that  is 
the  angles  between  the  pôles  or  normals  to  the  planes,  measured  on  the  arc  of  a  great  circle 
Joining  the  pôles  as  shown  on  the  spherical  projection  (f.  7, 10).  Thèse  normal  angles  are  the 
suppléments  of  the  actual  interfacial  angles,  as  has  just  been  explalned. 

Furthermore,  by  référence  to  the  projection,  f.  10.  it  will  be  seen  that  the  angle  100  A  HO, 
or  (f.  9)  am,  is  (In  the  orthorhombic  system)  half  the  angle  110  a  lIO  (nim''  ).  Bimilarlv 
010  a  120  {b»)  is  half  the  angle  120  a  120  (m');  again,  100  a  IH  (ae)  is  the  complément  of  half 
the  angle  111  a  ÎH  (<b^),  and  010  a  111  {be)  the  complément  of  half  the  angle  111  A  lil  (éer'% 

Further: 

100  A  010(a&)  »100  A  110(ain)  +  110  a  130(f9M)  +  120  a  010(<&) 

Also: 

101  A  010  (db)  =  101  A  111  (de)  +  111  A 121  itf)  +  121  A  010  (/ô). 

Hère,  as  throughout  this  work,  the  sign  a  is  used  to  designate  the  angle  between  two  faces^ 
nsually  designated  by  letters.  f 

Method»  çf  Calculation. ^In  gênerai  the  angles  between  the  pôles  can  be  calculated  by  the 
methods  of  spherical  trigonometry  from  the  triangles  as  shown  in  the  sphère  of  orojec* —  •♦  i» 
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which  for  tbe  most  part  are  right-angled.   Certain  f undamental  relatioDS  connect  the  axes  with 

tlie  elemental  angles  of  the  projection;  the  most  important  of  thèse  are  giveu  under  the  indi- 
yidual  Systems.  For  the  formulas  necessaiy  in  certain  cases,  référence  must  be  made  to  workA 
on  ciystallography. 


8. 


10. 


fi 


^ 


m 


W 


9. 


(H06 


The  only  relation  which  need  be  introduced  hère  is  the  tangent  principU,  applicable  to  any 
zone  between  a  pinacoid  plaue  and  a  plane,  00"*  f rom  this,  in  a  zone  with  the  other  two  pinacoids. 
Tbe  relation  and  its  application  to  such  zones  will  be  évident  from  the  foUowing  simple 
•examples: 


Also 


tan  (001  A  hOt)      h 
ton  (001  A  101)  "  r 

tan  (010  A  h^)  _h 
tan  (010  A  110)  "  k'   ^^ 


ton  (001  A  Okl)  _k 
ton  (001  A  011)  ~  r 

ton  (100  A  hkO)  _  k 
tan  (100  A  110)  "Â" 


r 

ton  (001  A  ^thl)      h  „ 

^î — —ttt:  =  7    or  more  generally 

ton  (001  A  111)      l 


ton  (001  A  hhl)  _h     r 
ton  (001  A  ppr)  ~  1  ^p* 


etc. 


Order  of  Forma,— lu  the  lists  of  forms  under  each  species,  the  following  order  is  foUowed  : 
1.  Pinacoids,  100.  010,  001; 

'2.  Prisms,  commencing  with  the  form  (/#AK))  nearest  100; 
S.  Dômes,  commencing  with  the  forms  {hi}l  and  OA;^  nearest  to  001; 

4.  Pyramids  of  the  unit  séries  in  a  like  order; 

5.  Other  pyramids  arrauged  in  vertical  zones,  e.g.  from  001  to  210,  etc.,  the  zones  being 
tokeu  in  the  same  order  lis  that  adopted  above  for  the  prisms.  In  the  monoclinic  System,  the 
ortho pyramids  are  given  before  the  clinopyramids. 

Twin  GrysttiU, — A  twin  crystol  is  one  in  which  one  part  is  in  reversed  position  with  référ- 
ence to  the  other,  as  if,  in  gênerai,  it  had  been  revolved  through  180"  about  a  certoin  axis. 
This  axis  of  révolution  is  the  ttoinning  axis,  and  the  plane  normal  to  it  is  the  tmnning-plane; 
either  the  twinning-axis  must  be  a  deûnite  crystallographic  Une,  or  thetwiuning-plane  a  ]x>ssible 
plane  (usually  a  comuion  one) — except  in  the  incUned  System  both  stotements  must  hold  tnie. 

The  plane  common  to  the  two  crystols  or  parts  of  crvstals  in  a  simple  eonlaci-ttnn  is  the 
eoinpo8ition-fi$ce;  it  is  usually  the  same  as  the  twinning-plane,  but  may  be  normal  to  it.  In  a 
penetratiofi'twin  the  parts  may  be  united  very  irregulariy. 

Twinning  may  be  repeated,  giving  rise  to  three-fôld,  four-fold,  etc.,  compound  crystals, 
called  trillings,  fourlings,  Avelines,  etc.  This  is  common  where  the  angle  between  the  axes  of 
the  crystols  in  the  twinning  position  is  more  or  less  closely  an  aliquot  part  of  180";  flve-rayed, 
six-rayed,  etc. ,  stor-shaped  twins  may  resuit  (cf.  marcasite  (p.  95),  chrysoberyl  (p.  220),  rutile 
(pp.  ^7,  23a). 

Polysynthetic  twinning  is  repeated  twinning  in  the  form  of  thin  lamellsD  alternately  in 
reversed  position  with  référence  to  ench  other;  this  usually  produces  âne  Unes  or  striations  upoa 
.the  bounrUng  surfaces;  cf.  the  triclinic  feldspars.  p  826  et  seç. 

lu  twins  the  faces  of  the  reversed  part  are  denoted  by  a  letter  with  a  subscript  Une. 
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1.     ISOMETSIO   SYSTEM. 

In  the  Isometric  System  tbere  are  three  equal  axes  at  right  angles  to  each  other.  It  is  char* 
acterized  (in  the  holohedral  forma)  bv  three  principal  planes  of  symmetry,  ail  equal.  The  llnes 
in  which  thèse  planes  of  symmetry  intersect  are  the  crystallographic  axes.  There  are  also  six 
auxiliary  diagonal  planes  of  symmetry,  equal  amone  themselves. 

There  are  seyen  holohedreU  types  of  form  in  this  System,  that  is  seven  in  which  M  the 
similar  planes  comprehended  by  each  gênerai  symbol  are  présent.  They  are,  in  order  of  sim»^ 
plidty,  with  their  symbols: 


1.  Cube  (100)  ùi       ooO» 

3.  Ck:tahedron  (111)        1  0 
8.  Dodecahedron  (110)         %         œO 

4.  Tetrahexahedron  (hkO)  i-n       wOn 
6.  Trigonal  Trisoctabedron  (hM)        m        mO 

6.  Tetragonal  Trisoctabedron.  or  Trapezohedron  {hU)  m-m 

7.  Hexoctahedron  (MU)  m-n 

In  the  above  h>  k>  l. 


a 

0 

d 


as  e  (210.  i-ffy 
as  p  (221,  2) 
mOm    as  n  (211,  2-2)- 
m  On    as  s  (821,  8-|) 


Thèse  forma  are  shown  In  the  followlng  figures  with  the  symbols  after  both  Miller  an<f 
Naumann. 

11.  12.  13.  14.  16. 


a  (100,  U) 

0  (111,  1) 

d  (110,  0 

a,o 

a,  0,  d 

16. 

17. 

18. 

19. 

20. 

e  (210, 1-2) 


P  (221,  2) 


n  (211,  2-2) 


The  followlng  letters  are  uniformly  used 
{n  this  work  to  designate  the  most  commonly 
ôccurring  f orms,  viz.  (chiefly  after  Miller)  : 

Cube  a.    Octahedron  o,   Dodecahedron  d, 

Tetrahexahedrons  :  <?.=  210,  »-2;/=  810, 
^-3:  ^  =  820.  i-l;  *  =  410.  i-4. 

Tetrahexahedrons  :  k  =  520.  t-f  ;  l  rr  580. 
i^f.  ^  =  430,  i^f 

Trigonal  trisoctahedrons  :  p  =  221,  2; 
ç  =  831.  8;  r  =  882,  |;  p  =  441,  4. 

Tetrugonal  trisoctahedrons  :  m  =  811, 
3-8;  n  =  211,  2-2;  /3  =  822,  |.f . 

Hexoctahedrons  :  $  =  821,  8-};  <  =  421, 
4-2. 

For  other  forma  letters  are  used  indis- 
criminately.  The  spherical  projection,  f.  21, 
shows  the  distribution  of  some  of  the  forms 
of  this  System. 

It  will  be  noted  that  the  planes  of  the 
hexoctahedron  ê  (f.  20)  in  the  right  upper 
octant  are,  in  order  (counter-clockwise):  &1, 
281.  182,  128.  213,  812.  Sîmilarly  for  the 
trîaoctahedron  p  (f.  17).  221,  122,  212;  for  n 
(f.  18).  211, 121,  112. 
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The  HBMiHBDRAL  forms  are  those  la  which  only  TuHf  the  normal  number  of  planes  are 
présent.    The  common  types  are  : 

A.  Tetriihêdral  or  fnelined  hemihedrons.  Tetrahedron  k  (111)  or  ^  (1).  f.  22,  28.*  Hemi- 
trigonal  trisoctahedron  k  (fihl)  or  i(m),  f.  24,  and  hemi-tetragonal  trisoctahedron  K(hU)  or 
î  {m^.  f.  25;  heml-hexoctahedron  (hexatetrabedron)  k  (hkl)  or  i  (m-n),  f.  26.    Also 

B.  The  Pyritohsdral  or  Parallel  hemihedram.  Pyritohedron  n  {hkff)  or  i  (t-n),  f.  27-80, 
and  Diploid  n  {hJd)  or  ^  (m-n),  f.  81. 

There  are  also  certain  gyroidal  or  pla^ihedral  hemihedrons  (e.g.,  sylvite),  and  further 
tetartohedral  forms  which  need  not  be  explained  hère. 

In  gênerai,  hemihedrons  may  be  plus  or  minus,  according  to  wbich  set  of  planes  la 
présent,  thus  : 

The p^iM  tetrahedron  bas  the  planes  111,  îîl,  lli,  îll. 
TheinintM       "  *'     "        "     lU,  lîl,  llï,  iîï. 

Thèse  are,  in  the  majority  of  cases,  represented  by  the  same  letters  on  the  fiffures,^  but  the 
minus  or  inverse  form  is  indicated  by  a  subscript  accent,  thus  o  (111,  4*  1)  and  o,  (111,  —  1), 
and  similurly  of  the  otber  -f-  and  —  hemihedral  forms  in  this  System. 


22. 


23. 


24. 


26. 


26. 


K(221) 
29. 


ir(821) 
31. 


n  (210) 


9r(120) 


n  (210),  (100) 


n  (210).  (111) 


n  (821) 


The  following  tables  give  the  more  important  angles  (to  the  nearest  15'')  for  the  Tarious 
forms  thus  jfar  observedf  in  this  System. 

Interfacial  angles  for  the 


Cube 

Octal 

hedron 

Dodecahedron 

100  A  010 

00'  =  111  A  in 

dd  = 

110  A  101 

90°  0*0" 

70"  81'  44  ' 

60* 

»0'0" 

Also 

00    =    100 

A  111    =    54*  44' 

8" 

<m2    =    100 

A  110    =    45**    0' 

0" 

od    =    111 

A  110    =    85**  15' 

52" 

TbTR  A  HIÇX  AHKDBONB. 

Edge  A 

EdgeC 

Angle  on 

Angle  on 

Cf.  flg.  16 

210  A  201.  eir 

210  A  120,  etc. 

a  (100,  i-») 

0  (111,  1) 

82  10,  f-32 

2»  81f 

SO*»  25J' 

V  47i' 

58*  28}' 

1510,  î-15 

5    28i 

82    22i 

8    48} 

52      5i 

1010,  t^lO 

8      4 

78    34} 

5    42i 

50    48i 

810,  ï-8 

10      ^ 

75    45 

7      7i 

49    52i 

710.  t.7 

11    28f 

73    44i 

8      7} 

49    18 

*  In  the  list  of  planes  given  under  hemihedral  species,  thèse  hemihedral  signs  k  and  ie,  etc.. 
are  omitted,  and  similarly  in  the  other  Systems. 

f  A  number  of  doubtful  forms  are  included  in  the  lists,  also  some  forms  known  only  on 
.artificial  crystals. 
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TgTTtAinrrAingTO 

ION8— CbnttniMcf. 
Edge  A 

EdgeC 

Angle  on 

^btfS^  AMan^bAtf 

Angle  on 

Cf.  flg. 

16 

210  A  201,  etc. 

210  a 

120,  etc. 

a  (100.  w  ) 

0  (111. 1) 

610,  »4 

18'*  21' 

7r 

4i' 

9» 

27}' 

48'  21}' 

17-80.  *-^ 

14      6| 

69 

59 

10 

0} 

48      1 

610,  ^5 

15    56} 

67 

28 

11 

18} 

47    12} 

«W),*4 

17    89 

64 

56} 

12 

81} 

46    27} 

18-8'0.  ^ 

18    17} 

64 

0} 

12 

59} 

46    10} 

410,^4 

/ 

19    45 

61 

55} 

14 

2} 

45    88} 

11-8-0.  îjyi 

21    26} 

59 

29} 

15 

15} 

44    51} 

10-8  0,  ^^ 

28    26} 

56 

86} 

16 

42 

44      2} 

810,  irZ 

25    50» 

58 

87} 

18 

26 

48      5} 

tm,%^ 

80    27 

46 

28} 

21 

48 

41    22 

12 -SO.  ilJ^ 

81    88} 

44 

45} 

22 

87} 

40    58} 

780,1-1 

82    20} 

48 

86} 

28 

12 

40    42} 

wo,t-t 

88    22} 

42 

4} 

28 

57} 

40    21} 

210,  i.2 

86    52} 

86 

62} 

26 

84 

89    14 

•50,  »4 

40    10 

81 

58} 

29 

8} 

88    16} 

740,  H 

41      4} 

80 

80} 

29 

44} 

88      1} 

580.  H 

42    40 

28 

4} 

80 

57} 

87    87 

820,  H 

46    11} 

22 

87} 

88 

41} 

86    48} 

760,  H 

48    82 

18 

55} 

85 

82} 

86    21} 

11 -SO,  i^ 

49      9 

17 

56} 

86 

1} 

86    14} 

480,  »4 

50    12} 

16 

15} 

86 

62} 

86      4} 

970,  H 

51    27} 

14 

15 

87 

52} 

85    58 

640,  H 

52    25} 

12 

40} 

88 

89} 

86    45} 

870.^1 

55    80} 

7 

87} 

41 

11* 

85    26} 

14180, 

<^« 

57    81} 

4 

14} 

42 

52} 

85    19} 

11100, 

^H 

56    48} 

5 

27} 

42 

16} 

85    21} 

20190, 

H* 

58    17} 

2 

56} 

48 

81} 

85    17} 

41-400, 

HJ 

59    10} 

1 

24} 

44 

17} 

85    16} 

64-680. 

Ht 

59    28} 

0 

54} 

44 

88 

85    16 

86-85-0, 

Ht 

59    86} 

0 

40} 

44 

40 

85    16 

Trigonal  Trtboctaubdrons. 

Edge  A 

EdgeB 

Angl 

le  on 

Angle  on 

Cf.  flg. 

17 

221  A  212,  etc. 

221  A 

221,  etc. 

a (100,  tt) 

^(111,1) 

66  65-64 

U 

0'  48}' 

69' 

41}' 

54'* 

81}' 

0*  25' 

1010-9, 

V 

450 

64 

66} 

58 

22} 

2    47} 

776.1 

7      0} 

62 

26} 

52 

47} 

4      2} 

554.1 

9    59} 

58 

59} 

52 

1 

5    46 

448,  t 

12    40} 

55 

521} 

61 

20} 

7    19} 

682,1 

17    20} 

50 

28} 

50 

14} 

10      1} 

«86.1 

19    45 

47 

41 

49 

42 

11    25} 

658.1 

21    18} 

45 

68} 

49 

28} 

12    16} 

774.  J 

22    55} 

44 

0} 

49 

2 

18    16} 

221.2 

27    16 

88 

56} 

48 

11 

15    47} 

662.1 

88    88} 

81 

85} 

47 

7} 

19    28} 

881,8 

87    51} 

26 

81} 

46 

80} 

22      0 

772,} 

40    59 

22 

50} 

46 

7} 

28    50} 

441.4 

43    20} 

20 

2} 

45 

52 

25    14} 

651,5 

46    89} 

16 

6 

45 

88} 

27    18 

INTBODUOTION. 


Tbioosal  Tbibootahbdbons— Cbn^AUécf. 


Edge  A 

EdgeB 

Angle  on 

Angle  on 

Cf.  flg.  17 

221  A  212,  etc. 

221  a 

221, 

etc. 

a  (100,  i-i) 

0  (111.  1) 

661,6 

48"  58J' 

18" 

26f 

45"  28}' 

28" 

82}' 

771,7 

50    28^ 

11 

m 

45    17} 

29 

29} 

881.8 

51    40i 

10 

6i 

45    18} 

80 

12} 

11111,11 

58    57 

7 

21i 

45      7 

81 

85} 

27-271,  27 

57    82i 

8 

0 

45      1} 

88 

45} 

40-401,  40 

58    201 

2 

1» 

45      0} 

84 

15 

rSTliAGONAL  TBI80CTAHEDR0178  Or  TBAPBZOUUDBOKS. 

EdgeB 

EdgeC 

Angle  on 

Angle  on 

Cf.  ûg.  18 

211  A  211.  etc. 

211  A 

131, 

etc 

.      a  (100.  U) 

<>(111.  1) 

4011,  40-40 

2"  51  f 

87" 

6' 

2"     1}' 

52" 

42}' 

861-1,  86-86 

8    lOf 

86 

m 

2    15 

52 

29} 

1611.  16-16 

7      8J 

82 

89 

5      8 

49 

41 

1511.  15-15 

7  m 

82 

9 

5    28} 

49 

21 

12M.  12-12 

9    29f 

80 

8i 

6    48} 

^ 

0} 

llll.  IMl 

10    20^ 

79 

18i 

7    19} 

47 

24} 

1011,  10-10 

11    22 

78 

n 

8      8 

46 

41} 

911.  9-9 

12    86( 

76 

46 

8    55} 

45 

48} 

811.  8-8 

14      8i 

75 

4i 

10      1} 

44 

42} 

15-2 -2,  V^V 

15      8i 

74 

8* 

10    40} 

44 

B} 

711.  7-7 

16      6 

72 

58f 

11    25} 

48 

18} 

611,  6-6 

18    40i 

69 

59f 

18    15} 

41 

28} 

611,  55 

22    lli 

65 

S7i 

15    47} 

88 

56} 

411,  4-4 

27    16 

60 

•0 

19    28} 

85 

15} 

888,  H 

88    41f 

45 

57* 

27    56} 

26 

47} 

722,  H 

80    48i 

55 

501 

22      0 

82 

44 

811,  8-8 

85      5t 

50 

28f 

25    14} 

29 

29} 

522.  H 

40    45 

48 

20i 

29    29} 

25 

14} 

944,  H 

44    12i 

88 

5U 

82      9 

22 

35 

11 -ô^,  v-V 

44    57i 

87 

51* 

82    44 

22 

0 

en.  2-2 

48    lU 

88 

88} 

85    15} 

19 

28} 

955.  H 

51    48} 

28 

86* 

88      9} 

16 

84* 

^    744,  H 

52    46} 

27 

16 

88    56} 

15 

47} 

588,  H 

54    27 

24 

54} 

40    19     • 

14 

25} 

822,  H 

58      2 

19 

45 

48    18} 

n 

25} 

488,  H 

61    55} 

18 

55* 

46    41} 

8 

8 

655.  H 

65    15i 

8 

44* 

49    41 

• 

5 

8 

Hbxootahbdbons 

« 

£dge  A               Edge  B 

Edge  C          Angle  on 

Angle  on 

Cf.  flg.  20          821  A 

812,  etc.   821  a 

82Ï,  etc.  821  A 

281,  etc,  a(100,î- 

i) 

0  (111,  1) 

25-6  2,  V-V 

12" 

85f'               8' 

58f 

62" 

47}'            14" 

11}' 

42"  22' 

12-8-2,  6-4 

6 

28i              18 

22i 

61 

8              16 

48} 

88    26 

821,  8-4 

9 

46                18 

491 

61 

25}             15 

87 

40      8 

21 -r  5,  v-8 

7 

8i              25 

27i 

51 

48}            22 

16} 

82    54} 

882.  4-t 

9 

14f              26 

21 

47 

81}             24 

16} 

81    12} 

10-4-8.  V4 

7 

15                81 

71 

44 

86}             26 

84 

28    86} 

621,  5-1 

14 

50                21 

% 

45 

84}            24 

5} 

82    80} 

15-6-2.  V4 

20 

0|              14 

61 

46 

1}             22 

51} 

85    20} 

782,  H 

10 

m              29 

25* 

42 

6}            27 

15 

28    22} 

781,  7-1 

21 

m        14 

57f 

48 

12}             24 

18{ 

34    18} 

INTBODUCTION. 


Hexoctahbdbokb— CSim<sVm«i2. 

A^^T* 

Edge  A 

EdgeB 

Edge  G 

Angle  on 

Angle  on 

Cf.  fig.  20 

821  A 

812,  etc. 

821  A  321,  etc. 

821  y 

\  281,  etc. 

a  (100,  iri) 

^  (111,  1) 

16-7-4,  4-V^ 

18- 

86' 

25*'  48' 

4r 

36}' 

26** 

44}' 

29*  82' 

942,  H 

16 

lOf 

22  57i 

41 

11} 

26 

25} 

80  29} 

11  5  8,  V-V 

18 

n 

27  53i 

89 

51 

27 

55} 

28  13} 

845,  {2 

7 

54} 

58  24} 

82 

2} 

88 

40} 

16  41} 

10  6-8.  V-2 

14 

2 

80   2i 

85 

84 

80 

14} 

26   8 

421.4-2 

17 

45i 

25  12i 

85 

57 

29 

12} 

28   6} 

24' 12-5.  V-3 

20 

58} 

21   6} 

86 

18} 

28 

26} 

29  51} 

11 -61.  llJyL 

82 

40i 

9   7i 

82 

40} 

28 

56} 

84  14 

13-7-5.  VJ^ 

10 

m 

87  25 

81 

35} 

88 

29} 

22  11} 

1810-6.  >M 

19 

12i 

27  17} 

80 

58 

81 

50} 

25  57} 

18-101,  18-f 

85 

57} 

5  33} 

81 

51} 

29 

10} 

85  41} 

12-7-5.  yj^ 

10 

59i 

89  35} 

27 

42} 

85 

38 

20  12} 

581.5-1 

27 

39i 

19  27} 

27 

39} 

82 

18} 

28  83} 

858.  H 

16 

25i 

85  17 

24 

44} 

86 

5i 

21   4} 

648,2-1 

10 

28i 

45  10} 

20 

61} 

89 

48} 

16   3} 

821,84 

21 

47i 

81   0} 

21 

47} 

86 

42 

22  12} 

10-7-8,  V-*T* 

26 

Oi 

27  87 

19 

26 

87 

17} 

23  16} 

2014  8,  V-V 

86 

52i 

14   0} 

19 

52    , 

85 

86 

29  43 

751.  7.Î 

88 

7i 

13  15} 

18 

47} 

86 

^ 

29  55} 

971,  H   . 

43 

81 

10  U 

14 

11} 

38 

»è 

80  57} 

482,2-1 

15 

^ 

48  86} 

15 

^ 

42 

1} 

15  18} 

431.4-1 

82 

12J 

22  37} 

15 

56} 

38 

19} 

25   4 

543.  H 

11 

28} 

50  12} 

11 

28} 

45 

0 

11  32} 

541.5-1 

88 

12} 

17  .45} 

12 

31J 

89 

80} 

27   1 

654,  H 

9 

14} 

54  14} 

9 

14} 

46 

51} 

9  16} 

651,  6^ 

42 

6i 

14  85} 

10 

18} 

40 

21} 

28  22} 

1311 -9,^4* 

8 

25i 

55  42} 

8 

25} 

47 

88 

8  26} 

875,  H 

18 

49} 

50  22} 

6 

54 

47 

4} 

10  85} 

986.  H 

12 

4 

52  58} 

6 

1} 

48 

0} 

9  14} 

64-631,  64-fl 

58 

26i 

1  16i 

0 

54 

44 

38} 

84  36} 

Further,  the  angles  for  the  hemihedral  forms*  are  as  foUows: 

For  the  tetrahedron  ocf  (111  a  îîl)  =  109*  28'  16".  oo,  (111  A  lH)  =  70', 81'  44*. 

InoUned  Hernihedrona. 

HSKI-TRIGONAL  TbIBOCTAHEDBONB. 


Edge  A 

EdgeB 

Angle  on 

Angle  on 

Cf.  fig.  24 

221  A 

212,  etc. 

221  A  122,  etc. 

a  (100,  t-f) 

<>  (111.1) 

554 

9- 

59}' 

103^ 

8}' 

52" 

V 

5"*  46' 

882 

17 

20} 

97 

50} 

50 

14} 

10   1} 

885 

19 

45 

96 

0} 

49 

42 

11  25} 

558 

21 

18} 

94 

51} 

49 

23} 

12  16} 

774 

22 

55} 

93 

81} 

49 

2 

13  15} 

221 

27 

16 

90 

0 

48 

11} 

15  47} 

552 

88 

88} 

84 

41 

47 

7} 

19  28} 

831 

87 

51} 

80 

55 

^  46 

80} 

22   0 

661 

48 

58} 

•   70 

48} 

45 

28} 

28  82} 

1515-2 

51 

7 

68 

41} 

45 

16} 

29  52} 

881 

51 

40} 

68 

9k 

45 

18} 

30  12} 

*  Ko  distinction  is  made  between  the  -|-  and  —  forms;  the  angles  are  the  same  obvionslr 
except  for  the  pyritohedrons  and  diploids,  where  the  angle  between  a  given-j-form  (e.g.,  210, 
881)  and  100  is  the  same  as  tliat  for  the  corresponding  -  form  (120,  281)  and  010.  The  symbola 
afker  Kaumann  (mauy  of  them  giveu  in  the  table  al)ovc)  are  omitted  hère. 


INTRODUOTION. 


Hemi-tetraoonal  Tbisoctahedbons. 


Edge  B 

EdgeC 

Angle  on 

Angle  on 

Cf.  fig.  25 

211  A  2ÎÎ, 

etc.   211  A  121,  etc. 

( 

a  (100,  i4) 

0  (111. 1) 

1811 

12'  25' 

80**  55' 

6'  12}' 

48°  81} 

1211' 

18  26i 

80   8} 

6  43} 

48  0} 

17-2-2 

18  58i 

75  58} 

9  26} 

45  17} 

18-2-2 

24  88 

71  83} 

12  16} 

42  27} 

611 

26  81i 

69  59} 

18  15} 

41  28} 

511 

81  85i 

65  57} 

15  47} 

88  56} 

411 

88  56i 

60   0 

19  28} 

85  15} 

722 

44   Oi 

55  50} 

22   0 

82  44 

811 

50  28f 

50  28} 

25  14} 

29  29} 

888 

55  52i 

45  57} 

27  56} 

26  47} 

622 

58  59i 

48  20} 

29  29} 

25  14} 

788 

62  26i 

40  25} 

81  18} 

23  31 

944 

64  18 

50  25} 

82   9 

22  85 

211 

70  81t 

88  83} 

85  15} 

19  28} 

17-9-9 

78  88{ 

80  58} 

86  49} 

17  54] 

955 

76  18t 

28  86} 

88   9} 

16  84} 

744 

77  58 

27  16 

25  50} 

15  47} 

822 

86  87} 

19  45 

48  18} 

11  25} 

HeMI  HEXOCTAHEDRON.^. 

• 

Edgo  A 

EdgeB 

EdgeC 

Angle  on 

Angle  on 

Cf.  fig.  36   821  A  312,  etc. 

821  A  8Î2,  etc.  821  A  281,  etc.   a  (100,  î-t) 

<>  (111, 1) 

521 

14"*  50' 

46' 

84}' 

45' 

84}' 

24" 

6}' 

82'  80}' 

681 

24   4i 

49 

17} 

36 

27} 

27 

47} 

81  39 

12  •7-5 

10  59i 

70 

9} 

27 

42} 

85 

88 

20  12} 

581 

27  89f 

57 

7} 

27 

89} 

82 

18} 

28  88} 

821 

21  47i 

69 

4} 

21 

47} 

86 

42 

22  12} 

758 

17  51| 

76 

46 

17 

51} 

89 

47} 

18   5} 

1511-7 

16  21} 

79 

88} 

16 

21} 

40 

41 

16  32} 

482 

15   5i 

82 

4} 

15 

5} 

42 

1} 

15  18i 

481 

82  12} 

67 

22} 

15 

56} 

88 

19} 

25   4 

861 

41  11} 

59 

0} 

16 

10} 

87 

14} 

80  80} 

975 

18   2} 

85 

55} 

18 

2} 

48 

42} 

18   8 

1110-1 

60  84} 

62 

56^ 

5 

26è 

42 

25 

81  81 

Parmllel  Hornihedrou. 


Ptritohbdbokb. 


Edge  A 

EdgeC 

Angle  on 

Angle  on 

Of .  figs.  27-80 

210  A  2i0,  etc. 

210  A  102.  etc. 

a  (100,  iri) 

0  (111.  1) 

1010 

Il**  25' 

84'  19' 

5*  42|' 

50'  48}' 

910 

14  20} 

83  42 

6  20i 

50  28} 

810 

14  15 

82  55f 

7   7} 

49  52} 

710 

16  15i 

81  57} 

8   7t 

49  18 

610 

18  55} 

80  40 

9  27} 

48  21} 

510 

22  87} 

78  54} 

11  18} 

47  12} 

920 

25   8} 

77  46} 

12  81} 

46  27} 

410 

28   4} 

76  28} 

14   2} 

45  83} 

720 

81  53i 

74  41 

15  56} 

44  271 

10-80 

83  24 

74   1} 

16  42 

44   2} 

IJSTBODUaUON. 


XXV 


Ptritohedbonb—  Continuêd. 


Edge  A 

EdgeC 

Angle  on 

Angle  on 

Cf.  ûgB.  27*80 

810  A  2Î0.  etc. 

210 

A  102,  etc 

\, 

a  (100,  U 

î) 

0  (111.  1) 

810 

86° 

52}' 

72° 

32}' 

18° 

26' 

48°  5}' 

11  •4-0 

89 

58 

71 

16 

19 

50 

42  16} 

620 

48 

86} 

69 

49} 

21 

48 

■ 

41  22 

940 

47 

55} 

68 

12} 

28 

57} 

40  21} 

210 

53 

î| 

66 

25} 

26 

84 

89  14 

19140 

72 

46 

64 

28} 

86 

28 

86  10 

12-7-0 

60 

80} 

64 

12 

80 

16} 

87  51 

740 

59 

29} 

64 

29 

29 

44} 

88   1} 

^»0 

61 

55} 

• 

68 

49} 

■N 

80 

57} 

87  87 

820 

67 

22f 

62 

80} 

88 

41} 

86  m 

750 

71 

4} 

61 

46} 

85 

82J 

86  21} 

480 

• 

78 

44} 

61 

19 

86 

52} 

.  86   4} 

4S40 

77 

19} 

60 

48} 

88 

89} 

85  45} 

11-90 

78 

84} 

60 

89} 

89 

17} 

85  89} 

650 

79 

86} 

60 

82} 

89 

48} 

85  85} 

760 

81 

12} 

60 

28} 

40 

86 

85  80} 

15180 

81 

49} 

60 

20 

40 

54} 

85  28} 

870 

82 

22} 

60 

17} 

41 

11} 

85  26} 

980 

88 

16 

60 

18} 

41 

88 

85  24} 

10-9-0 

88 

58} 

60 

11 

41 

59} 

85  22} 

lllOO 

84 

82} 

60 

9 

42 

16} 

85  21} 

DiFLOIDB. 

Edge  A 

EdgeB 

EdgeC 

k 

Angl 

eon 

Angle  on 

Cf.flg.  81   821  A  821,  etc.  821  A  821,  etc. 

821  A  182,  etc. 

a( 

100.1 

«) 

0(111.1) 

721 

81° 

85i' 

15° 

88}' 

64° 

47i' 

17° 

48' 

88°  18' 

982 

86 

8 

28 

48} 

67 

8i 

21 

50 

88  81} 

16-6-8 

40 

28 

19 

55 

57 

aet 

22 

44} 

88  42 

15-6-6 

41 

88i 

84 

28} 

47 

Of 

27 

80} 

27  25} 

881 

40 

49J 

18 

21 

61 

4«i 

21 

84 

86  21} 

912 

46 

64i 

22 

57} 

52 

7» 

26 

26} 

80  29} 

11 -s^ 

48 

IH 

18 

47} 

54 

88 

26 

5 

81  57 

1266 

48 

88 

40 

62} 

87 

47i 

88 

8} 

21  57} 

682 

60 

45f 

88 

12} 

42 

48 

81 

0} 

24  52} 

421 

51 

45} 

25 

12} 

48 

IH 

29 

12} 

28   6} 

841 

62 

46è 

12 

45} 

57 

6f 

27 

16 

88  29} 

10-51 

62 

54} 

10 

18} 

58 

«4 

27 

1 

84  87 

12-61 

52 

58} 

8 

81} 

60 

11 

26 

62} 

85  22} 

18-7-8 

55 

22} 

22 

68} 

48 

18} 

80 

21} 

28  11} 

742 

57 

84} 

27 

51} 

48 

88} 

82 

84} 

25  22} 

582 

58 

14} 

87 

51} 

85 

20 

85 

47* 

20  80} 

581 

60 

66} 

19 

27} 

19 

27} 

82 

18} 

28  88} 

10-61 

61 

40} 

9 

48} 

56 

18} 

81 

18} 

83   0} 

851 

68 

86} 

12 

6 

58 

55} 

82 

80} 

81  84 

2814-7 

62 

28 

80 

8} 

89 

48} 

85 

25} 

28   9 

962 

66 

«1 

20 

57 

46 

2 

85 

68} 

26  50} 

881 

64 

87} 

81 

0} 

88 

12} 

86 

42 

22  12} 

«48 

61 

m 

45 

10} 

27 

48 

89 

48} 

16   8} 

18-9-6 

64 

18} 

41 

88} 

29 

28 

89 

45} 

17   4} 

761 

70 

81* 

18 

15} 

51 

11} 

86 

4} 

29  55} 

nrrBODUCTioN. 


Edge  A 


et.  flg.  81 


141110 

ioa-7 


321,  etc. 
tiV  421' 
72      4| 

65  llj 

66  28} 

ee   54 


EdgeB 
881  A  3SÎ,  el 
48°  86^' 
22  S7i 
58  884 
67  l»i 
60    131 


EdgeO 
821  A  183,  etc. 
2«°  17V 
48  8 
14  901 
14  48t 
19    67 


Angle  on 
a<100.  M) 
42''  If 
88  19| 
46    48 


Angle  on 
0(111,  » 
IB'  13è' 
26  4 
8  171 
8  801 
11    83i 


3.    Tbtbaoohai.  Btstbk. 


In  Ibe  Tciragonal  Hystem  there  are  tliree  t „-  — c ■ 

are^qiiat  (aiMlie  iliird,  tlie  vertical  mU(i),  is  longer  or  shorter.    The  syatem  is  characterized  by 


three  aiiti]  planea  of  symmetiy,  two  of  nbtcli  n 

auxiliary  pfuDM  inclloed  4S*  U>  the  otber  pair. 

The  bolulR'di'al  fiims  in  thls  System  are: 

1.  Basai  plane 

5.  Dlami-tral  pdstii,  or  prism  of  second  aerii 
8.  Unit  prism,  or  prism  of  Qrat  séries 
4.  Ditetragonal  prism 

6.  Pyramida  of  diamétral  or  second  séries 
6.  Unit  pyramids         • 
t.  Dlteiragonal  pyramids  or  zirconoida 


fight  angles  to  each  otber;  iwo  of  tl 

shorter.    The  System  is  characterizet 

eqiial  to  eacb  olber;  Ihere  are  alao  two  other 
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(001)  0        OP  e 

(100)  U  X.P»         a 

(110)  I  <dP  m 

(AAO)  tn  eofti  as    (310,  *-3) 

(AW)  mi  mP»  as   e  (101.  l-i),(^l,i-i\etO. 

(MI)  m  mi»  as  (111. 1).  (331,  2).  etc. 

(&U)  m-n  mPn  as   (311,  3-3),  (.821,  S-f],  etc. 

38. 


(001),  (100)      (001),  aïO)       (001),  (310)  (101) 


fil 

-vn 

¥ 

^ 

yw^ 

7<;- 

11 

\\ 

^v» 

.^-^ 

N 

/ 

/"^■^--^ 

^^^ 

/ 

\ 

^ — 

V: 

i 

i 

y 

In  flga.  88;  8»,  e  =  (001),  a 
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Tbaae  fonns  are  shown  in  f.  8d>87.  and  in  combination  in  f.  88,  of  which  f.  d9,  40  aro 
projections. 

The  hmnihedràl  forma  are  : 

A.  Sphenoidal  or  inclined,  represented  by  the  sphenoid,  or  hemi-unit  pyra- 
mid,  f .  41.  analoeous  to  the  tetrahedron  (f.  22)  and  the  tetragonal  scalenohedron. 
Cf.  figs.  on  pp.  80,  81,  under  chalcopyrite. 

B.  Pyramidal,  includine  the  half-form  of  the  ditetragonal  prism  and  pvramid 
or  square  prism  and  pyramid  of  the  Ihvrd  séries.  Cf.  figs.  8,  6,  7  under  scheelite, 
p.  986,  ana  f .  4-^,  under  wulfenite,  p.  990. 

The  following  table  gives  the  important  angles  for  the  observed  ditetragonal 
prisms,  which  are  the  same  for  ail  species.  The  angle  of  the  edge  X  (f.  84)  ia 
twice  the  angle  on  a  (100),  and  of  the  edge  T,  twice  the  angle  on  m  (110). 


*  (111) 


810,  i^ 
710, 1-7 
920.  »4 
410,  iA 
810,  t-8 

210.  t^2 
740,^ 


Angle  on 
a  (100.  U) 

8*^7}' 
12*  81f 
14*  2i' 
18*26' 
28"  57f 
26*84' 
29*44}' 


Angle  on 
m  (110,  /) 

87*  52i' 
86*62i' 


82* 
80* 
26* 

21* 
18* 


28i' 
67f' 
84' 
2i' 
26' 


Angle  on 

An^e  on 

a  (100,  U) 

m  (110, 1) 

680,  ft.f 

80*67f 

14*    2}' 

820,  t-t 

88*  4H' 

11*  18}' 

760,  »4 

85*82f 

9*27}' 

480,^ 

86*62J' 

8*    7}' 

640,  i4 

88*89è' 

6*20}' 

660,  f-t 

89*  48}' 

6*  11}' 

870,  H 

41*  11}' 

8*48}' 

14*180,  Hl 

42*62}' 

2*   7}' 

16*  16}' 
rhe  rertical  axis  h  can  be  obtained  from  the  fundamental  équations: 

,  tan  (001  A  101)  =  é    or    tan  (001  A  111) .  }  ^2  =  i 


3.  HBZAOOVAL  STSTBM. 

The  Hexagonal  System  includes  (1)  the  Hexagonal  System  proper,  and  (2)  the  Rhombq- 
BBDRAL  OiYiBioK.  In  thls  work  ail  the  forms  are  referred  to  four  axes»  three  equal  axes  (a) 
inclined  at  angles  of  60*  in  a  oonunon  horizontal  plane  and  a  42. 

fourth  vertical  axis  (À)  at  right  angles  to  them  and  either 
longer  or  shorter. 

1.  In  the  Hexagonal  System  proper,  there  are  4  axial 
planes  of  symmetrv,  8  eaual  planes  intersecting  at  60*, 
and  a  fourth  unequal  normal  to  them;  also  8  auxilii^  planes 
diagonal  to  the  first  set. 

The  général  symbol  for  hexagonal  forms  is  : 


1.  WeiBs-Naunuum 
pa  :na:  a  imi 


2.  Miller-Bravals 
hkii 


Thèse  symbols  correspond  to  the  symbols  1  and  2,  already 

explained  on  p.  xv.    It  is  to  be  added  that  hère  p  = r,  in 

w— 1 

the  first  form,  and  A  -f  A;  —  ^  =  0  in  the  second.    Spécial 

examples  of  thèse  symbols  are  given  in  the  list  of  forms 

bclow  belongins  to  the  hexagonal  System.    Note  also  that  in  the  gênerai  symbol  hkÛ,  h<k<l; 
for  example  (1281);  this  corresponds  to  the  axes  as  shown  in  f.  Û,  and  the  spherical  projection, 

f.  49.    In  stating  the  form  (which  includes  12  planes),  it  is  customary  to  write  it  kMi,  that  il 
(2131),  and  so  in  other  cases. 

'The  holohedral  forms  of  this  System  are  : 


1.  Basai  plane  (0001) 

3.  Unit  prism,  or  prism  of  first  séries  (lOÎO) 
8.  Diagonal  prism,  or  prism  of  second  séries  (1120) 

4.  Dihexagonal  prism  (khlO) 

5.  Unit  pyramide,  or  fii-st  séries  (quartzoids)  (hOhi) 


9.  Diagonal  pyrumids,  or  second  séries 
7.  Dibezagonal  pyramids 


0 

I 

i-2 

i-n 
m 

(AA-2A-2I)  f?i.2 
ikhli)  m-n 


OP         e 
coP         m 
<x>P2        a 

<x>Pn  as(2l80,  H) 

mP  as  (lOÎl,  1)    or  (20fil,  8) 

mP2  as  (IIS2,  1-2)  or  (1121,  2^ 

mPn  as  (2l8l,  8-}) 


Thèse  forms  are  illiistrated  by  flffs.  48-47,  also  by  the  projections  figs.  48,  49. 
It  \»  to  be  noted  that  the  symbols  of  ihe  planes  of  the  forms  o  (lOÎl),  «  (USl).  taken  in 
order  (f.  48. 49),  are  :  i'  v        y,    v        /. 
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Far  the  fontu  below,  p-^  =  lOlî.  etc..  «*i  =  1131,  etc.     AJm  fot  •  (3Ï81),  f*  =  12&L 
=  I8âl,  «"  =  8Ï81,  etc.,  cf.  f.  «. 


7<R) 

M^ 

h^-^^\)^ 

25c/^\\ 

\^^i^^'~^dc\y_ 

-^-^^^''^r'''''*^  j 

In  .flg8.  47,  48.  e  =  (0001).  m  =  {lOiO), 
a  =  (1120),  p  =  (lOil).  w  =  (3(fil),  «  =  (liai), 
n  =  (SUl).  V  =  21&1. 

Tbe  kind  of  hemlbedrlsm  belou^HK  tothU  part  of  the  avBtemiatbepvryiniMtal.iiQd  Uie  spécial 
forma  are  tbe  half-forme  of  the  13-Bidea  prbnn  andpyranita;  wblch  are  llliistmted  by  the  specles 
of  the  Apatite  Group,  pp.  7SS-T78.  Theee  half-fonns  are.  reepectfvely,  a  beiagooai  ptiem, 
and  hexagonal  pyramid  of  the  third  Heriea;    cf.  f.  4.  p.  768,  wbere  tbe  predomiDatlng  fonn, 

M  (2181),  fi  tlifs  pyramid. 

2.  Tbe  Rhoubokedral  Divibioh  Includes  forma  wltb  ocly  tbree  planes  of  Bymmetry 
fntereecting  at  angles  of  130°  in  Ibe vertical  axis.  The  forma  peculiar  toit  may  be  regarded  aa 
balf-fornns  of  tbe  correaponding  hexagonal  types.  They  are  distinguL'^hed  a»  plu»  and  minus, 
as  In  similar  casea  before  esplainpd  (p.  xx).  Tbe  forma  peculiar  to  Ibe  rhombobertral  System 
are  tbe  rbombohedron  and  acnleuohedron,  figs.  60-S3.  also  f.  04  aod  tbe  matiy  otber  figurca  under 
calclte,  pp.  268,  264,  tourmaline,  pp.  551,  5.^3,  etc. 

Tbe  aymbols  for  tbe  several  planes  of  tbe  plua  unit  rbombobedroD  (f.  M,  64),  alwa^a 
denoted  by  tbe  letter  r,  are  : 


:  lOÏl 


=  ÎIOl 


=  0111 


r"'  =  Oliî 


=  ioiï 


=  :Ioi 


For  tbe  scalenobedron  In  gênerai,  whicb  Is  regarded  as  a  balf-form  on  tbe  aame  System  of 
tbe  dlliexagooal  pyramid,  Naumanu  muditled  bis  aymbola  by  referrlng  tbe  fonns  to  tbe  rbom- 
bobedroD  bavlug  tbe  aame  latéral  edgea.     Ilis  symbols  read  : 

mRn,     In  tbis  bnok  wrilten     m". 
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wbere  the  m  and  n  are  connected  with  the  corresponding  me  and  no  of  tbe  diliezagoual  pyra^ 
mid  by  tbe  relations  : 

m  — '-,    n  =  5 ,    or    mo  =  mn,    »«  =  — —.• 

no  2  — no  n+1 

Tbns  i(8P|)  or  i(8-|)  is  équivalent  to  ^  or  1*. 


60. 


62. 


63. 


61. 


T  =  (lOll.  +iî),  e  =  (Olîl. 
a  =  (1120,  î-2),  e 


B),  (/ =  aoâi.  +  ai?).  « 

(0112,  -i  JR),  0  =  (0564, 


(8121,  1»),  also  m  =  (lOÎO,  /), 
}B),  <  =  (2184,  i«) 


Tbe  bemibedral  forma  of  the  Rhombohedral  Division,  wbich  are  (etartohedral  to  the 
Hexagonal  Division,  are: 

A.  Rhombohedral.    B.  Trapezohedral. 

The  distinctive  form  of  the  rhombohedral-tetartohedral  class  is  the  hemi-scalenohedron,  or 
rhombohedroQ  of  the  third  séries,  illustrated  by  ûgs.  4,  5,  9,  under  phenacite,  p.  462.  Cf.  also 
flgs.  under  dioptase.  p.  464,  ilmenite.  p.  218,  dolomite,  p.  272. 

Tbe  distinctive  form  of  the  trapegohedral  class  are  the  quadrilatéral  trapezohedron  and  the 
unajmmetrical  trigoual  prism^  illustrated  by  quartz  (pp.  1^,  185)  and  cinuabar,  p.  66.  Thèse 
forma  may  be  either  rigbt-  or  left-handed,  as  sbown  in  quartz,  where  their  connection  with  the 
l^ienomena  of  circular  polarization  is  explained.  The  plus  and  minus  forms  are  in  gênerai 
designated  by  différent  letters. 

Tbere  are  also  hemimorphic  forms,  in  wbich  the  opposite  eztremities  of  the  vertical  axis  are 
dianmilarly  modified,  as  shown  in  tourmaline,  pp.  551,  552,  and  pyrargyrite,  p.  188.  Hère  tbe 
unit  prism  beoomes  a  trigonal  form. 

Hie  important  mathematical  relations  in  tbis  System  are 

é  =  tan  (0001  A  1122),  é  =  tan  (0001  A  lOÎl) .  i  VS 

Also  for  a  hexagonal  pyramid 

tan  ^1011  A  Olîl)  =  sin  ^  4/^    where  tan  4  =  ^» 
and  in  gênerai 

tan  J(AO«  A  0M0  =  8in$,  i^,    where  tan  $,  = -A 

For  a  pyramid  of  the  second  séries 

2  sin  i(1122  a  1212)  =  shi  |       and       tan  g  s  i- 
For  a  dibexagonal  prism,  khlQ  (as,  2lS0)  : 


cot  (lOÎO  A  JlehJO)  =r 


2k  +  h 


cot  (1120  A  khïO)  =  t-i4 


♦4^ 


ft 


Hie  sum  of  tbe  above  angles  is  equal  to  80°. 
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For  a  rhombohedron 

sin  KlOll  A  IlOl)  =  ain  ûr  |/i^    where  a  =  0001  a  lOll  ; 
Id  gênerai 

sin  \(him  A  IMI)  =  ain  a,  4/f]    where  a,  =  0001  A  AOÂ^. 
In  the  Yertical  zone  of  pyramids,  rhombohedrons,  etc.,  the  tangent  princîple  holds 

tan  (0001 


tan  (0001 


A  MA^  _  A  .    ^13^    tan  (0001  A  Hâl)  _ 

A  lOîl)  "  /  •    *  *"    tan  (0001  A^ÏSSJ  ~  ^'     ®'^- 


For  a  pyramid  «  (Mit*)  (as,  2l8l)  in  the  zone  m  (lOlO),  ë  (ll3l),  p'  (Olll),  nf  (1212).  in  wlifrh 
I;  =:  »  (cf.  I.  49,  p.  zxYiii),  we  hâve  : 

oot  mio  =  -^^  — ' 


15lU0 

*■« 

181ÎÎ0 

<^H 

131  ÎSO 

<-H 

101  iîo 

<4è 

7180 

H 

5180 

<-f 

4150 

H 

8110 

H 

S^Q 

H 

3ISO 

H 

9-5iî-0 

i^ 

8-5Î80 

i^ 

83S0 

H 

6490 

H 

uh  wip  •  r — • 

iven  by  the  following  table  : 

m  (lOÎO.  I) 

a  (1120,  v2) 

8Ma' 

2?"  48' 

8°40i' 

26-  19f' 

8'67f 

26-    2i' 

4*'48' 

26^*  17' 

e'SSi' 

28''  24|' 

8*57' 

21'    y 

10"  58i' 

19'    6i' 

IS^'Sé' 

16"    6* 

16'    6' 

18*  54' 

19*    6i' 

10*  58J' 

20' 88' 

9»  22' 

22'24f' 

7"  8H' 

28-24f' 

6'  85i' 

26"  19f  ' 

3*  40i' 

Thb  Rhoicbohediial  DiyiBiON  of  Millbb. 

Tbe  following  projection  (âg.  65)  is  added  In  order  to  ahow  the  relation  of  the  forms  in  the 

Hexagonal  and  Rliombohedral  Systems  as 
referred  by  Miller  to  three  equal  oblique  axes 
parallel  to  the  faces  of  the  f  undamental  rhom- 
bohedron.    The  forms  are  as  foUows 

The  planes  having  the  indices  100,  001, 
010  are  those  of  the  (plus)  fundamental 
rhombohedron,  while  the  plane  111  is  the 
base.  The  planes  221,  121,  122  are  those  of 
the  minus  fundamental  rhombohedron;  with 
the  planes  100,  010,  001  they  form  the  unit 
hexagonal  pyramid. 

The  hexagonal  unit  prism,  /  =  (lOÎO),  bas 
the  symbols.  112,  2Îi,  121.  ÎÎ2,  211.  Î2Î. 
The  second,  or  diagonal  hexagonal  prism, 
i-2  =  (1120).  bas  the  symbols:  lOÎ,  IÎO.  OÎl, 
ÎOl,  ÎIO,  Olî 

Th(?  dihexagonal  pyramid  embraces,  like 
tlie  si-mple  hexagonal  pyramid,  two  forms 
{hkl)  and  {efg)\  the  symbol  {hkt)  hence  belongs 
to  the  plus  scalenôhedron,  and  {^g)  to  the 
minuj.  In  this  as  in  other  cases  it  is  true 
that  .  «  =  _  /t  -h  2*  +  2i,  /  =  2A  -  A;  -h  2i, 
^  =  2A  +  2*  —  /. 

The  dihexagonal  prism  includes  the  six 
planes  of  the  form  (AAK)),  and  the  remaining 
«ix  of  the  form  (^0)  ;  corresponding,  respectively,  to  the  pyramids  {hkl)  and  (rfg). 
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4.     ORTHORHOMBIO  S7STEM. 

In  the  Orthorhombic  System,  there  are  three  unequal  axes  at  riçht  angles  to  each  other. 
Thèse  axes  are  the  brachydiaçonal  à,  macrodiagoDal  S,  and  vertical  h  ;  lu  stating  the  axial  ratio, 
b  is  always  made  equal  to  unity.  There  are  three  planes  of  symmetry,  which  intersect  ta  thèse 
axes,  but  which  are  ail  différent.    The  types  of  forms  in  this  System  are: 


Macropinacoid 

(100) 

i-l 

cdPtô 

a 

Brachypinacoid 

(010) 

U 

GO  PSb 

b 

Basai  plane 

(001) 

0 

OP 

e 

Unit  prism 

(110) 

z 

mP 

m 

Macroprism 

(JM) 

h>k 

i^ 

oùPn 

as  (210,  irl) 

Brachyprism 

im) 

h>k 

i-n 

wPn 

as  (120,  t-3) 

Macrodomes 

(hO[) 

m-î 

mPô5 

as  (201.  2-i) 

Bracbydomes 

(0kl) 

m-ï 

mPc6 

as  (021,  24) 

Unit  pyramids 

(111) 

1_ 

m 

as  (111,  1) 

Macropyramids 

(hkl) 

h>k 

m-n 

mPn 

as  (211.  2-î) 

Brachypyramids 

{khi) 

h>  k 

m-n 

mPn 

as  (121,  2-3) 

Thèse  forms  hardly  need  any  f urther  explanation  beyond  wbat  bas  been  given  on  p)).  xv,  xvi 
Hemibedral  forms  iu  this  System  are  rare  ;   hemimorphic  forms  are  less  80,  but  nut  very 
oommon,  cf.  calamine,  p.  547.  struvite,  p.  806. 

The  axial  ratio  can  be  calculated  f  rom  the  simple  relations 

à  =  tan  (100  A  HO), 
é  =  tan  (001  a  011), 

-  =  tan  (001  A  101). 

From  the  measured  angles  thèse  elemental  angles  can  be  calculated,  and  tice  wrêa,  bv  the 
•olution  of  spherical  triangles  on  the  sphère  of  projection  with  the  aid  of  the  tangent  pilnciple. 

6.     MONOOLINIO   SYSTEM. 

In  the  Monoclinic  System  there  are  three  unequal  axes,  of  whlçh  one  latéral  axist  à,  is 
iDclined  to  the  vertical  axis,  h,  while  the  angles  between  6  nnd  S,  aud  o  aud  à  are  H^bt  angles. 
There  is  one  pi  ne  of  symmetir,  the  plane  of  the  axes  à^  h.  In  statiu^  the  axial  ratia  b  is 
always  taken  as  tbe  unit,  and.  in  the  mnjority  of  cases,  à,  the  clino-axis,  is  less  than  5,  tbe 
ortho-axis  ;  tbis  is  not  necessarily  the  case,  however,  heuce  the  long  mark  used  in  the  symbols 
la  conventional  only.  Tbe  types  of  forms  and  the  spécial  terms  employed  are  shown  by  the 
f oUowing  list.    The  occurring  types  of  forms  are  as  foUows  : 

Orthopinacoid 
Olinopinaooid 
Basai  plane 
Unit  prism 
Ortho-prism 
Clino-prism 

Orthodomei 

Clinodome6 
Unit  pyramids 

Ortho  pyramids 
Clino-pyramids 

Borne  of  thèse  forms  are  illustrated  by  tbe  figures  of  gypsum  with  the  spherical  projection, 
giren  on  p.  xxxvi  ;  also  by  the  monoclinic  species  througb  tbe  body  of  the  work. 


(100) 

M 

oojRô 

a 

(010) 

i\ 

ooPob 

b 

(001) 

0 

OP 

e 

(110) 

I 

ooP 

m 

(A*0) 

^ 

cfiPn 

as  (210,  ùi) 

(À*0) 

i.n 

opP» 

as  (120,  i-à) 

A0< 

m 

—  m-l 

—  «iPôô 

as  (101,  - 1^ 

m4 

mPSb 

as  (iOl,  i-i) 

Oîd 

m-ï 

—  mPàb 

as  (011,  1-i) 

\hM 

—  m 
m^ 

-  mP 
mP 

as  (111,  -  1) 
as  (îll,  1) 

ihki, 
im 

—  m-n 
m-n 

—  mPn 
rnPii 

88(211,  -2-2) 
as  (211,  2-2) 

{khi 
iJchl 

—  mr-n 

—  mPn 

aB  a21.  -  2-2) 

m-n 

mPn 

(121,  2-2) 
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Tbe  relations  oonnecting  axial  aod  angnlar  éléments  aie  as  followa  : 

i  =  ÎSLiî^JH)       or       t«.aOOAnO)  =  rf.rfn/»:  (L) 

é  =  »îiL<^-Ml)       or       U«(0MA011)=é.dn/»:  (&) 

^'■-.    /•'"r.'ig-ûm        <»       «.n (001  A  101)=   ^i'.'^^..        (U) 
aln /9  —  oos >Sf .  tan  (001  a  101)  d  +  é.cosp' 

or 

i_ i .  tan  (001  A  ÎOl) ^       ,      .^-  ^  r^-,  _         ^rin/y  ^. 

tin  fi -{- co% (i  .  lan  (001  a  101)  "^  a  —  é.oosp 

Tbeta  relations  may  be  made  more  gênerai  by  writing  in  the  seveial 

in(l)       AÂOforllO       and        -aford; 

(2)        OiUforOll       and       le  foré; 


Aiso 


and  more  generally 


Note  also  that 


(8)       hXU  for  100        and       ^  for  h. 

m 


h^  _  sin  (001  A  101)  _  rin  (001  a  ÎOl) 
a  "  sin  (100  a  101)  ""  sin  (1(J0  a  lOl)' 

A     _é  _  sin  (001  A  AOQ  _  sin  (001  A  ÂOQ 
A  •    a  "  sin  (100"  a  hXSl)  "  ^în  (100  A  m 

tan  <t>  —  à       and       tan  C  =  ^  ; 


where  0  is  the  angle  (f.  68,  p.  xzxvi)  between  the  zone-circles  (001,  100)  and  ((X)l,  11()),  also  { 
the  angle  between  (100,  001)  and  (100,  011). 

VL    TRioLiNio  System. 

In  tbe  Tricliiiic  System  there  are  three  unequal  axes  and  their  intersections  are  ail  oblique; 
there  is  no  plane  of  symmetry,  hence  the  System  is  often  called  the  Asymmetric  System.  Only 
two  planes  belon^  to  any  given  form,  hence  the  piisms  are  hemi-prisms.  the  pvramids  tetarto- 
pyramids,  etc.  The  axes  are  designated  a,_&,  é,  in  which  a  is  usually  the  brachydiagonal  axis 
(tnen  wHtten  à)  and  b  the  macrodiagonal  (S)  ;  in  sonie  cases,  however,  a  is  the  longer  and  b  the 
shorter  latéral  axis.    The  axial  angles  are  : 

a  between  the  axes  b  and  h. 
fi  *•  "  •*  aandé. 
y        "        "      "    aandô. 

The  symbols  of  Naumann  are  hence  analogous  to  those  of  the  orthorhombic  System,  but 
the  différent  planes  are  distinguished  by  accents  ;  thus  : 

Ul  m  iîl  lil 

r  ,1  1.  'i 

Also  110  =  i .  liO  =  'l    101  =  1-i',  loi  =  ,l-i„  011  =  l-r,  oïl  =  '1-i,  etc. 
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Fbr  illustratloiis  of  thèse  cases,  cf.  figs.  56-^  of  chalcanthite,  also  many  othier  tricUnla 
■pedes  in  the  body  of  the  work. 
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In  the  figs..  a  =  (100,  «),  h  =  (010.  ^i),  c  =  (001,  0),  m  =  (110,  /'),  A  (130,  t^n  Jf  (lïO,  '/), 
4;  (011,  M'),  t»  (021,  2.n  î(Oîl,  'M),  to  (OSl,  '2-ï),  p  (111,  1%  %  (121.  2-5').  «  (121,  '2-2). 

Id  the  spherical  projection,  the  spherical  angles  of  the  triangle  100,  010.  001  are  the  supplé- 
ments of  the  axial  angles,  viz.  :  the  angle  at  100  (A)  =  180  -  a,  at  010  (B)  =  180'  -  p,  at 
001  (C)  =  160* -r. 

Thèse  angles  A.  B,  C  can  be  calculated  from  the  angles  between  the  planes  100  A  001,. 
100  A  010,  001  A  010,  in  the  spherical  triangle  named  and  vkit  versa.    Furthennore,  cf,  f.  68. 

sin  r  _  sin  r'  __a 
sin  o-  "~  sin  0-'  ~  ô  ' 

sin  y  _  sin  v'  _  é 
sin  /i  ""  sin  /«'  ~  a  ' 


sin  ie      sin  n' 


sin  p      sin  p' 


b' 


Hère  A=:*  +  p,  B=kk  +  |/,  C  =  r  +  o-;  180'  —  A  =  ir*  +  p'  (in  adjacent  quadrant),  etc. 
Thèse  relations  become  gênerai  for  any  plane  hkl,  where  r,  a^  are  the  oorresponding  angle» 
and  we  baye 


sin^r, 
sin  or. 


h.' 


etc. 


For  other  mathematical  relations,  référence  must  be  made  to  works  on  Crystallography. 


XL    PHYSIOAXi  BONBRAIiOaT. 

In  gênerai  the  physical  characters  of  crystallized  minerais  conform  to  the  symmetry  of  the 
ffKtem  to  which  the  crystals  belong.  That  is,  the  cleavage  must  be  alike  in  ail  directions  which 
are  crystallographically  similar  in  a  siven  species,  etc. 

Tiie  foUowirg  are  brief  explanauons  in  regard  to  the  successive  phydcal  charactCT? 
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A.     OHARAOTEB8  DEPENDINO  ITPON  COHESION. 

Oleavage  is  the  natural  fracture  of  a  crystallized  mÎDeral  yielding  more  or  leas  smoofh 
surfaces;  it  is  due  to  minimum  cohésion.  Tlie  cleavage  is  cbaracterized,  flrst  according  to 
direction,  as  cubic,  octahedral,  dodecahedral,  also  basai,  prismatic,  etc.;  in  gênerai  |  x,  or 
parallel  the  plane  x.  Also,  second,  as  to  the  ease  with  which  it  is  obtained  and  the  character  of 
the  surfaces,  as  eminent  or  perfect,  imperfect,  interrupted.  etc. 

From  cleavage  is  to  be  distinguished  pariing,  or  the  séparation  iuto  laminœ,  due  not  to 
minimum  cobesiou  simply,  but  to  a  lamellar  structure  often  oonnected  with  the  présence  of 
twinniug  laminœ  and  sometimes  evidently  due  to  the  action  of  -  secondary  causes,  as  pressure 
(cf.  pyroxene,  p.  854,  titanite,  p.  718). 

Fracture  is  the  cliaracter  of  a  broken  surface  other  than  that  of  cleavage  ;  it  may  be  even. 
uneven,  conchoidal,  hackly,  etc. 

Tenaoity  deflnes  the  character  of  the  minerai  as  to  whether  it  is  brittle,  sectile,  malléable, 
flexible,  or  elastic. 

Hardnea»,  represented  by  the  letter  H.,  is  the  résistance  ofifered  by  a  smooth  surface  to 
abrasion.    It  is  measured  by  référence  to  the  f ollowing  scale  of  Mohs  : 

1.  TaU,  6.  Feldspar. 

2.  Oupsutn.  7.  Quarte. 
8.  Galdte.                                         8.  Topax. 

4.  FluariU.  9.  Sapphire. 

6.  Apatite,  10.  Diamand. 

B.     8PE0IFI0   QRAVITTOR   DENSITT. 

Spécifie  QravilTi  represented  by  the  letter  G.,  is  the  density  compared  with  that  of  water , 
Btrictly  speaking,  wUh  water  at  4"  C.  (89*2''  F.).  Practically  a  détermination  of  speciÛc  gravity 
need  not  take  into  account  the  température  unless  a  very  hi^h  degree  of  accuracy  is  called  for, 
e.g.,  when  it  is  to  be  accurate  to  a  unit  in  the  third  décimal  place.  Inasmuch  as  the  matériau 
available  is  seldom  faultless,  the  unavoidable  error  of  experimeut  is  usually  greater  than  th* 
limit  of  accuracy  noted,  and  henoe  température  may  be  neçlected. 

The  spécifie  gravity  of  a  minerai  varies  with  vaHation  m  composition,  sometimes  widely  (cf 
the  garnets.  pyroxene,  etc.).  When  the  composition  is  constant,  however,  the  spécifie  gravfrp 
carefully  taken  on  material  free  from  mechanical  admixture  is  nearly  constant.  Hence  the  wide 
variation  ohen  given  is  usually  due  to  faulty  observation  or  to  poor  material.  In  the  descrip- 
tions of  species  which  follow,  a  large  number  of  déterminations  are  quoted,  particularly  with  the 
tables  of  analyses. 

O.    Oharaoters  dependino  ufon  IiiaHT. 

(a)  Loster. — A.  The  kindb  of  lubter  are  : 

1.  Metallic  :  the  luster  of  metals  ;  if  imperfect  it  is  called  iub-metaUie, 

2.  Adamantine  :  the  luster  of  the  diamond. 
8.   Vitre(ms  :  the  luster  of  broken  glass. 

4.  Be&inous  :  luster  of  the  yellow  resins. 

5.  Greany  :  as  that  of  elœolite. 

6.  Pearly  :  like  pearl. 

7.  Silky  :  like  siik  ;  it  is  the  resuit  of  a  fibrous  stmctuie. 
B.  The  DEOREES  OF  INTBNBITT  are  : 

1.  Splendent. 

2.  Shining. 

8.  Glistening. 
4.  Olimmering, 

[When  there  is  a  total  absence  of  luster,  a  minerai  is  characterized  as  duU.] 

(b)  Oolor. — Usually  the  color  by  reflccted  light  is  given,  sometimes  also  by  transmltted 
light.     The  spécial  terras  eraployed  need  no  explaiiation. 

The  streak  is  the  color  ot  the  fine  powder  when  scratched  by  the  knife  or,  better,  rubbed 
upou  a  surface  of  unglazcd  porcelain.  The  streak  is  of  mosc  importance  in  the  case  of  minerais 
containing  the  heavy  metals.  It  is  usually  omitted  in  the  description  of  species  when  it  is 
uncolored. 

Pleoehroiam,  or  tlie  différence  in  color  shown  by  many  crystals  for  light  transmitted  in  dif- 
férent directions  through  them,  is  a  spécial  case  of  color-absorption,  but  is  more  convenientli 
treated  as  a  spécial  optical  properiy,  see  beyond,  p.  xxxvii. 

{e)  Diaphaneity,  or  degree  of  transparency. — Minerais  may  be  iraTuparent,  stUhtranêparent 
or  êâmi-iran^parent,  transluceni,  aubiranêlucent,  opaque. 
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(d)  Spécial  Optical  Proporties.— Isotropic  Crystals.— TranspnreDt  isometric  crystiils  and 
amoiphous  substances  (e.g.,  glass)  are  isotropic  with  respect  to  light.  They  bave  a  single  index 
of  refraction,  represented  by  tbe  letter  n,  and  further  defined  according  to  tbe  color,  as  n,  or  n^, 
etc. 

Crystals  of  ail  tbe  other  Systems  are  anisoirapie. 

OpHcal  AnomaUe». — Tbe  lerm  optical  anomulies  is  applied  to  tbe  optical  pbenomena  exhib- 
ited  iu  polarized  Hgbt,  particularly  by  niany  crystals  of  tbe  isometric  system,  wbicb  are  so 
far  abnormal  or  anomalous  in  tbat  tbey  do  uot  conform  to  tbe  external  crystallograpbic  form. 
Hère  belongs  tbe  double  réfraction  of  boracite,  of  most  garnet,  also  analcite,  etc.  ;  f  urtbcr»  tbe 
biaxial  cbaracter  of  mucb  béryl,  apopbyllite,  etc.  Tbis  is  a  subject  to  wbicb  mucb  atten- 
tion bas  beeu  glven  of  late  yeai*8,  particularly  since  tbe  publication  of  tbe  classical  paper  by 
Mallard  (1876).  Détails  in  regard  to  it,  witb  références  to  tbe  literature,  will  be  found  uuder  tbe 
species  named  and  many  otbers. 

In  tbis  connection  it  may  be  noted  tbat  tbe  term  paeudo-iymmetry  (also  pseudMsometi'ic, 
etc.)  is  used.  first  of  crystals  belon^ng  to  one  System  but  approximating  in  angle  cloeely  to  one 
of  bigher  symmetry  ;  tbus  biotite  is  said  to  be  pseudo-rhombobedral.  Also,  second,  to  crystals 
wbicb  gain  an  apparent  symmetry  of  bigber  grade  tban  tbat  aclually  belonging  to  tbem  \>y 
twinning  ;  thus  aragonite  is  said  to  be  pseudo-hexagonal  by  twinning. 

Uniazial  Crtbtai.8.— Tetragonal  and  hexagonal  crystals  are  uniaxial,  or  bave  oné  axis  of 
optical  symmetry  in  which  direction  a  ray  of  transmitted  l!||[ht  suffers  no  double  refraction, 
lliis  optic  axis  coïncides  witb  tbe  vertical  crystallogi-aphic  axis  in  tbe  position  of  the  crystals 
ordinarily  taken  and  hère  followed.  Further,  tbey  bave  two  indices  of  réfraction,  tbat  correspond- 
ing  to  tbe  ordinary  ray  (represented  by  eu)  wbose  vibrations  are  transverse  to  the  vertical  axis 
(±^),  and  tbat  of  tbe  extraordiuary  rav  {€)  witb  vibrations  parallel  to  tbis  axis  {\h).  Tbe 
character  of  the  crystal  is  optically  positive  (-f-)  or  négative  (— )  according  as  00  <  €,  or  o)  >  e. 
The  double  refraction  is  stronff  or  weak  according  as  to  wbetber  tbe  différence  oo  —  €  (or  e  —  09) 
is  relatively  larse  or  small.  For  example,  it  is  strone  in  calcite,  where  a>  —  e  =  0'172,  but  yerj 
weak  in  apophyllite,  where  e  —  09  =  0'0(^.  Crystals  of  tbese  Systems  may  be  diehraic,  acrora- 
ing  to  the  kind  and  degree  of  absorption  in  the  two  axial  directions  JL  h  and  |  é,  cf.  tourmaline, 
p.  553. 

Crystals  belonging  to  the  trapezohedral  (tetartohedral)  section  of  the  rhombohedral  division 
of  tbe  hexagonal  System  show  circular  polarization,  and  are  rlgbt-  or  left-handed  according  as  tbey 
rotate  the  plane  ofpolarization  of  a  ray  of  light  passing  from  the  observer  through  tbe  crystal  to 
bis  right  or  left.  The  amount  of  rotation  for  a  section  of  unit  tbickness  (e.g.,  1  mm.)  varies  with 
the  wave-lengtb  ;  cf.  quartz,  p.  186. 

BiAZiAL  CRTaTALB.~Crystal8  of  the  orthorbombic,  monoclinicand  triclinic  svstems  are  biaxM 
and  bave  three  axes  of  elasticity,  or  three  directions  at  right  angles  to  each  other,  in  which  the 
elasticity  of  the  light  ether  bas  its  minimum  r,  maximum  a,  and  mean  value  b.  Tbey  bave  also 
three  indices  of  refraction  for  a  given  wave-length,  a,  fi,  y^  for  rays wbose  vibrations  are  parallel 
to  the  axes  a,  b,  c,  respectively  ;  hère  a  <  fi  <  y. 

The  plane  of  the  ereatest  and  least  axes  of  elasticity  is  the  optic  aœial  plane  (usually  contracted 
Ax.  pl.\  slnce  it  contains  tbe  optic  axes  or  the  two  directions  of  no  double  refraction.  The  angles 
between  tbe  optic  axes  are  bisected  bv  the  axes  a  and  c.  Tbe  axis  bisectin^  tbe  acute  angle  is 
the  <McuU  biaeàrix,  Bx^  or  siraply  the  oisectrix,  tbe  other  is  the  obiu&e  Iriaeetrtx,  Bxa  The  crystal 
is  optically  positive   (-f-)  or  négative  (— )  according  g  a 

to  whether  Bx»  is  the  axis  of  Teast  elasticity  (c)  or 
greatest  elasticity  (a).  The  double  refraction  is  strong 
or  weak  according  as  to  wbetber  tbe  différence  of  the 
refnictive  indices  y  —  a\s  relatively  large  or  small;  for 
example  it  is  strong  in  epidote  with  y  --  a  =  0*055  ;  but 
weak  in  zoisite  with  y  —  a  =  0006. 

The  angle  of  the  optic  axes  is  designated  (cf.  f .  69) 
as  follows: 


2V  =  real  or  interior  angle  of  the  optic  axes  ; 
2E  =  apparent  angle  '*    "      **       "    in  air  ; 

2H  =        *•  "  "    *•      *'       "    measured 

in  oil  or  some  other  médium  of  high  refractive  power.* 
The  distinction  between  tbe  acute  and  obtuse  axial  angle 
is  designated  by  2V.,  2Vo,  etc.,  and  tbe  angles  for  tbe 
différent  colors,  usually  red,  yellow,  and  green  or  blue, 
are  written  2Va.r.  2Va.y,  2Va.ffr ,  etc. 

In  Orihorhombiô  crystals  tbe  axes  of  elasticity  coïncide  with  the  crystallographic  axes,  or 
axes  of  symmetry;  accordingly  the  axial  plane  is  parallel  to  one  of  the  pinacoids  (|  a,  \b,  ot\  c). 


convenient  to  designate  tbis  angle  by  2K  wben  measured  in  a  solution  of  mercuric 
sium  iodide  (G.  =  8- 117,  n^  =  l'7176,  Gdt.);  also  by  2G  wben  measured  in  tbe 


•Itlsoften 
iodide  in  potaesi 
glasi  of  the  Adams-Schneider  polariscope. 
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and  the  bisectrix  is  normal  to  one  of  tbese  planes  (Bz  ±  e,  etc.).  Since,  however,  thc  refractive 
indices  may  vary  for  rays  of  différent  waTe-length,  the  axial  angle  may  be  larger  for  red  tban 
for  blue  rays  or  vice  versa,  and  ibis  dispersion  is  cbaracterized  as  p  >  «  or  p  <  «. 

In  Monodinic  crystals  one  axis  of  elasticity  coïncides  witb  tbe  ortbodiagonal  axis.  S,  and  the 
others  lie  in  the  plane  of  symmetry  (parallel  to  tbe  pinacoid  b  (010,  i-ï)  )  normal  to  it.  Hence  the 
axial  plane  may  be  |  6  or  ±  6;  if  the  latter,  its  position  must  be  further  defined  according  to  the 
angle  that  it  makes  eitber  witb  the  normals  to  the  planes  a  or  e,  or  more  conveniently  with  the 
vertical  axis,  é. 

Tbree  cases  are  possible: 

1.  Axial  plane  parallel  to  the  plane  of  synimetry  (Ax.  pi.  \h)\  the  position  of  the  bisectrices 
Is  usually  indicated  by  référence  to  the  vertical  axis,  ana  the  angle  formed  is  called  +  or  — 
according  as  the  bisectrix  (BxJ  falls  in  front  of  or  behind  h  (the  niiddle  point  in  the  sphère  of 
projection,  f.  68),  that  is,  is  situated  in  the  obtuse  or  acute  axial  angle. 
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For  example,  gypsum  (f.  eO-eS)  is  optically  positive,  hence  the  axis  of  elasiicity,  c,  is  the 
aeate  bisectrix,  Bx,.  Further  (f .  62,  68),  the  position  of  Bx,  is  defined  (Des  Cloizeaux)  by  the 
angle,  Bx.  a  «  =  +  62i^    But  since  the  axial  angle  /3  or  (u:  (001  a  100)  =  80*  42',  it  is  also 

true  that  the  normal  angles  between  c  or  a 
63.  And  the  planes  c,  a  are  as  foUows: 

ce  =  +  43'  12'. 
at  =  +  37"  80'. 
and   ca  =  -  46"  48' 

With  varying  positions  of  the  axes  a  and 
C  (the  bisectrices)  the  axial  planes  for  différ- 
ent colors  may  bc  more  or  less  inclined  to 
one  another  in  the  plane  of  symmetry,  and 
this  dispernan  of  the  bùeetricêê  is  hence 
called  inclined  dùpernon. 

2  If  the  axial  plane  and  the  obtuse 
bisectrix  are  normal  to  the  plau*e  of  symme- 
try (Ax.  pi.  and  Bx,  j.  6),  then  the  position 
of  the  axial  plane  is  further  definnl  by  that 
of  the  acute  bisectrix  in  the  plane  of  sym- 
metry, which  is  ivritten  in  the  form  just 
explained  (Bx,  a  ^  =  ±  ).  The  dispersion  of 
the  bisectrices  possible  in  this  case  is  called 
horigonUiU,  in  conséquence  of  the  relative 
position  of  the  axial  planes  to  each  other. 

8.  If  the   axial  plane  and  the  acute 
bisectrix  are  normal  to  the  plane  of  sym- 
metry (Ax.  pi.  and  Bx^  ±  b)  the  position  of 
,       ,  ,  the  axial  plane  is  further  defined  by  that  of 

tiie  olituso  b:seclnx  (Bx.)  ±  with  référence  to  the  vertical  axis.    The  dispersion  of  the  bisectrices 
Jor  difl:erent  colors  which  may  be  présent  in  this  case  is  called  crosêed. 

In  the  TMelinie  dyèUm  there  is  no  necessary  relation  between  the  assumed  crystallographic 
axes  and  the  axes  of  elasticity.  Hence  also  the  dispersion  may  be,  for  example,  both  horizontal 
and  inclined.  Cf.  f.  58,  p.  xxxiii,  of  chniranthite  (see  also  p.  944),  where  8  represents  approxi- 
mately  the  position  of  Bx^  or  in  other  words  is  the  pôle  or  normal  to  the  plane  at  right  angles  to 
the  Hcnte  bl.sectrix. 
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Pleochxoisin  and  Absorption. — Biaxial  cirstals,  havÎD^  three  axes  of  elasticity,  xnay  show 
-différent  degrees  or  kinds  of  absorption  in  dînèrent  directions,  usuallj 
aasumed  as  those  of  tlie  axes  of  elasticity.  The  degree  of  absorption  is 
designated  asa  >  t  >  c.  etc.  I>\irther,  according  to  the  kind  of  sélective 
absorption,  the  crystal  may  be  dichroic  or  trichroic  (or  better.  in  geueral, 
pleochroic),  in  wiuch  cases  the  colors  correspond ing  to  the  vibrations 
parallel  to  the  axes  of  elasticity  are  usually  given  (cf.  f.  64).  It  has 
oeen  shown.  however,  that  the  axes  of  absorption  do  not  necessarily 
coïncide  with  the  axes  of  elasticity  (cf.  epidote,  p.  518). 

The  opUcal  characters  of  minerai  species  are  ffiven  very  f ully  in  the 
Mîneralogy  (vol.  1.  1862,  and  2.  part  I.  1874)  and  in  certain  prominent 
memoirsof  Des  Cloizeaux  (see  Biblioeraphy);  the  results  of  eurlier  inves- 
tigations are  also  siven  by  Orailich,  Lang,  Schrauf,  and  others;  further, 
later  by  Rosenbusch  (Mikr.  Phys.),  Lévy-Lacroix  (Min.  Roches),  etc. 
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D.  Charaotebs  eelatino  to  beat. 

Hère  belong:  the  fnsibility,  defined.  however,  under  the  pyrognostic  characters  (p.  xl)  ;  the 
thermal  conductivity,  and  the  position  of  the  thermie  axes  (also  the  effect  of  beat  in  changing  the 
crystallographic  and  optical  constants);  further,  the  spécifie  beat. 

Thèse  subjects  are  briefiy  treated  under  the  différent  species,  and  références  to  many  important 
memoirs  are  given.  Récent  déterminations  of  the  spécifie  beat  bave  been  made  by  Joly  (Proc. 
Roy.  Soc.,  41,  250,  1887),  also  by  Oberg,  Ofv.  Ak.  Stockh.,  42,  No.  8,  48. 1885. 

ES.  Characters  relating  to  Magnetism  and  Eleotrioitt. 

A  few  minerais  are  strongly  magnetic  and  sometimes  show  polarity,  e.g.,  magnetite, 
pyrrhotite,  iron-platiuum.  Many  species  are  diamagnetic,  and  the  diama^netic  constant,  also  the 
magnetic  rotatoiy  power,  bave  been  determined  in  a  few  cases,  e.g.,  calcite. 

The  electrlcal  properties  include  (i)  the  power  of  becoming  strongly  electrified  by  friction, 
e.g.,  amber,  p.  1002;  (2)  pyroelectricity,  or  the  state  of  electric  potential  (+  and  — )  developed  in 
ciystallographically  dissimilar  parts  of  a  crystal  (non-conductor)  by  change  of  température, 
also  by  pressure  (piezo-electricîty),  or  by  direct  radiation  (actino-electricity),  cf.  tourmaline, 
p.  553^  calamine,  p.  547,  quartz,  p.  186.  Also  (8)  thermo-electricitjr,  or  the  electromotive  force 
established  in  some  metalîic  minerais  wheu  tbey  form  an  electric  circuit  with  another  conductor 
and  one  point  of  junction  is  changed  in  température,  cf.  pyrite,  p.  85.  Furtber,  the  electricai 
conductivity  or  résistance  to  the  passage  of  an  electricai  current,  and  other  points. 

For  the  mo»t  part,  thèse  characters  coming  under  the  heads  of  Heat,  Electricity,  Manietism 
are  so  far  spécial  that  they  are  treated  very  briefly~if  at  ail — in  this  work  under  the  individual 
species;  références  are  given.  however,  to  many  important  papers.  Furtber,  the  student  is 
referred  to  the  works  on  Physical  Mineralogy  by  Groth,  Mallard,  Liebiscb,  already  mentioned. 
Spécial  investigations  in  pyroelectricity  bave  been  made  by  Hankel  (Abb.  Sâchs.  Ges.  Wiss., 
also,  Wied.  Ann.)  and  by  others.  A  récent  paper  on  thermo-electricity  is  given  by  B&ckstrOm, 
6fv.  Ak.  Stockh.,  46.  653,  1888;  also  one  on  the  production  of  electricai  potential  by  the  action 
of  light  by  Elster  and  Geitel  in  Wied.  Ann.,  44,  722,  1891. 


Zn.    CHBBAIOAI.  MINBRALOOT. 

Ohemlcal  Oomposition  (Oomp.)  and  General  Scheme  of  Classification.— The  classification 
adopted  in  this  work,  as  in  the  preceding  édition,  follows,  first  the  chemical  composition,  and 
second  crystallographic  and  other  physical  characters  which  indicate  more  or  less  clearly  the 
relations  of  individual  species. 

The  gênerai  outline  of  the  chief  chemical  divisions  is  ^ven  on  p.  1.  As  seen  there,  the 
éléments  are  placed  first;  then  compotmds  in  which  the  acidic  part  is  taken  by  sulphur  and  the 
allied  éléments,  sélénium,  tellurlum,  also  by  arsenic,  antimony,  bismuth;  thèse  include  in  part 
simple  Sulphides.  Selenides,  etc.,  and  after  them,  the  Sulpho-salts.  Next  come  the  Haloids.  or 
eomponnds  of  the  metals  with  chlorine,  bromine,  iodine,  fluorine;  after  thèse  follow  the  ozygen 
compounds;  first  the  Oxides  and  then  the  various  Oxygen-salts;  finally  the  Salts  of  Oigiudo 
Acids  and  Hydrocarbon  compounds. 

Amone  the  Oxygen-salts,  the  Carbonates  are  placed  first  (thus  devip,ting  from  the  order  in 
the  last  edUion),  and  after  them  the  Silicates  and  Titanates,  which  lastare  closely  connected  with 
the  Niob&tes  and  Tantalates.  Then  follow  the  Phosphates,  Arsenates,  etc.  After  them  are 
placed  the  Borates,  and  next  the  Uranates  (the  latter  might  properly  be  placed  after  the 
Tungstates);  then  come  the  large  class  of  Sulphates  with  the  allied  Chromâtes  and  TellurateSp 
and  finally  the  less  closely  relatea  Tungstates  nnd  Molybdates. 

In  order  to  understand  the  relations  of  tbese  chief  classes,  as  still  more  their  further  sub- 
divisioii,  down  finally  to  the  many  ifomorphaus  groups — groupa  of  qiecies  having  analogoua 
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composition  and  closely  simiiar  furm— the  fundamental  relations  and  grouping  of  the  éléments 
must  be  understood»  especially  as  developed  of  récent  years  and  shown  in  the  so-called 
Periodic  Law. 

Altbougb  the  subject  can  be  only  brfeây  touched  upon,  it  will  be  usefiil  to  give  bere  the 

gênerai  distribution  of  Ihe  éléments  iuto  Groups  and  Séries,  as  presented  in  tbe  Principles  of 
ihemistry  (Engl.  Ed.,  1891)  of  D.  Mendeléeff,  to  whom  is  due  more  than  any  one  else  the 
developnient  of  the  Periodic  Law.  A  few  remarks  are  added  ou  the  grouping  of  the  éléments 
as  illustrated  by  minerai  compounds;  artiflcial  compounds  sbow  thèse  relations  still  more  fully 
and  cletirly.  For  the  thorough  explanation  of  tbis  subject,  more  particularly  as  .regards  the 
peHodic  or  progressive  relation  between  the  atomic  weiçhts  and  varions  propeities  of  the 
element.%  the  reader  is  referred  to  the  work  above  mentioned  or  toone  of  the  many  other  excellent 
modem  tezt-books  of  chemistry. 
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The  relations  of  some  of  the  éléments  of  the  first  groiip  are  exhibited  by  the  isomorphism  of 
NaCl,  KCl,  AgCl  (p.  152);  or  again  of  LiMnPO*  and  NaMiiPO^.  etc.  (p.  756).  In  ihe  second 
ffroup,  référence  may  be  made  to  the  isomorphism  of  the  carbonates  (p.  261)  and  sulpbatea 
m.  894)  of  calcium,  bariuin  and  strontium;  while  amoug  the  sulphides,  ZiiS.  CdS,  and  UcS  are 
doubly  related  (pp.  59,  66).  In  the  third  group,  we  find  boron  nnd  aluminium  often  repTacing 
one  anolheramong  silicates.  In  the  foiirth  group,  the  relations  of  silicon  and  titanium  nre  shown 
in  the  many  tilano-silicates,  while  the  compounds  TiO,,  SiiO,,  PbOg  (and  MnOa),  also  ZrSi04 
and  ThSiO*.  bave  closely  simiiar  form  (pp.  283.  284).  In  the  tifih  group,  many  compounds  of 
arsenic,  antimony,  and  bismuth  are  isomorphous  among  metallic  compoiii)d.s  while  the  relations 
of  phosphorus,  vanadium,  arsenic,  also  antimony,  are  shown  nmonp  the  phosphates,  vanadates. 
arsenates,  and  antimonates;  again  note  the  mutual  relations  of  the  uiobatesand  tantalates  (p.  725), 

lu  the  sîxth  group,  the  strongly  acidic  éléments,  sulphur,  sélénium,  tellurium,  are  ail  closely 
related,  as  seen  in  many  sulphides,  seleuides.  tellurides;  further,  the  relations  of  sulphur  and 
chromium,  and  similarly  bothof  thèse  to  molybdeuum  and  tungsten,  are  shown  among  many 
artiâcial  sulphat&s,  chromâtes,  also  inolybdates  and  tungstates. 

In  the  seventh  ^roup  the  relations  of  ihe  halogens  are  too  well  undei^slood  to  need  spécial 
remark.  In  the eighth  group,  we  hâve  Fc,  Co,  Ni  alloyed  in  meteorir  iron,  and  their  phosphatea 
and  sulphates  (pp.  928,  929)  are  in  several  cnses  closely  isomorphous;  further  the  relation 
of  the  iron  séries  to  that  of  the  platinum  séries  is  exhibited  in  the  isomorphism  of  FeSs.  FeAsS, 
FeAsa.  NiAsa,  etc.,  with  PtAsa  and  probably  RuSa  (p.  98). 

Formulas. — The  fact  that  the  formula  of  a  ppfcies  is  always  gîven  in  two  places,  first 
in  the  tabu\ar  classification  of  each  group,  and.  s^rond.  nmler  the  description  of  the  speciesiiself, 
affords  an  opportunity  to  vary  the  form  in  which  il  is  stated.     Thus  malachite  (pp.  298,  294),  a 
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badc  cupric  carbonate,  bas  strictly  tbe  formula  Cua(OII)sCOs,  whicb  iDdicates  tbat  tbe  afflnitiea 
of  one  atom  of  copper  are  satîsfied  by  tbe  double  bydroxyl  group  2(0 H),  aud  tbe  other  by  tbe 
group  CO»  It  is,  bowever,  ofteu  convenient  to  tbiuk  of  tbis  as  if  it  were  made  up  of  cupric 
carbonate  and  cupric  bydrate  aud  acconiiugly  tbe  formula  (p.  205)  is  also  wrilteu  CuCOs.Cu(OU)t. 
To  tbe  latter  is  added  tiie  formula  afler  ibe  old  dualistic  System,  2CuO.COa.H9O,  aud  in  gênerai 
tbe  compositiop  of  mosi  species  is  giveu  in  tbis  form.  ït  is  intcresting  to  note  tbat  tbe  last 
metbod.  generally  discarded  wbeu  ibe  atomic  tbeory  was  adopted.  bas  corne  back  again,  siuce 
iu  the  case  of  complex  compouuds  il  présents  tbe  composition  most  clearly  before  tbe  miud.  It 
is  to  be  uoted,  bowever,  tbat  tbe  period  used  iu  botb  tbe  above  cases  (some  autbors  employ  a 
comma)  is  merely  a  conveutioual  sign  nnd  does  not  indicate  tbat  tbe  différent  molecular  groups 
separated  by  it  are  regarded  as  présent  in  tbe  substance  in  tbat  form.  Wben  it  is  iuteudcd  to 
express  this.  a  plus  sign  (-}-)  is  employ ed,  as  NaCOs  -\-  lOHaO,  or  sodium  carbooate  wiib  ten 
molécules  of  water  of  crystallization. 

The  formulas  given  are  in  genenil  the  simple  cmpirical  formulas,  written,  where  possible  in 
brief  form,  so  as  to  suff^gest  tbe  actuul  uature  of  tbe  compound.  Tbus  (Ci^)Ca4(P04)8  meuus  a 
lalt  of  orthophospbonc  add  8(HsP04)  in  whicb  tbe  9  bydrogen  atoms  are  replaced  by  tbe  i 
calcium  atoms  with  also  the  univalent  group  CaF. 

Tbat  the  formula  of  a  minerai  does  not  uecessarily  express  the  structure  of  the  molécule  is 
too  obvious  to  need  explanation;  not  only  is  the  atomic  grouping  often  uncertain,  but,  as  bas 
been  repeatedly  remarked,  the  composition  of  the  actual  molécule,  for  example,  of  corundum  is 
doubtiess  expressed  by  nAUOt,  where  the  factor  n  is  as  yet  undetermined.  Tbe  ârst  office  of  a 
mineralogical  formula,  however„  is  to  présent  to  tbe  mind  as  clearly  as  possible  the  composition 
of  tbe  spedes,  and  if  with  that  an  indication  can  be  given  of  tbe  molecular  structure,  tbat  is  a 
decided  gain,  but  complex  structural  or  rational  formulas  are  in  a  work  like  tbe  présent  entirely 
out  of  place. 

But  not  only  is  tbe  actual  molecular  structure  of  minerai  species  in  most  cases  doubtf  ul,  but 
even  the  simple  empirical  composition  of  many  species,  often  common  ones,  is  still  unsettled. 
This  is  particularly  true  amoug  tbe  more  complex  silicates.  Analysis  bas  sbown  in  many  such 
cases  that  no  single  formula  can  express  the  composition,  but  that  a  vai^ing  basic  or  acidlc 
character  may  belong  to\be  same  species.  In  such  cases  recourse  is  often  had  to  the  tbeory  of 
isomorphous  mixtures  which  bas  thrown  so  much  light  upon  the  Feldspar  Group  (p.  814  et  seg.), 
but  the  extrême  or  end  compounds  assumed  are  ouen  bypotbetical,  and  the  correctness  of  the 
views  whicb  bave  been  proposed  needs  confirmation.  Clarke  bas  sbown  that  tbe  variation  in 
composition  within  tbe  limits  of  a  single  species  may  be  often  explained  in  such  cases  by 
regarding  the  différent  forms  as  derivatives  of  a  normal  sait  in  which  various  atoms  or 
molecular  groups  may  enter.  Tbe  tbeory  tbus  advanced,  supported  by  tbe  expérimental  data 
which  the  same  autbor  is  accumulating,  promises  to  bring  useful  results. 

Tbe  oxygen  ratio,  in  tbe  cnse  of  tbe  silicates,  is  the  ratio  of  tbe  oxygen  atoms  belongine  to 
tbe  différent  groups  of  basic  metals  aud  to  the  acidic  silicon,  as  seen  clearly  if  tbe  formula  ia 
written  in  the  dualistic  form.  Tbus  for  garuet,  whoee  formula  is  CaïAUSiaOït  or  SCaO.AltOa. 
8SiO,,  the  oxygeu  ratio  for  Ca  :  Al«  :  Si  is  8 :  8  :  6  =  1 : 1 :  2;  tbat  is,  for  bases  to  silicon  1 :  1. 
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This  ratio  is  the  same  as  tbe  quantivalent  ratio,  which  for  garnet,  Ht[Us]SiiOia,  is  : 


8xII:VI:8XlV  =  6:6:12  =  l:l:2. 

Altbough  not  strictly  in  accord  witb  modem  cbemical  principles,  tbe  oxygen  ratio  ia 
often  a  usenil  way  of  expressing  tbe  gênerai  nature  of  a  complex  compouud. 

The  following  atomic  weigbts  bave  been  accepted,  and  from  them  tbe  tbeoretical  composition 
of  each  species  bas  been  calciuated  : 


Aluminium 

Antimony  (Stibium) 

Arsenic 

Barium 

Béryllium 

Bismuth 

Boron 

Bromine 

Cadmium 

Cssium 

Calcium 

Carbon 

Cerium 

Chlortne 

Chromium 

Cobalt 

Columbium,  see  Niobium 

Copper  (Cuprum) 


Symbol. 

At.  Weight 

Al 

27 

8b 

120 

As 

74-9 

Ba 

137 

Be(orGl)    91 

Bi 

207-5 

B 

10-9 

Br 

79-8 

Cd 

111-7 

Cs 

58-7 

Ca 

89  9 

C 

12 

Ce 

141 

Cl 

854 

Cr 

52-5 

Co 

68-7 

Cn 


68-2 


Symbol 

A  t.  Weight 

Didymium 
Erbium 

Dî 

142 

Er 

166 

Fluorine 

F 

191 

Gallium 

Ga 

69  & 

Germanium 

Ge 

78-8 

Gliicinum.  see  BerylHum 

Gold  (Aurum) 

Au 

196-7 

Ilydrogen 

H 

1 

Indium 

In 

118-4 

lodine 

I 

126C^ 

Iridium 

Ir 

1925 

Iron  (Ferrum) 

Fe 

559 

T^nibanum 

T.a 

188 

Le«d  iPlumbum) 

Pb 

206-4 

Litbium 

Li 

7 

MagneMum 

Mg 

24 

Mnn.cnnese 

Mn 

54 -a 

Mercury  (Hydrcvrgyrum) 

Hg 

199-a 

xl 
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Symbol. 

At.  VVelght. 

Symbol. 

At.  VVeight 

Mo 

96 

Sodium  {N^atrium) 

Na 

28 

Ni 

58-6 

Strontium 

Sr 

87-8 

Nb 

93-7 

Sulphur 

S 

82 

N 

14 

Tantalum 

Ta 

182 

Os 

191 

Tellurium 

Te 

125 

0 

16 

Tballium 

Tl 

203-7 

Pd 

106-2 

Thorium 

Th 

232 

P 

81 

Tin  {Stannutn) 

Sn 

117-4 

Pt 

194-3 

Titanium 

Ti 

48 

E 

89 

Tungsten  {Wàyramum) 

W 

183-6 

Rh 

1041 

Uranium 

U 

240 

Kb 

85-2 

Vanadium 

V 

511 

Ru 

108-6 

Ytlerbium 

Yt 

172-6 

Se 

44 

Yitrium 

Y 

89 

Se 

78-9 

Zinc 

Zn 

651 

Si 

28 

Zirconium 

Zr 

90-4 

Ag 

107-7 

Holvbdenum 

Nickel 

Niobium 

Nitrogen 

Osmium 

Oxygen 

Palladium 

Pbosphorus 

Piatinum 

Potassium  {KMum) 

Rhodium 

Rubidium 

Ruthénium 

Scandium 

Sélénium 

Silicon 

Silver  (ArgeîUum) 

For  a  minute  discussion  of  the  many  analyses  and  other  points  involved  in  Chemical  Min- 
eralogy,  référence  is  made  to  the  Mineraichemie  of  Ranimelsberg,  also  to  tlje  works  of  Doelter 
and  Roth,  whose  titles  are  given  in  the  Bibliogniphy  followinç.  On  the  views  of  Tschermak  in 
case  of  complex  species  and  groups  of  species.  see  the  Feldspars  (p.  325),  Scapolites  (p.  466), 
Micas  (p.  612),  Chlorites  (p.  6&);  for  références  to  the  work  of  Clarke  and  bis  memoirs,  see 
pp.  811,  612,  648  et  seg.  Hunt's  récent  volumes,  noted  in  the  Bibliography,  contain  bis  views  on 
the  subject  of  minerai  classification,  especially  as  based  upon  what  he  calls  the  coefficient  of 
condensation. 

PyrognosticB  (P3rr.).— The  Blowpipe  Characters,  or  pyrognostics,  include,  first,  the  fusibility, 
in  wbicb  the  followinff  scale  (von  Kobell,  cf.  p.  1034)  is  employed: 

1.  Stibuite.'  2,  rfatrolite.  3,  Almandite  gamet.  4,  Green  netinolite.  5,  Orthoclase. 
6,  Bronzite. 

Fuither,  they  iuclude  the  behavior  of  the  minerai  as  to  flame  coloration,  on  charcoal,  in  the 
open  aud  closed  tubes  (tube  closed  at  one  end),  etc.  Hère  B.B.  means  before  the  blowpipe; 
O.F.  is  the  oxidizing  flame  or  that  which  tends  to  give  oxygen  to  the  minerai  being  heated; 
R.F.  is  the  reducing  tlame  which  tends  to  rob  it  of  oxygen.  It  is  to  be  noted  that  the  use  of  the 
blowpipe  is  for  the  most  part  au  easy  method  of  qualitative  chemical  analysis. 

With  the  proper  blowpipe  characters  are  given  also  the  degree  of  solubility,  behavior  with 
acids,  etc.  On  blowpipe  analysis,  see  further  Brush,  Determ.  Min.  (1875),  also  the  excellent 
Works  by  Plattner,  Coruwall,  and  others  (Bibliography). 

Altération  (Alt.). — Under  this  hcad  is  given  brief  mention  of  the  changes  to  which  the 
prominent  species  are  liablè,  and  frequently  analyses  of  the  products  of  altération.  With  this  is 
often  added  a  Atntement  as  to  the  species  from  whose  altération  it  may  resuit  aud  after  which  il 
may  accord iugly  occur  as  a  pseudomorph. 

For  fiiller  information  on  this  hcad  the  works  of  Blum  and  Roth  should  be  consulted. 

Artificial  Oompounds  (Art.).— This  head  states  some  of  the  results  us  vo  the  formation  o( 
chemictU  compounds  occurring  as  minerais  either  in  the  laboratory  or  by  the  furuace.  Thvf 
subject  wliich  bas  beeu  largely  developed  of  récent  years,  especially  by  the  French  chemists,  îi 
fuUy  disciissed  in  the  works  of  Fouqué-Lévy,  Bourgeois,  and  Meunier;  also  earlier,  Fuchs 
and  others  (see  Bibliography). 


IV.    NOMENOLATURS.* 

1.  The  termination  Ueê  or  Uis  (the  original  of  ite)  was  used,  according  to  System,  among  the 
Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it  bein^  one  of  the  regular 
Greek  suffixes.  It  was  added  (as  ite  in  thèse  récent  times)  to  the  word  siguifying  a  quality^  con- 
stituent, use,  or  locality  of  the  stoue. 

Some  of  the  examples  are  :  Hœmatites.  from  the  red  color  of  the  powder:  Chloritis,  from  the 
green  color;  Steaiites,  from  the  greasy  feel;  Dendritis,  from  a  resemblauce  to  a  tree  or  bmnch; 
Alabasiritis,  for  the  stoue  out  of  which  a  vase  called  an  alabastron  was  made;  Basaiiites,  from 
the  word  for  touchstoue;  Siderites,  from  the  word  for  iron;  ArgyritiSy  from  the  Greek  for  silver; 
Syenitis,  from  the  locality,  Syene  in  Egypt;  Memphitis.  fora  marble  from  Memphis  in  Ëgypt. 

2.  The  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 
Werner  appears  to  bave  been  the  first  to  introduce  personal  names  into  mineralogy.     The 

*  Reproduced  almost  entire,  and  wiihout  inuch  change,  from  the  5th  Edition;  the  principles 
stated  are  followed  (but  not  quite  rigidly)  iu  this  édition.  The  fact  that  Prehnite  probably 
antedatcd  Torbernite  (cf.  5th  Ed.,  p.  xxix)  lias  been  pointed  out  to  the  author  of  the  présent 
«dltlon  by  Prof.  A.  H.  Chester  of  Rutgers  Collège  (Feb.  1892). 
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«arliest  example  was  probably  PfehniU  (before  called  chrysolite),  naroed  af ter  Col.  Prehn  ;  tbla 
name,  accordiug  to  Wemer's  stutement  (Bergm.  J..  1.  107.  1890),  was  givcn  in  1788.  Abolit  the 
same  Urne  he  uamed  TarbemUe,  after  Torberii  Bergmann,  and  Wiiherite  after  Dr.  Withering 
<ibid.,  1,  108.  1790).  Tbe  exact  date  of  tbe  former  uaine  does  not  appear;  tbe  lirst  mention 
found  is  tbat  by  Earsten  in  1798  (by  him  written  Tarberite),  who  stales  tbat  Werner  substiluted 
ChaleoUte  for  it;  accepting  tbis  it  must  be  at  least  earlier  tbau  1788  (cf.  ibi(i.,  2,  508,  1788).  In 
1789.  Sage  protested  (J.  Pbys.,  34,  p.  446)  against  tbe  name  Prehnitu  and  tbe  use  of  pei*sonal 
names  lu  gênerai  as  trivial.  In  1790,  £stuer.  a  mlneralogist  of  Vienua.  issued  a  pamnblet  against 
tbe  Werner  scbool,  witb  tbe  title  "  Freymûtbige  Gedanken  Uber  Herru  Inspector  Werner 's  Ver- 
bcsserungen  in  der  Minéralogie,"  etc.  (64  pp.  16mo,  1790),  in  wbich  be  makes  liçbt  of  Werner's 
labors  in  tbe  science,  and  under  tbe  bead  of  Prehnite  ridiculed  tbis  inetbod  of  crenting  a  paternity, 
and  providing  tbe  cbildless  witb  cbildren  to  band  dowu  tbeir  names  to  pogterily  (p.  25).  Siicb 
names  were,  ûowever,  too  easily  made,  too  pleasant,  as  a  genenU  tbing.  to  give  aiuf  receive,  and 
witbal  too  free  from  real  objection,  to  be  tbus  stopped  off,  and  tbey  bave  smce  become  numer- 
ous,  even  Vienna  contributing  ber  full  sbare  toward  tbeir  multiplication. 

As  a  part  of  tbe  bistoiy  of  mineralogical  nomenclature,  it  may  be  bere  added  tbat  Werner, 
when  it  was  proved  tbat  bis  chaleoliie  was  an  ore  of  urunium  witb  but  little  copper,  iustead  of  a 
true  ore  of  copper,  dropped  tbe  name  entirely,  and  cnlled  tbe  minerai  siniply  Uranglimmer 
(Uranium  mica);  and  Karsten,  in  bis  reply  to  Abbé  £stner  (Berlin,  1798,  80  pp.  12mo),  makes 
eut  of  the  uecessary  rejection  of  cbalcolite  an  argument  against  cbemical  names,  and  in  favor  of 
names  after  persons,  as  tbe  latter  could  never  tum  out  erroneous  in  signification. 

Werner,  in  an  article  written  in  défense  of  bis  introduction  of  tbis  class  of  names  (Bergm.  J., 
1,  108k  1790),  mentions  tbe  case  of  Obsidian  (more  properly  Obnan)  as  a  précèdent  from  Pliny, 
Obsian  being,  as  Plinv  states,  the  reputed  discoverer  of  the  substance  in  Etbiopia.  But  tbis  is 
not  strictly  an  example.  For  Pliny  uses  Obsian  not  as  a  substantive.  but  as  an  adjeclive;  tbe 
minerai  was  not  Obsian,  but  Obsian  glass  or  Obsian  stone;  viirum  obsianum,  lapis  obsianus,  and 
obsiana  [vitrai,  occurring  in  tbe  course  of  the  paragraph.  Tbe  addition  of  the  termination  iie  to 
Obsian  would,  according  to  mineralojB;ical  method,  make  a  name  équivalent  to  Pliny's  lapis 
iflmantts.  Names  of  persons  ending  m  an  (as  Octavian,  TertuUian)  were  common  among  the 
Romans;  and  tbis  is  so  far  reason  for  avoiding  tbe  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

8.  The  ancient  origin  of  tbis  termination  ite,  its  adoption  for  most  of  the  names  in  modem 
mineralogy,  its  distinct! ve  character  and  convenient  application,  make  it  evidently  tbe  true  basis 
for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  teimination  in  addition  is  to  be  used,  it  sbould  be  so  only  uTuler  System;  tbat 
is.  it  sbould  be  made  characteristic  of  a  particular  natural  group  of  species,  and  be  invariably 
emploved  for  the  names  in  tbat  group;  and  its  use  sbould  not  be  a  matter  of  choice  or  fancy 
witb  describers  of  species. 

As  a  matter  of  fact,  several  other  termination  s  are  In  use,  but  whoUy  without  référence  to 
any  such  System.  Tbe  most  common  of  them  is  ine;  but  it  bas  not  been  emploved  for  any 
particular  division  of  minerais,  and  it  could  not  now  be  so  restricted  ;  it  belongs  by  adoption 
and  long  usage  to  chemistry,  and  sbould  be  left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  sbould  be  made  in 
«zisting  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  QuarU,  Oamsi,  Gypsum,  Bealgar,  Orpiment,  with  the  names  of  tbe  metals  and 
gems,  wbich  are  part  of  gênerai  literature,  must  remain  unaltered.  Jliiea  and  Feldspar,  equally 
old  witb  Quartz,  bave  become  tbe  names  of  groups  of  minerais,  and  are  no  longer  npplied  to 
particular  species.  Ftuor  was  written  fluorite  last  century  by  Napione.  Blende,  although  one 
of  tbe  number  that  migbt  be  allowed  to  stand  among  tbe  exceptions,  bas  already  given  place 
with  soroe  mineralogists  to  Sphalerite,  a  name  proposed  by  Haidinger  (because  blende  was 
applied  also  to  otber  species)  in  1845,  and  signifying  déception,  like  Blende.  Galeua  was  written 
UaUnite  by  von  Kobell  some  years  since.  Orthoclase,  Loxoclase,  Oligoclase  migbt  be  rigbtly 
lengtheneff  to  Orthoekuite,  etc.  But  tbe  termination  cUue  (from  tbe  Greek  for  fracture)  is  peculiar 
to  names  of  minerais,  and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  tbe 
Feldspnr  group.     Many  otber  examples  will  be  found  by  tbe  reader  in  the  pages  of  tbis  volume. 

In  tbe  course  of  the  last  century,  wben  tbe  science  of  minerais  was  taking  sbai^e,  and 
proçress  in  cbemistry  was  belping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under 
the  influence  of  Linnaeus,  the  double  names  of  Botanv  and  Zoology;  and  on  the  otber,  under  tbe 
influence  of  Cronstedt  and  Bergmann,  names  expressive  of  cbemical  composition,  as  far  as  it  was 
ascertained;  and  the  two  methods  bave  tbeir  advocates  even  now.  But,  at  tbe  same  time,  tbe 
necessity  of  single  names  was  recognized  by  most  of  the  early  mineralogists;  and  in  the  spirit 
of  the  ^tem  wbich  had  made  its  appearance  among  tbe  Greeks  and  Romans  out  of  tbe  geniua 
of  the  dreek  language,  they  almost  unifonnly  adopted  for  tbe  new  names  tbe  termination  ite. 

Thus  we  bave  from  Werner  the  names  'Ix)rberlte,  Cbalcolite,  Graphite,  Prehnite,  Witberite, 
Boracite,  Au^pte.  Pistacite,  Pinite,  Aragonite,  Apatite.  Leucite,  Cyanite  (Eyanite);  and  from 
other  sources  In  Ûie  same  century,  Zeolite,  Actinolite,  Tremolite,  Coccolite,  Arendalite,  Baikalite, 
Melanite.  Staurolite,  LepidoUte,  Cryolite,  Chiastolite.  Collyrite.  Agalmatolite,  Sommité,  Moroxite, 
Pharmacolite,  Strontianite,  Delpbinite,  Titanite,  Ceylanlte,  Gadolinite,  Rubellite,  Salite.  Wcr- 
nerite,  ScapoUte,  Mellite,  etc. 
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The  tenninadop  ine  was  alao  adopted  for  a  few  names,  as  TourmaliDe,  OliTine.  Mascaguine,. 
6erpeutiiie;  aud  an  in  Vesuviao;  but  the  great  buik  of  the  uaïues  were  systematically  lenni- 
oalêd  inUe, 

With  the  opening  of  tbe  présent  century  (in  1801).  HaQy  came  forward  with  his  great  work 
on  Crystallograpky,  and  in  il  lie  brutigbt  out  a  variety  of  uew  uames  thaï  defy  ail  System,  having 
nothing  of  tbe  nystem  of  tbe  earlier  science,  and  no  substitute  of  his  owu.  Forgeiting  that  the 
unity  of  law  wbicb  he  bad  found  in  nature  should  be  a  feature  of  scientific  binguage,  be  gave  to 
his  naines  the  fullowing  terminât  ions  : 

ane,  in  CymoDliane;  ase,  in  £uclase,  Idocrase,  Anatase,  Dioptase;  a»U,  in  Pleonaste;  age^  in 
Diallage;  ene,  in  Distbeoe,  Sphene;  getie,  in  Amphigeue;  ide,  in  Staurotide;  inu,  in  Analcime; 
oie,  in  Amphibole;  otne,  iu  Aplome.  Harmolume;  oêe,  in  Ortbose;  oU,  in  Actiuote,  £pidote;  yre, 
in  Dipyre;  ype,  in  Mesotype.  And  tbe  tnie  mineralogical  termination  Us  he  admiited  only  in 
the  few  following  :  Axinite,  Meionite,  Pycuite,  Stilbite,  Grammatite. 

UaQy  bad  comnianded  so  great  aud  so  gênerai  admimtion  by  his  brilliant  discoveries  in 
crystallograpby,  and  by  the  beneâts  wliich  be  bad  tbus  conferred  on  mineralogical  scieuce,  that 
his  n&mes  wiih  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  ihe 
limits  of  France,  althougb  a  number  of  them  were  substitutes  for  those  of  otber  autbors.  Some 
of  Wemer's  uames  were  among  the  rejected;  and  a  break  was  tbus  occasioned  between  German 
and  French  mineralogy.  which  will  not  be  wholly  removed  until  the  nile  of  prioiity,  properly 
restricted,  shall  be  allowed  to  bave  sway. 

Tbe  êuhttUuUê  among  Hatly's  names  in  the  Ist  Edition  of  his  Crystallography  (1801)  are  the 
following  ; 

Amphibole,  for  BomhUndê  of  last  century  and  earlier. 

Ortbose,  for  Feldêptir, 

Pyroxene,  for  Augite  of  Wemer,  and  Voleaniie  of  Delamétherie.  [Delamétherie  was  a  con- 
temporary  of  HaQy  at  Paris,  the  author  in  1792  of  an  édition  of  Mongez's  Manuel  du  Minèra-^ 
logiste  (nfter  Bergmann's  Ôciagraphia);  in  1797,  of  an  ambitions  spéculative  work  entitled  Théorie  de 
la  Terre,  Ibe  lirst  two  volumes  of  wbicb  consisted  of  a  Treatise  on  Mineralogy;  iu  1811,  1812,  of 
Leçons  de  Minéralogie,  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de 
Phgeique,  He  gave  offense  to  Hatly  by  some  of  his  early  publications.  HaQy's  minerai 
Euclase  is  described  in  full  by  Delamétherie  in  the  Journal  de  Physique  for  1792  (some  years  in 
advance  of  Hatly's  de8crii)tion  of  it),  without  crediting  the  name  or  anything  else  to  Hafly;  but. 
4ve  years  later,  in  bis  Théorie  de  la  Terre,  he  inserts  the  species  with  full  crâit  to  Hafly.] 

Cvmophane,  for  Chrysoberyl  of  Wemer. 
.    laocrase,  for  Vesuman  of  Wemer. 

Pleonaste,  for  CeylanUe  of  Delamétherie. 

Disthene,  for  OyaniU  of  Wemer. 

Anatase,  for  Oetahedrite  of  de  Baussure,  and  Oisanite  of  Delamétherie. 

Sphene.  for  Titanite  of  Klaprotb. 

Nepheline,  for  Sommité  of  Delamétherie. 

Triphane,  for  Spodumene  of  d'Andrada. 

Ampbigene,  for  Leueite  of  Werner. 

Actinote.  for  AciinoliU  of  Kirwan,  and  ZHlerihite  of  Delamétherie. 

Epidote,  for  Thalliie  of  Delamétherie,  Delphinite  of  de  Saussure,  and  ArendaUte  ofjEarsten. 

Axinite.  for  Yanolite  of  Delamétberie. 

Hariuotome,  for  Andretdite  of  Delamétherie. 

Qrammatite.  for  TremoliU  of  Pini. 

Staurotide.  ft)r  Staurolite  of  Delamétberie,  and  QrenaUte  of  de  Saussure. 

And,  ItitcT.  Paranthine,  for  Scapolite  of  d'Andrada,  and  Hapidolite  of  Abildgaard. 

Part  of  the  chuiiges  were  made  with  good  reason;  but  otbers  were  wholly  unnecesai^. 
Hatly  WU8  opposed  to  uames  from  localities,  and  beucc  several  of  the  displacements.  He 
objectée!  also  lo  naines  based  on  variable  characters,  aud  characters  uot  contined  to  tbe  species. 
Moreover.  as  his  pupil.  Lucas,  observes  (iu  giviug  reasons  for  rejecting  tbe  naine  Scapolite  aud 
sub8tituting  Pirauikine),  "  le  vice  du  mot  lite,  qui  s'applique  à  toutes  les  pierres,  ne  iX)uvoient 
plus  convenir  îl  cetie  substance  du  moment  od  elle  seroit  reconnue  pour  un  e8|)èce."  Haûy's 
own  names  are  reinarkulde,  in  genernl,  for  tbeir  iuiieuniteness  of  siguiticatiou,  wbicb  makes 
tbciu  etyiuolo.i^ic4ilIy  nozirly  as  >(ood  -for  one  minerai  as  anolbcr,  and  very  bad  for  alinost  uone; 
as.  for  êxaiuijie.  DiaUige^  which  is  from  the  Greek  for  différence;  Analcime,  i'iom  weakness  in 
Gre-'k;  OrihoHtt,  iv<nn  straight  \\\  Greek;  Epidote,  îvom  incren^e  in  Grcek;  Anatase,  from  érection 
iu  Gre^'k.inicrprcied  hy  hiui  as  equivali-nt  to  lenglh;  Idocrase,  from  to  ttee  a  mixture  iu  Greek,  etc. 
His  name  Pyroxene,  whicli  be  detiues  Mte  ou  itrunger  dans  le  domaine  du  feu,  is  au  unfortunate 
exception,  as  ofteu  reuiarked.  the  minerai  beiug  tbe  most  common  aud  uni  versai  constituent  of 
igneous  rocks. 

Beudant  succeeded  Haûy,  and  bad  tbe  snme  waut  of  System  in  bis  ideasof  nomenclature.  Find- 
ing  occasion  to  uame  varions  minerai  species  which  till  then  had  only  cbemical  names,  he  adopted 
Hady's  metbod  of  miscellaneous  terminations,  but  indulged  in  it  witb  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  tu  his  work  we  find  the  termination  ese, 
in  Aphérèse,  Aphanese,  Neoctese,  Acerdese,  Mimetese;  ise,  iuLeberkise,  Sperkise,  Harkise(only 
(jterman  words  Gallicized).  Melaconise,  Zlnconisc,  Crocoise,  Stibiconise,  Uraconise;  ose,  in  Argy- 
rose,  Argyrythrose,  Psaturose,  Aphtbalose,  Rhodalose,  Sidérose,  Elasmose,  £zantbalose,  Cyanose» 
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Heliiiose,  DiBomose;  om,  in  Neopiase,  Discrase;  ime,  in  Ypolcime;  eU^  va  Exitele;  while  namea 
>«nding  in  ine  are  greatly  multiplied. 

lu  Geruianj,  ihe  tendency  lias  always  been  to  uniformity  tbroufb  tbe  adoption  of  tbe  tenni* 
nation  iu.  Hreithaupt  bas  been  somewbat  lawless,  giving  tbe  science  bis  rliuiau.  Aluni ian, 
Sardinian,  Asbolan,  etc.  ;  bis  Castor  aud  PoUuz;  Glaucodot»  Uomicblin,  Orthoclase,  Xantbocon, 
€tc.  ;  still,  far  tbe  larger  part  of  his  numerous  names  are  rigbtly  tenninated.  Haidiuger's  mauy 
names  are  always  rigbt  and  good. 

6.  In  forming  names  from  tbe  Qreek  or  Latin  the  termination  iie  is  added  to  tbe  genitiye 
fonn  after  droppiug  tlie  vowel  or  vowels  of  tbe  last  syllable,  and  any  following  letters.  Thus, 
ueAas  makes  fiéXuvoî  {melanos)  in  the  genitive,  and  gives  tbe  name  melanite.  Tbe  Greek 
ianguuge  is  the  most  approved  source  of  names. 

7.  In  compoundiug  Greek  words  the  same  elision  of  tbe  Greek  genltlve  is  made  for  the  ârst 
Word  in  the  compound.  provided  the  secoud  word  begius  witb  a  vowel;  if  not,  the  letter  o  is 
inaerted.  Thus,  from  nùp,  genitive  nvpdç  (puros),  and  ofjBô^  {orthae),  cornes  pyrortbite;  and 
from  the  same  and  ^évoi  (xenoa)  cornes  pyroxene. 

8.  The  llberty  is  sometimes  taken  in  tbe  case  of  long  compounds  to  drop  a  syllable,  and 
when  done  witb  judgmeDt  it  is  not  oblectionable;  thus  melaeaniie  bas  been  accepted  in  place  of 
melanoconite.  But  magnoferrUe  (as  if  from  the  Latin  magnvs,  great,  and  ferrum,  tron),  for  a 
compound  of  magnesià  and  iroD,  ur  calcimangite  for  one  containiug  lime  and  manganèse,  are  bad. 

9.  In  tbe  transfer  of  Greek  words  into  Latin  or  Englisb,  tbe  k  (k)  becomes  c,  and  the  v  {u) 
becomesy. 

10.  In  tbe  formation  of  tbe  names  of  minerais,  tbe  addition  of  the  termination  ite  to  proper 
names  in  moderu  languages  (names  of  places,  persons,  etc.),  or  names  of  characteristic  cbemical 
-constituents.  is  allowable;  but  making  tbis  or  any  other  syllableasufflz  to  commun  words  in  soch 
languages  is  barbarous. 

11.  Names  made  balf  of  Greek  and  balf  of  Latin  are  objectionable;  but  names  that  are  balf 
x>f  Greek  or  Latin  aud  half  of  a  modem  lauguage  are  intolérable. 

12.  LatD  of  Priority.— The  law  of  priority  bas  the  same  claim  to  récognition  in  mineralogy 
as  in  the  otber  natural  sciences.  Its  purpose  is  primarily  to  secure  tbe  stability,  purity,  and 
perfection  of  science,  and  not  to  insure  crédit  to  autbors. 

18.  Limitatians  of  the  Law  qf  Priority.^The  following  are  cases  in  which  a  name  having 
priority  may  properly  be  set  aside: 

a.  When  the  name  is  identlcal  witb  tbe  accepted  name  of  another  minerai  of  earlier  date. 

b.  When  it  is  glaringlv  fulse  in  signification;  as  when  a  red  minerai  is  declared  in  its  name 
to  be  black;  e.g.,  Melanoêhroite  (p.  014). 

e.  When  it  is  put  forth  witbout  a  description. 

d,  When  publbbed  with^  a  description  so  incorrect  that  a  récognition  of  the  minerai  by  means 
of  it  is  impossible;  and  in  conséquence,  and  because  also  of  the  rarity  of  spécimens,  the  same 
«pecies  is  described  under  another  name  witbout  tbe  describer's  knowled^e  of  the  minerai  bear- 
ine  the  former  name.  When,  on  tbe  contrary,  a  badly  described  but  well-known  old  minerai  is 
redescribed  correctly,  there  is  no  propriety  in  the  new  describer  cbnuging  tbe  old  name. 

€.  When  tbe  name  is  based  on  an  uncbaracteristic  yariety  of  the  species,  Tbus  Sagenite  was 
properly  set  aside  for  Ihit^. 

f.  When  the  name  is  based  upon  a  yariety  so  important  tbat  the  vurietjr  is  best  left  to  retain 
its  original  name;  particularly  wbere  tbis  and  otber  varieties  of  tbe  species.  introduced  originally 
as  separate  species.  are  afterwards  shown  by  investigation  to  belong  to  acommon  species.  Thus, 
tbe  earlier  name  Augite  is  properly  retained  as  tbe  name  of  a  yariety,  and  Haûy's  later  name 
Pyroxene  accepted  for  the  group. 

g.  When  a  name  becomes  the  désignation  of  a  group  of  species:  as  Iftica,  Chiarite, 

h.  Wben  tbe  name  is  badl^  formed,  or  the  parts  are  budlv  put  togctber:  as  wben  the  ter- 
minal «  of  a  Greek  word  is  retained  in  tbe  derivative;  e.g.,  aphanese  from  d<payjii;^  Melaeonise 
from  the  Greek  for  black  and  Kôvii;  Bhodaloee  from  tbe  Greek  for  rose-colored  ana  âXo%  (haloê), 
tbe  genitiye  of  aAs,  mit.  Tbe  last  word  is  bad  not  only  in  termination  but  in  wanting  an  h 
before  tbe  a,  and  strictly  an  o  after  tbe  d.  Also  Sidérose Jfip&ih\c  iron),  Argyrose  (silyer  glance), 
CknUosine  (ropper  glance),  from,  respectiyely.o-iVî^poÇ,  âpyvpoç,  ;faAK"ds.  Tbeancient  Greeks 
sbowed  us  bow  the  derivatives  from  tbese  words  sbould  termiuate  by  writing  them  Sideritù, 
Argyriiis,  ChaUUis. 

Ignorance  or  carelessness  sbould  not  be  allowed  to  give  perpetuity  to  its  blunders  under  any 
iaw  of  priority. 

t.  Wben  a  name  is  intolérable  for  tbe  reasons  mentioned  in  g§  10,  11,  as  Harkise,  from  the 
German  Haarkies  (hair-pyrites);  Kupaphrite,  from  tbe  G^rman  Kuj^fersehaum;  Bleinierite,  from 
the  German  Blei-Niere. 

J,  When  a  name  bas  been  lost  sight  of  and  bas  found  no  one  to  assert  its  claim  for  a  period 
of  more  thsn  ûfty  years;  especially  if  tbe  later  name  adopted  for  the  species  bas  become  intimately 
iocorporated  with  the  structure  of  the  science,  or  witb  tbe  nomenclature  of  rocks.  Tbus, 
altbough  IhalWe  and  DelphinUe  antedate  Epidote,  it  is  not  for  the  good  of  Science  that  Epidote 
ihould  be  tbrown  aside.  But  wbere  a  name  bas  not  this  importance,  and  is  unezceptionable,  tbe 
kw  of  priority  may  be  allowed  to  Imve  its  course. 
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k.  Where  the  adopted  System  of  nomenclature  in  the  science  is  not  conformed  to.  In 
accordanoe  with  this  last  principle,  the  author,  believine  tbat  the  System  demands  that  the  namea 
of  species  should  hâve  as  far  as  possible»  as  above  explained,  the  oommon  termination  iU,  has 
changed,  accordingly,  a  number  of  the  names  in  the  course  of  this  volume. 

14.  It  has  appeared  désirable  that  the  names  of  rocks  should  hâve  some  différence  of  form 
from  those  of  minerais.  To  secure  this  end,  the  author  has  written  the  final  syllable  Us  of  such 
names  with  a  y;  thus  Diorite,  Eudte,  Tonalité,  etc.,  are  written  DiaryU,  Euryte,  Tanalyte.  The  y 
is  already  in  the  name  Trachyte.  The  author  has  allowed  Granité  and  Syenite  to  remain  as  they 
are  ordinarily  written,  since  they  are  familiar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  von  Kobell.  A  récent  discus- 
sion of  the  subject  has  been  given  by  Dr.  H.  Hugo  A.  Francke  (Ueber  die  mineralogische  Nomen- 
clatur,  124  pp.  8vo.  Berlin,  1890). 

The  foUowing  paragraphs  on  the  historv  of  the  Silicates  (from  6th  Ed.,  pp.  204-^06)  are  an 
important  addition  to  the  subject  of  mineraf-uomeuclature. 

Note  on  the  Hiëtory  of  the  SUicate*,r~ltï  the  work  of  the  Swedish  mineralogfst  Walleriufl,  of  1747,  silicates 
as  such  are  unrecognized,  aad  the  onlj  species  of  those  now  so  called  which  are  described  are  the  Kems  that 
passed  under  the  names  of  emerald^  beryU  tofuiz,  hyacinthe  chryaolite,  gamtt  ;  clays  of  Tarions  kinds  and 
names  ;  mioa,  talc^  serpentine,  amianthus,  ari)€êtu9i  feldnpar,  a.nd  the  convenieiit  pocket  for  various  UDdeter* 
mined  heavy  stones,  named  ComeiM^the  Hombàf-g  of  the  Swedish  mineralogist,  and  Roche  de  Corne  of  his 
French  traaslator.  and  which  embraced  Skiôrl  {Sdtôrl  of  the  Qermans)  as  a  proniiiient  part  of  it.  Quarts  (Kie- 
selsten,  or  Silex)  In  its  many  varieties,  with  opal,  made  up  a  large  part  of  the  noii-metailic  division  of  the  science, 
oocupyingf  30  pages  out  of  SOO.  Feldspar  is  piaoed  in  the  genus  Spatum,  as  Spatum  pyrimachum  (or  scintillating 
spar)  aloiigsiae  of  fluor,  Iceland  spar,  and  heavy  spar  ;  and  sapphire  and  tlie  other  precious  stones  are  in  the- 

Sroup  of  QNBms.    AU  of  thèse  species  excepting  feldspar  had  spécial  names  in  Pliny^s  time;   and  feldspar  is 
iscinctly  referred  to  in  AgricolÂ  as  **  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur,  in  cubis  aliisque  flguris  Intersectis 
oonstaas  ''  (p.  814,  1546). 

Cronstedrs  work  of  1758  includes  with  the  preoeding  the  spedas  Zeclite^  a  récent  discoveij  of  his  own  (1756); 
but  adds  no  others.  He  shows,  however,  his  acumen  in  making  his  group  of  KieêelrArte%'  (sihceous  minerais)  to 
include  not  ouiy  the  varieties  of  quartz,  but  also  feldspar  and  tne  gems  above  enumerated  (and  his  adding  to  it 
the  diamond  is  not  surprising).  Oamet  and  schOrl  are  left  outside,  and  make  the  two  species  of  his  Granat- 
Arter;  Mica  (Glimmer-Arter)  and  Asbestus  (Asbest-Arter),  with  Ler-Arter  (clay  minerais),  are  the  other  inde- 
pendent  groups.  Transparent  tourmalines  from  Ceylon  were  among  the  gems  of  the  day,  having  been  flrst 
introduced  into  Europe  in  1707  or  before,  but  they  are  not  distinctiy  mentioned  by  Cronstedt  or  Wallerius. 

The  group  of  SchOrl  increased  in  its  varieties  for  the  nezt  twenty-flve  years,  and  after  that  became  proifflc  in 
species,  and  much  of  ihe  history  of  mineralogy  is  involved  in  its  various  phases.  The  foUowing  observations 
make,  therefore,  an  introduction  to  the  svnonymy  of  many  minerais  beyond. 

The  Oonkeua,  or  Homhàrq,  of  Wallerius  includcd  a  variety  of  hard,  cheap  or  worthless  stones,  ratber  heavy. 
mostly  of  dark  colors  from  black  to  duU  green.  The  name  alludes  to  a  resemblance  to  hom  in  the  aspect  ot 
some  of  the  klnd-f.  To  Conieus  solidus  belonged  the  massive,  compact,  flinty  rocks  of  black  and  lighter  shades: 
also  pecrosilex  (or  HdUefiinta  of  the  Swedes,  which  means  faUe  fiint)  of  differMit  shades:  and  msssive  horn- 
blnade  (*'  granulis  compactis"),  though  the  name  hornblende  was,  by  a  mistake  of  its  Gennan  use,  friven  by 
Wallerius  to  a  black  ziiic-blende  alone.  His  Coi-ne^i»  fixailia  embraced  lamellar  forms  of  hornblende  and  pvrox- 
ene.  and  some  slat^  rocks.  While  Corneus  eryntalHaatus  was  his  Skiôrl,  which  comprised  opaque  tourmalines, 
and  other  prlsmatic  minerais  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  actfnollte,  andperhaps 
pyroxeae,  and  at  the  head  of  the  list  basait,  and  basanite  or  Lydian  stone. 

Cronstedt^s  Skôrl  made  up  his  genus  Battîtes,  and  was  nearly  ^nonymous  with  the  Comeua  cryttallisatuê 
of  Wallerius.  Its  varieties  were  better  deflned;  and  to  mitssive,  lamellar,  and  columnar  hornblende,  actlnolite 
and  pyroxeneand  crystallized  opaque  tourmaUne  were  added;  and  in  an  appendix  to  the  species,  cruciform 
staurotide.  The  name  Hornblende  is  applied  only  to  the  massive  variety  or  rock  which  Cronstedt  made  a  bole, 
and  called  Bolus  induratia  particulia  aquamoais  ;  It  probably  covered  other  simUar  stones. 

J.  Hill  in  his  work  on  Fossils,  pubUshed  in  London,  and  according  to  the  title-page  in  1771  (though  de  Lisie 
says  It  was  not  issued  uatil  1772),  says  of  the  •*  Shirls,'*  that  *'  as  to  size  we  see  them  from  that  of  barley  corn  up 
to  the  Qiant's  Cause way,"  and  the  columns  of  the  latter  he  calls  •* Irish  Shirl."  or  ''Basaltes  Hibemlcus."  The 
group  contains  also  macle  or  chiostolite  from  Andalusia,  besides  tourmaline,  etc. 

In  the  éditions  of  Wallerius  of  1772  and  1778  there  is  a  lirtle  advance  beyond  the  flrst  as  regards  the  niunber 
and  classiflcation  of  the  speci»)S.  Cronstedt  is  foUowed  in  the  position  of  feldspar,  and  in  the  name  "  Basaltes  '' 
for  the  sch()rls;  and  Oorneus  is  restricted  to  massive,  flbrous,  and  coarse  columnar  stones,  among  which  stands 
*•  hornbleade  "  as  Conieus  apatlioana,  and  "  trapp  "  as  Corneus  trapezius. 

At  this  period  «le  LisIe  brought  crystallography  to  bear  on  tne  subject.  But  while  making  known  new 
distinctions,  he  did  not  appreciate  their  full  value,  or  the  précision  required  for  thorough  work.  As  a  con- 
séquence, ih4  group  of  Schorls  (or  Schorls,  as  he  writes  the  word  in  his  later  treatlse  of  1788)  reached  its  greatest 
extension,  althougn  in  a  partly  divided  state.  He  early  pronounced  basaltic  columns  no  crystals.  and  diopped 
oflf  this  excrescence.  He  showed  in  1772  that  the  gem  tourmaline,  liis  Transpamnt  rhomtoidal  sclnrL  Tias 
ideocical  ia  form  with  the  common  black  schorl.  But  stfll  he  made  the  latter  a  distinct  speries,  his  Opa^e 
rhoinboidcU  schorl^  and  included  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  augite, 
octahedrite  from  Oisans,  rutile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite.  whose  relation 
to  feldspar  he  diJ  not  perceive;  and  even  hexagonal  nephelite  from  Vesuvius  has  a  passing  remark  under  this 
head.  Axlnite,  then  a  novelty  from  Dauphiny,  was  made  a  short  lenticular  variety  or  Transparent  rhom- 
boidal  schorl,  or  tourmaline,  its  rhomboidal  planes  proving  to  his  eye  the  relationship.  The  massive  minerai 
callrttl  Hornblende,  or  Roche  de  Corne,  referred  by  Cronstedt  to  Bole.  he  annexes  to  Schorl  as  a  massive  or  semi- 
crystallized  kind,  but  makes  it  a  separate  species,  Schorl  argileux,  altbough  apparently  appreciating  that  it  was 
little  entltled  to  the  distinction.  Schorl  cruciforme  was  his  last  species  in  the  group,  and  to  it  were  referred 
both  andaluslte  and  staurolîte— the  latter  his  Pierre  de  croix,  with  the  prismatic  angle  of  180®  by  his  measure- 
ment;  and  the  former,  Macle  baaaltique.  with  an  angle  of  9.V.  The  gamets  and  schorls  were  placed  in  a  com- 
mun ai  vision,  as  done  by  Cronstedt,  and  gamet  was  made  the  flrst  species,  with  tourmaline  the  second  and 
*^ cruciform  schorl  "  the  flf th.  Gamet  included  the  '*  white  gamet,"  as  it  was  caUed,  of  Vesuvius  (leucite),  first 
observed  by  Ferber  in  1772.  Besides  thèse  Silicates,  de  Lisle's  work  has  its  several  groups  of  Gems,  FeldnMU', 
Argillaceous  Minerais  (embracing  mica,  asbeetus,  talc,  serpentine),  Zeolite,  and  Quartz.  Labradorite,  from 
Labrador  (flrst  brouçht  to  Europe  about  1770),  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referredbv 
Werner;  idocrase,  of  whJch  many  flgures  are  given  by  him  (flrst  described  and  flgured  by  Cappeler  in  17SS), 
meionite  (hvacintes  blanches),  from  Somma,  and  harmotome  from  Andreasberg  (his  hvacinte  blanche  cruet^ 
forme,  made  calcareous  spar  by  v.  Bom  in  1775,  who  flrst  mentions  and  flgures  it,  but  a  nyacinth-like  ailicecm» 
species  by  Bergmann  in  1780),  are  placed  with  zircon  as  kinds  of  hyacinth. 

After  de  Lisle,  as  chemÎBtry  and  crystallography  made  progress,  the  disintegratlon  of  the  great  Schorl 
group  went  rapidly  forward,  until  the  only  thing  left  to  ic  was  common  tourmaline;  and  now  the  name,  onoe  so 
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knportaut,  bas  beoome  a  mère  mineralogical  relie.  In  Werner'g  System  of  1780,  as  publiahed  by  Hoifmau^i 
iBerigm.  J.,  1,  889,  1780),  Schfirl  Indudes  only  ihe  species  Tourmalioeas  it  now  stands.  Tbe  KieêéUxrteti^  on 
SilioeolU  species  (commeucing  witb  tbe  diamond  sUllK  comprised  tbe  différent  Rems;  amcNig  wbicb  stands 
ebrysoberyl  (tbe  modei-n),  and,  as  distinct  species,  azinite,  prebnite,  bornblende  of  various  idnds,  witb  feldspar, 
mica,  cblorite,  tbe  clays,  etc.  ;  while  under  Talkarteny  or  Magnesian  species,  tbere  are  kyanite,  actinolite,  witb 
hsbestus,  talc,  serpentine,  nepbrite,  etc. 

Silica  was  flrst  proved  to  be  a  cbemical  constituent  of  manjr  minerai  species  by  Bemnann:  and  in  bis  Opus- 
cula  (17bO)  and  bis  Sciagrapbia  Itogni  Mineraiis  (ITiSi)  be  distinguisbes,  after  analyses  by  biuiseii  (made  by  fusion 
witb  potasb,  a  metbod  of  bis  own),  ibe  foliowing  minerais  as  siliceous  compouuds  of  alumina,  witb  or  witbout 
lime  or  magnesia,  namely,  topac,  emerald,  garuet,  scbCrl  (black  tourmaline),  bonibleude,  mica,  zeolite  from 
lœlaud.  fel&par,  and  tbe  clavs;  and  as  essentially  magnesixui  silicates,  contaiuing  lime  and  a  little  iron,  and 
littie  or  no  aîumina,  actinolite,  asbestus  (mountain  cork  and  mountain  leaiber),  amiauibus,  steatite.  Tbeee 
were  tbe  inveet^gations  tbat  commeuced  tbe  disbanding  of  tbe  scborls,  aud  liefore  Weruer's  System  of  1789  waa 
pabUshed,  many  otber  auaivses,  more  or  less  imperfect,  bad  already  been  made  by  Wiegieb,  Klaprotb,  Acbard, 
Heyer,  Mayer,  HSpfber,  Pelletier,  and  otber  cbemists  of  tbe  day. 

Tb«  Word  Schorl  of  tbe  Qermans  bas  been  suppoeed  to  be  derived  from  tbe  name  of  a  locallty  of  tbe  minerai, 
Sehoriau  (meanbig  ScbÔrl-village)  in  Qermany.  But  Prof.  Naumann  said  (in  a  letter  to  J.  D.  Oana,  1867)  tbat 
it  is  more  likeiy  tbat  tbe  name  is  a  miner's  term  of  unknown  origin,  and  tbat  ibe  village  got  its  name  from  tbe 
oocurrenoe  tbere  of  tbe  scbfirl.  sk>me  German  mineralugists  bave  pronounced  it  of  Swedisb  origin,  and  as  flrst 
osed  by  Cronstedt.  But  it  occurs  in  Brflckmann's  Magnalia  Dei.  publisbed  at  Braunscbweig  in  1727,  on  page 
179k  wbere  it  is  spelt  êchirl.  It  exista  also  still  earlier,  as  tbe  author  bas  found,  in  fircker's  Aula  Subterranea, 
flrst  publisbed  in  1505,  êhurl  and  wolfram  being  spokeu  of  as  among  tbe  rejected  material  |n  auriferous  wasb- 
inga:  and  again  in  tbe  yet  older  work  of  Geaner,  De  Rerum  Foes,  etc.,  1565,  p.  87,  wbere  scburl  (misspelt?  êchrtU^ 
la  Kiven  as  tbe  German  for  **  Lapilli  nigri  stériles**  of  a  tin  vein,  wbicb,  '*  quando  cum  iapillis  plumbl  candidl 
[or  tin]  ooquuntur  plumbum  conaumunt,"  etc. ;  again,  iu  Mattbesius^s  Sarepta,  15^, in  tbe  9tb  ** Predigt,**  wbere 
**  Scburl  '*  is  qulte  fully  descrlbed,  and  also  in  tbe  next  paragrapb,  "  Wolffrumb.'*  Tbe  name  Bcbdrl  (or  Scburl) 
was  at  tbat  time  used  quite  indeflnitely  for  tbe  tierile  (pr  metallurgically  wortliless)  black  little  stones  ('*  nigri 
lapilli  ")  accompaoybig  Un  ore  and  gold,  especially  tbe  former;  and,  as  tbev  were  among  tbe  refuse  of  Uie 
ore-washlDgs,  Adelung  auggests  tliat  ScbOri  may  bave  oome  from  tbe  old  German  word  Sckor,  meanlng 
saymrt/tet,  or  refuêe. 

V.    BIBUOaRAPHT. 

Tbe  foliowing  catalogue  contains  the  titles  of  the  fndependent  works  and  of  most  of  the 
periodicals  wbicb  are  referred  to  in  tbe  foliowing  pages,  witb  tbeir  abbreviated  forms.  Some 
tttles  also  are  added  of  works  consulted  but  not  referred  to. 

Titles  of  InaugurcU  Dkseriatwns  (cbiefly  German)  are  not  specially  mentioned  in  tbe  Bibli- 
ogTHphy,  tbougb  in  most  cases  tbe  origiuals  bave  been  in  tbe  bands  of  tbe  autbor.  For  tbe 
beneât  of  tbose  wbo  bave  not  access  to  tbeseand  to  tbe  rarer  poilion  of  récent  perîoidical  literature 
in  ^neral,  it  may  be  noted  tbat  fuU  abstracts  are  usually  to  be  found  in  tbe  Jabrbucb  fUr  Min- 
éralogie (Jb.  Bffin.)  and  particularly  (since  1877)  in  Grotb's  Zeitscbrift  (Zs.  Kr.);  furtber,  abstructa 
of  cbemical  papers  are  ëenerally  given  in  tbe  Jabresbericbt  fur  Cbemie  (JB.  Oh.),  also  in  tbe 
Journal  of  tbe  Cbemical  Society  (J.  Oh.  Soc.)  and  elsewbere.  Manv  more  titles  could  bave  been 
introducedof  scienlific  periodicals,  paiticularly  of  Scientific  Societies,  but  it  would  only  greatly 
overbunlen  an  already  long  list  if  tbey  were  ail  included.  Tbe  explanation  of  tbe  gênerai 
System  of  abbreviations  adopted  is  so  full  tbat  références  will  be  intelligible  even  wben  tbe 
periodical  in  question  is  not  included  in  tbe  lisl.  In  tbis  connection,  attention  may  be  called  to  tbe 
excellent  Catalogues  of  scieutitic  periodicals  prepared  by  Scudder*  (1879)  and  by  Bolton  f  (1886). 

In  tbe  références,  tbe  number  of  tbe  volume  is  uniformly  printed  in  beavy-faced  type  (9). 
In  the  case  of  periodicals,  tbe  number  of  tbe  séries  (in  tbe  fcst  édition  denoted  by  Roman 
numerals,  I,  II,  III,  etc.)  is  omitted  for  the  sake  of  brevity,  as  not  essential,  since  tbe  dcUe 
is  always  given.  In  gênerai  it  may  be  mentioned  tbat  tbe  addition  of  tbe  date  to  a  référence 
much  increases  its  value.  Tbe  number  of  tbe  section,  e.g.  of  an  Academy.  to  wbicb  tbe  publi- 
cation belongs  is  indicated  by  a  number  in  parenthèses  foliowing  the  volume,  as  £er.  Ak.  Wien, 
50  (1),  etc. 

The  statement  made  in  tbe  Préface  is  repeated  bere,  tbat  autbors  quoted  bave  been  actually 
consulted  in  the  original;  in  a  few  cases  wben  tbe  original  source  was  not  accessible,  tbis  is  given 
in  brackets,  [  ],  while  the  authority  used  foUows. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles  are  given  after  tbe 
Bibliography  (p.  Izi  et  seq.),  witb  also  tbe  abbreviations  of  the  names  of  tbe  States  in  tbe  United 
States  ;  and  finally  the  abbreviations  of  proper  names. 

1.    PEBIODIOALS   NOT   ISSUED   BT   SOIBNTIFIO   SOOIETIES. 

Afh^  or  AfhandJU    Afbandlingar  i  Fisik,  Eemi  och  Minéralogie,  etc.,  utgifne  af  Hisinffer& 

Berzelius.    Vol.  1.  1806;   2,  '07;   8,  '10;  4,  15;   5.  6,  '18. 
AiB.  Oh.  J.    American  Cbemical  Journal.    Edited  by  Ira  Remsen,  Baltimore  (Johns  Hopkina 

University).    Begun  in  1879.    One  volume  annually  in  6  numbers.  Vol.l,  1879;  12, 1891. 

Index,  vols.  1-10,  1890. 


*  Scientific  Sériais  of  ail  Countries,  including  tbe  Transactions  of  Leamed  Societies,  in  the 
Natural,  Pbysical,  and  Mathematical  Sciences,  16&-1876.  By  Samuel  H.  Scudder.  Cambridge. 
1879.   -  ^ 

t  A  Catalogue  of  Scientific  and  Tecbnical  Periodicals,  1665-1882,  by  H.  Carrington  Bolton. 
Washington,  1886  (Smitbsonian  Miscellaneous  Contributions,  514). 
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Am.  J.  Se.    American  Journal  of  Science.     Ist  séries  of  50  yoI  urnes,  dvo;  conducted  by  B. 

SlUiman,  1818-1839;   with  B.  Silliman,  Jr.,  from  1840.    Four  numbers  to  voU  1,  and  two 

lo  subséquent  vols.    Vol.  1,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  19;  No.  3.  Mar..  19;  No.  4, 

June.  '18;  vol.  2.  Ap.,  Nov.,  '20;  3,  Feb.,  May,  '21;  4.  Oct.,  Feb., '21,  '22;  6.  June,  Sept.. 

'22;  6,  Jau.,  May,  '&;  7.  Nov.,  Feb..  '28,  '24;   8,  May,  Aug.,  '24;  9.  Feb.,  June,  '25;  10, 

Oct..  Feb.,  '25,  '26;    11,  June,  Oct.,  '26;    12.  18,  Mar.,  June,  Sept.,  Dec,  '27;    afterward 

regularly  on  the  flrst  of  April,  July,  Oct.,  Jan.;  vols.  14.  15,  in  '28,  '2«-'29;  24,  26,  in  '38, 

'3î^'34;   34.  35.  in  '38,  '38-'39;    thén  regularly,  Jan.,  May.  July,  Oct.,  36.  37.  in  '39;    38, 

39,  in  '40;  48.  49,  in  '50;  50,  Index  volume. 

2d  ser.,  by  the  same  and  James  D.  Dana,  until  1865.  after  which,  by  B.  Silliman  and 

James  D.  Dana;  from  1851,  aided  by  A.  Gray  and  W.  Gibbs,  and  later  by  other  co-editors. 

2  vols,  ann.;   1,  2,  1846;  11,  12,  '51;   21.  22.  '56;   31.  32,  '61;   41,  42,  '66;   whence.  49.  50, 

1870.     An  index  to  each  10  vols,  in  vol.  10,  20,  30,  etc 

3d  ser.  from  1871  in  monthly  numbers,  by  James  D.  Dana  and  B.  Silliman  until  1875; 

theu  by  the  same  and  £.  S.  Dana,  and  from  1885  by  James  D.  and  E.  S.  Dana.    Vol.  1,  2, 

'71;   11,  12,  '76;  .21.  22,  '81;   31,  32,  '86;  41,  42,  '91.    An  index  to  each  10  volumes  issued 

(sometimes  separately)  with  vol.  10, 20, 30,  etc.  'The  title  was  '  '  American  Journal  of  Science 

and  Arte"  until  1880. 
Amer.  Oeol.    The  American  Geologist.    8vo,  Minneapolis.    Vol.  1,  2.  '88;  7,  8,  '91. 
Amer.  Nat.  The  American  Naturalist.    1  vol.  annually.    8vo,  Salem,  and  later  Philadelphia. 

Vol.  1.  '68;  25,  '91. 
Ann.  Oh.    Annales  de  Chimie.     8vo,  Paris,  vols.  1-3,  1789;    4-7.  '90;    8-11.  '91;    12-15,  '92; 

16-18.  '93;  19-24.  '97;  25-27,  '98;  28-31.  '99;  Ihen  regularly  4  v.  ann.  ;  32-85, 1800;  52-55; 

'05;  72-75.  '10  :  92-95,  96.  '15.    Index  to  vols.  31  to  60  inclusive.    Contiuued  iu  the  Ann. 

Ch.  Phys.  (q.v.). 
Ann.  Oh.  Fhàrm.    See  Lieb.  Ann. 
Ann.  Oh.  Fhys.    Aunales  de  Chèmie  et  de  Physique;  ât  ûrst  by  Gay  Lussac  et  Arago.    8vo. 

Paris;   3  vols,  ann.;    1-3,  1816;    16-18,  '21;  31-33,  '26;   46-48.  '81;  61-63,  '36;  73-75,  '40. 

Vols.  67-75  made  2d  ser.,  and  numbered  1-9.    3d  ser.,  1-3.  '41;   16-18.  '46;    31-33.  '51; 

46-48, '56;    61-63. '61;    67-69. '63.     4th  ser.,  1-3,  1864;    16-18. '69;    28-30, '73.     ôthser., 

1-3,  '74;  22-24,  '81;  28-30,  '83.    6th  ser.,  1-3,  '84;  22-24,  '91. 

Index  Ist  ser.  to  vols.  1-30;  31-60;  61-90.    To  2d  ser.. '1^0;  31-75.    To  3d  ser..  1-30; 

81-69.     4th  ser..  1-30     5th  ser.,  1-30. 
Ann.  Mines.    Annales  des  Mines.    8vo,  Paris.    Begun  in  1816  as  sequel  to  Journal  des  Mines; 

1  vol.  a  year  until  1825,  and  subsequently  2  vols,  a  year.    Vol.  1,  1816;  6,  '21;  10,  11,  '25; 

12,  18,  '26.     2d  ser.,  1.  2.  '27;    8.  last.      3d  ser..  1.  2,  '32;    19.  20.  '41.      4th  ser.,  1,  2,  '42; 

19.  20,  '51.     5th  ser.,  1,  2.  '52;    19.  20.  '61.     6th  ser..  1,  2,  '62;   19,  20.  '71.     7th  ser..  1.  2, 

'72;  19,  20.  '81.    8th  ser..  1,  2.  '82;  19,  20,  '91.     Indexes  to  the  différent  séries. 
Ann.  Mus.  d'Hiat.  Nat.    Annales  du  Mu^um  d'histoire  naturelle  par  les  Professeurs  de  cet 

établissement,  MM.  Hatly,  Fourcroy,  Vauquelin.  Desfontaines,  A.  L.  de  Jussieu.  Geoffroy. 

Lacepède,  etc.    4to.  Paris;  vols.  1-20.  2  a  year,  1803-1815. 
Ann.  PhiL    Annals  of  Philosophy.    2  vols,  ann.,  8vo,  London.    Ist  ser.  by  Thos.  Thomson; 

vols.  1.  2.  1813:  11,  12,  '18;  15, 16.  '20.    2d  ser.,  vols.  1,  2, 1821;  11, 12,  '26.    Then  merged 

in  Pbil.  Mag.  (q.v.).  \ 

Arch.  Math.  Nat.    Archiv  for  Mathematik  og  Naturvidenskab.  8vo,  Eristiania.    Begun  in  1876. 
Arch.  Se.  phys.  nat.    See  BibL  Univ. 
B.  H.  Ztg.    Berg-  und  hlHtenmttnnische  Zeitung.    4to,  Leipzig,  1  vol.  ann.    Begun  by  Hartmann. 

and  sometimes  called  Hartmann's  Zeitung.    Vol.  1.  1842;   4, '45;   9. '50;   14, '55;    19, '60; 

24,  '65;  29,  '70,  etc. 
Baumg.  Zs.    Zeitscbrift  f.  Physik  und  Mathematik;  edited  by  Baumgartner  and  Ettingshausen. 

10  vols..  8vo,  1826-1832,  Vienna. 
Bergm.  J.    Bergmftnnisches  Journal;   éd.  by  A.  W.  EOhler.     12mo.  Freyberg,  Sax.     1.  2, 1788; 

1,  2,  '89;  so  to  '92;  1,  2,  '93.  by  KOhler  and  Hoffmann.    Afterward,  Neues  Bergm.  J.,  of 

K  &  H.;    1,  1795;    2,  '98;    3,  1802;    4,  '16.      Contams  papers  by  Wemer,   Hoffmann, 

Klaproth,  and  much  on  mineralogy. 
Berz.  JB.     See  JB.  Oh. 
BibL  Univ.    Bibliothèque  Universelle  de  Genève.     Begun  in  1816.    In  1846,  4th  séries  of  36 

vols,  commenced,  and  the  scientific  part  of  the  Keview  takes  the  title.  Archive»  des  Seieneee 

phytiques  et  naturelle».    5th  séries  commenced  in  1858.    Vols.  1-8,  '58;  31-33,  '68;   61-64, 

'78.    New  ser.,  1,  2,  '79;  15,  16,  '86. 
Bmce  Am.  Iklin.  J.    'The  American  Mineralogical  Journal;   conducted  by  Archibald  Bruce, 

M.D.    Only  1  vol.,  8vo.    Begun  Jau..  1810;  No.  1.  62  pp.,  1810,  and  2,  to  p.  126,  '10;   3, 

top.  190,  '11;  4,  toeud,  p.  270,  '13. 
Oan.  Nat.    Canadian  Naturalist  and  Geologist.     8vo,  Montréal.     Vol.  1,  1856;  5,  '61;  8.  '63;  2d 

ser.,  vol.  1,  '64;  2,  '65;  3,  '66;  10,  '81-'83,  etc. 
Oan.  J.    Canut iian  Journal  of  Industry,  Science,  and  Art.    Toronto,  Canada.    2d  ser.,  vol.  1, 

1856;  5,  '60;  10,  '65;  11,  '66, '67;  15,  '76-78. 
Oh.  Oaz.    Chemical  Gazette,  by  W.  Francis.    8vo,  London.    1  vol,  ann.  after  vol.  1,  of  1842 

17,  '59. 
Oh.  News.    Chemical  News;    edited  by  W.  Crookes.    Sm.  4to,  London.    2  v.  ann.;   vols.  1,  2, 

1860;  11,  12,  '65;  21.  22.  '70;  41,  42,  '80;  61.  62,  '90. 
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Cr^ll's  Ann.    Chcmischo  Anualen;  by  L.  Crell.    40  vols.,  12mo,  Helmstadtu.  Leipzig.    Vols. 

numbered  1,  2.  for  each  year,  from  1784  to  1803  ioclusive. 
IM&gler  J.    PolytecbDisches  Journal;  by  J.  Q.  &  E.  M.  DÎDgler.     Svols.  ann.,  8vo,  Augsburg. 

BeguD  in  1820;  vol.  187,  in  1868,  etc. 
2>abliii  Q.  J.  8c.    Dublin  Quarterly  Journal  of  Science;  edited  by  Rev.  S.  Haugbton.    6  vols. 

8vo,  1861-'«6.  Dublin. 
J.  Se.    Edinburgh  Journal  of  Science;  edited  by  D.  Brewster  (often  called  Brewster's  J.). 

8vo,  Edinburgh,  2  vols,  ann.     Ist  ser.,  vol.  1,  1824;  2.  8,  '25;  6.  7,  *27;  10,  '29.    2d  ser., 

vol.  1.  1829;  2,  3.  '80;  4,  5,  '81;  6,  '32.     Merged  in  Phil.  Mag. 
PhiL  J.    Edinburgh  Philosophical  Journal;  edited  by  Brewster  and  Jameson.    8vo,  2  vols. 

ann.;  vol.  1.  1819;  2,  8,  '20;  6,  7,  '22;  10,  '24;  edited  by  Jameson  alone,  11, 1824;  12,  13, 

'25;  14,  '26.    Becomes Ed.  N.  Phil.  J.  (q.v). 
fid.  N.  PhiL  J.    Edinburgh  New  Philosophical  Journal;  edited  Xsv  Prof.  Jameson  (often  called 

Jaméson's  Journal.    8vo,  2  vols.  ann.     Ist  ser.,  vol.  1,  1826;  2,  8,  '27;  12,  13,  '82;  22,  28, 

'37;  82.  33,  '42;  42.  43,  '47;  52,  53,  '52;  56,  57,  '54.     2d  ser.,  vols.  1,  2.  1855;  11,  12,  '60; 

19.  20.  '64.     Uere  ends. 
Sng.  Mng.  J.    Engineering  and  Mining  Journal.    4to,  publisbed  weekly.    New  York.    Begun 

in  1866.     Vols.  51,  52.  1891.     Before  1872.  Am.  Journal  of  Mining.  Milling,  etc. 
XSmiAn'a  Arch.    Arcbiv  fur  wissenschaftliche  Russiand.    Begun  in  lâl;  1vol.  ann.    Vol.  1, 

1841;  11,  '51:  21,  '61,  etc. 
Oéhlen's  J.    Neues  allg.  Journal  der  Cbemie;  by  A.  F.  Gehien.    6  vols.,  Berlin;  1,  1808:  2,  8, 

'04;  6.  '06.    2d  ser.,  under  the  title  Journal  fOr  die  Cbemie  und  Physik  und  Minéralogie, 

9  vols.,  Berlin:  1,  2,  1806;  5, 6,  '08;  9,  '10.    Afterward,  Schweigger's  Journal  (q.v.)  began 

at  Nuremberg. 
QeoL  Mag.    The  Geological  Magazine,  or  Monthly  Journal  of  Geology.  In  monthly  numbers. 

London.    Begun  in  1864;  vol   10,  1873;  Décade  II,  vol.  1,  '74;  10,  '83.     Décade  III,  vol. 

I,  84;  8,  91.     Preceded  by  The  Geologist.  1858-63. 

Oilb.  Ann.  Annalen  der  Physik;  conducted  by  L  W.  Gilbert.  8vo.  Leipzig,  80  vols.;  lat 
séries.  1799-1808;  then  80  vols..  2d  ser..  1809-18;  then  Annalen  d.  Pbys.  und  der  Phv- 
sikalischen  Cbemie,  16  vols.,  8d  ser.,  1819-'28.  The  vols,  of  the  several  séries  usuallj 
counted  consecutively;  1,  2,  1799;  afterward  3  vols,  a  year,  3-6,  1800;  18-15,  '03;  28-30, 
'08;  48-5.  '13:  58-60,  '18;  78-5.  '28;  76.  '24.  Afterward  continued  as  Poggendorfl's 
Annalen.  see  Pogg. 

Qiom.  Min.  Giornale  ai  Mineralogia,  Cristallografia  e  Petrograâa,  diretto  dal  Dr.  F.  SansouL 
Milan.     Begun  in  1890;  vol.  2,  1891. 

Oroth's  Zeitachr.    See  Zs.  Kr. 

Baid.,  Nat.  Abh.  Wien.  Naturwissenschaftliche  AbhandluDgen.  von  Haidinger.  4to.  Vols  1-4, 
1847-'51. 

J.  Mines,  or  J.  d.  M.    Journal  des  Mines.    8vo,  Paris.    In  monthly  nos.    2  v.  ann  ;  1,  2,  1797; 

II.  12.  1802:  21.  22.  '07;  31,  32,  '12;  37,  38,  '15.     Continued  in  Annales  des  Mines  (q  v.). 
<J.  de  Phys-f  or  J.  Phys.    Journal  de  Physiaue.    4to,  Paris,  2  vols.  ann.    Edited  by  Abbé 

Rozier  (iiud  hence  called  Rozier's  J.),  lor  vols  1-43  (for  a  time  with  also  Mongez,  Jr.); 
by  Delamétberie  for  vols.  44-84;  and  afterward  by  Blain ville.  Two  introductory  vols., 
1771,  1772:  vols.  1,  2.  1773;  11,  12,  78;  22,  23,  '88,  32,  33.  '88;  42.  43,  '98;  44,  45,  '94 
(French  Révolution);  46,  47,  '98;  56,  57.  1808;  66,  67,  '08;  76.  77,  '13;  86.  87,  '18;  94,  95, 
'22;  96,  1823. 

J.  Ph3rB.  Journal  de  Physique.  Paris.  Begun  in  1872.  One  vol.  annually.  Vol.  1,  1872; 
10.  1881.     2d  ser.,  vol.  1,  1882;  10,  1891.     Distin^ished  from  the  prececfing  by  the  date. 

J.  pr.  Oh.  Journal  fur  praklische  Cbemie.  8vo,  Leipzig,  3  vols.  ann.  Preceded  by  J.  f.  pr. 
und  ôkonomische  Cbemie,  18  vols.  8vo,  3  vols  ann.,  begun  in  1828.  Begun  in  1834;  first 
edited  by  Ërdmann  &  Bchweigger-Seidel  (see  Schweigger  J.);  from  1838  byE.  &  Marchand; 
from  1852,  by  E.  &  Werther.  Vols.  1-3,  1884;  19-21,  '40:  34-36.  '45;  49-51,  '50,  64-66, 
'55;  79-81,  '60;  94-96.  '65;  10Î>-111.  70.  2d  ser.  begun  in  1870,  vol.  1,  2,  '70;  3,  4,  '71; 
23,  24,  '81;  43,44,  '91. 

AzBb.         )  Arsberattelser  om  framstegen  i   Eemi   och    Mineralogi,  af  Jac.   Berzelius.    In 

Jaliresb.    V     German,  Jahresbericht  ûber  die  Fortschritte  der  Chcmie  und  Mineralofi;ie.    8vo; 

JB.OI1.  )  usually  designated  by  the  year.  Commenced  with  1821.  Vol.  1,  1821;  11, '31; 
21.  '41;  30,  1850;  the  last  three  vols,  by  Bvanberg.  Continued  in  the  Giessen  Jahres- 
bericht, issued  bv  Liebig  &  Kopp,  from  1847  to  '56;  by  F.  Zamminer,  '57;  Eopp  &  Will, 
'58;  and  Will  alone  from  '63  on.    The  first  vol.  covers  the  years  1847.  '48. 

Jbb  Min.  Jahrbuch  fUr  Minéralogie,  Geoguosie.  Géologie,  und  Petrefaktenkunde;  edited  by 
K.  C.  V.  Leonhard  &  H.  G.  Broun.  8vo,  Heidelberg,  1  vol.  ann.  1830-32, 4  Nos.  a  year; 
after  '32.  6  Nos.,  and  called  Neues  Ja?irbueh,  etc. 

Since  1880  two  volumes  of  three  numbers  each  annually,  the  abstracts  (Réf.)  with 
Independent  paging.  Also  Beilage  Band  (BeU.  or  BeiL-Bd.),  1,  1881,  7,  1890-91.  Index 
(Allg.  Repertorium),  1850-59,  1860-'69^  1870-'79,  1880-'89,  188(^'84,  and  Beil.-Bd.  1.  8 
(1885);  1885-'89,  and  Beil.-Bd.  3-6  (1891). 

.  Axch  BKin.  Archiv  fur  Minéralogie.  Geognosie,  Bergbau  und  HQttenkunde.  26  vol& 
8vo,  1829-1855,  Berlin.  Edited  for  vols.  1-10  by  C.  f.  B.  Earsten  ;  later  by  Earsten  ai 
T.  Dechen. 
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Xastn.  Arch.  Nat.    Archiy  f&r  die  gesammte  Naturlehre  ;  edited  by  E.  W.  6.  Eostner.    8to» 

Nûmberg.    27  vols..  8  vols,  ann.,  1824-'35. 
KelL  &  Tiedm.    Nordamerikanischer  Monatsbericht  fQr  Natiir  nnd  Heilkunde  ;  edited  by  Dr. 

W.  Keller  &  Dr.  H.  TiedemanD.    4  vols.,  8vo,  Philadclphia.     Vol.  },  1850;  2.  8.  '61  ; 

4,  '52. 
Lempe'a  Mag.    Magazin  fur  die  BergbaukuDde,  by  J.  F.  Lempe.    $vo,  Dresden.    Vol.  1,  1785; 

2,  8.  '8«;  4,  '87;  then  I  vol.  ann.  lill  11,  '94;  12.  '»8;  13.  '99. 
Ueb.  Ann.     Annalen  der  Cliemie  und  Pharmacie:  by  WObler  and  Liebig;  from  vol.  77,  by 

Wôbler,  Liebig.  and  Kopp,  and  called  new  séries.    8vo,  Leipzig  and  Heidelberg.  4  vols. 

(and  laler  4  to  8  or  7)  ann.     Vols.  1-^.  1832;  13-16.  '35;  33-36,  '40;  58-56,  45;  78-76,  '50; 

93-96,  '55;  113-116,   '60;  133-136,  '65;  153-156,    70;  191-194.  '78;  195-200,  '79;  255-260, 

'90.     Supplementbnnd,  1.  1861;  2.  '62.  '03;  3.  '64;  4.  '65.  '66;  7,  '70;  8,  '72. 

Witb  vol.  173  the  title  was  cbanged  to  Liebig's  Annalen  der  Cbemie  and  the  référence 
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ad  ser.,  vol.  1,  '87-91. 
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6th  ser.,  1882-83. 
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BulL  Ac.  St.  Pet.    Bulletin  scientiâque  de  TAcad.  Impériale  des  Sciences  de  St.  Pétcrsb.    4to. 
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tbe    Act.  Soc.  Fenn.,  4,  561-578;   II.   1857.  ib..  6,  467  (paged  1-51);  III,  1859-1861, 
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London,  1881. 
Text-Book  of  Descriptive  Mineralogy;  by  id.     899  pp.,  London,  1884. 
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Boom.,  Min.    Traité  de  Minéralogie;  by  Comte  de  Bournon.     3  vols.  4to.  1808. 
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B.  A  M.,  Min.     Introduction  to  Mineralogy,  by  the  laie  Wm.  Phillips;    new  édition,  with 
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chemisclie  Beschaffenheit;  by  Otto  Buchuer.    202  pp.,  Leipzig,  1863. 
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1880;  2,  Dec.  1880  lo  Oct.  1882;  8,  1883;  4,  1884;  5,  1885;  6,  in  two  parts,  1886-87;  7, 

1887;  8. 18»8:  9,  1889;  10,  1890. 
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ihre  submarine  Umbildung;  by  W.  Sartorius  v.  Walttrshausen.     8vo,  Gôttingeu,  1858. 
Watts,  Dict.  Ch.     Dictionary  of  Chemistry;  by  H.  Watts.    5  vols.;  1  in  1863:  with suppléments. 
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Naturse,  Ist  éd.,  1735;  Wallerius's  Miueralogyin  theori^iunl  Swcdish,  1747  (the  first  systematic, 
descriptive  work,  foUowlng  iu  ils  System  ot  classilicatiou  maiuly  the  Ist  édition  of  Liniiœus, 
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logie, 1811-1817;  Ullmanu'sUebersicht,  1814;  Jameson's  Mineralogy,  1816,  1820;  Werner's  Last 
Minenil  System  (Letztes,  etc.),  1817;  Cleavelaud's  Mineralogy,  1816,  1822;  Berzelius's  Nouv. 
Système,  1819;  Leonbard'sHaudbucb,  18*31, 1826;  Mohs's  Miueralogy,  1822;  Haidiuger 's  transla- 
tion of  Mohs,  1825;  Breithaupt's  Charakteristik,  1820, 1823, 1832;  Beudant's  Treatise,  1824, 1832; 
Phlllips's  Min.,  1823,  1837;  Glocker's  Min.,  1831,  1889;  Sliepard's  Min.,  1832-35,  and  later 
éditions;  von  Kobell's  GrundzQge,  1838;  Mobs's  Min..  1839;  Breithaupt's  Miu.,  1836-1847: 
Haidingers  Handbuch,  1845:  Hausmann's  Haudbuch.  1847;  Dufréuoy's  Min..  1844-1847  (aise 
1856-1859);  Glocker's  Synopsis,  1847;  Brooke  &  Miller,  1852;  Rammelsberg's  HaudwOrterbuch 
and  Suppléments,  1841-1853,  also  bis  Miueralcbemie,  1860,  1875;  Hessenberg's  Notizen,  1854  to 
1873:  Koksharov's  Minéralogie  Russlands,  1854  to  1891;  Keungott's  Uebersicbt,  1844-1865;  Des 
Cloîzeaux's  Mineralogy,  1862,  1874;  von  Kobell's  Geschîchte,  1864;  Naumann's  Miu.  (and  Nau- 
mann-Zirkel).  1846  to  1885;  Tscberraak's  Min.,  1881;  Goldschmidt's  Index,  1886-'91;  Hintze'a 
Min.  (16^9-'91),  ûve  parts  only  completed,  but  with  greater  détail  of  treatment  than  bas  been 
before  attempted.  To  tbe  above  list  are  to  be  added  the  earlier  éditions  bf  this  work  by  James 
D.  Daoa,  1837, 1844,  1850.  1854,  1868. 
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Reducing  flame,  p.  xl. 
Twinning  axis,  p.  xviii. 
Twinning  plane,  p.  xviii. 
Varieties. 


xi\ 


a.ô,é.d,î,etc.|^'y«^"^«"P^*^  "«»'  P- 

(     etieq. 

a,  t,  c,  Axes  of  elasticity,  p.  xxxv. 

a  â  Y  \  Axial  angles,  p.  xxxii;  also  in. 

'     *     '    *      (     dices  of  refraction,  p.  xxxv. 
2E,  2y,    2H,  j  Optic  axial  angle  in  air,  etc., 

2E,  2G,      .  i     p.  xxxY. 


The  following  signs  are  frequently  employed  : 


/  Plus  and  minus,  as  defining 
.  •<     the  optical  character  of  crys- 

(     tais,  p.  xxxv. 
.    Parallel  to,  tmaœ.  pi.  \  a, 

iPerpendicular  or  normal   to, 
as  Bx  J.  c. 


A. 


il» 


AU  températures  are  gfyen  on  the  CenUffradêêealê, 


)  Angle  between  two  forms,  as 
100  A  110  =  46^ 
C  Mean  of  two  (or  three,  etc.]' 
•  \     analyses;  also,  in  some  cases. 
(     of  separate  déterminations. 


Descriptive  Mineralooy. 


GENERAL  CLASSIFICATION. 


L  Vatiti  BTiRURHTH. 


n.  SULPHIDES,  SSLEVIDZfl^  TSLLUBIDXB,  AB8BHIDB8^  AHnXOHIDXa 


III.  Solpho-salts. — SOTPFAMKTTITEB»   SïïLPHAHnXOHITBfl^    SULPEOBlflMUTJIXI^ia, 

IV.  Haloid8.->CHL0BIDB8,  BB0MIBB8,  lODIDSS;    TLTIOBIDZS. 

V.  Oxissa 

VL  Oxygen-Salts. 

1.  CABBOlTATZaL 

5.  SUJCATSB,  TITAVATS& 
8.  HlOBATBS,  TAVTALATSa 

1  Phosphates^  Absehatbs,  Yahabates;  AHTmoHAXBa  Vit&ates. 

6.  BOEATSS.     VRAVAT1& 

6.  SlTLFHATZS^  CHBOXATES,  TSLLUSAXB& 

7.  TVHGSTATIS^ 'H0LTBDAT1& 

VTL  Salis  of  Organic  Acids  :  Oxalates,  Mellates,  etc. 

VUL  HTDSOGABBOir  COMPOTJHDS. 


2  NATIVE  ELEMENTS. 


■S. 

L  Non-Metals.  n.  Semi-Metals.  IIL  Metali. 

I.  Non-Metal8. 

!•  Carbon  Group. 

1.  Diamond  0  Isometric 

2.  Graphite  0  Rhombohedral  b  =  1*3859 

2.  Sulphur  Group. 

5.  Snlphnr  S  Orthorhombic  df:2:éi  =  0-8131  : 1 :  1*9034 
4.    Selensnlphur         (Se^S) 

fia.  Seleninm  (artif .)        Se  Monoclinic,  like  the  monoclinic  forma  of  sulphur. 

n.  Semi-Metals. 
3.  Tellurium-Arsenic  Group.    Rhombohedral. 

rr^  a 

6b.  Sélénium  (artif.)        Se  93''  — 

6.  Selen-tellurium     (Te,Se)  —  — 

7.  Tellurium  Te  93^    3'  1-3298 

8.  Arsenic  As  94"^  54'  1-4013 

9.  Allemontite  SbAs, 

10.  Antimony  Sb  92°  53'  1-3236 

11.  Bismuth  Bi  92''  20'  1-3036 

12.  Zinc  (only  artif.?)      Zn  93M6'  1-3564 

Zinc  beloDgs  with  this  rhombohedral  group,  and  oonneots  the  seml-metals  to  the  metalB; 
1t  is  also  8tated  to  oe  isometric  like  mercury. 

m.  Metals. 

4.  Gold  Group.    Isometric. 

18.    Oold  Au 

Electrum  (Au.Ag) 

14.    Silver  Ag 

16.    Copper  Gu 

16.  Mercury  Hg 

17.  Amalgam  AgHg,  Ag^g.,  eto. 

1.  Arquante         Ag„Hg 

2.  Kongsbergite  Ag^^Hg 

18.  Lead  Pb 


19.    Tin  (cryst.  only  artif.)  Sn  Tetragonal  i  =  0-3857 

Orthorhombic    «:  ï  :  (J  =  0-3874  :  1 :  0-3557 
Tin  is  closely  related  to  lead. 

5.  Platinum-Iron  Group.    Isometric,  also  in  part  Rhombohedral. 
Isometric.  RhombohedraL 

SO.    Platinum  Pt  with  Fe 

also  with  Ir,  Rh,  Os 
21.    Iridium  (Ir,  Pt)  22.  Iridosmine  (Ir,Os)  rr'  =95°  i^' 

Platiniridium       (Pt,  Ir)  1.  Siserskite  i  =1-4105 

2.  Nevyanskîte 
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23.    PalUditim  Pd 

S5.    IroB  Fe  with  Ni,  Co,  also  Un 

Âwaraite  Fe  Ni, 

Sohreiberflite,  Bhabdite,  etc. 


Rhombolwdnl. 
S4.  AUopaUadiom     Fd 


1.  Carbon  Oroup. 

1.  DUMOliD.  Adsmai,  ponctum  lapldls  pretlosior  anro,  JfanObu,  Astroa.,  4, 1.  096  (tli9 
nrlicBt  diaUuct  meotloa  of  true  dlamuDd).  Adimas,  in  part,  i%n.,  37, 10.  Dtanunt  Oirm. 
IHunant  JV.     Dùunanle  Itat.,  8pm. 

Isometric;  tetrahedral.     Observed  forms': 

•  (100,  U)      /(MO.  i-S)       6(480.  •-*) 

•  (111,  1)         <(210,  1^2)       1(U100,  i-U) 
d(110,  0         ff(B2û,  i^)       PI221,  S) 


^(511,  5-6) 
t  (211 ,  aa) 
I  (821 .  8-1) 


u  (481 .  H)         S  (S41 , 
C  (oearo)  $(661. 

e(uearil) 


9J 


-  tetnbedial  forma,  and  the  hemiliediBl 


Fig,  1.  S.  Africa.    3,  Haidlnfter.     8.  7,  8,  Rose-Sadebeck.     fl,  Grott- 


4  NATIVE  ELEMENTS. 

Twina:  tw.  pi.  o  very  commoti,  both  contact-  and  peDetration-twine;  the  former 
often  âattened  |  o\  also  tw.  axU  &  cubic  axis,  tou  twins  with  parallel  axes, 
.  Bymmetrical  to  a  cubic  plaue,  aiid  interpenetratiiig  eac)i  othor.  Faceu  commotily 
much  curvcd,  and  often  striatcd,  most  frequently  ||  intersection  with  o.  Inverteâ 
triangular  depresaions  common  on  o  (t.  1),  also  others  of  diagonal  quadrilatéral  form 
on  a;  octahcdral  faces  built  u{)  of  succesBivi^  plates.  Crystats  distorted  into  elon- 
gated,  pear-shaped  forme,  also  irregular;  and  m  groupe.  In  spherlcal  forms  with 
radiaied  atnicture  and  rougb  extenor.     liarely  maesivc. 

Cleavage:  o  highly perfect.  Fracture  conciioid al.  Brittle,  H.  =  10,  butgreater 
on  a  than  on  o.  G.  =  3-516  -  3'525  cryatals;  3'4'J!)  -  3-503  bort;  3-15  -  3-29  car- 
bonado,  Ë.  v.  Baumbauer.*  Luater  adamantine  to  greaay,  Bometimee  dttU.  Color 
vhite  or  coloriées;  occasionally  varioua  pale  shudee  of  yellow,  red,  orange,  green, 
bine,  brown;  somctimes  black.  Usually  transparent;  also  translucent  and  opaque. 
Befractive  and  diapersive  power  bîgh;  indicea: 

nT  =  3-4135  %  =  2-4195 

n,  =  S'40840  Ll     nj  =  3  41733  Na 

Becomee  phosphorescent  when  exposed  to  light  radiation  or  to  an  electric  discbarge 
in  a  vacnum  tnbe.  Positively  electrified  by  friction;  a  uon-conductor  of  electricity. 
Often  ahowB  abnonnal  double  refraction,  rarely  distinetly  uniasial;  also  occaaionally 
ezbibita  aaterism. 

Var.— 1,  Ordinary,  In  cryslals  uiiially  with  rounded  faces  and  varying  from  tiione  which 
are  colorlessand  freeirom  flawB  (j!r«(  tealer)  Ihrough  maiiy  fuiut  abadee  of  color,  vellow  ibe 
moat  commOD  ;  rose,  green,  on d  bluc  sbades  are  rare,  especially  [he  last  ;  often  futl  of  llawsBnd 
lieoce  of  value  ooly  for  cuttiug  purposes. 

The  crvBtala  often  contain  numerous  microscoplc  cavllies  (Brewster).  and  eome  are  reodered 

arly  black   by  tbelr  n ■---      --■■    '   '' ■■'-     "  -    "  '     "■  —     -" '  - 

,  Innzed  light,  of  comni 
«ionsof  small  diamondB 
carbonaceous  maiter,  of  rutile  {?j  hâve  been  noted. 

a.  BoTt  or  Boort  ;  rounded  forms  with  rough  exterior  and  r&dlated  or  confused  crystalliue 
,_  Btructure,   often  aggrerated   togetber.   or    encloaing   crystale.    No   distinct 

cleavage  obtAÎDable,  HardneaH  greater  than  in  Ihe  crysialB,  and  epeclûc 
giavity  lesB.  Luater  greasy.  Color  grayish  to  blackish.  Translucent,  There 
are  graduai  transitloas  from  the  perfeclly  ciystallized  diamond  thiougli  tbe 
forniB  Imperfeclly  crystallized  or  mode  up  of  several  indlvidualB  lo  Ihe  tnie 
bort,  as  agalo  between  tbe  bort  eud  carbonndo.  Crysiala  or  fragmenta  of 
cryatals  useless  as  gems  are  also  called  bort  in  tiie  Irade. 

8.   Carbonaâo  or  Carbon;  black  diamond     Massive  wilb  ciyatalline  struc- 
ture, BOmetimea  ^niilar  to  compact,  nitbout  cleavage.     Hsrdness  sa  greal  as, 
orgreal«T  Ihan  witb  thecrystalsand  less  brittle,  but  spécifie  gravity  leas,  due  in 
BoBT.  pari  to  slight  porodty.    Luater  résinons  to  adamautme.    Coior  black  or  gray- 

kb  black.  Opaque.  Foundoccasionallv  in  large  mastes  up  to  Til  carala  (Boutau).  The  Irue 
carbonado  aeems  to  graduate  iuto  the  disllnctly  crystallized  minerai.  It  la  obtaiaed  cblefly 
from  tbe  province  of  Bahia,  Brazil. 

Comp. — Pare  Carbon,  except  in  the  autliracitic  variety,  carbonado,  from  which 
Kivot  obtained  on  combustion  an  ash  varying  from  0-24  to  2-03  p.  c.  (i)x.). 

Pyr.,  Bto. — tlnaffecled  by  beat  eicept  al  very  high  températures,  when  (in  au  ouygen  atmo- 
sphère) It  buius  to  carboQ  dioxide  ;  out  of  contact  with  the  atr  It  ia  transformed  loto  a  ktnd  of 
coke.'    Not  acted  upon  by  acids  or  alkalies. 

Obi — The  diamond  occurs  chiefly  in  alluvial  deposlts  of  gravel.  aand  or  clay,  associnted  wilb 
quartz,  eold.  platinum.  zircon,  octabedritc,  rutile,  brookile,  hématite,  llmenfte  aod  alao  auda- 
lusite.  cnrysoueryl,  lopaz.  corundum,  tourmaline,  gamet.  etc.;  tbe  associaled  minerais  beiug 
tbose  common  lu  gmnitic  rocks  or  granitlc  vejns.  Also  found  io  quartzoee  conglomérâtes,  and 
furlher  In  connection  with  Ihe  laminated  granular  quartz  rock  or  quartzoae  hydromicn  Kbisi, 
HaeolmnyU,  wbich  in  Ihlii  slabs  is  more  or  leas  liexilile.  Tliis  rock  occurs  at  the  mines  of  Brazil 
and  the  Urats  ;  and  also  In  Oeorgia  and  North  Carolioa,  wbere  a  few  diamonds  bave  been  found 
It  bas  lieen  reporled  as  uccurriiig  m  t,Ua  iii  a  pegiiiatyle  veîn  in  gneiss  nt  Bellary  in  Imlia 
(Clinper').  ll  occurs  furlher  \a  coaun'liuu  wiib  au  erii|,iivi-  itrriiloiyie  lu  Soiilh  Africa.  ll  hua 
been  nnled  ns  gnijisb  piiriicea  foiiiiiug  o^.e  i^cr  ci-ui  of  ibe  uiuttuiliL-  whitb  fell  ut  Novo-Liei. 
Uovi.  Pen^a.  Kiiss a.  Sept.  22.  \mi ;  alH>  in  tlii-  form  .if  blatk  dhtiuoiiil  ,11.  =  Uj  in  tlit  meleoi i.u 
Of  Ciiii-ote.  Uhili'.  (Cf  iilso  CiifUiidit.  \>.  6.)  U.iubrée  luis  [>oii.ie.l  out  llie  au.ilogy  exisiiug 
bi'iwet'M  ibe  occurrence  of  Ihe  dmmund  m  Souili  Ariicik  (sec  belou)  and  In  metuoriii-a,  C.  It . 
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ludia  was  tlie  chief  source  of  diamonds  from  very  early  times,  as  reoorded  by  Sanskrit 
writers,  down  to  the  discovery  of  the  Brazilian  mines.  There  are  tbree  principal  localities. 
The  tirst  in  southem  India,  in  the  Madras  presidency,  embraces  the  districts  of  Eadapah  (or 
Cuddapah),  Bellaiy,  Eamul,  Kistna  and  OodavarL  Tbis  région  includes  tbe  famous  "  Gol- 
conda  mines,"  the  name,  however,  as  stated  by  Bail,  beins  to  some  extent  a  misnomer  since  it 
was  merely  tbe  mart  where  tbe  diamonds  were  bougbt  anasold;  it  was  originally  applied  to  tbe 
capital  now  represented  onlv  by  an  abandoned  fort  near  Hyderabad,  and  was  thence  extended  to 
the  sorroimding  district.  A  second  région  fartber  nortb  covers  a  large  tract  between  the  Maba- 
nadi  and  Godayari  rivers  ;  it  includes  the  neighborboods  of  Sambalpur  and  Wairagarh  80  miles 
southeast  of  Nagpur.  Connected  with  tbis  tract  there  are  also  two  or  tbree  localities  within  the 
province  of  Châtia  Nagpur,  where  diamonds  bave  been  found.  A  tbird  région  is  in  Bundel- 
khand,  in  central  India,  especially  near  tbe  town  of  Panna.  In  addition  to  tbe  precedlng  some 
diamonds  bave  also  been  reported  as  obtalned  from  a  bill  stream  near  Simla.  Tbe  Indian 
diamonds  were  obtalned  in  part  from  alluvial  wasbings,  in  part  from  a  quartzose  conglomerate  ; 
at  Pftnna  tbis  conglomerate  (Rewah  group)  appears  to  be  largely  made  up  of  fragments  of  a  lower 
sandfltone  (Semri  sandstone)  wbich  it  bas  been  suggested  may  represent  tbe  original  matrix. 
The  yield  of  tbe  Indian  mines,  once  so  large,  is  now  inslgnificant  ;  it  is  mentioned,  bowever,  tbat 
one  stone,  weighing  when  rough  67  and  as  eut  25  carats,  was  found  in  1881  in  tbe  Bellary  district 
(Mallet). 

The  diamond  deposits  of  Brazil  bave  been  worked  since  tbe  early  part  of  tbe  18th  century, 
and  bave  yielded  very  largely,  although  at  the  présent  time  tbe  amount  obtalned  is  small.  Tbe 
moflt  important  région  was  tbat  near  Diamantina  in  tbe  province  of  Minas  Geraes.  It  is  situated 
along  the  crest  and  on  the  flanks  of  the  Serro  do  Espinbaço,  the  mountain  ridge  wbich  séparâtes 
tito  Sic  Francisco  river  and  its  branches,  especially  the  Rio  das  Velbas  on  tbe  west,  from  the 
Jequitinhonha,  and  the  Doce  on  tbe  east.  The  diamonds  are  obtalned  in  part  from  river  wasb- 
ings  (iertiooê  do  rio\  as  oonsplcuously  those  of  tbe  bed  of  tbe  Jequitinhonha,  and  in  part  from 
prairie  wasbings  {iervieGS  do  campa)  as  on  tbe  high  ridge  known  as  the  beights  of  Curralinbo. 
The  river  deposits  {ecuealho)  consist  of  rolled  quartz  x>ebDles,  mixed  with  or  cemented  by  a  ferru- 
ginous  clay.  wbich  usually  rests  on  a  bed  of  clay.  Tbe  most  common  associated  minerais  are 
rutile,  octahedrite,  broolate,  hématite,  martite,  ilmenite  and  magnetite,  with  also  quartz, 
cyanite,  tourmaline,  lazulite,  gold,  and  many  others  as  garnet,  zircon,  euclase,  topaz,  etc.  The 
diamonds  are  most  abundant  m  the  eaklâiroes,  wbich  seem  to  be  large  potholes  or  giant  kettles. 
In  the  upper  plateau  diggings,  the  diamond  occurs  in  part  in  a  sort  of  conglomerate  called  the 
gurgulho,  consisting  of  quartz  fragments  wbich  are  less  rolled  tban  tbose  of  the  cascalbo,  as  are 
«iao  the  accompanying  minerais,  wbich  occur  too  in  Icas  abundance.  At  some  of  thèse  mines,  as 
those  of  8ao  Joâo  da  Chapada,  the  diamonds  occur  in  clay  {barro)  wbich  bas  been  regarded  as 
the  resuit  of  the  décomposition  in  situ  of  veins  traversing  tbe  hydromica  schist  and  itacolumjrte 
formation.  At  Grâo  Mogor,  farther  nortb,  diamonds  bave  been  obtalned  in  tbe  quartzose  scbist 
(cal]e<l  itacolumyte),  thoueh  most  of  the  spécimens  sbowinf  tbis  association  are  fraudulent. 

Other  Brazilian  localities  aro  those  of  Baga^em  and  Abaethe,  soutbwest  of  Diamantina; 
farther  tbe  Lençies  and  other  mines  of  the  provmce  of  Babia,  discovered  in  1844,  and  finally 
on  the  Salobro  and  other  branches  of  tbe  Rio  Pardo,  two  days'  journey  from  tbe  little  port  of 
Ouiavieiras,  discovered  in  1881. 

The  discovery  of  diamonds  in  South  Africa  dates  from  1867.  The  diamonds  occur  in  the 
gravel  of  the  Vaal  river,  from  Potchefstroom,  capital  of  tbe  Transvaal  Republic,  down  to  its  Junc- 
tion  with  the  Orange  river,  and  thence  along  the  latter  stream  as  far  as  Hope  Town.  The 
principal  riter  diffginffê,  bowever,  are  along  tbe  Vaal  river  between  Klip  Drift  and  its  junctioo 
with  the  Hart  river.  Thèse  bave  yielded  well,  includine  some  large  stones  (as  tbe  "titewart," 
and  "  Star  of  South  Africa")»  but  are  now  comparatively  unproductive,  and  bave  been  nearly 
abandoned  for  the  dr$fdigmngê,  discovered  in  1871. 

Thèse  are  chiefly  in  Griqualand-West,  south  of  the  Vaal  river,  on  tbe  border  of  tbe  Orange 
Free  State.  There  are  hère  a  number  of  limited  areas  approximately  spberical  or  oval  in  form, 
with  an  average  diameter  of  some  200  to  800  yards,  of  wbich  Eimberley,  De  Beer's,  Du  Toit'f 
Pan  and  Bultfontein  are  the  most  important.  A  circle  8^  miles  in  diameter  encloses  the  four 
principal  diamond  mines. 

The  gênerai  structure  is  similar  :  a  wall  of  nearly  horizontal  black  carbonaceous  shale  with 
nptumed  edges  enclosing  the  diamantiferous  area.  Tbe  upper  portion  of  tbe  deposit  consista  of 
a  friable  mass  of  little  cohérence  of  a  pale  yellow  color,  called  tbe  "yellow  ground."  Below 
the  reach  of  atmospberic  influences,  the  rock  is  more  flrm  and  of  a  bluisli  green  or  greenisb  color; 
it  is  called  the  '*  blue  ground  "  or  simply  "  the  blue/'  Tbis  consista  essentially  of  a  serpentinous 
breccia:  a  base  of  hydrated  maspesian  silicate  penetrated  by  calcite  and  oî>aline  silica  and  enclos- 
ing fragmenta  of  bronzite,  diallage,  vaalite,  also  garnet,  magnetite,  and  ilmenite,  and  less  com- 
monly  smaragdite,  pyrite,  zircon,  etc.  Tbe  diamonds  are  rather  abundantly  disseminated 
througb  the  mass,  in  some  claims  to  the  amount  of  4  to  6 carats  per  cubic  yard.  The  original  rock 
■eems  to  bave  been  a  peculiar  t3rpe  of  peridotite  wbich  bas  been  called  Kiniberlyte,  Thèse  areas 
are  believed  to  be  volcanic  pipes  and  the  occurrence  of  the  diamonds  is  obviously  connected  with 
tbe  eniptive  outflow,  whether  brought  up  from  underlying  rocks  (as  the  large  number  of  broken 
stones  suggests)  or  formed  by  the  action  of  beat  upon  the  carbonaceous  shales  is  uncertain. 

Since  tbe  discovery  of  tbe  South  African  mines  in  1867,  up  to  1886,  it  bas  been  estimated  tbat 
the  région  bas  yielded  stones  aggreeating  upward  of  80  million  carats,  of  a  value  of  from  200  to 
390  mSlion  dollars  ;  the  yield  for  1§S6  was  over  8  million  carats.   (Jb.  Min.,  2,  81, 1887.)  Another 
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estimate  (1889)  gives  as  the  amount  obtained  f rom  Kimberley's,  De  Beer's,  Du  Toit's  Pan.  and 
BuUfontein.  between  Sept.  1882  and  the  end  of  1888, 18  million  carats  Talued  at  nearly  100  million 
dollars  ;  farther,  the  entire  production  of  the  18  vears  (1871-1889  incl.)  is  estlmated  as  ezceedine 
40  million  carats,  or  more  than  eight  ions.  The  smgle  mine  of  Eimberley  is  said  to  haye  yielded 
from  1871  to  the  end  of  1885  about  17i  million  carats  (9^  tons),  while  the  total  amount  of  reef 
and  ground  excavated  exceeded  20  million  tons.  (J.  Soc.  Arts,  Oct.  4,  1889.)  In  1889  theyield 
is  stated  to  hâve  been  8  million  carats  valued  at  over  20  million  dollars. 

Dian^nds  are  also  obtained  in  some  quaiitity  in  Bornéo,  associated  with  platinum,  etc.:  thua 
on  the  wœt  in  the  basin  of  the  Eapoeas  river  near  the  town  of  Pontianak,  and  also  in  the  south- 
east  near  Bandjermassim.  In  Australia,  in  alluvial  deposits  near*  Mudgee  on  the  Cudgegong 
river  and  Bingera  in  the  valley  of  the  Ilorton  river  in  New  South  Wales.  Other  localities, 
chicfly  in  connection  with  gold-washings,  hâve  been  noted  in  Victoria,  Queensland,  and  South 
Àustralia. 

The  Ural  diamonds  weru  «liscuvered  in  Ib:*}^  ;  they  occur  in  the  détritus  along  the  Adolfskol 
rivtilet  near  Bisersk,  where  worked  for  gold,  and  also  at  other  places. 

In  the  United  States  a  few  crystals  hâve  been  met  with  in  Hutherford  Co.,  N.  C,  and  Hall 
.  Co.,  Ga.;  they  occur  also  at  FortÎB  mine,  Franklin  Co.,  N.  C.  (Gtenth);  one  handsome  one,  over 
^  in.  in  diameter,  in  the  village. of  Manchester,  opposite  Richmond,  Va.;  one  welghing  4^  carats- 
was  found  in  1886  at  Dysortville.  McDowell  Co.,  N.  C. 

In  Caiifornia.  at  Cherokee  ravine,  in  Butte  Co.  ;  also  in  K.  San  Juan,  Nevada  Co.  ;  in  Fronch 
Corral,  one  of  1\  carats  ;  at  Forest  Hill,  £1  Dorado  Co.,  of  1^  carats  ;  Fiddletown,  Amador  Co.  ; 
near  Placerville.    Report ed  from  Idaho  and  from  Oregon  with  platinum. 

The  largest  diamond  of  which  we  hâve  any  knowledge  is  mentioned  by  Tavemier  (1676)  as 
in  possession  of  the  Great  Mogul.  As  lieured  by  him  it  had  the  form  and  size  of  hàlf  a  hen's 
e%g,  It  is  stated  to  hâve  weighed  origmally  790  carats,  but  there  is  some  question  as  to  this 
amount,  and  it  may  hâve  been  much  less.  Some  authors  believe  that  the  Kohinoor  is  identical 
with  this  diamond,  perhaps  reduced  in  size  by  cleavage.*  The  Kohinoor  weighed  when  brought 
to  England  186  carats,  and  as  reçut  as  a  brilliant,  it  weighs  now  106  carats.  Other  famous 
diamonds  are:  the  Orlov.  193  carats  ;  the  Régent  or  Pitt,  137  carats  ;  the  Florentine  or  Grand 
Duke  of  Tuscany,  138  carats  ;  the  Sancy.  58  carats.  The  " Star  of  the  South,"  found  in  Brazil 
in  1853,  weighed  before  and  after  cutting  respectively  254  and  125  carats.  Also  famous  because 
of  the  rarity  of  their  color  are  the  green  diamond  of  Dresden,  40  carats,  and  the  deep  blue  Hope 
diamond  from  India,  welghing  44  carats.  The  history  of  the  above  stones  and  of  others  is 
given  in  many  works  on  gems. 

Of  more  récent  stones  from  South  Africa  may  be  mentioned  :  The  Victoria  (or  the  Impérial) 
from  one  of  the  Eimberley  mines,  which  weighed  as  found  457  carats  ;  it  was  reduced  to  230 
carats  by  cuttinç,  and  later  was  reçut  ;  is  now  said  to  be  a  p9rfect  brilliant  of  180  carats.  The 
Stewart  weighed  before  and  after  cuttinç  288  and  120  carats  respectivelv  ;  the  Star  of  South 
Africa,  88  and  46  carats.  The  Tiffany  diamond,  of  a  brilliant  golden  yellow,  weighs,  eut  as  a 
double  brilliant,  125  carats.  The  colorless  Porter  Rhodes  diamond,  found  at  Kimberley  in  1880, 
weighed  150  carats  uncut.  The  Julius  Pam  diamond,  241i  carats  (uncut)  was  found  at  the  new 
Jagerfonstein  United  mine  in  1889. 

Artii. — Repeated  attempts  to  form  the  diamond  artificially  hâve  been  unsuccessf ul  ;  further, 
its  method  of  formation  in  nature  is  a  mat  ter  of  vague  hypothesis  and  spéculation. 

Réf.— >  See  the  monograph  of  Rose-Sadcbeck,  Abh.  Ak.  Berlin,  1876  ;  Zs.  G.  G^.,  30.  605, 
1878.  Some  of  thèse  planes  (e.g.,  O.  A,  u,  2)  must  be  regarded  as  doubtful  because  of  their 
rounded  faces.  Cf.  also  Hirschwald,  Zs.  Kr.,  1,  212,  1877  ;  Groth,  Min.  Samml.  Strassb.,  4, 
1878 

»  Wîed.  Ann.,  1,  462,  1877.  «  N.  R.,  p.  7,  1867.  *  Wied.  Ann.,  22,  424,  1884.  »  On  the 
phenomsna  accompanying  combustion,  see  Rose,  Pogg.,  148,  497,  1873;  SchrOtter,  Ber.  Ak. 
Wîen,  63  (1),  462, 1871  ;  E.  v.  Baumhauer,  1.  c.  •  On  inclusions,  see  Goeppert,  Nat.  Vh.  Haarlem, 
1864. 

^  On  the  occurrence  of  diamonds  in  India.  see  V.  Bail,  Geol.  India,  vol.  3,  pp.  1-50,  1881; 
Chaper,  C.  R.,  98,  113,  1884.  In  Braeil,  of  later  writers,  Gorceix,  C.  R.,  93,  981,  1881  ;  Derby. 
Am.  J,  Se,  24,  34.  1882.  In  South  Africa,  Dunn,  Q.  J.  G.  Soc.  30.  54.  1874,  33,  879,  1877, 
37.  609.  1881  ;  J.  A.  Roorda  Smit,  Arch.  Néerl.,  15,  61,  1880;  A.  Moulle.  Ann.  Mines,  7, 193, 
1885  :  H.  C.  Lewis,  Proc.  Brit.  Assoc,  1887.  In  the  Ural,  Kk.,  Min.  Russl.,  6,  878,  1866.  In 
Neio  South  Wales,  Liversidge,  Min.  N.  S.  W.,  116.  1888.  Uhitêd  States,  Eunz.  Gtems  and  Precioua 
Stones  of  North  America,  1890. 

^  Diamond  in  météorites,  Erofeyev  and  Lachinov,  Vh.  Min.  Ges.,  24,  263, 1884;  Sandb., 
Jb.  Min..  2.  173,  1889  ;  Will  and  Pinnow.  Ber.  Ch.  Ges.,  23,  345,  1890. 

The  gênerai  literature  contains  such  books  as  the  Edelsteinkunde  of  Eluge  (1871),  Schrauf 
(1869),  Groth  (1887);  Burnham  on  Precious  Stones  (Boston,  1886).  A  good  summarv  of  ail 
points  in  regard  to  the  diamond  is  given  by  M.  E.  Boutan,  Le  Diamant,  Paris,  1886,  328  pp., 
with  numerous  plates,  etc.  ;  pp.  312-feO  give  a  Yery/ull  btbliography. 

Cliftonitk.    .yZefcA^-,  Min.  Mag.,  7,  121, 1887. 

In  minute  cubic  crystals,  sometimes  with  dodecahedral  faces,  or  with  those  of  a  low  tetr»- 

*  A  discussion  of  this  subject  is  given  in  Ball's  Translation  of  Tavemier's  Travels  in  India» 
London.  1889. 
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hexBhedron.  No  cleavage.  Faces  often  depressed.  H.  =  2*6.  6.  =  2*12.  Color  and  streak 
black.  Coup.— Carbon,  like  graphite,  with  which  it  agrées  îd  characters  except  form  and  hard- 
ness.  From  tlie  Youndegin.  West  Australia,  meteoric  iron.  found  in  1884.  îfamed  after  R.  B. 
Clif ton.  ProfesBor  of  Physics  at  Oxford,  England.  Graphitic  crystals,  of  cubo-octahedral  form» 
occur  in  the  Cocke  Co..  Tenn.  (Sevier)  Iron. 

Haidinger  (Pogg. ,  67,  437, 1846)  described  graphite  crystals  from  the  Magura,  Arva  météorite, 
regarded  by  him  as  pseudomorphs  after  pyrite,  but  su^gested  by  Rose  to  be  pseudomorph  after 
diamond,  Beschr.  Meteor.,  40,  1864.  Brezina  has  studied  the  Arva  crystals  fufther,  identifying 
the  forms  (310,  820)  ;  he  shows  that  they  and  the  cliftonite  are  to  be  regarded  as  pseudomorphs 
after  diamond,  Ann.  Mus.  Wien.  4,  102, 1889. 

2.  GRAPHmS.  Plumbago,  Molybdœna.  Bly-Ertz,  BrameU,  Min, .58.  1739  [notPlumbago 
Affrie,,  Oeiner}.  Blyertz  pt..  Mica  pictoria  nij^ra,  Molybdsena  pt.,  WaÛ.,  181.  1747.  Mica  des 
Peintres.  Crayon.  Fr.  Tri.  Wall..  1753.  Black  Lead.  Reissblei  (=  Drawing-lead)  O&rm.  Molyb- 
dsnum  Linn.,  1768.  Plumbago  Seheele  (proving  its  carbon  nature).  Ak.  H.  Stockholm.  1779. 
Plombagine  de  Liêle,  Crist.,  1788.  Graphit  Wem„  Bergm.  J.,  880,  1789,  Karst,  Mus.  Lesk.,  2, 
839, 17^.  Melangrapbtt  Haut.,  Handb.,  513,  1845.  Fer  carburé  Fr.  Graflte,  Pombaggine 
Ital.    Grafita  8pan. 

Rhombohedral.    Axis  è  =  1-3859;  0001  A  lOÎl  =  ♦58**  Kenngott^ 

Poniui»:c(0001,  O):  a(llS0,*.2);  r(10îl,  12);  «(2246,1-2);  «(1121,  2-2).  Angles:  «<=:42'44'; 
«•  =  70"  10';  rr'  =  94'31'. 

In  six-aided  tabular  crystals  striated  ||  edge  c/r,  faces  rarely  distinct.  Com- 
monly  in  imbedded  foliated  masses,  also  columuar  or  radiated;  scaly  or  slaty; 
granular  to  complet  ;  earthy.    Rurely  iu  ^lobular  concrétions  with  radiated  stracture. 

Cleavage:  basai,  perfect,  r  indistinct (?).  Thin  laminas  flexible^  inelastic. 
Feel  greasy.  H.  =  1-2.  G.  =  2 '09-2 -2 3;  2-229  Kenng.  Luster  metallic,  some- 
times  dull,  earthy.  Color  iron-black  to  dark  steel-gray.  Opaque.  A  conductor  of 
electricity. 

Comp.— Carbon,  like  the  diamond;  often  impure  from  the  présence  of  iron 
sesqnioxide,  clay,  etc. 

The  purest  forms  usually  Ticld  upon  combustion  a  little  ash,  from  a  fraction  of  one  per  cent 
apwards  (see  5th  £d.  p.  24).  The  sp^ific  gravity  varies  with  the  amount  of  impurities.  Ram* 
melsberg  obtained  as  the  residue  upon  ignilion  of  puriâed  graphite  :  Ticonderoga  0'24  p.  c, 
Biberia  (Alibert)  0*60,  Arendal  0-64.  Ûpernavik  1*97.     Min.  Ch.,  1,  1875. 

^fr.,  €fto. — ^At  a  high  température  some  graphite  bums  more  easily  than  diamond,  other 
varieties  (e.g.  Ticonderoga)  much  leas  so  (liose,  cf.  Rg.  1.  c).  B.B.  infusible  ;  fused  with  nitre 
in  a  platinum  spoon,  deflagrates.  converting  the  reagent  into  potassium  carbonate,  which  effer- 
Tesces  with  acids.     Unaltered  by  acids. 

Oba. — Graphite  occurs  in  beds  and  embedded  masses,  laminée,  or  scales,  in  granité,  gneiss, 
mica  schist,  crystalline  limestone.  It  is  in  some  places  a  resuit  of  the  altération  by  heat  of  the 
coal  of  the  coal  formation.  Sometimes  met  with  in  basaltic  rocks,  as  with  the  metallic  iron 
of  OWfak,  Greenland.  It  is  often  obserVed  in  meteoric  irons*,  either  in  nodules  or  in  veins; 
the  Seyier  iron  yielded  a  nodule  weighing  92  grams.    Cf.  also  Cliftonite. 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which 
occurs  in  clay  slate  ;  in  Glenstrathfarrar  in  Inverness-shire,  forms  nests  in  gneiss  ;  at  Arendal  in 
Norway,  in  quartz  ;  at  Pargas  in  Finland  ;  in  the  Urals,  Siberia,  Finland  ;  in  various  parts  of 
Austria;  at  Passau  in  Bavaria  ;  France  ;  at  Craigman,  Avrsbire,  it  occurs  in  coal-beds  which 
haye  been  aitered  by  contact  with  trap.  In  Irkutsk,  in  tue  Tunkinsk  Mts.,  in  eastem  Siberia, 
the  Alibert  graphite  mine  affords  some  of  the  best  graphite  of  the  world  and  in  large  quant itiea 
(Kk.  Min.,  4,  ISS,  1862).  Large  quantitics  are  brought  from  the  £ast  Indies,  especially  from 
Ceylon. 

Forms  beds  in  gneiss,  at  Sturbridge,  Mass.  ;  also  at  North  Brookfield,  Brimfield,  and  Hin» 
date,  Mass.  ;  In  Cornwall,  near  the  Housatonic,  and  in  Ashford,  Conn.  ;  at  Goshen,  Sullivan 
Co.,  N.  H.;  also  in  Brandon,  Yt.;  at  Grenville,  Pr.  Q.,  associated  with  titanite  and  wollastonite 
in  granular  limestone.  Foliated  graphite  occurs  in  large  quantlties  at  Ticonderoga,  on  Lake 
QtOTtte  ;  also  upon  Roger's  Bock,  associated  with  pyroxene  and  titanite.  Near  Amity,  Orange 
Co.,  Sr.  Y.,  it  18  met  with  in  white  limestone,  accompanying  spinel,  chondrodite,  hornblende, 
etc.;  at  Rossie,  St.  Lawrence  Co..  N.  Y.,  crvstallized  with  iron  ore,  and  in  gneiss;  at  Hillsdale, 
Columbia  Co.,  N.  Y.;  at  Bloomingdale.  K.  J.  ;  at  Franklin,  K.  J.,  in  rounded  concrétions 
imdiated  within  ;  in  Loudon  Co.,  Ya.:  in  Wake  Co., N. C.  ;  on  Tiger  River,  and  at  Spartanburgh 
near  the  Cowpens  Furnace,  8.  C.  ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro',  associ- 
ated with  wollastonite,  pyroxene,  and  scapolite  ;  and  one  and  a  half  miles  from  this  locality,  it 
occura  in  abundance  in  syenite,  at  Mansell's  black-lead  mine  ;  also  at  Byers,  Chester  Co.  A 
graphitic  earth  Is  mined  for  paint  in  Garland,  Montgomery.  Hot  Sprint  and  Polk  Cos.,  Arkansas. 

In  Califomia,  at  Sonora,  Tuolumne  Co.,  a  deposit  was  formerly  worked  ;  occurs  also  at 
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Summit  City.  Alpine  Co..  near  Fort  Tejon.  Kero  Co.,  Tejunga,  Los  Angeles  Co.,  Boser  Hill, 
Fresuo  Co.,  and  elsewbere.  In  Hutnboldt  Co.»  Nevada;  Beaver  Co.,  Utah  ;  Albany  Co., 
Wyomiug.     A  large  deposit  occurs  at  St.  John,  New  Brunswick. 

In  the  United  States,  the  mines  of  Ticonderoga  fumish  most  of  tbe  graphite  mined  coinmer- 
cially:  5.>0.000  Ibs  were  produced  in  1888,  416,600  in  1886»  828,000  in  1887;  also  tbe  Uerou  mine 
near  Raleigb.  N.  C.  yielded  20.000  Ibs  in  1887. 

Tbe  naine  black  lead,  applied  to  tbis  species,  is  inappropriate,  as  it  contaius  do  lead.  Tbe 
name  grapbite,  of  Werner.  is  derived  from  yfja(f>€ty,  tQ  write. 

Artif  — A  common  product  in  irou  f  urnaces. 

Réf.— >  Ticouderogu,  Min.  Not ,  xiv.  10  :  Ber.  Ak.  Wien,  13,  1864.  NordenskiOld  made  tbe 
grapbite  from  Ersby  and  Storgârd  mouoclinic,  Pog:g.,  96,  110.  1866.  Tbeautbor's  observations 
on  Ticonderoga  crystals  conûrm  Keungott.  Hj.  bîjôgreu  bas  sbown  tbal  tbe  species  must  be 
regarded  a$  bexagonal,  Ofv.  Ak.  Stockb.,  41,  Ko.  4.  29,  1884.  *Cf.  Renug.,  1.  c— some  doubt 
surrouuds  tbe  measiirements  and  planes  because  of  tbe  extraordinary  liexibflity  of  tbe  material. 
Cf.  Dx.,  Miii./2.  23,  1874.  «Meunier,  Ann.  Cb.  Pbys.,  17,  46,  1869  ;  J.  L  Smith.  Am.  J.  Se. 
11,  388.  433.  1876. 

Tremenhkbritb.  Piddingion  Appears  to  be  impure  graphite,  or  is  between  coal  and 
grapbite  ;  it  is  scaly  in  structure,  and  bigbly  metallic  in  luster.  Sent  from  Tenassertm  by 
Capt.  Tremeubeere.     Cf.  Mallet,  Min.  India,  p.  11,  1887. 

Gkafhitoid  from  the  mica  schists  and  pbyllytes  of  tbe  Saxon  Erzgebirge,  is  a  form  of  com- 
bustible Carbon,  burning  in  tbe  tlame  of  a  Bunsen  Imrner.  Analysis  :  C  §9*76.  H  0*24  =  100. 
Occurs  as  an  incrustation,  also  imprégnâtes  tbe  rock  mass  in  fine  bands.  Stiuer,  Zs.  G.  Ges.,  37, 
441,  1885. 

ScHUNGiTE,  from  tbe  Olonets  Government,  Russia,  is  a  similar  amorpbous  form  of  carbon 
iutermediate  between  anthracite  and  graphite,  occurriug  in  pbyllite.  Named  (1884)  from  ibe 
local ity  Schunga.  G.  =  1*98.  Contains  0'4D  p.  c.  hydrogen.  Inastranteê^,  Jb.  Min.,  1,  97. 
1880;  1,92,  iSsiai 


2.  Sulphur  Group* 


3.  ÔULPHUR.    Schwefel  Oerm.    Svafvel  8md,    Soufre  Fr.    Solfo  liai    Azufre  /Span. 


Orthorliotnic.     Axes  â  :  5  :  (J  =  0-81309  :  1  :  1-90339  Koksharov'. 

100  A  110  =  39°  6'  51",  001  A  101  =  66°  52'  8",  001  A  011  =  62**  17'  1". 


FormB*: 

<i  (100  ,  i-î) 
0(010,  il) 
c  (001  .      0) 

m{llO,    I) 
1. 


A;  (120,    i-i) 

u(103,    fi) 
«(101.     l-i) 

«  (013 ,      J4) 
2. 


w  (028 ,  |4) 

n(011,  1-ï) 

6(031  ,  S-i)* 

*{n9,  4) 

«(117.  4) 


«(115, 
«^(114, 


•  (118.  \) 
y(112,  i) 
P(lll,     1) 


6. 


8  (221  .  2)« 

r  (831  .  8)» 

/î^(815.  j3)* 

a  (313,  l-S)» 

r(811,  38) 


^(344.  Il) 

2(135,  1-3) 

x(i:^.  1-à) 

q  (131 ,  34) 


7. 


Pigs.  1 — 5,  simple  forms.    6.  Swoszowioe.  Zeph.    7,  Phlegreean  Fields.  Soc. 


8ULPHUB  QB0UP-8ULPHUB. 


82'  101' 
50'  59' 
4i' 


=  54''  47 
=  108'  81 
=  134°  84' 


«^ 

=  18=«8' 

«lU 

=  38°  ]9' 

et 

=  81°    6*' 

eo 

=  87°    2' 

=  45M0' 

m 

=  66°38' 

ep 

=  71°  8H' 

eS 

=  80°85è' 

'r 

=  83°  48' 

S*.  ^  eo   =  87°    2'  Bj     =    80°  48' 

75'  W  «    =  45°  Iff  pp"  =  •86'  40*' 


=    47°  Iff  op''  =  78°  84' 


66°  48'  fip"  =  34'  64' 

80°  86'  aa-  =  27°  69' 


=  84°  ir 


Twine':  tw.  plane  (l)  e  (101),  Bometîmes  as  BymmetrJcal  pénétration  twins; 
(2)m  ratlier  rare;  (3)  h  (011).  Crystala  commonly  acute 
pyramidal  (Qgs.  1-4);  Bometimes  thicif  tabular  |  c,  also 
«phenoidal  in  habit  (hvmihedral  ?),  as  in  f.  6.  Âlso 
massive,  in  spherical,  reniform  shapes,  incrusting,  stalac- 
titic  and  stalagmitic;  in  .wder. 

Cleavage:  c,fii,p impenecL  Fracture coiichoidal  to 
oneveD.  Ratherbrittletoimprfectly  sectiie.  H.=l-5-2-5. 
tJ.  =  2'05-2'09,  Lnster  resinouB.  Color  aulphur-yellow, 
rtraw-  and  honey-yellow,  yellowiflh  brown,  greeniBn,  red- 
dish  to  yellowisn  gray.  btreak  white.  Transparent  to 
translacent.  A  non-condactor  of  eleotricity;  by  friction 
negatively  electrified. 

Optically  +.  Double  refraction  atrong.  Ax.  plane 
i  h.    Bx  X  c.     Dispersion  p  <  y.     Axial  angles,  Dz.*:  Rabbtt  Hole,  Ne*.* 

2H^r  =108°  18*  fit  =a088  .  .  aV,  =8»°  V 
aHiuy  =  104°  12'  flj  =  2048  .-.  37,  =  69°  6' 
8H^M  =  108°  18'     A*  =  2082     .-.  «Vw  =  69°  18' 

Befractive  indiceB,  Schranf  : 

.      Na(DllDe)         a  =  1-9S047        f)=  208833        ;■=  3  34062 
CompH  Tar. — Pare  aulphnr;  often  contaminated  with  clay,  bitumen,  and  othor 
impurities. 

Somerimes  cont&Ina  traces  of  Te.  Se.  etc.  ;  ftu  oraDge-red  variely  front  JnpaD  {leltuntil- 
lAur.  H.  CArrill  Lewte)  gave  Divers  {Cb.  NewB,  48,  384.  168S)  S  fl9'76.  Te  017,  Se  008, 
.AïO-Ol  =  100. 

Bulphur  mny  alao  be  obtaiaed  la  tbe  laboretory  lu  other  allotropie  forma,  sce  below. 

Pyr.,  atc— Melts  al  108°  C. ,  and  at  270°  burns  with  a  blulah  tlnme  yielding  Biilphur  dloxlde. 
Inaoluble  in  water,  aud  Dot  acted  ou  by  tlie  aeids,  but  soluble  1d  carbon  disiilphide 

Obs.— The  gre&t  repositnrlea  of  Bulpbur  are  cithcr  beds  of  gvpaum  and  Ibe  aKsociele  nirki, 
or  tbe  régions  of  active  aod  extinct  volcanoes.  1d  tbe  vallcy  of  Noto  and  Mazzaro,  JD  Sicily; 
at  Conll,  near  Cadiz,  in  Spain;  Bex,  lu  Snitzerland;  Cracow,  in  Poiand,  It  occura  in  tbe  former 
tltualion;  near  Boloj^aa,  Italy,  in  fine  cryatala,  embedded  !n  bitumen.  Slci  j  and  Un-  ueiKh1)or- 
ing  Tolcanlc  laies;  Ihe  Bolfalora,  near  Naples:  tbe  voleanoes  of  Ihe  Pacillc  occan,  e.g.,  Kilauea 
on  Hawaii,  elc.,are  localitiesof  the  lutter  klnd.  Tbe  crj-stals  from  Girgenti  In  Sicily  are  some- 
times  two  or  tbree  incbea  In  diameter.  It  ta  also  deposited  from  bot  aprlngs  in  Icciniid;  and 
in  Savoy,  Swiizerland.  Hanovtr,  snd  other  countries.  it  is  met  with  !n  certain  mctallie  veins; 
with  lead  ures  near  MUsen  and  siniilarly  at  Monte  Poni.  Sardïnia  Near  Cracow  and  in  Upper 
Egypt  there  arc  laree  deposits,  and  In  Ihe  island  of  Melos.  Abiindant  In  tbe  Cblllan  AndeS' 
aiso  oblaiued  fron)  China,  Japan.  India,  tbe  PhUippiiie  islands.  eic. 

Sulphur  1b  foiind  near  tbe  sulpbur  aprinçs  of  New  York,  Virginia,  etc.,  sparingly;  In  manjr 
toal  deposils  and  elsewhere.  wbcre  pyrites  is  iindergoing  décomposition;  in  microscnpic  crya- 
tala at  Bome  of  the  eold  mines  of  Virginia  and  Norlh  Carolina;  In  minute  cryst*ls  on  cleuvage 
tarfaces  of  galeua.  Wheatley  mine,  Phenixville,  Pa.  ;  In  small  masses  in  limeRtone  on  tbe  Poto- 
m&c.  tweuty-fire  miles  above  Washington;  in  an  cxieuBive  bed  at  Lalie  Charles,  CalC4isieu 
parish,  Ls.i  Tom  Green  Co..  Texas. 

Some  of  tbe  more  important  deposils  in  Ihe  western  U.  8.  are  the  followfng:  in  WyomiDg. 
io  the  Uintah  Hl«.,  80  miles  s.e.  of  Evanaton;  in  Nevada  near  Humboldt  Elouse,  Humboldt 
COUBtyi  alao  In  the  same  county  at  Iho  Kabbtt  Hole  Springs;  Steamboat  Springs,  Washoe  Co  ■ 
Columbus,  Eameralda  Co.  In  soutbern  Utab  In  large  depodls,  now  mincd,  at  Cove  Creek, 
Hlllard  county.  In  Califomla,  at  tbe  geysers  of  Napa  valley,  Sonoma  Co.;  tn  Santa  Barbara 
tn  good  cryatala;  near  Clear  lake,  Lake  Co.,  a  large  deposit,  with  a  veln  of  cinnabar  cutllng 
thiough  It.     Id  the  Yellowstone  Park,  In  depoeita  and  about  the  fumaroles 
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Arti£ — Sulphur  maj  alao  be  obtained  in  the  laboratqry  in  several  other  allotropie  f ormiL 
As  given  bj  Muthmann  "  they  are  as  follows  : 

fi'9ulphur  Monoclinic  0-99675  ':  1  •  0*99968       >5  =  84'  14' 
r-9ulphur  "  106094  :  1  :  070944       /?  =  88M8' 

ôêulphur  "  ? 

6-  iulphur  Rhombohedral  ? 

/5-Bu1phur  is  obtained  from  fusion  in  prismatic  cr3r8tal8,  often  acicular  or  flattened  1 100» 
with  100,  110.  210,  011,  111,  111;  110  A  HO  =  86"  28'.  This  forin  was  early  studied  br 
Mit8cherlich.>o 

^-sulphur  is  obtained  from  fusion,  also  by  séparation  by  chemical  means  from  bot  saturated. 
solutions  of  various  compounds  ;  babit  thin  tabular  |  010,  with  100,  210,  012,  111,  îll. 

d-sulphur  obtained,  but  with  difficulty,  by  séparation  by  chemical  means  at  low  tempéra- 
tures in  thin  pseudo-hexagonal  plates. 

6-8ulphur  is  the  black  sulphur  (schwarze  Schwefel  of  Magnus)  whicb,  it  bas  been  sugçested, 
may  belong  in  the  ffroup  with  metallic  sélénium  and  tellurium.  Sulphur  is  also  obtained  in  an 
elastic  rubber-like  form  when  poured  in  the  molten  condition  into  water  ;  this  soon,  however, 
becomes  brittle. 

Re£ — '  Min.  Russl.,6, 868, 1874,  on  crystals  from  Qerman^,  Spain,  and  Lower  Egypt.  Zephar- 
ovich  obtained  identlcal  results  on  crystals  from  Swoszowice,  Jb.  G.  Reichs..  19,  225,  1869. 
Accurate  measurements,  showiug  some  variation  in  the  form,  especially  between  natural  and 
artiflcial  crystals,  bave  also  been  made  by  Mitscherlich,  Ann.  Ch.  rhys.,  24,  264,  1828,  and  1.  c. 
beluw;  Scacchi,  Mem.  G.  Campania,  1849;  Schrauf.  Ber.  Ak.  Wien,  41,  794,  1860;  Brezina, 
ib.,  60  (1),  539,  1870;  Arzruni,  Zs.  Kr.,  8,  838.  1884;  Molengraaflf,  ib.,  14,  43,  1888  ;  Busz,  ib.^ 
16.  616,  1889. 

'  See  Brezina,  1.  c,  for  early  authorities;  he  adds  00,  q,  r,  l  on  artif.  cryst.  ■  Friedlftnder, 
Min.-Samml.  Strassburg,  p.  262,  1878.  «Fletcher,  Phil.  Mag.,  9,  186,  1880.  »E.  S.  D.,  Rabbit 
Hole,  Nev.,  Am.  J.  Se,  32,  889, 1886.  «  Molengraaff,  Saba,  W.  I.,  1.  c.  '  Cf.  Rath,  Pogg..  Erg., 
6,  849,  1878;  165,  41,  1875.  •  N.  R.,  98,  1867.  •  1.  c.  «•  Abh.  Ak.  Berlin,  June  §6,  182a 
"  Zs.  Er.,  17,  886,  1890  ;  cf.  also  Rg.,  Er.  Ch.,  45,  1881. 

4.  8ELENSnU>HUR.  Schwefelselen  Strameytr,  Schw.  J.,  43,  452, 1825.  8elenschwefel. 
Volcanite  Adam,  Tabl.  Min.,  54, 1869.    Eolide  Bombied,  Min.,  2,  186,  1875. 

An  orange-red  or  reddish  brownish  minerai  containing  sulphur  and  sélénium,  but  in 
unkuown  proportions  ;  occurs  in  cnists  with  aal  ammoniac  on  the  islands  Vulcano  and  Lipari. 
A  seieniferous  sulphur  occurs  at  Eilauea  (J.  D.  D.),  also  in  Japau. 

In  the  laboratorv  mixtures  of  sulphur  and  sélénium  hâve  been  obtained  in  crystallized  form. 
Muthmann  ^  concluaes  tbat  up  to  85  p.  c.  of  8e.  the  form  corresponds  tg  the  orthorhombic 
£r-sulphur  ;  between  85  and  66  p.  c.  to  7^ -sulphur  ;  more  than  66  p.  c.  to  a-selenium,  which,  it  is 
suggestcd,  may  correspond  to  d-sulphur.     Cf.  sulphur  and  sélénium. 

Réf.— >  Zs.  Kr.,  17,  857,  1890,  also  earlier  ;  Rathke,  Lieb.  Ann..  162,  188,  1869,  and  Betten- 
dorff  and  Rath,  Pogg.,  139,  829,  1870. 

6.  SBIJESNIUM.    Selen  Qenn,    Belenio  lUU, 

Del  Rio  bas  stated  that  a  minerai  from  Culebras,  Mexico,  which  he  ârst  announced  aa 
selenide  of  mercury  and  zinc  (riolite  of  Brooke),  was  later  foimd  by  him  to  be  a  mixture  of 
fialHM  sélénium  with  selenides  of  mercury,  etc.  No  confidence,  however,  can  be  attached  to  thi^ 
conclusion.     Cf.  Phil.  Mac.,  4,  118,  1828  ;  8,  261,  1886. 

In  the  laboratory  sélénium  can  be  obtained  in  several  allotropie  forma  As  given  by  Muth- 
mann, they  are  : 

à\h\  h 
a-Mlmium    Monoclhiic  1*68495  : 1  :  1*6095        /S  =  75' 58' 

/3'selenium  '*  1*5916    :  1  :  11852        /?  =  86'  56' 

y-êelenium    Rhombohedral 

or-selenium  is  obtained  from  bot  saturated  solutions  in  carbon  disulphide,  crystals  thin  tabular 
I  001,  of  hexagonal  habit. 

/^-sélénium  is  obtained  by  the  evaporation  of  cold  saturated  solutions  in  carbon  disulphide 
in  short  thick  prisms,  also  tabuUir  |  100  and  |  001  ;  this  form  was  earlier  measured  by 
Mitscherlich. 

X-selenium  or  metallic  sélénium  is  rhombohedral,  isomorphous  with  tellurium  and  occurs  of 
similar  habit.  G.  =  4*5.  It  is  a  conductor  of  electricity,  but  its  résistance  varies  widely  under  the 
action  of  light. 

It  bas  been  assumed  that  the  monoclinic  sélénium  of  Mitscherlich  was  isomorphous  with  the 
early  known  monoclinic  sulphur  (Rg.,  Er.  Cb.,  47,  65, 1881),  but  Muthmann'a  measurements  fall 
to  show  anv  close  resemblance  fn  arncla 
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3.  Tellurium- Arsenic  Group. 

e.  8BZ.BN.TEZiLURIUBt.    B,  8.  Dana  and  H.  L.  WéO»,  Am.  J.  8c.,  40,    78,  1890. 

MassiTe,  with  indistinct  columnar  structure. 

Cleavaçe:  hexagonal  prismaticperfect.   Brittle.    H.  =  2-2*5.    Luster  metallic. 
Golor  blackish  gray.    Streak  black.     Opaque. 

Comp. — Tellurium  and  sélénium  in  a  ratio  of  nearly  3  :  2. 

AnaL— H.  L.  Wells,  after  deducting  65*68  p.  c.  gangue,  consiBting  largely  of  quartz  with 
aome  barite: 

Te  70-69  Be  29-31  =  100 

Pjrr.,  etc. — B.B.  on  charcoal  fuses  very  easil^,  coloring  the  fiame  blue  with  a  greenish  tinge, 
«nd  giyin^  a  strong  characteristic  odor  of  sélénium;  the  sublimate  near  the  aœay  is  white,  and 
dull  reddish  at  a  distance.  In  the  closed  tube  a  nearly  black  sublimate  with  a  reddisb  edge 
above  (8e),  and  below  drops  with  metallic  luster  (Te).  In  the  open  tube  a  grayish  sublimate  with 
a  reddish  fringe,  and  aboyé  this  volatile  crystals  of  BeOi;  and  below  near  the  assay  a  copious 
sublimate  of  TeOa,  fusin^  into  colorless  drops. 

Obi. — Occurs  embedaed  in  a  gangue  consistlng  largely  of  quartz  with  some  barite  at  the 
£1  Plomo  silver  mine.  Ojojona  disérict,  Tegucigalpa,  Honduras. 

7.  TEIaLURIUM.  Aurum  paradoxum  vel  problematicum  MûUer  «.  Beichêniteîn,  Phys. 
Arb.,  Wien,  1,  1782.  8ylvanite  Kinoan,  Min.,  2.824,  1796.  Gediegen-Tellur  Kla/i^,,  Beitr.,  3, 
%  1802.    Tellur,  Qediegen  Sylyan  Oerm.    Tellure  natif  auro-ferrifère  K    Tellurio  lUU, 

Bhombohedral.    ÀJcia  è  =  1-3298;  0001  A  lOÎl  =  ♦56^  55i'  Rose*. 

:  e  (0001,  0);  m  (lOÎO,  I)  ;  r  (lOÎl,  B)  ;  ri  (Olïl.  -1).    Angles:  rr'  =  98"  8',  rr^  =  49**  32. 


Crystalfi  minute  hexagonal  prisms  with  r,  or  both  r  andr^and  then  hexagonal 
in  aspect.     Commonly  massive,  columnar  to  fine  granular. 

Cleavage:  m  perfect;  c  imperfect.   Somewhat  brittle.    H.  =  2-2*5. 
•6.  =  6'l-6-3.     Luster  metallic.     Oolor  and  streak  tin-white. 

Oomp. — ^Teilurium,  with  sometimes  a  little  sélénium,  also  gold,  iron,  etc.  A 
^>ecimen  from  Nagyâg  afforded  Petz  (Pofi^g.,  67,  477,  1842):  Tellurium  97'216, 
and  gold  2*78^  ^Ith  a  trace  of  iron  and  sulphur.  Another  from  Eaëzebaja  gave 
von  Foullon  :  Te  93*81,  Se  6*69  =  100,  after  deducting  pyrite  12*40  p.  c, 
quartz  1*10,  Yh.  G.  Reichs.,  269,  1884. 

Pyr.— In  the  open  tube  fusss,  giving  a  white  sublimate  of  tellurium  dioxide, 
which  B.  B.  fuses  to  colorless  transparent  drops.  On  charcoal  fuses,  volatilizes 
almost  entirely,  tingeing  the  flame  êreen,  and  giving  a  white  coatine. 

Obs. — Occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transylvania 
(wbence  the  name  Bylvan  and  Sylvanite),  in  sandstone,  accompanying  quartz, 
pyrite,  and  gold.    In  Boulder  county,  Colorado,  at  the  Red  Cloud  mine  ;  also-in       Artif.  cryst 
Magnolia  district  at  the  Keystone,  Dun  Raven,  and  other  mines  ;  in  the  Ballerat 
disuict  at  the  Smuggler  mine  ;  in  Centra  district  at  the  John  Jay  mine  in  large  masses.    An 
impure  variety  from  the  Mountain  Lion  mine  bas  beesn  called  LhnUe  (Berdell). 

Roi.— *  Rose,  Abh.  Ak.  Berlin,  84,  1849;  also  on  artif.  cryst..  s  (1121  2-2).  Penfield 
obtained  on  brilliant  artif.  crystals,  tV  =  93'*  lO'  (priv.  contr.)  ;  von  Foullon,  on  Faézebaja 
crystals,  mr  =  88^  6'  (1.  c). 

8.  ARSBNIO.  Ctediegen  Arsenik,  Arsen,  Scherbenkobalt,  Oerm.  Arsenic  natif  Fr.  Ar- 
senico  native  lUU.,  8pan. 

Rhombohedral.     Axis  è  =  1-4013;  0001  A  lOÎl  =  58°  17'  Zepharovich*. 

Forma:  r(10h,  B);  also  artif.  cryst.,  e  (0001,  0);  s  (1014,  +  i);    e  (01 Î2,  -  \)\   h  (0882,  -  |). 
Angles  :  rr'  =  *94'  64',  »  =  22'  U',  ce  =  SS**  68i'.  eh  =  67'*  36',  a'  =  37"  54',  «'  =  66*  Oi'. 

Twins:  tw,  plane  e.  Natural  crystals  rare,  usually  acicular.  Generally  gran- 
ular masedve;  sometimes  reticulated,  reniform,  and  stalactitic  (Scherbenkobalt 
OerrnA.     Structure  rarely  columnar. 

GleavBge:  c  highly  perfect;  «  imperfect.  Fracture  uneven  and  fine  çranular. 
Brittle.  H.  =  3-5.  G.  =  5 •63-5-73.  Luster  nearly  metallic,  Color  and  streak 
tin-white,  tarnishing  soon  to  dark  gray. 
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Comp. — ^Ârsenic^  often  with  some  antimony^  and  traces  of  iron^  âlver^  gold,  or 
bismuth. 

Anal.  Janovsky  (Ber.  Ak.  Wien,  71  (I),  276, 1875)  from  Joachimsthal  :  Ab  90*91,  8b  1*66, 
NI  4-64.  Fe  207.  8iO,  O'ôS,  Mn,  8  tr.  =  99-73.  A  Variety  from  Valtellina,  wlth  G.  =  5*777,  con. 
tained  8  8  to  10'8  p.  c.  8b,  Bizzarrl  and  Campani,  Zb.  Kr.,  12,  194,  1886. 

Pyr. — B.B.  on  charooal  volatilizes  without  fusing.  coats  the  coal  with  white  arsenic  triozide, 
and  affords  a  garlic  odor;  the  coating  treated  in  R.  F.  volatilizes,  tiugeing  the  flame  blue. 

Obfl.— Native  arsenic  commonly  occura  in  Teins  in  crystalline  rocks  and  the  older  schiste, 
and  is  often  accompanied  by  ores  of  antimony,  ruby  silyer,  realgar,  sphalerite,  and  other  nietallic 
minerais. 

The  silver  mines  of  Freiberg.  Annaberg.  Marienberg,  and  Schneeberg  afford  it  in  considér- 
able quantities;  also  Joachimsthal  in  Bohemia,  Andreasberg  in  the  Harz,  Kapniknnd  Orawitza 
in  Hungary,  Kongsbers  in  Norway,  Zmeov  in  Siberia  in  large  masses,  and  at  St.  Maria  aux 
Mines  iu  Alsace;  also  fit.  Corna  dei  Darden,  Valtellina,  Italy.  Abundant  at  the  silver  mine» 
at  Ohaiiarçillo,  and  elsewhere  in  Chili;  at  the  argentiferous  mines  of  San  Augustin.  Hidalgo,. 
Mexico,  and  Eapanfa  gold  mine,  New  Zealand. 

In  the  U.  S.  at  HaverhiU.  N.  H.,  in  thin  layers  in  dark-blue  mica  slate;  also  at  Jackson, 
N.  H.;  on  the  E.  liank  of  Furlong  Mtn.,  Qreenwood,  Me  In  nodules  in  a  silver  and  gold  mine 
near  Leadville,  Colorado.    Watson  Creek.  Fraser  R.,  British  Columbia. 

The  name  arsenic  is  derived  from  the  Greek  clppeviKÔy  or  àpaeriKov,  moêcuUne,  a  tenu 
applied  to  orpiment  or  sulphide  of  arsenic,  on  account  of  ItA  poteut  properties. 

Alt. — Oxidizes  on  exposure,  producing  a  black  crust,  which  is  a  mixture  of  arsenic  and 
arsenolite  (Asad),  also  producing  pure  arsenolite. 

Rel— >  Joachimsthal,  Ber.  Ak.  Wien,  71  (1),  272, 1876.  Rose  gives  for  artif.  crystals,  rr'  = 
94*'  56',  Abh.  Ak.  Berlin,  82.  1849  ;  Miller  gives  rr'  =.  94   19',  Min.  p.  117,  1852. 

Absbnolampritb. — c.  ffintÊe,  Zs.  Er.,  11,  606,  1886.  Arsenik-wismuth,  Wemer;  arsen- 
glanz,  hjrpotyphit,  BreUhaupt. 

Apparentfy  an  allotropie  form  of  arsenic.  Massive,  with  fibrous  foliated  structure,  ahowinr 
one  cleavage.  H.  =2.  G.  =  5'8-5'5.  Luster  metallic,  brilliant.  Color  lead-gray.  Streak 
black.  Composition,  nearly  pure  arsenic.  Wemer*s  minerai  contained  8  p.  c.  bismuth  ;  » 
spécimen  examined  by  Frenzel  (Jb.  Min.,  677.  1874)  gave:  As  9586,  Bi  1*61,  Fe  101, 
8  0*99  =  99*47.  The  original  armnglaïkt  is  from  Marienberg,  Saxony;  also  reported  from  Mar- 
kirch  in  Alsace.  Hintze  obtained  :  As  98*48,  Fe  100.  SiOa  0*05  :  his  minerai  was  from  Copiapo, 
Chili.  Differs  from  ordinary  arsenic  in  structure,  softness,  lower  speciflc  gravity  and  billliant 
luster;  the  last  character  suggests  the  name  from  Xatinpôî  hutrouB, 

9.  ALLBMONTTTB.  Antimoine  natif  arsenifère  H.,  Tr.  4. 281. 1822.  ArsenikroieasglanA 
Zippe,  Vh.  Ges.  Mus.  Bôhmen,  1824,  102.  Arsenik-Antimon  Hauêm.  Arseuiure  d'Antimoine 
Fr.  Antimon-Arsen,  Arsenantimon,  Qerm,  Arsenical  Antimony.  Allemontit,  Raid.,  Handb.» 
557,1845 

Rhombohedral.  In  reniform  masses  and  amorphous;  structure  curved  lamel< 
lar;  also  fine  granular. 

H  =  3*5.  G.  =  6*203y  Rg.  Luster  metallic,  occasionally  splendent;  some^ 
times  dull.     Color  tin-white  or  reddish  gray;  often  tamished  brownish  black. 

Comp. — SbAs*  =  Arsenic  65*2,  antimony  34*8. 

Analysis,  Rg.  (Pogg.,  62,  187,  1844),  Allemont:  Arsenic  [6215],  antimony  87*85  =  100. 

Pyr. — B.B.  emits  nimes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule,  which. 
takes  fire  and  bums  away,  leavinç  antimony  trioxide  on  the  cbarcoal. 

Obs.— Occurs  sparingly  at  Allemont;  PHbram  in  Bohemia,  associated  with  sphalerite, 
antimony,  siderite^  etc.  ;  Schladming  in  Styria;  Andreasberg  in  the  Harz. 

ANTiMONiAii  Arsenic —An  antimonial  arsenic,  containing.  according  to  Scbultz  (Rf .,  Min. 
Ch.,  984,  1860),  7*97  p.  c.  of  antimony,  occurs  at  the  Palnibaum  mine,  near  Marienberg  In 
Saxony.  A  similar  compound,  consistinç,  according  to  Genth  (Am.  J.  Se..  33,  191,  186^,  of 
arsenic  90*82  and  antimony  9*18  (=  17  As  -^  1  Sb).  occurs  at  the  Ophir  mine,  Washoe  Co  .  CaU- 
fornia.  in  fincly  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white  and 
iron-black  on  a  fresh  fracture,  but  grayish  black  on  tarnishing,  associated  with  arsenolite.  calcite, 
and  quartz. 

10.  ANTIMONY.  Gediget  Spitsglas  (fr.  Sahlberf)  o.  Bœab,,  Ak.  H.  Stockh.,  10.  100. 
1748.  Oronêt,  Min.,  201,  1758.  Spiesglas,  Gediegen  Antimon  Oerm,  Antimoine  natif  Fr. 
Antimonio  nativo  lUU.,  8pan. 

Rhombohedral.     Axis  è  =  1-32362;  0001  A  lOU  =  56**  48'  12"  Laspeyre8\ 
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»■<:   0  (0001,  0)i   r(1011,  B),  c(10U, +  i);   «(0112,  -  i);   also  on  artif.  crystals^ 
a  (llâO,  t-2:,  f  (0221,  -  2),  x  (2858,  -  J»). 

e»  =  20*  55'  ftj  =  87'  26'  ts'  =   86°  1'  «'  =   68"  27' 

<îr  =  56**  48'  «  =  7V  58'  fT'=  ^W  53'  10"  m'  =  110"  47i'. 

Twins*:  tw  plane  «^  in  complex  gronps,  fonrlings  and  sixlings,  al80  polysyn- 
thetic.  Oenerally  massive^  lainellar  and  distiuctly  cTeavable;  also  radiated;  some» 
times  botryoidal  or  reniform  with  a  granular  textnre. 

Cleavage*:  c  highly  perfect  ;  e  distinct;  8  sometimes  distinct  ;  a  indistinct» 
Fracture  uneven;  very  brittle.  H.  =  3-3'5.  G.  =  6*65-6 •72.  Luster  metallic. 
Color  and  streak  tin-white. 

Comp. — Antimony^  oontaining  sometimes  sihrer^  iron^  or  arsenic. 

Pyr.— B.B.  on  charcoal  fuses,  gives  a  white  coating  in  both  O.  F.  and  R.  F.  ;  if  the  blowinflr 
be  intermitted.  the  globule  continues  to  glow,  giving  ofl  white  fumes,  until  it  is  finally  crustea 
OTer  with  prismatic  crystals  of  antimony  trioxide.  The  white  coating  tinges  the  R  F.  blulsh 
green.    Crystallizes  readily  from  fusion. 

Oecurs  in  lamellar  concrétions  in  granular  limestone  near  Sala  in  Sweden;  at  Andreasberg 
in  the  Elarz  ;  in  argentiferous  Teins  in  gneiss  at  Allemont  in  Dauphiné;  at  Pribram  in  Boheçiia; 
in  Mexico;  Huasco,  Chili;  Sarawak  in  Bornéo;  at  Warren,  N.  J.;  in  Kern  Co.,  Cal.,  between 
KemTille  and  Hayilah;  in  argillyte  at  South  Ham,  Canada;  in  considérable  quantities  at  Prince 
WUliam  parish,  York  Co.,  N.  Brunswick.  3f.  Eunz.  Am.  J.  Se,  30,  275,  1885. 

AU. — Oxidizes  on  exposure  and  forms  yalentinite  (SbiOi). 

Rai— 1  On  artif.  cryst.,  Zs.  G.  Ges.,  27,  574,  1875;  Rose  obtalned  rr'  =  92°  25'  and 
è=:  1*9068,  Abh.  Ak.  Berlin,  78.  1849.  *  Andreasberg,  described  by  ROmer,  Jb.  Min..  810, 
1848,  bat  shown  by  Rose  to  be  complex  twins»  with  tw.  plane  e,  '  Lasp.  1.  c.  ^  Lasp.  1.  c,  also 
Mgg..  Jb.  Min.,  2,  40, 1884. 1, 188, 1886. 


11.  BESMUTU.  Biaemutum,  Plumbum  cinereunoi,  Agrie,,  Foss.,  489,  Interpr.  467.  Antl- 
monium  femininum,  Tectum  Argenti,  Alehem,  Gediegen  W  ismuth  Oerm.  Bismuth  natif  F^, 
Bismuto  native  Bal,,  8pan. 

Rhombohedral.    Axis  è  =  1-3036;  0001  A  lOÎl  =  56°  24 J'  Rose*. 

Forma'  :  e  (0001.  0)  ;    r  (lOll,  B)  ;    e  (0112,  -  i).    g  (0445,  -  |)».    $  (0221.  -  2). 
Angles:  rr'  =  «W  20',  «  =  86"  58',  eg  =  SO''  18',  «  =  71-  87i',  ee'  =  62"  46'.  p^  =  88*  88i', 
•'  =  110'88'. 

Twins:  tw.  plane  e,  sometimes  produced  by  pressure*.  Natural  crystals  rare 
and  usually  indistinct;  artificial  crystals  in  parallel  groups  of  cube-like  rhombohe* 
drons.    TTsually  in  reticulated  and  arborescent  shapes;  foliated  and  granular. 

Cleavage:  c  perfect,  «lessso;  e  indistinct.  Sectile.  Brittle,  but  when  heated 
■omewhat  malléable.  H.  =  2-2*5.  6.  =  9-70^9-83.  Luster  metallic.  Streak  and 
color  silver- white,  with  a  reddish  hue;  subject  to  tarnish.     Opaque. 

Comp.,  Tar. — Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium. 


r.,  etc.— B.B.  on  charcxMil  fuses  and  enlirely  volatilizes.  glvîng  a  coating  orange  yellow 
while  hot.  and  lemon -yellow  on  cooling.  Fuses  at  265**  C.  Dissolves  in  nitric  acid;  subséquent 
dilution  causes  a  white  precipitate.     Crystallizes  readily  from  fusion. 

Obs.— Bismuth  oecurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  clay  slate.  accom- 
panyingyarious  ores  of  silver.  cobalt,  lead  aud  zinc.  It  is  most  abundant  at  the  silver  and  cobalt 
mines  of  Sazony  and  Bohemia.  as  at  Schneeberg.  Altenbere,  Joachimsthal.  Johann georgenstadt, 
etc.,  with  varions  bismuth  minerais  at  Meymac.  Corrèze,  France.  Also  at  Modura  and  Gjelle- 
bok  in  Norway,  at  Falun  and  elsewhere  in  Sweden.  At  bcbneeberg  it  forms  arborescent 
deliueations  in  brown  lasper.  At  Wheal  Sparnon.  near  Redruth.  and  elsewhere  in  Comwall. 
aud  ut  Carrock  Fells  in  Cumberland.  it  is  associated  with  ores  of  cobalt;  formerly  from  near  Alva 
in  Stirlingshire;  in  a  large  and  rich  vein  at  the  Atlas,  mine,  Devonshire;  at  San  Antonio,  near 
Copiapo.  Chili  ;  Mt.  Illampa  (Sorata)  and  Tazna.  in  Bolivia.  In  Victoria:  the  New  England 
district,  at  Glen  Inness,  Kingsgate  and  elsewhere,  New  South  Wales. 

At  Lane's  mine  in  Monroe,  Conn..  it  is  associated  in  small  quantities  with  wolframite, 
Kheelîte.  i^lena,  sphalerite,  etc..  in  quartz,  also  at  Booth's  mine,  Monroe;  oecurs  also  at 
Brewcr's  mine.  Chesterfield  district.  Soutb  Carolina;  near  Cummins  City.  Colorado;  also  in 
the  placers  of  French  Creek.  Summit  Co.,  and  the  Las  Animas  mine,  Boulder  Co.  (Randall). 

Raf.— 1  Abh.  Ak.  Berlin.  90.  1849.  »  Fletcher,  l>hil.  Mag..  9,  185.  1880.  »  Mgg.,  Jb.  Mhi., 
1.  183.  1886. 
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13.  ZIMU.    Zlnk  0«fm.    Zlaco  Ilot. 

Rliombobedra].    AiU  i  =  186643:  0001  A  lOÏt  =  *in°  386'  WIUlBiiis  aod  Burton'. 

Poniu'  :  «  (0001.  0).  q  (4047,  f),  i  (2(^8,  j),  r  (lOÎI,  B),  l  (3032,  |),  u  (609l,  6);  alM  douM' 
fui  «  (6092,  f),  u  (8088.  |),  x  (4041,  4),  y  (13'0-î3-8,  V)i  *>»>  t>>e  correspocdias  négative  fonuG 
r,  (Olîl,  -  1),  etc.  Angles:  eq  =  41°  60'.  c*  =  4»°  14'.  c(  =  66-  67,  eu  =  88-  661'.  rr,  =  49"  61', 
rK  =  93*  4«'. 

Obtalaed  artlflclally  In  hexagonal  prisme  -nith  Upering  pyramlda,  strongly  atrl&ted  horlzoa- 
tally — thèse  are  either  barrel-shaped  or  tabulAr;  also  lu  complex  crysu^lioe  aggregales. 

Ztnc  alao  appears  to  cryaiallize  in  the  isonielric  System,  at  least  io  various  alloy s' 

Cleavi 
edgesera: 
ish.     Zinc 

Oba. — Native  zioc  basbeen  reporled  from  near  Melbourne,  AustTalia(see  SibEd.  p.  17);  also 
from  aortheastern  Alnbama.  Am.  J.  Se.,  11.  284,  1870;  also  wlth  sphalerite  in  Sliaata  Co.,  Cal. 
Its  existence  in  nature,  hovever,  needa  canflniiaiion. 

Rat— I  Am.  Ch.  J.,  11,  216.  1888.  Cf.  also  Rose,  Pogg.,  83, 129, 1851.  '  NegKenth,ibid.. 
39,  838, 1888.  Cf.  Rose,  Ib.,  85.  298.  1852.  107,  448,  16^.  J.  P.  Cooke,  Am.  iT  8c.,  31, 191. 
1801. 


e  perfect;  also  rhoinbohed rai  (T).  Ralber  brittle.  PercusdoD-âgure  paTaHe]  tO 
I.  H. =  2.  G.  =  6'e-T'2.  LuBter  Dielallic.  Color  and  streak  nhile,  sltgDtly  grey- 
s  at  420'  C.  and  boila  al  about  1000°  C. 


4.  Gold  Oronp. 


bometric.  Observed  forms'  : 

a(100,  i-i}  fl(410,  *4)« 

d(110,  0  /(810,  i-9f 

0(111,  1}  ;t(630.  H/ 


m  (811,  8-8)  1(821,  Mf 

n(211,  2-217  *(1810l,  16-|)' 

1  (421 ,  4-2) 


QOLD    OaOVP—OOLD. 


Iff 


Ttrios:  tw.  pi.  0,  ofteii  flattened  \  o;  also  repeated  and  in  complex  groups*. 
Farmst^,  (1  common,  also  m.     Crystak  often  elongated  in      ij^  g_ 

direction  of  an  octahedral  axis,  giving  rise  to  rhombohe- 
dml  forma  (as  m  in  f.  7,  8),  and  with  paralle)  grouping  to  j. 
arborescent  ahapee;  aleo  îd  plates  fiattened  y  o,  and  brauch- 
iog  at  60"  parallel  eitber  to  the  edgcB  or  diagonals  of  an  o 
faoe,  Skeleton  ciystals  oommon;  edges  often  salient,  or 
again  much  roanded  (f.  1,  4).  Cryatale  irregularly  dis- 
torted  and  passing  into  filiform,  reticnlated,  dendritic 
shapes,  aad  occaaioually  spongiform.  Also  maesire  and  in 
thin  laminie;  oftco  in  âatttined  grains  or  Bcales  and  roUed 
masses  in  saud  or  gravel. 

Cleav^  none.  Fracture  hackly.  Very  malléable  and 
dnctiîe.  H.  =  2-5-3.  G.  =  15-6-19-3,  19-33  when  pnre, 
Bose.  Lu8ter  metallic.  Color  and  streak  gold-yellow, 
sometimes  Inclinlng  to  ailver-white  and  rarely  to  orange- 
red.    Opaqne. 

Conp„  Tar. — Gold,  but  nsnaDy  alloyed  with  silver  i 
larying  amounts  and  sometimes  containing  also  traces  of 
copper  or    irori;    rare  varieties  with  palladium,  rhodium 
and  bismuth  hâve  been  described. 

7«r.— 1.  Ordinary.     Conlaining  up  to  16  p.  c.  of  dlver.      

d«cp  golilyellow  to  pale  yellow,  and  speclâc  grarlty  from  19'8  t< 
«llierof  3:  I  corresponds  [o  lîl  p.  c,  silver. 

Tlie  piirest  gold  wbicli  bus  been  described  Is  that  from  Hount  Morgan.  !□  QueenslaDd.whlch 
btayielded  uy-T  to  098  of  ap\A,  tbe  remainder  belog  copper  with  a  little  iroD;  ellver  js  présent 
mly  M  s  miaute  trace  (Leibiug,  R.  Soc,  N.  8.  W.,  XB,  37.  1884).  Gold  from  Maryborougb. 
Vicloris,  assayed  99'8  p.  c.  The  purest  Llrallan  spécimen  analyzed  by  Rose  gave:  Au  98l>6, 
AgOiB,  Cil  0-3.Î  Pe  005  =  W-53,  with  G.  =  19-10. 

3.  Aryeâliferotu;  SUetrum.  AeuKoi  XP'"^°^  Herod.;'HXfir[f>i>r  ffomer,  Strabo;  Electrum 
FUn..  33,  33.  Oroche  3pan.  Color  pale  yellow  to  yelluwisb.wblte;  0.  =  15-5-13'5.  Ratio  for 
UiïgolilindailTeror  1:1  correspoiids  to  38  p.  c.  of  silver;  14  :  1,  to  36  p.  c:  3:  1,  to  SI  p.  c; 
S):  Mo  là  p.  c.  Pllnv  says  Ihat  wben  the  proportion  of  silver  in  tbe  gold  isoiie-flrth(=  30  p.  c.) 
Il  is  cailed  declrum.    Tbe  word  in  Oreek  meaus  also  nmb«r;  and  its  use  for  tbis  alloy  proMbly 


I 


Elecinim  from 
Qnmli  17  6  to  its 
Q  =1S15.  ando 


0  p.  c.     Se 
6-41=99  7 


B  Altat  884  p.  c.  from  New 
iTEd.  pp.  4,  6.  Tbe  Bodie  electrum  bas 
iHanks.  4tli  Cal.  Min.  Rep.,  191.  1884.) 


3.  Patiadium-Oeid.  iVpwi^  ^rObel.  Avarjety  from  "Porpez,"BrazU,  coniatiiiiig  10  p.  c 
of  pallsiiium,  besides  some  silver,  color  pale  ;  also  from  Jacntuiga  and  Condonga  with  S  to  6 
p  ï.  Pd.  Porpt-z,  UowtTïr,  is  probablv  a  corruption  of  PompeO,  an  old  mining  setlleinvul  mur 
S«bir8,in  wbich  vlcinily  palladium-gold  occurs  ralberabundantly  (Derbv,  priv.conlr.).  A  spéci- 
men from  Taguaril,  Minas  Otiraes,  i^ve  Seamon:  Au  81  06,  Pd  881,  t'iJ.  News.  46.  21i>.  l^--'.' 

1  iUodium-OolEl.  BAeditt.  Adam.  Tabl.  Min  ,  88,  186S.  Coolikins,  according  to  dcl  Rio 
(inn  Cb  Phys.,  39,  187,  1826),  34-48  p,  c.  of  rhodium;  Q.  =  16-5-16-8.  Brillle.  Requires 
nCumiDalion 

S.  BitmiiUiOold.  Black  gold  Avtlr.  mintrè.  Maldonlle  Uîrkh,  Conlrib.  Miii.  Victoria, 
ISÎ*.  'Jorresponds  to  Au.Bi  =  Gold  6115.  bismuth  345  -  100.  Newbery  (le.)  found  Au  64  5, 
BiSSà;  and  Mclvor  Au  M'ia,  Bi  84  88  =  100,  Ch.  News.  68.  191.  1887.  Color  plnkish  Mlver- 
*liile.  larnishing  on  exposure.  LusIeT  melallic,  Occurs  in  quartz  fron)  Niiggely  Reef,  Maldon, 
V7cKiria.    Shepard's  doubtful  bitmuthauriU,  or  bismiithlc  gold,  may  Iw  siniilar. 

California  gold  ia  mostly  from  87  lo  89  per  cent  Sne.  Ihe  average  belng  88  (U.  8.  Mint); 
miay  analyses,  however,  run  up  lo  95  p  c.  or  higher.  wblle  otbers  are  clas^  with  electrum. 
The  gold  from  Chaudière.  Canada,  contains  10  to  15  p.  c.  silver.  thaï  of  Nova  Scotia  is  nearly 
pure.  For  tbe  Austmllan  gold  [Miller,  Livcrsldge),  that  from  Victoria  contains  about  96  p.  c. 
gold,  35  Bilver,  and  0-5  of  otber  mêlais.  Nonb  of  tbis  In  New  Soutb  Wales  the  average  fine- 
ne»  is  93'5  KOld,  6  p.  c.  silver,  the  aasays  i-augiug  moslly  from  90  lo  96.  In  Queensland  the 
arerage  is  87  i5  p.  c.  gold  and  13  p.  c,  silver,  and  for  Maryborougb  85  p.  c.  gold  and  14  p.  c. 
lilTcr.  Farther  north  the  gold  becomes  rlcberagain.  tbat  from  Ibe  Patmer  river  washlngs  con- 
Uining  bul  little  Rilver;  tbatof  Mt.  Morgan  (as  noted  above)  is  nearly  pure.  The  New  Zcalaiid 
solder  ibeOtago,  or  Boutbeni  fields,  issnld  locoutain  less  tban  6  p.  c.silver  with  a  little  copper, 
■bat  of  Nelson  10  to  14  p,  c.  silver,  and  ihai  of  the  Thamea  or  nortbeni  âelds  over  80  p.  c,  silver 
'8.  H.  Coi.  Tiana  N.  Z.  loat.    14, 44«,  1881). 


IG  NATIVE  ELEMENTS. 

Rose  (1.  c,  p.  101)  gives  the  foUowing  déterminations  of  spécifie  grsvity  and  sllTer  percmU 
âge  f rom  Uraliaii  spécimens. 


G. 

Ag 

G. 

Ag 

G. 

Ag 

1910 

016 

17-69 

9  02 

16-87 

18-19 

18-44 

6-28 

17-48 

10  65 

1706 

16  15 

17-955 

8-85 

17-40 

1207 

14-56 

18  88 

For  analyses,  see  5th  Ed.  pp.  4,  6.  and  authorities  there  mentioned,  especially  Rose,  Pogg.- 
23,  161,  1831:  Avdeyev,  ib.,  63,  158,  1841,  for  the  Ural.  Forbes,  Phil.  Mag  ,  29, 129,  30.  142, 
1865;  and  BoussingauU.  Ann.  Ch.  Phys.,  34,  408,  1827,  for  So.  America;  also,  Domeyko,  Min. 
Chili.  E.  W.  Waid  (in  Chtrke's  Researches  in  Southern  Gold  Fields,  Sydney,  1S60,  p.  276)  fi)r 
Australia,  also  Liversidge,  Min.  N.  S.  W.,  1888,  pp.  14-17.  Levol,  Ann.  Ch.  Phys.,  27,  810. 
1849,  for  Africa.    O.  C.  Marsh,  Am.  J.  Se,  32,  895,  1861,  Nova  Scotia. 

Pyr.,  etc. — B.B.  fuses  easily.  Not  acted  on  by  fiuxes.  Insoluble  in  any  single  acid;  soluble 
in  nitro-hydrochloric  acid  (aqua-regia),  the  séparation  is  not  complète  if  more  than  20  p.  c.  Ag 
is  présent  (Rose). 

-  Observations. — Native  gold  is  found,  when  in  êiiu,  with  comparatively  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  thèse 
veins.  The  metamorphic  rocks  thus  intersected  are  mostly  chloritic,  talcose,  and  argillaceous 
schist  of  dull  green,  dark  gray,  aud  other  colors;  also,  much  less  commonly,  mica  and  hom- 
blendic  schist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granité.  A  laminated  quartzyte, 
called  itacolumyte,  is  common  in  many  gold  relions,  as  those  of  Brazil  and  North  Carolina,  and 
sometimes  specular  schists,  or  slaty  rocks  contaïuing  much  foliated  specular  iron  (hématite),  or 
magnetite  in  crains.  A  quartzose  conglomeratc  is  sometimes  riclily  auriferous  as  in  Transvaid. 
Less  frequently  calcite  is  the  vein  matcrial.  as  at  Miner^ville,  Trinity  Co.,  Cal.  (Diller),  and  at 
many  points  in  New  South  Wales  (Liversidge).  Gold  has  also  been  noted  in  scales  embedded 
in  serpentine. 

The  gold  occurs  in  the  quartz  in  st rings,  scales,  pintes,  and  in  masses  which  are  sometimes 
an  agglomération  of  crystals;  aud  the  s*  nies  are  ofien  invisible  to  the  naked  eye,  massive  quartz 
that  appurently  con tains  no  çold  fieiim  ntly  yielilin>r  h  considérable  percentage  to  the  assayer. 
It  is  always  very  irregularly  distributtd,  :.nd  uever  in  con  tin  nous  pure  bands  of  métal,  like  many 
metallic  ores.  It  occurs  bot  h  disKeminitiid  ihron;.'h  ilie  nitiss  of  the  quartz,  and  in  its  cavities» 
the  larger  masses  and  the  âner  crystal1i/»tions  nudtiU'  in  ilic  lutter. 

The  assooiated  minerais  are  :  pyrite,  which  far  excecds  in  quantity  ail  others,  and  is  gcner- 
ally  auriferous;  next,  chalcopyrite.'galena,  spbaleritc.  arsenopyrite,  each  frequently  auriferous; 
often  tetradymite  and  other  tellurium  (»re8,  native  bismuth,  native  ni-senic,  stibnite,  cinnabar, 
magnetite,  hématite;  sometimes  baritc.  scheelîte.  apatitp,  fluorite  siderite,  chrysocolla.  llie 
quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  ustialiy  cellular  and  rusted  from  the  more 
or  less  complète  disappearance  of  the  pyrite  and  other  sulphicies  by  décomposition;  but  below, 
it  is  commonly  solid. 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins  (the 
"  quartz  reefs"  of  Australia),  but  from  the  gravel  or  snnds  of  rivers  or  valleys  in  auriferous 
régions,  or  the  slopes  of  mountains  or  hills.  whose  rucks  coniaiu  in  sonie  part,  and  generally  not 
far  distant,  auriferous  veins:  and  such  mines  are  often  called  alluvial  icuMngs;  în  California 
plae€r-diggin{i8.  Pliny  speaks  of  the  '*  bringing  of  rivers  from  the  mountains,  in  many  instances 
for  a  hundred  miles,  for  the  purpose  of  wasliing  the  débris."  and  this  method  of  hydraulic 
miuin^  has  been  carried  on  în  California  on  a  stiipendous  scale.  (See  Silliman,  in  Am.  J.  Se.,  40, 
10.  18H5.)  The  auriferous  pravel  beds  in  California  were  of  vast  extent:  those  of  the  Yuba,  an 
attlucnt  of  Fealher  River,  varying  from  80  to  250  feet  in  depth,  and  averaging  probably  120  feet. 
Mosl  of  the  gold  of  the  Urals,  Brazil,  Auslnilir*,  and  ail  otber  gold  régions,  has  come  from  such 
alluvial  washings.  At  the  présent  tinie,  however.  the  alluvial  washings  are  much  less  depended 
upon,  in  many  régions  ail  the  gold  being  obtained  direct  from  the  quartz. 

The  alluvial  gold  is  usuallv  in  tlattened  scales  of  différent  degrees  of  fineness.  the  size 
depending  partly  on  the  original  condition  in  the  quartz  veins,  and  parily  on  the  distance  to 
which  it  bas  been  transported.  Transportation  by  running  water  is  an  assorting  process;  the 
coarser  particles  or  largesi  pièces  requiring  rapid  currents  to  transport  them,  and  droppinç  first, 
and  the  tiuer  {float  gold)  being  carried  far  away — sometimes  scores  of  miles  A  cavity  in  the 
rocky  slopes  or  bottom  of  a  valley,  or  a  place  where  the  waters  may  bave  eddied,  generally 
proves  in  such  a  rejçion  to  be  a  pocket  full  of  gold.  The  roUed  masses  when  of  some  size  are 
called  nuggets  (pepitas,5pa7i.  8.A.)\  in  rare  cases  thèse  occur  very  large  and  of  great  value.  The 
Australiau  gold  région  bas  yielded  many  large  nuggets;  one  of  thèse  found  in  185s  weighed  184 
pounds,  and  another  (1869)  weighed  190  pounds.  In  tlie  auriferous  sands,  crystals  of  zircon  are 
very  common  :  also  garnet  and  cyanite  in  grains;  often  also  monazite,  diamonds,  topaz,  corun- 
dum.  iridosmine,  platinum.     The  zircons  are  sometimes  mistaken  for  diamonds. 

Besides  the  free  gold  of  the  quartz  veins  and  gravels,  much  gold  is  also  obtained  from  aurif- 
erous sulphides  or  the  oxides  produced  by  Iheir  altération,  especially  pyrite,  also  arsenopyrite, 
chalcopyrite,  sphalerite,  marcasite,  etc.  At  Steamboat  Sprinçs,  Nevada,  gold  is  being  deposited 
at  the  présent  time  and  probably  from  solution  in  alkaline  sulphides,  toeether  with  sulphides  of 
arsenic,  antimony,  and  mercury,  and  other  compounds,  chiefly  sulphides.  (Cf.  Becker,  U.  8. 
Qeol.  Surv..  Mon.  13.  1888.) 
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Gold  is  widely  distributed  oyer  the  globe,  and  occurs  in  rocks  of  various  âges,  from  the 
Archean  to  the  Cretaceous  or  Tertiary.  The  schists  that  contain  the  auriferous  veins  were  once 
sedimentary  beds  of  clav,  sand,  or  mud,  derived  from  the  wear  of  preexistine  rocks.  Througfc 
aome  proceas,  in  which  heat  was  concerned.  the  latter  were  metamorphosed  into  the  hard  crys- 
talline  schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers: 
and  then  ail  the  tissures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers, 
and  theréfore  conforming  with  the  lamination)  became  lillea  with  the  quartz  veins  containing 
gold.  The  quartz  was  brought  into  the  intersecting  fissures,  and  the  interlaminated  open  spaces, 
irom  the  itx;ks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a 
température  much  above  that  of  boiling  water,  baving  great  decomposlng  and  solvent  power, 
and  carrying  into  cayities  whateyer  they  can  gather  up  from  the  rocKs).  Thus,  the  gold  of  the 
▼eins  was  derived  from  the  rocks  adjoining  the  openings,  either  directly  adjolning,  or  above,  or 
below  it;  and  it  must  theréfore  hâve  been  widely  distributed  through  thèse  rocls  before  tbey 
were  crystallized  and  the  veins  were  made,  although  in  an  infinitésimal  quantity  in  a  cubic 
foot.  As  schists  with  auriferous  quartz  veins  were  made  in  Archean  time,  so  were  they  also  in 
Paleozoic,  especially  at  the  great  mountain-making  epoch  which  closed  the  Paleozoic  era;  also 
later,  in  the  Jurassic  period,  as  in  the  Sierra  Nevada;  and  still  later  in  the  Cretaceous  and  Ter- 
tiary-periods,  as  in  the  Ck>ast  Ranges  of  California.  But  whatever  the  âge  of  the  schists  and 
veins,  the  original  source  of  ail  the  Paleozoic  and  later  gold  deposits  must  be  the  original  rocks  of 
the  globe,  as  they  are  the  great  source  of  the  material  of  the  shales  and  sandslones  of  subséquent 
âges,  exoepting  such  as  may  hâve  been  derived  from  aqueous  solution  or  chemical  déposition. 
Auriferous  quartz  veins  are  in  no  case  igneauê  veins — that  is,  veins  fiUed  by  injection  of  melted 
matter  from  below. 

Gold  exista  more  or  less  abundantl^  over  ail  the  continents  in  most  of  the  régions  of  crystal- 
Une  rocks,  especially  those  of  the  semi-crYstalline  schists;  and  also  in  some  of  the  large  islands 
of  the  world  where  such  rocks  exist.  In  Europe,  it  occurs  with  silver  ores  in  Hungary  at 
KOnigdberg,  Schemnitz.  Kapnik,  and  Felsôbânya,  and  in  Transylvania  at  Verespatak,  often 
flnely  cirstallized,  and  Nagyag  chiefly  with  tellurium  minerais;  it  occurs  also  in  the  sands  of  the 
Rhine,  we  Reuss.  the  Aar.  the  Rhône,  and  the  Danube;  on  the  southern  slope  of  the  Pennine 
Alps  from  the  Simplon  and  Monte  Rosa  tothe  valIey  of  Aosta;  in  Piedmont;  in  Spaln,  formerlv 
worked  in  Asturias;  in  many  of  the  streams  of  Comwall;  near  Dolgelly  and  other  parts  of  North 
Wales;  in  Scotland,  in  considérable  amount,  near  Leadhills,  and  in  Qlen  Coich  and  other  parts 
of  Perthflhire;  in  the  county  of  Wicklow,  Ireland;  in  Sweden,  at  Edelfors;  in  Norwa}',  at 
Konssberg. 

In  Asla,  gold  occurs  along  the  eastem  fianks  of  the  Urals  for  600  miles,  and  is  especially 
abundant  at  the  Berezov  mines  near  Ekaterinburg  (lat.  56°  40'  N.);  also  obtained  at  Petropav- 
lovski  (60'  N.);  Nizhni  Tagilsk  (59^  K.);  Miask.  near  Zlatoust  and  Mt.  Ilmen  (65*'  N.,  where  the 
largest  Russian  nug:get  was  found),  etc.  Ekaterinburg  is  the  capital  of  the  mining  district. 
The  Urals  were  within  the  territorv  of  the  ancient  Scy  thians;  and  the  vessels  of  gold  reputed, 
according  to  Herodotus,  to  hâve  fallen  from  the  skies,  were  probably  made  from  Uralian  nuf^gets. 
But  the  mines  were  not  opened  until  1819;  soon  after  this  they  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  in  California.  Siberian  mines  less  extensive- 
occur  in  the  lesser  Altai,  in  the  Kolyvan  mining  région,  about  1600  miles  east  of  Ekaterinburg, 
near  long.  100^  £  ,  between  the  Obi  and  Irtish,  and  1600  miles  west  of  the  other  great  Siberian 
mining  rej^ion,  that  of  Nerchinsk,  which  is  between  185°  and  140°  E..  east  of  L.  Baikal.  includ- 
ing  the  E^Lra  mimes;  among  the  localities  are  Zmeinogorsk  and  Ziryanovski,  noted  for  aftording 
the  electrum  Asiatic  mines  occur  also  in  the  Cailas  Mountain  s,  in  Little  Thibet,  Ceylon,  and 
Malacca,  China  especially  in  the  Amur  district,  Corea.  Japan,  Formosa,  Sumatra,  Java,  Bomeo, 
the  Philippines,  and  other  East  India  Islands  ;  at  numerous  points  in  British  ludia,  especially 
Mysore. 

In  Africa.  gold  occurs  at  Eordofan.  between  Darfur  and  Abyssin ia;  also,  south  of  the 
Sahara  in  western  Africa.  from  the  Sénégal  to  Cape  Palmas;  in  the  interior,  on  the  Somat,  a 
day's  joumev  from  Cassen.  Also  in  Transvaal  in  southern  Africa,  at  Lydenburg,  both  quartz 
veins  and  alluvial  washings,  and  at  Eersteling;  recently  the  Kaap  gold  fields  in  southeastem 
T^usvaal  hâve  become  very  productive:  the  chief  town  of  the  région  is  Barberton.  The  quartz 
reefs  of  Witwatersrand  in  the  immédiate  vicinity  of  Johannesburg,  farther  west,  hâve  also  some 
very  rlch  mines;  hère  the  gold  occurs  largely  in  a  quartzose  conglomerate. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual 
pToduoe  of  the  world  was  obtained)  along  the  chain  of  mountains  nearly  parallel  with  the  coast, 
especiallv  near  Villa  Rica,  and  in  the  province  of  Minas  Geraes;  in  the  U.  S.  of  Colombia,  at 
Antioqnia,  Choco.  and  Giron;  Chili;  in  Bolivia,  especially  in  the  valley  of  the  Rio  de  Tipuani, 
east  of  Sorata;  sparingly  in  Peru.  Also  in  Central  America,  in  Honduras,  San  Salvador,  Guate* 
mala.  Costa  Rica,  and  near  Panama;  most  abundant  in  Honduras,  especially  along  the  rivera 
Ouyape  and  J&lan,  in  Olancho,  while  found  also  in  the  department  of  Yoro,  and  in  southern 
Honduras. 

In  Australia,  the  principal  gold  mines  occur  along  the  streams  in  the  mountains  of  N.  S. 
Wales  (S.  E.  Australia),  and  along  the  continuation  of  the  same  range  in  Victoria.  It  was  dis- 
covered  in  N.  S.  Wales,  near  Bathurst,  in  the  spring  of  1851;  and  in  August  of  the  same  year. 
thofarricher  deposits  of  Victoria  became  known:  up  to  the  présent  time  thèse  hâve  yielded 
double  the  amount  from  the  remainder  of  Australia  with  New  Zealand  imd  Tasmania  included. 
Also  obtained  largely  in  Queensland,  N.  Austrnlia,  particularly  at  Mt.  Morgan,  Rockhampton 
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district.    Also  occun  in  Taamania.    In  New  Zealand  there  are  three  distinct  gold  fleldi»  u 
already  noted.    Found  also  in  New  Caledonia. 

In  North  America,  there  are  numberlesa  mines  along  the  mountains  of  western  America, 
and  others  along  the  eastem  range  of  the  Appalachians  from  Alabama  and  Georgia  to  Labrador, 
besides  some  in  portions  of  the  intermediate  Archean  re^on  about  Lake  Superior.  Thev  occur 
at  many  points  alonff  the  higher  répons  of  the  Rocky  Mountains,  in  Mexico,  in  New  Mexico, 
near  Santa  Fé,  Cerillos,  Ato,  etc.  ;  in  Arizona,  in  the  San  Francisco,  Wauba,  Yuma,  and  other 
districts;  in  Colorado,  abundant,  the  gold  largely  in  auriferous  pyrites,  also  in  connection  with 
tellurium  minerais;  also  in  Montana,  the  Black  Hills  of  Dakota,  Idaho  especially  the  Cœur 
d'Alêne  district,  also  Utah.  Along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the 
Humboldt  région  and  elsewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the 
mines  of  ihe  eastem  being  principally  silver  mines).  The  auriferous  belt  may  be  said  to  begin 
in  the  Californian  peninsula.  Near  the  Tejon  pass  it  eoters  California,  and  beyond  for  180  mues 
it  is  sparingly  auriferous,  the  slate  rocks  being  of  small  breadth;  but  beyond  this,  north ward, 
the  slates  increase  in  extent,  and  the  mines  in  number  and  productiveness,  and  they  continue 
thus  for  200  miles  or  more.  Qold  occurs  also  in  the  Coast  ranges  in  many  localities,  but  mostly 
in  too  small  quantities  to  be  profitably  worked.  The  régions  to  the  north  in  Oregon  and  in  Wash- 
ington and  Alaska,  with  British  Columbia,  are  at  many  points  auriferous,  and  productively  so, 
though  to  a  less  extent  than  California.  The  Cariboo  région  on  the  Fraser  river,  and  rhe  Cassiar 
district  on  the  Stickeen  haveyielded  considérable  amounts.  The  Alaska  quartz  mines  bave  been 
worked  to  some  advantage,  as  also  the  gravels  of  the  Yukon  river. 

The  mines  of  California  were  first  made  known  in  1819.  Thev  were  for  some  vears  solely 
alluvial  washings,  but  in  1852  quartz  mining  became  prominent,  and  of  late  years  placer  mining 
bas  largely  ceased.  The  quartz  veins  are  often  of  great  size.  Some  in  the  *'  Mariposa  estate" 
average  12  feet.  and  in  places  expand  to  40  feet  in  breadth.  North  of  Mariposa  county,  the 
■auriferous  ^ravei,  which  has  everywhere  been  a  principal  source  of  the  gold  thus  far  obtained,  is 
very  extensive.  The  thick  deposits,  often  semi-fndurated.  bave  been  washed  down  by  vast 
streams  of  water  throwu  by  the  pressure 'of  a  column  of  water  of  150  feet,  that  do  the  work  of 
running  off  the  earth  and  gravel.  and  gathering  the  gold  in  an  incredibly  short  time.  Much  of 
the  auriferous  gravel  formation  is  uniier  a  covering  of  volcanic  rock,  either  tufa  or  lavas,  which 
bas  to  be  underworked,  in  one  wav  or  another,  to  get  out  the  gold,  making  what  is  called  tabU- 
mountain  mining;  the  flat  tops  of  hard  volcanic  material  giving  a  table-like  look  to  the  heights. 
8ee  J.  D.  Whitne^s  Geol.  California  (review  in  Am.  J.  Se.  41,  231,  851,  1866).  and,  bv  the  same 
author,  The  Auriferous  Oravels  of  the  Sierra  Nevada  of  California,  Cambridge,  1880  (Mem. 
Mus.  Comp.  ZoOl.,  6.  No.  1).  Also  Precious  Métal  Deposits  of  the  Western  Uuited  States,  by 
S.  F.  Ëmmons  and  G.  F.  Becker,  1885;  and  Min.  Res.  U.  S.,  1882-1888. 

lu  eastem  North  America,  the  mines  of  the  Southern  Uuited  States  produced  before  the 
California  discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  the  States 
of  Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  Une  from  the  Rappahannock  to 
the  Coosa  in  Alabama.  But  the  région  may  be  said  to  exteud  north  to  Canada;  for  gold  bas 
been  found  at  Albion  and  Madrid  in  Maine;  Canaan  and  Lisbon,  N.  U.;  Bridgewater,  Vermont; 
Dedham,  Mass.  Traces  occur  alao  in  Franconià  township,  Montgomery  Co.,  Pennsylvania.  In 
Virginia,  the  principal  deposits  are  in  Spottsylvania  county,  on  the  Rappahannock.  at  the  United 
States  mines,  and  at  other  places  to  the  southwest;  in  Stafford  county,  at  the  Rappahannock 
gold  mines,  ten  miles  from  Falmouth;  in  Culpepper  county,  at  the  Culpepper  mmes,  on  Rapidan 
river;  in  Ocange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greeuwood  gold  mines;  in 
Goochland  county,  at  Moss  and  Busby's  miues;  in  Louisa  county.  at  Walton's  gold  mine;  in 
Buckingham  county,  at  Eldridge's  mine.  In  North  Carolina,  the  gold  région  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus.  Mecklenburg,  and  Lincoln.  The  mines  or  Mecklen- 
burg  are  principally  vein  deposits;  those  of  Burke,  Lincoln,  McDowell,  and  Rutherford,  are 
mostly  in  alluvial  soil;  the  Davidson  county  silver  mine  has  afforded  gold.  In  Creorgia,  the 
Shelton  gold  mines  in  Habersham  county  bave  long  been  famous;  and  many  other  places  hâve 
been  opened  in  l^bun  and  Hall  counties,  Lumpkin  county,  at  Dahlonega,  etc.  :  and  the  Cherokee 
country.  In  South  Carolina,  the  principal  toM  régions  are  the  Fairiorest  in  Union  district,  and 
the  Lynch's  creek  and  Catawba  régions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in 
Pickens  county,  adioining  Georgia.     There  is  gold  also  in  eastern  Tennessee. 

In  Canada,  gold  occurs  to  the  south  of  the  St.  Lawrence,  in  the  soil  on  the  Chaudière  (where 
first  found  in  1885),  aud  over  a  considérable  région  beyond,  havine  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  S  Hunt).  In  Nova  Scotia,  mines  are  worked 
near  Halifax  and  elsewhere.  Arsenopyrite  is  worked  for  gold  at  Deloro  near  Hastlngs,  Ontario. 
Gold  also  occurs  in  the  Port  Arthur  région,  north  of  Lake  Superior,  and  in  the  river-gravels  of 
the  Pacific  slope,  as  before  noted.  • 

The  worla'syield  of  gold  has  very  much  increased  in  amount  since  the  discovery  of  the  mines 
of  California.  The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt,  in  the 
eariy  part  of  the  century,  to  yield  annually  $11,500,000,  which  considerably  exceeds  the  présent 
proceeds.  It  is  estimated  that,  between  1790  and  1830,  Mexico  produced  $81,250.000  in  gold, 
Chili  118.450.000.  aud  Buenos  Ay res  $19,500,000,  making  an  ave mgc  nnnual  yield  of  $16.050.0(K). 
TheRussian  mines  in  1846  produced  about  $16,500,000;  and  lu  1851,  $15,000,000,  while  for 
1887  the  amount  is  $20.000.000.  The  yield  of  California  in  1849,  the  first  year  after  the  dis- 
covery of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  unlil  1858,  when  it  wiis 
nearly  $60.000.000.    Since  then  it  hius  diniiuished.  aud  in  1866  the  amount  was  but  $27,000,000. 
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and  from  1881  to  1888  it  has  Taried  from  $18,200,000  to  $12,750,000.  Montana,  Colorado, 
Nevada,  Dakota,  Idahn,  etc.,  mise  tlie  total  from  the  United  States  for  the  year  1888  to  over 
$33,000,000,  with  $59,206,700  for  silver  in  addition.  The  silver  production  in  the  U.  S.  for  1890 
was  $70.485.714  (Leech).  Austmlia  prodiiced  $60.000,000  for  a  numbers  of  years  ;  but  for  1868, 
1864.  1865.  Ihe  average  was  not  above  $30.000,000,  and  from  1884  to  1887  the  yield  (încluding 
New  Zealand  and  Tasmania)  has  varied  from  $28.284,000  to  $26,425,000. 

The  following  tables  are  takeu  from  ihe  report  for  1891  of  the  Director  of  the  U.  S.  Mint» 
Edward  O.  Leech;  ligures  for  récent  years  above  from  the  reports  of  James  P.  Kimball 

World  *8  Production  op  Gold  for  1890. 


United  States $32.845,000 

Âustralasia. 80,416,500 

Russia 21,161.700 

Africa 9.887,000 

China...     5.330,000 

Colombia 8,695,000 

British  India 2,000,000 

Dominion  of  Canada 1,495,000 

ChUi 1,486,600 


AustriaHungary $1,898,500 

Germany 1 ,230,000 

Venezuela 1,158,000 

Mexico 767,000 

Brazll 445.800 

Japan 254.000 

Italy 98,000 

Pe  ru 69, 000 

Other  Countries* 2,822,800 


Total $116.008,900 


United  States  Production  of  Gold  for  1890. 


Alaska $762,500 


Utah 
Washington. . 
N.  Carolina. . 

Georgia 

S.  Carolina. . . 
Michigan  . . . . 
Other  Statesf. 


680,000 
204.000 
118,500 
100.000 
100.000 
90.000 
40,000 


Califomla $12,500,000 

Colorado. 4,150,000 

Montana, 3,800.000 

Dakota,  South 8,200.000 

Nevada 2,800,000 

Idaho 1,850,000 

Oregon 1,100.000 

Arizona 1, 000.000 

New  Mexico 850,000 

Total $32,845.000 

Réf.— 1  8ee  Helmhacker  for  early  authorities  and  description  of  crystals  from  Sysertsk, 
Min.  Mitth..  1.  1877.  Note  also  Rose,  Pogg.,  23,  196,  1881,  Reis.  Ural,  1,  198  et  al,  1837,  and 
Rath,  Zb.  Er..  1,  1, 1877.    Dx.  mentions  also  «  (548). 

*Lang.  artif.  cryst.,  Phil.  Mag.,  26,  435,  1863.  »  Erem.  Orenburg  gold  sands,  Vh.  Min. 
Ges.,  6.  402,  1870.  see  also  Zs.  Kr.,  16,  526,  1889.  *  Lewis.  Phil.  Mag.,  3,  466,  1877.  »  Fletcher, 
Bcrezov.  ib..  9,  185, 1880.  •  Werner,  Jb.  Min.,  1,  1,  1881.  '  E.  S.  D.,  California,  Am.  J.  Se., 
32, 183,  1886;  Rose  suggested  the  symbol  19111  for  thisform;  Naumann  wrote  it  1.6-91,  Pogg., 
24,  885.  1882.  »  See  Rath  and  Werner;  Helmhacker  following  Avdeyev  assumes  Inclined 
hemihedrism  to  explain  twins.    *  Am.  J.  8c.,  10,  102,  1850. 

€roLD  Amalgam.— A  variety  of  gold  contaîning  57*4  p.  c.  mercunr  has  been  reported  by 
Schneider  as  occurring  in  small  grains  with  theplatinum  of  Colombia,  J.  pr.  Ch.,  43,  817,  1848. 
An  amalgam  from  California.  Mariposa  région,  gave  Sonnenschein  61  p.  c.  of  mercury  with 
G.  =  15Î7,  Zs.  G.  Ges.,  6,  248,  1854. 


14.  SILYUR.    Luna  Alchem,    Gedlegen   Silber  Oerm.    Gtediget  Silfver  8u>ed.    Argent 
natif  Fr.    Argento  native  Ital.    Plata  nativa  Span. 

Isometric.     Observed  forma*  : 


«(210,  »-2) 
(5(740,  »-})» 
P  (382 ,  \f 


;r(552,  «)• 


ip  (831 

m  (811,  8-8) 


»(211,  2-2)*.  • 
y  (751,  7-i)«.» 


a  (100 ,  i-i)  h  (410 ,  ^4) 

d(110,  t)  /(310,t-3)» 

0(111,1)  k{h^,i-\f 

Twins:  tw.  plane  o,  Often  in  groups,  branching  at  60°,  parallel  to  the  diag- 
onals  of  an  octahedral  face'.  Crystals  commonly  distorted,  elongated  to  acicular 
fonns,  often  in  reticulated  or  aroorescent  shapes;  coarse  to  fine  filiform.  Also 
mussive,  in  plates  or  superficial  coatings,  in  flattened  scales. 

Gleavage  none.  Ductile  and  malléable.  Fracture  hackly.  H.  =  2-5-3. 
G.  =  10-1-11*I,  pure  10'5.  Luster  metallic.  Color  and  streak  silver-white,  often 
giay  to  black  by  tarnish. 

*  British  Guiana  $1,125.000,  Dutch  Gulana  541.000,  France  266,000,  Central  Am'n  States 
150,000,  Argentine  R.  82,000.  Bolivia  59.800,  Sweden  58.500.  Gt.  Britain  38,000.  Turlcey  7,000. 
t  Alabama,  Maryland,  Tennessee,  Virginia,  Vermont,  Wyoming. 


20  NATIVE  ELEMENTS. 

m 

Comp.,  Tar. — Silver^  with  some  gold^  copper^  and  sometimes  platinum^  anti» 
mony^  bismuth,  mercury  (Kongsberg,  0*4  p.  c.  Forbes). 

Var.  1.  OnUnary.    (a)  crystalllzed;  {b)  Ûliform,  arborescent;  (e)  massive. 

2.  Aufifertma;  KûaieliU,  Gûldisch-tàilber  Hausm.,  Uandb.  104,  1818.  EQstelit  BrràA.,  B. 
H.  Ztg.,  26,  169,  1866.  Contains  10  to  80  p.  c.  of  gold;  color  white  to  pale  brass-yellow.  There 
is  a  ffradual  passage  to  argentif erous  gold  (see  Gold). 

Tbe  name  Kûatsliie  was  given  to  an  ore  froin  Nevada,  having  the  following  characters 
H.  =  2-2*5;  G.  =  11*82-18*10;  color  silver-white,  somewhat  darker  than  native  silver  on  a  freah 
surface;  Ricbter  found  in  it  silver,  lead,  and  gold,  the  first  much  predominating.    From  the 
Ophir  mine,  Nevada,  in  bean-shaped  grains.    Named  af  ter  Guido  Ktlstel. 

8.  Gupriferous.    Contains  somelimes  10  p.  c.  of  copper. 

Pyr.,  etc.— B.B.  on  cbarcoal  fuses  easilv  to  a  silver-wbite  globule,  wbich  in  O.F.  sivesa 
faint  dark  red  coating  of  silver  oxide;  cxystallizes  on  cooling;  fusibility  about  1050*"  C.  ^luble 
in  nitric  acid,  and  deposited  again  by  a  plate  of  cofjper.  Precipitated  from  its  solutions  by 
hydrocbloric  acid  in  wbite  curd^  forms  oi  silver  chlorîde. 

Obs.— Native  silver  occurs  m  masses,  or  in  arborescent  and  flliform  sbapes,  in  veins  trav- 
ersing  gneiss,  scbist,  porpbyry,  and  otber  rocks.  Also  occurs  disseminated,  but  usually  invisibly, 
in  native  copper,  ^lena,  cbafcocite,  etc.;  rarely  in  volcauic  asbes  (Mallet). 

The  mines  of  kongsberg,  in  Norway,  bave  afforded  magniûcent  spécimens  of  native  silver, 
sometimes  in  very  large  masses.  One  in  tbe  collection  at  Copenbagen  weigbs  upward  of  5  cwt. 
Tbe  principal  Saxon  localities  are  at  Freiberg,  Scbneeberg,  and  Jobanngeorgenstadt;  the 
Bohemian,  at  PHbram  and  Joacbimstbal.  It  also  occurs  in  small  quantities  with  otber  ores,  at 
Andreasberg  in  the  Harz;  in  Suabia;  Hungarv;  at  Allemont  in  Dauphiné;  in  the  Ural  near 
Berezov;  in  the  Allai,  at  Zmeov;  and  in  some  of  the  Cornisb  mines. 

Mexico  and  Peru  bave  been  the  most  productive  countries  in  silver.  In  Mexico,  it  bas  been 
obtained  mostly  from  its  ores,  while  in  Peru  it  occurs  principally  native.  A  Mexican  spécimen 
from  Batopilas  weighed  when  obtained  400  pounds;  and  one  from  southem  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt.  During  tbe  tirst  eighteen  years  of  tbe  présent  century,  more 
than  8, 180,000  marks  of  silver  were  afforded  by  the  mines  of  Guanajuato  alone.  In  Durango, 
Siualoa.  and  Sonora,  in  northern  Mexico,  are  noted  mines  aftording  native  silver. 

In  the  United  States  it  is  disseminated  through  muchof  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  varions  mines;  at 
Silver  Islet  and  at  Port  Arthur  on  the  north  side  of  L.  Superior.  It  bas  been  observed  at  a 
mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for  silver;  at  the  Bridge- 
water  copper  mines,  New  Jersey;  at  King's  mine,  Davidson  Co.,  N.  C.  ;  rarely  in  filaments 
with  barite  at  Cheshire,  Ct.  In  Idaho,  at  the  ''Poor  Man's  Iode,"  large  masses  of  native  silver 
bave  been  obtained.  In  Nevada,  in  the  Comstock  Iode,  it  is  rare,  and  mostly  in  filaments;  at 
the  Ophir  mine  rare,  and  disseminated  or  filamentous;  in  California,  sparingly,  in  Silver  Moun- 
tain district,  Alpine  Go.;  in  the  Maris  vein,  in  Los  Angeles  Co. 

In  Colorado,  at  many  localities,  coramon  at  the  Caribou  mine,  Boulder  Co!;  Georgetown, 
Olear  Creek  Co.,  with  argentif  erous  ores;  rather  rare  at  tbe  Lead  ville  mines,  less  so  in  the  Rubv 
district,  Gunnison  Co.  In  Montana,  near  Butte,  Silver  Bow  Co.,  with  manganèse  ores,  also  with 
pyrite  and  chalcopyrite.  In  Idaho,  at  the  Jessie  Benton  mine,  Atlanta.  In  Arizona,  common 
at  the  Silver  Kiug  mine,  and  with  argentiferous  ores  elsewhere. 

Alt. — Pseudomorphs,  consisting  of  cerargyrite,  red  silver  ore,  argentite  and  stephanite. 

Réf.—»  See  Sbk..  Min.  Mitth.,  1,  293,  1878;  also  Rose,  Pogg.,  23,  196.  1831.  «  Dbr.,  artif. 
cryst,  Lieb.  Ann.,  78.  68,  1851.  »  Sbk.,  Kongsberg,  1.  c.  ^Groth,  Min.-Samml.  Strassburg, 
18,  1878.  •Fletcher,  Chili,  Phil.  Mag.,  9,  184,  1880.  •  Rath,  artif.  cryst.,  Zs.  Kr.,  12.  sS, 
1887.     ^  On  the  varions  methods  of  grouping,  see  Sbk.,  1.  c.  ;  Rath,  Zs.  Kr.,  3, 12, 1878;  Rose,  1.  c. 

16.  OOPPER.    Aes  C^prium  Pliny.    Venus  Alchem.     Gediegen  Kupfer  Oertn.    Gedlget 
Koppar  K>wed.    Cuivre  natif  Fr.    liame  nativo  liai.    Cobre  nativo  Span. 

Isometric.     Observed  forms*  : 

«(100,  i-i)  /(310,  ^-3)  «5(740,  i-})*  «»(811,  8'8)«  a?  (12-8-2,  6-4)>? 

d  (1 10 ,  t  )  k  (520 ,  ûiY  l  (530 .  i-l)*  n  (211 ,  2-2)'  f  (11  •6-1 ,  lUW 

o  (111 ,  1)  e  (730,  ilY  00  (511 ,  6-5)*  t  (421 ,  4-2)  y  (1810-6,  V-{)« 

h  (410 ,  t-4)* .  6  (210 ,  iri)  M  (411 ,  4-4)«  «  (531 ,  5-1)* 

Twins:  tw.  pi.  o,  very  common  (f.  7);  often  flattened  in  direction  of  twinning 
axis,  also  elongated  ||  diagonal  of  twinning  plane  to  acute  spear-shaped  forms  ffigs. 
9,  10,  11),  sometimes  to  thin  plates.  Forms  with  rhombonedral  symmetry  about 
the  octahedral  axis  common  esçecially  with  twins  (f.  8).  Often  in  complex  groups 
branching  at  60°  in  the  direction  of  (1)  the  edges,  and  (2)  the  diagonals  of  the 
octahedral  face,  which  is  nsually  the  twinning  plane,  the  lower  «ide  then  in  twin- 
ning position  to  thenpper,  cf.  figs.  12, 13,  the  former  idéal;  also  grouped  after  more 
complex  methods;  sometimes  in  fîvelings\  In  parallel  gi*ouping6  of  simple  forms 
axteQded  in  the  direction  of  the  cubic  axes  (f.  14). 
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The  tetrahezahedronse,  A,  it,  2,  the  most  common  formB  both  in  twins  and 
simple  crystals.  Crystak  of  tea  with  cavernouB  faces  ;  also  with  elevatiouB,  eepecially 
octahedral  plates  hexi^onal  (e)  or  scalenohedral  (h,  etc.)  in  form.  Cryatals  often 
irregularlv  diiitorted  and  ppsiDg  intotvisted  bandsof  Indistinct  form  and  thus  into 
wire-like  forms.     Often  miform  and  arborescent.    Massive;  as  sand. 


Copper  crystals  from  Lake  Buperlor'. 
Cleavage  none.    Fracture  hacklv.     Hiehly  ductile  and  malléable.     H.  =  2-5-S. 
G.  =  8-8-8-9,  8-838  Whitney.    Luster  metiillic.    Color  copper-red.     Streak  metallio 
ahining.     Opaque.     An  excellent  conductor  for  beat  and  electricity. 


32  NATIVE  ELEMENTS. 

Comp. — Pare  copper;  often  containing  some  Bilver^  bismuth,  mercury,  etc. 

Pyr.,  etc.— B.B.  fuses  readily;  on  cooling  becomes  covered  with  a  coatiug  of  black  oxidOi 
Difleolves  readily  in  nitric  acid,  giving  oif  red  uitrous  fumes,  and  produces  a  deep  azure-blue 
solution  with  animonia.     Fusibility  780^  C. 

Obs.— Copper  occurs  iu  beds  and  veins  accompanying  its  various  ores,  especially  cuprite, 
malachite  and  azurite;  also  with  sulphides,  chalcopyrite,  clialcocite,  etc.  It  is  often  abundant 
in  the  Ticinity  of  diiies  of  igneous  rocks;  also  in  clay  slute  aud  sandstone. 

In  Siberia,  and  on  Nalsoe,  one  of  the  Fftr&er,  it  is  associated  with  mesotype,  in  amygdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extrême  beauty.  At  Turînsk,  in  the  Ural,  in  fine  crystals;  also  at  JNlzhni  Tagilsk,  the  Bogoslovsk 
mines,  and  elsewhere.  In  Gtermany,  at  the  Friedrichssegen  mine,  uear  OberTahnstein,  Nassau;  at 
Rheinbreitbach  on  the  Rhine.  Common  in  Cornwall  at  many  of  the  mines  near  Rednith;  and 
also  in  considérable  quantities  at  the  Consolidated  mines,  Wheal  Buller,  and  others;  one  mass 
from  Mullion  weigheid  three  tons.  In  serpentine  in  the  Lizard  district.  Brazil,  Chili,  Bolivia, 
and  Peru  afford  native  copper;  a  mass  uow  in  the  muséum  at  Lisbon,  supposed  to  be  from  a 
Tailey  near  Bahia,  weighs  'i610  pounds;  north  of  Très  Puntos,  désert  of  Atacama,  a  larffe  veln 
was  discovered  in  1859.  In  Bolivia,  at  Corocoro,  in  sandstone,  and  called  in  commerce  "^onZfo 
dô  Gobre**  (copper  barilla).  Also  found  at  some  localities  in  China  aud  Japan.  In  South  Aus- 
tralia  it  occurs  abundantly  at  Wallaroo  on  Yorke  Peninsula  and  other  mines  near  Adélaïde;  at 
Bathurst  and  elsewhere  in  New  South  Wales. 

Occurs  native  throughout  the  red  sandstone  (Jura-Trias)  région  of  the  etistem  United  States, 
in  MtissHChusetU,  Connecticut,  and  more  abundantly  in  New  Jersey,  where  it  has  been  met  with 
sometimes  in  fine  crystalline  masses,  especially  at  New  Brunswick,  Somerville,  Schuyler'i 
mines,  and  Flemington.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  Une  or  so  thick,  haa 
been  traced  for  several  rods.  Near  New  Uaven,  Conn.,  a  mass  was  round  in  the  drift  weighlng 
nearly  200  pounds;  another  of  90  pounds  and  several  smaller  isohited  masses  bave  also  been  dug 
up  at  différent  times. 

The  Lake  Superior  copper  région,  near  Eeweenaw  Point,  in  northern  Michi^n,  is  the  most 
Important  locality  in  the  world.    The  copper  is  obtained  practically  ail  in  the  native  state,  and  la 
obtained  over  an  area  200  miles  in  length.     The  yield  of  native  copper  in  1887  from  thia 
région  was  about  37,000  tons,  the  Calumet  and   Hecla  mine  yielding  much  more  than  half. 
liasses  of  great  size  were  observed  in  this  district  near  the  Ontanagon  river,  by  Mr.  iSchoolcraft, 
in  1821.    (Am.  J.  Se.,  3,  201,  1821.)    The  larçest  single  mass  yet  found  was  discovered  in  Feb- 
ruary,  1857,  in  the  Minnesota  mine,  in  the  belt  of  conglomerate  which  forms  the  foot-wall  of 
the  vein.    It  was  45  feet  In  length,  22  feet  at  the  greatest  width,  and  the  thickest  part  was  more 
than  8  feet.    It  contained  over  90  p.  c.  atpper,  and  weighed  about  420  tons.     This  copper  con- 
tains  silver,  sometimes  in  visible  grains,  lumps,  or  strings,  and  occasionally  a  mass  of  copper, 
when  polished,  appears  sprinkled  with  large  silver  spots,  resembling,  as  Dr.  Jackson  observes,  a. 
porphyry  with  its  feldspar  crystals.     The  copper  occurs  in  both  amygdaloidal  doleryte  and  sand- 
stone, near  the'junction  of  thèse  two  rocks.    It  Is  associated  with  prehnite,  datolite,  analcite, 
laumontite,  pectolite,  epidote.  chlorite,  wollastonite,  and  sometimes  coats  amygdul.es  of  calcite, 
etc.,  in  amygdalold.     Strings  of  copper  often  reticulate  through  crystals  of  analcite  and  prehnite. 
Pseudomorphs  after  scalenohedrons  of  calcite  are  sometimes  met  with.    Besides  this  occurrence 
in  the  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Keweenaw  région  distributed  widely  in 
grains  through  the  sandstone,  especially  in  a  conglomerate  of  quartz  and  jasper  pebbles. 

Native  copper  occurs  sparingly  in  California;  at  the  Union  and  Eêystone,  Napoléon  and 
Lancha  Plana  mines  in  Calaveras  Co.;  in  the  Cosumnes  mine,  Amador  Co.;  in  serpentine,  in 
Sta.  Barbara  Co.  Also  in  Arizona,  common  at  the  Copper  Queen  mine,  Cochise  Co.  In  Grant 
Co.,  N.  Mexico,  at  the  Santa  Rita  and  other  mines. 

Alt. — Niitive  copper  is  readily  altered  on  exposure  to  cuprite,  malachite,  sometimes  to  azurite. 
Pseudomorphs  of  native  copper  after  azurite  occur  in  Grant  Co.,  New  Mexico  (Yeates,  Am. 
J.  Se.,  38,  405,  1889);  also  replacement  pseudomorphs  after  aragonite  at  Corocoro.  Bolivia,  see 
Forbes,  Q.  J.  G.  Soc,  17,  46.  1861;  Domeyko.  6th  App.  Min.  Chili,  6,  1878. 

Ref:— 1  See  E.  S.  D..  Am.  J.  Se,  32,  418,  1886,  or  Zs.  Kr..  12,  569,  1887.  for  description  of 
Lake  Superior  crystals,  twlnning,  methods  of  gi-oupin^,  etc  ;  also  for  authorities,  literature,  etc. 
Important  papers  are  the  following:  *  Rose,  Rets,   lirai,  1,  818.  401;  2,  453,  1837.  who  fini 
described  the  oomplex  groupa;   also  *  Rath,  Zs.  Er.,  2,  169,  1878;  *  Fletcher,  Phil.  Mag.,  9 
180,  1880;  *  Lsx.,  Ber.  nied.  Ges.,  39.  95,  1882. 

16.  MBROURT.  Xvtoî  apyvpoî  Theophr.  Tôpdpyvfioi  KaB*  éavr^  [native] 
DioBcor.,  E,  ex.  Argentum  vivum,  Hydrarçyros,  Plin.  33,  32, 20,  41.  Quicksilver.  Mercuriuft 
Alchem.  Gediegen  Quecksilber  (?0rfA.  Qyicksiifver  8u>ed.  Mercure  natif  ^.  Mercurio /ta/.» 
8pan, 

Liquid.     Occurs  in  small  âuid  globules  scattered  through  its  gangue. 
G.  =  13*596   Regnault.      Luster  metallic,  very  brilliatit.     Color    tin-white^ 
Opaque. 

Comp. — Pure  mercury  (Hg);  with  sometimes  a  little  silver. 
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Pyr^  etc. — B.B.  entirely  volatile,  vaporiziug  at  850**  C.  Becomes  solîd  at  —  40*  C,  crystal- 
llsing  in  reeular  octahedroas  with  cubic  cleavage;  6.  =  14  4.    Dissolves  readily  in  Ditric  acid. 

Obs.— Mercury  in  the  metallic  state  is  a  rare  miueral;  the  quicksilver  of  commerce  is 
obtained  mostly  from  cinuabar.  The  rocks  aifording  the  métal  and  its  ores  are  chiefly  clay 
sbales  or  schihts  of  différent  geological  âges.  Also  found  in  connection  with  hotsprîngs  in  New 
Zeaknd,  Iceland  (?),  and  in  Califoroia  and  Nevada. 

At  Cividale,  in  Venetian  Lombardy,  it  is  found  in  a  mari  regarded  as  a  part  of  the  Eocene 
Dummulitic  beds.  Mercury  hafi  been  observed  occasionally  in  dr^t;  and  neur  Eszbetek,  in 
Transylvania,  and  also  Neumarkt,  in  Galicia,  springs,  issuing  from  the  Carpathian  sandstone, 
sometimes  beu*  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in 
Camiola,  and  Almaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  clay  slate,  from 
which  it  is  obtained  by  washing.  It  is  found  iu  small  quantities  at  Wolfstein  and  MOrsfeld,  in 
the  Palatinate;  in  Carintbia,  Hungary,  Peru,  and  other  countries;  also  at  Peyrat  le  Château,  in 
the  départ  ment  of  the  Haute  Vienne,  in  a  disiutegrated  granité,  unaccompanied  by  ciuuabar, 
also  sunilarly  near  Montpellier  in  southern  France;  in  California,  at  varions  cinoabar  mines, 
especially  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  quartz  géodes  hâve  been  found  con- 
taining  several  pounds  of  mercury.  Occurs  with  gold  near  Johannesburg.  Transvaal,  S.  Africa; 
at  Pakaraka,  Ba^  of  Islands,  New  Zealaud. 

On  the  distribution  of  mercury  and  cinnabar  with  a  detailed  account  of  the  various  localities» 
•eeBecker,  U.  8.  G.  Surv.,  Mon.  13,  1888. 


17.  AMAIiGAM.  Quicksilfwer  amalgameradt  med  gediget  Silfwer  (fr.  Sala)  Uronst.,  189, 
1758.  Natûrlich  Amalgam,.Silberamalgam,  Germ.  Amalgam  natif  de  LiêU,  1.  420,  1788. 
Mercure  argental  H.    Pella  natural  Del  Rio.    Amalgama  Ital.,  JSpan,    Plata  mercurial  l^n. 

Arquerite  Berih,,  de  B.,  iè  Ditf,,  C.  R.,  14,  567,  1843,  in  Rep.  on  Art.  by  Dameyko,  Ann. 
Mmea,  20,  268.  1841.  Bordosite  Domeyko,  Min.  Chili,  8d  Ed.,  p.  862.  Kongsberrite /Yjani. 
C.  R,  76. 1274,  1872.  *^       ^ 

Isometric.     Observed  forma*  : 
a  (100.  iri)   d  (110,  I)  o  (111,  1)   /(810,  i-S)    e  (210,  ù2)  p  (221.  2)    n  (211,  2-2)    s  (321.  34)? 

Crystals  often  highly  modifîed;  common  habit  dodecahedral.     Also  massive  in. 
plates,  coatiDgs,  and  embedded  grains. 

Cleavage:  d  in  traces.  Fracture  conchoidal,  uneven. 
Eather  brittle  to  malléable.  H.  =  3-3-5.  G.  =  13-75-141. 
Luster  metallic^  brilliant.  Color  and  streak  silver-white. 
Opaque. 

Comp. — (Ag,Hg),  silver  and  mercury,  varying  from 
Ag,Hg.  to  Ag3,Hg. 

Percentage  composition   for  AgsHgs  =  silver   26*4,   mercury 


1. 


78-6  =  100;  AgHg  =  silver  850,  mercury  660  =  100.  Also  Ag»Hg, 
=  silver  52*7;  Ag,Hg  =  silver  61-8;  Ag4Hg  =  silver  68*3;  Ag.Hg 
=  silver  76-4;  Ag,«Hg  =  silver  866;  Ag,.Hg  =  silver  05*1. 


Moschellandsberg 
Lévy-Schrauf. 


Var.— 1.  Ordinary  amalgam,  AgsHgs  or  AgHg.  In  crystals 
often  highly  modilied,  rather  brittle.  No  récent  analyses  hâve  been 
pablished.     Also  Ag«H^s  (anal.  5),  etc. 

2.  Argueriie,  Ag„Hg.     G.  =  10  8.    Malléable  and  soft.     Anal.  11-18. 

8.  Kangtbergite,  Ags^Hg  or  Ag.eHg.    In  crystals.    Anal.  16,  17?  anal.  18  gives  Ag^Hg. 

AnaL— 1.  Cordier,  J.  Mines.  12.  1,  1802.  2,  Klaproth,  Beitr.,  1,  182.  17y5.  3,  5,  7.  8,  10, 
18, 15.  Domeyko.  Min.  CWli,  8d  Ed..  1879.  anal.  15  by  M.  Silva.  4.  Nordstrom,  G.  FOr. 
POrh.,  6.  715,  1881.  6,  Pufahl,  Zs.  G.  Ges.,  34.  817,  1882.  0,  14.  Flight,  Phil.  Mag..  9,  146^ 
1880.  11.  H.  G.  Hankfl,  Dana  Min.,  App.  m.  4.  12,  16,  17,  Pisani.  f  c.  18.  Darapsky,  Jbw 
Mto.,  l.  67,  1888.  .     *^    *" 


Ag 

1.  Allemont? 275 

2.  Moschellandsberg 86-0 

8.  Rosilla  mines,  Chili 43  6 

4.  Sala.  Sweden 46  80 

6.  Hosilla  mines 53*3 

6.  Friedrichssegen.  G.  =  12  703  |  56  70 

7.  Rosilbi  mines 651 

8.  Bordos,  Chili,  Bardosiie 6921 

9.  Eongsberg 7590 

10.  N.  Chili 79-4 

11.  Br.  Columbia 8615 

12.  Konicsberg 8ô'3 


I 


Hg 

72-51  =  100 
640]  =  100 
56-4]  =  100 

51  12  gangue  203  =  99*46 
[46-7]  =  100 
43  27  Cu  tr.  =  99*97 
[34-9]  =  100 
30-76  =  99-97 
23-06  insol.  049  =  99*46 
[20-6]  =  100 
11  90  SiO,  0-45  =  98-50 
18-7    =  100 


24  NATIVE  ELBIIENTS, 

Ag  Hg 

1&  Arqueras,  ArquerUe 86*5  13*3    =  09*8 

14.  Kongsberg 92*4.5  702 gangue  1*50  =  99'07 

15.  Rodaito.  Chili 944  [5-6]    =  100 

16.  KoDgsberg,  KongébergUe 4  94*94  '5  0<i1  =  100 

17.  "  "  l  96-26  '4*741  =  100 

18   Chili 95-8  3*6     =99*4 

Darapsky  ;l.  c.)  found  the  amount  of  mercury  to  vary  somewhat  widely  even  in  differeut 
samples  irom  the  same  spécimen. 

P3rr.,  etc. — B.B.  on  charcoal  the  mercury  volatilizes  and  a  globule  of  silver  is  left.  In  the 
closed  tube  the  mercury  sublimes  and  condenses  on  the  coîd  partof  the  tube  in  minute  globules. 
Dissolves  in  uitric  acid.     Hubbed  on  copper  it  gives  a  silvery  luster. 

Obs.— From  the  Palatinate  at  Moschellandsberg,  in  tine  crystals,  and  said  to  occur  where 
the  veins  of  mercury  and  silver  intersect  one  another;  at  Friedrichssegen  near  Oberlahnstein, 
Nassau.  Also  from  Rosenau  in  Hungary,  Sala  in  Sweden.  Kongsberg  in  Norway,  Allemont  in 
Dauphiné,  Almaden  in  Spain.  In  S.  America,  from  the  mines  of  Arqueros,  Côquimbo,  Chili 
{arqueriU  pt.);  Rodaito  near  Arqueros;  Rosilla,  prov.  Atacama;  Bordes  {bordotite).  From  Vitalle 
Creek,  Br.  Columbia  {arquerUe). 

Artil — Yarious  artincial  amalgams  are  known,  cf.  Rg.,  Er.  Ch..  170,  1881. 

Ref:— 1  See  Schrauf,  Atlas,  Tf.  vi,  vii,  1864;  alao  Gdt..  Index,  1,  181,  1886. 

18.  liEAD.  Plumbum  nigrum  Plin.,  34,  47.  8atumus  ^2eA«m.  Gediegen  Blei  Qêrm. 
Gediget  Bly  Swed.    Plomb  natif  Fr.    Piombo  nativo  liai.    Plomo  metalico  i^n. 

Isometric.     Observed  forma*  : 

a(100,  »t)    d(110,  I)    o(\n,l)    A(410,  ^)    9r(551,  6)    n (211,  2-2) 

Twins:  tw.  pi.  o,  Crystals  rare^  octahedral  or  dodecahedral;  usaally  in  thin 
plates  and  small  globular  masses^  also  in  dendritic^  wire-like  forms. 

Very  malleaDle,  and  somewhat  ductile.  H.  =  l'5.  G.  =  11*37.  Luster 
metallic.     Color  lead-gray.     Opaque. 

Comp. — Nearly  pure  lead;  sometimes  contains  a  little  silver,  also  antimony. 
The  crystallized  lead  from  the  Harstig  mine  gave  9971  p.  c.  Pb,  with  G.  =  11*372, 
Hamberg,l.c. 

Pyr. — B.B.  fuses  easily,  ooating  the  charcoal  with  a  yellow  oxide  which,  treated  in  R.  F., 
volatilizes,  giving  an  azure-blue  tinge  to  the  flame.  Fusibility  880°  C.  Dissolves  easily  in 
dilute  nitric  acid. 

Obs.— Occurs  usually  in  thin  plates  and  embedded  scales;  thus  in  a  compact  dolomitic  lime- 
'stone  with  hématite,  magnetite,  and  hausmannite,  etc.,  at  the  iron  and  manganèse  mines  of  Pajs- 
berg.  Hnrstig,  and  Lângban  in  Wermland,  Sweden;  similarly  at  Nordmark;  at  the  815 
mines,  Orcbro,  in  a  minerai  resembling  neotocite.  Crystals  are  known  only  from  the  Harstig 
mine,  where  they  occur  in  cnvities  associated  with  the  manganèse  silicate,  caryopilite,  and  the 
arsenates.  sarkiniteand  brandtite.  Ilamberg  regards  the  native  lead  tohave  been  reduccd  by  the 
oxidation  of  arsenious  acid.  Found  also  in  ihe  gold  washings  of  the  Urals  at  Ekaterinburg  and 
in  the  Altai,.  also  on  the  Kirghese  Steppes. 

Also  reported  (but  some  of  thèse  are  doubtful)  as  occurring  in  globules  in  ^lena  at  Alston- 
moor;  in  lava  in  Madelra;  at  the  mines  near  Carthagena  in  Spain;  in  Carboniferous  limestone 
near  Bristol,  and  at  Kenmare,  Ireland;  according  to  li.  P.  Greg,  Jr  ,  in  thin  sheets  in  red  oxide 
of  lead  near  a  basaltic  dike  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Rautenberg,  in  Moravia;  in  the  district  of  Zomelahuacan,  in  the  State  of  Vera  Cruz.  in  a  granular 
limestone.  containing  in  some  places  species  of  ammonites,  iu  laminai,  in  a  foliated  argent! ferons 
galena;  at  Huancavelica,  Peru. 

In  llie  U  S.,  reported  from  near  Saratoea,  N.  Y.,  in  cr>'stalline  limestone  (but  doubtful). 
At  Breckinridge  and  Gunnison,  Colorado.  Jay  Gould  mine,  Wood  River  district.  Idaho.  In 
the  gold  placers  of  Camp  Creek,  Montana. 

Artif. — Metallic  lead  bas  long  becn  known  to  crystallize  in  the  isometric  System:  Lehmann 
bas  obtained  electrolytically,  besides  this  form,  another  in  plates  for  which  he  suggests  the 
monoclin ic  système 

Réf.— 1  afv  Ak.  Stockh.,  45.  483,  1888.  Zs.  Kr..  17,  253.  1889.     »  Zs.  Kr.,  16,  274,  1889. 


19.  TIN.    Plumbum  candidum  Plin.,  34,  47     Jupiter  Akhem.    Gediegen  Zinn  Qêrm. 
<3^ediget  Tenn  Bwed.    Etain  natif  Fr.    Stagno  nativo  liai.    Estafio  nativo  Bpan. 

In  irregular  rounded  crystalline  grains,  or  aggregations  of  grains,  from  O'I  to 
1  mm.  in  size;  color  grayish  white.     Occurs  with  platinum,  iridosmine,  gold,  coppei. 
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casBiterite,  conmdum  in  washings  from  the  Aberfoil  and  Sam  rivera  (headwatera  of 
the  Clarence  river)  near  Oban,  New  South  Wales.  Howell,  Genth,  Am.  Phil.  Soc., 
23,  Wj  1885. 

Native  tin  bas  also  been  reported  as  occurriDg  with  the  Siberîan  gold;  in  tbe  Rio  Tipuani 
vallev,  Bolivia  (probably  artificial,  Forbes);  in  Guanajuato,  Mexico,  under  biainutite  (Frenzel). 
Ail  Uiese  are  doubtfuJ. 

Artificial  ciystals  are  :  (a)  tetragonal,  and  {fi)  ortborhombic. 

(a)  Tetragonal.  Axis  b  =  0-8857,  Mlr.»  In  prismatic  crystals  with  a  (100,  t-t\  m  (110,  i), 
e  (101,  1-»).  t  (301.  8  î),  p  (111,  1),  r  (831,  3).  Angles  pp'  =  30"^  35',  pp"  =  57'  13',  ee'  =  29"  29'. 
6^'  =  42*  1..'.    Also  twins:  tw.  pi.  (l)p  (111),  and  (2)  r  (381). 

H.  =2.  G.  =  7*178,  after  fusion  7*293  Mlr.  Somewhat  malléable.  Luster  metallic. 
Color  tin-while.  Obtained  by  the  electrolytic  décomposition  of  tin  protochloride.  Also  from 
fusion  in  oscillatory  pyramidal  fonns. 

(fi)  Orthorhombic.  Axes  à:b:h  =  0-8874  :  1  :  0  3557,  100  A  HO  =  21°  lOi',  001  A  101 
=  42°  33i'.  001  A  011  =  19°  34f ',  Trechmann».  In  thin  plates  of  prismatic  crystals  wilh 
«  (100.  »-î).  b  (010.  i  ï),  m  (110,  7).  y  (840,  ^4)»,  e  (120.  t-â),  k  (101,  1-i),  n  (021.  2-1),  d  (111.  1). 
V  (121.  2  2)'.  Angles:  TOTO'  =  42^^21',  ôm  =  *68°49i',  ô»  =  54*»  34'.  dd' =  8r  43'.  cW"' =  29'' 22', 
ùd  =  *75°  19'.  The  form  approximates  to  that  of  the  tetragonal  variety,  e.g.,  in  the  ratio  of 
à:è. 

Cleavage  :  b,  k  very  imperfect.  Brittle  lo  mild.  H.  =  above  2.  G.  =  6*54.  Luster  metal- 
lic Color  dark  gi-ay  to  bluish  gray.  Streak  iron-gray,  shining.  Chemically  nearly  pure  tin. 
-Obtained  from  caviues  of  an  arsenical  slag  produced  in  the  process  of  tin-makmg,  Cornwall. 

Ref:— >  Min.,  p.  127;  Phil.  Mag.,  22,  263,  1843.  «  Min.  Mag.,  3,  186.  1879.  »  Foullon,  Vh. 
Q.  Keichs.,  287,  1881;  see  also  Jb.  G.  Beichs.,  867, 1884;  he  describes  both  the  dimorphous 
ioims. 


5.  PlatiDum-Iron  Group, 

20.  PZâATXNUM.  Platina  (fr.  Choco)  UUoa,  Relac.  Hist.  Viage  Amer.  Merid.,  lib.  6.  c.  10, 
Madrid  1748.  Platina  (fr.  Carthagena)  W.  Brawnrigg  (who  received  it  in  1741  from  C.  Wood), 
Phil.  Trans.,  584,  1750.  Pktina  del  Pinto  Bch^er,  Ak.  H.  Stockh.,  269,  1752.  PolyxéD 
ITatcm.,  Haudb..  97.  1818,  20.  1847. 

Gediegen  Platin  Oerm.    Platine  natif  Fr,    Platino  liai.    Platina  Span. 

Isometric.     Observed  forma*: 
a  (100.  i-i)    d (110.  i)    o  (111,  1)  /(310.  »-3)    e  (210,  i-2)    l  (530.  t-f)    g  (320,  i\) 

Twins:  tw.  plane  o.  Crystals  rare,  cubes mosteommon;  often  distorted.  Usu- 
ally  in  crains  and  scales,  occasionally  in  irregular  lumps  or  nuggets  up  to  20  pounds 
in  weiçnt. . 

Cleavage  none.  Fracture  hackly.  Malléable  and  ductile.  H.  =  4-4*5. 
6.  =  14-19  native;  21-32  chém.  pure.  Luster  metallic.  Color  and  streak  whitish 
steel-gray;  shining.    Sometimes  magnetipolar. 

0>]iip.— Platinum  alloyed  w^th  iron,  iridium,  osmium  and  other  metals. 

Var.— 1.  Ordinary,  Non-nuigneUc  or  only  slightly  maçnetic.  G.  =  16*5-18  0  mostly. 
After  wa&hing  in  acid  a  distinction  can  be  made  between  silver-white,  gray.  and  iron-black 
grains. 

2.  Màçmtie.  G.  about  14.  Hère  is  inchided  Breithaupt's  Iron-platinum  (Eisenplatin), 
descnbed  as  PtFe»  with  H.  =  6  and  G.  =  14*6-15'8.  Much  platinum  Is  magnetic,  and  occasion- 
ally it  bas  polarity,  so  that  platinum  magnets  are  spoken  of,  comparable  in  power  to  the  lode- 
stone.  The  magnetic  property  seems  to  be  connected  with  high  percentage  of  iron,  although 
thia  distinction  does  not  hold  without  exception.     Cf.  Daubrée,  C.  R.,  80.  526.  1875. 

A  mekeliferaus  magnetic  platinum  from  Nizhni  Tagilsk  gave  Terreil:  8  18  Fe  and  0'75Ni, 
C  R.    82  1116   1876 

ÂnaL— 1-14.  Minchin,  Min.  Russl.,  6.  184-190.  1866:  anal.  3-7  of  black  grains  washed  with 
acid  and  then  distînguished  by  color  as  given;  anal.  8-12,  ditto  white  grains.  15-17,  Berzelius, 
Ak.  H.  Stockh..  113,  1828.  18.  Claus,  Rg.,  Min.  Ch.,  p.  10,  1860.  19.  BOcking.  Lieb.  Ann., 
96,  048,  1855.  20-23.  Deville  and  Debray.  Ann.  Ch.  Phys..  66,  449.  1859,  and  others.  24-26, 
Hoffmann,  Trans.  Roy.  Soc,  Canada,  6  (^,  p.  17,  1887,  anal.  24  of  whole  after  .sep.iraiion  of 
^Id,  23,  26.  of  samples  separated  by  the  magnet:    27.  Collier.  Am.  J.  Se..  21,  123  1881. 
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NATIVE  ELEMENTS. 


G 


Pt      Fe     Pd    Rh     Ir     Os    Cu    Iridoe. 


non- 


1.  Goroblag. 

magnetie  17*726 

2.  Qorohl&g.  magn,  14*25 

3.  N.  Tagilsk  wh, 

non-magn,  17 '22 

4.  N.  Tagilsk  gry.    16*44 

5.  ''         blk.     1414 

6.  N.  Tagilsk  gry, 

magn.  14*82 

7.  N.  Tagilsk  hUc,     18*36 

8.  N.  Tagilsk  wA.     17*21 

9.  "  nan-magn,  16*54 

10.  "         ••  13-52 

11.  N.  Tagilsk  mo^.  14*63 

12.  "  13*52 

13.  N.  Tagilsk 
14. 

15.  N.  Tagilsk  non-mcign, 

16.  N.  Tagilsk  ww^n. 

17.  Goroblag.  nan4nagn. 

18.  Goroblag. 

19.  Bornéo 

20.  Australia 

21..  Choco 

22.  Callfomia 

23.  Oregon 


88*49    8-98  1-94  817    ir. 
76*22  17-30  1*87  2*60    ir, 

81*34  11*48  0*80  2*14  2*42 
82*46  11*23  0  23  2*36  1*21 
7015  18-90  0*20  3*61  103 


—  —  0-93  =98-61 

—  0*36  0  60  =98-76 

tr.  1*13  0*57  =99-38 

tr.  0-64  1-88  =9950 

ir.  1*16  8-87  =98*92 


78*70 
68-95 
78*38 
82*16 
7120 
74  67 
7194 
68-72 

77  14 

78  94 
73*58 
86*50 
86*97 
82*60 
61-40 


1665 
18  93 
11*72 
11-50 
17*73 
15  54 
15*79 
15-58 
12*13 
11*04 
12*98 
8*82 
6*54 
10*67 
4*56 


0*28 

021 

017 

0*25 

018 

018 

014 

0*20 

0*22 

0*28 

030 

1  10 

0*75  0 

080    • 

180  1 


3 

3* 

2 

2- 

3 

2 

2 

2 

2 

0 

1* 

1* 


12  1-16 
80  1-34 
79  5*32 
19  100 
46  1*15 
26  0-83 
76  1*18 
48  4  73 
74  510 
86  4*97 

15  2*36 

16  — 
96  0*96 
-   0*66 
86  1*10 


ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
ir. 
0-64 


86*20  7-80  0*50  1*40  0*86  — 
86*50  6*76  0-60  1*00  1*05  — 
61*46    4*30  0*15  0*65  0*40    — 


1*47  2-56  =98  88 

1-69  8*76  =98-07 

0*28  0*82  =98-98 

0*21  189  =99  20 

0*60  3*85  =98*07 

1*98  2*30  =97*76 

3*72  2*87  =98-40 

0  80  6*86*  =  98  37 

0*34  0*98*  =  98  66 

0*70  1*96  =98*76 

5*20  2*30*=  97*86 

0*45  1*40  =98*92 

0*86  2*10*  =  98*70 

0*13  8*80  Au  0*20  =  98 

1*10  2600  Aul*20  8and 

0*60  0*95  Aul-OOsand 

1*40  1*10  Au  0-80  sand 

2*15  37*80  Au  0-85  sand 


8*89 
8-09 
8*89 
0-40 


10*51  gangue  169 

14*62  gangue  1*95 

8-77  gangue  1*27 

—     gangue  2*05 


86 

l*2^=r 

100-20 
0*96  = 

100*25 
2*95  = 

101*16 
8  00  = 

100*26 
=  100-15 
=  100*30 
=  99*97 
=  100*32 


24.  Br.  Columbia      16*656      72*07    8*59  0*19  2-57  1-14  — 

25.  "  Tkm-tikvn.  17*017  f  68*19    7*87  0*26  310  1-21  — 

26.  "  magn.         16*096  f  7843    9*78  0*09  1  70  104  — 

27.  Plattsburgh  17*36       82*81  11  04  8  10  0*29  0-63  ir. 

*  Including  gangue. 

Pyr.,  etc. — B.B.  in  fusible.  Not  afFected  by  borax  or  sait  of  phospborus,  except  in  the  9late 
of  fine  dust,  when  reactions  for  iron  and  copper  may  be  obtained.  Soiuble  onîy  in  heated  nttro- 
hydrochloric  acid. 

Obs.— Platinum  was  first  found  in  pebbles  and  smal)  grains,  associated  witli  iridium, 
osmium,  palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  tbe  river  Pinto,  ia 
the  district  of  Choco,  near  Popayan,  in  the  U.  S.  of  Colombia,  South  America,  where  it  received 
its  name  platina  (platiuu  del  Pinto)  from  plata,  silver.  In  the  province  of  Antioquia,  iu  Brazil, 
it  has  been  found  in  auriferous  relions  in  svenite  (Boussiiigtiult,  Ann.  Ch.  Phys.,  32,  204,  1826). 

In  Russia,  where  it  was  first  discovered  iu  1822,  it  occurs  in  alluvial  material  in  the  Urala 
at  Nizhni  Tagilsk,  sometimes  in  nuggets  of  considérable  size;  also  at  Kushvinsk  ifa  the  Goroblag- 
odatsk  district  and  at  other  points;  in  Nizhni  Tagilsk  it  has  been  found  with  chromite  in  a 
serpentine  probabl^  derived  from  a  peridotyte.  lu  the  sand  of  the  Ivalo  river,  northern  Lap- 
land,  associated  with  diamond  and  probably  derived  from  a  serpentine  (altered  peridotyte)  con- 
taiuiug  chromite  and  diallagc. 

Platinum  is  also  found  on  Bornéo;  in  the  sands  of  the  Rhine;  at  St.  Aray,  Val  du  Drac; 
county  of  Wicklow,  Ireland;  on  the  river  Jocky,  St.  Domineo;  according  to  report,  in  Choloteca 
and  Gracias,  in  Honduras.  Also  from  the  river  Tayuka,  in  rl'ew  Zealand,  from  a  région  charac- 
terized  by  a  chrysolite  rock  (dunyte)  with  serpentine;  similarly  with  nickeliferous  metnllic  iron 
(awaruite)  in  the  drift  of  the  Gorge  river;  also  from  quartz  Iodes  in  the  Thames  gold  fielda 
(J.  A.  Pond).  In  New  South  Wales,  reported  as  occurring  in  siiu  in  the  Broken  Hill  district,  ia 
a  feldspath ic  rock  with  iridosmine;  found  in  gold  washings  in  small  quantities  at  varions  pointa. 

In  California,  in  the  Elamath  région,  at  Cape  Blanco,  etc.,  but  not  abundaut,  in  the  gold 
washinçs  of  Cherokee,  Butte  Co.;  in  traces  with  gold  in  Rutherford  Co.,  Nortb  Carolina;  at  St. 
François,  Beauce  Co.,  Québec;  at  several  pointsin  British  Columbia,  thus  on  the  Fraser  river 
near  Lillooet,  also  on  Tranquille  river  and  on  Granité  Creek,  a  branch  of  the  Tulameen;  further 
on  the  tributaries  of  the  Yukon  river.  A  mass  wei^hing  104  grams,  with  G.  =  10*45,  and  con- 
sistiivg  of  46  p.  c.  platinum  (anal.  27)  and  54  chromite,  was  found  near  Plattsburgh,  N.  Y. 

The  métal  platinum  was  brought  from  Choco,  S.  A.,  by  UUoa,  a  Spanish  traveller  la 
America,  in  the  year  1786,  and  from  Carthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica. 
UUoa  speaks  of  spécula  made  by  the  people  of  the  country,  of  a  peculiar  métal,  wbich  Brown- 
rigg  says  was  **  platina,"  and  the  latter  mentions  a  "  pummel  of  a  sword/'  and  other  articles  of 
platinum,  received  by  him  from  Carthagena. 

Re£— >  Cf.  Bremeyev,  Vh.  Min.  Ges .  14,  ir,5,  1879. 
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ai.  miDIUM.  Gediegen  Iridium  BreUh,,  Bon..  JB.,  14,  180,  1885,  Ak.  H.  Stockh.,  84, 
1884.    Pbtiniridium  BoanJberg,  Beiz.  JB.,  16,  205,  1884. 

Ifiometric.     Observed  forms*: 

0(100.  *••)  d(110, 0  oiXWA)         /(810,  »-8)  6(480,  H) 

Twins:  tw.  plane  Oy  commonly  in  polysynthetic  gronps.  GiystalB  rare^  gener^ 
ally  cubes.    Usuallj  in  angular  grains. 

Cleavage:  cubic^  indistinct.  Fracture  hackly.  Somewhat  malléable.  H.  =  6-7. 
6.  =  22'65-22*84".  Luster  metallic.  Color  silver-white,  wit|i  tinge  of  yellow  on 
Bur&ce;  gray  on  fracture.     Opaque. 

Comp. — Iridium  witb  platmum  and  other  allied  metals. 

AnaL — Svanberg  : 

Pt           Ir  Pd  Rh  Pe  Cu  Os 

1.  N.  Tagilsk               1964  76-80  089  —  —  ito  —    =9911 

2.  BiazU                       55-44  27-79  049  680  414  880  (ra<M  =  9802 

Prinsep  in  a  spécimen  from  Ava  in  India  found  Ir  60,  Pt  20;  tliis  is  called  Avaite  by  Heddle. 
£nc.  Brit.,  16,  382,  1888. 

ObB.--Occiirs  with  the  platinum  of  the  lirais  and  Brazil;  perhaps  also  with  tbe  Califomia 
gold;  Ava  iu  Burma. 

'RéL—^  £rem.,  Yb.  Min.  Ges.,  14,  155,  1879.  *  Of  cubic  crystals  22-647-22*668.  of  octahe- 
dral  22*770-22  773  from  Sukbo-Visbn,  from  Neyyansk,  22  805-22  886,  Erem.  L  c. 


22.  nUDOSlSXNB.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium.  WoUastan,  Pbil. 
Trans.,  816, 1805  (Metals  Iridium  and  Osmium,  first  announeed  by  TennarU,  Pbil.  Trans..  411, 
1804).  Native  Iridium  Jamêèon,  Osmiure  dlridium  B&rz.,  Nouv.  Syst.  Min.,  195,  1819. 
Osmium-Iridium  Leonh.,  Handb.,  1821.  Iridosmium;  Osmiridium.  Inewjanskit,  Sisserskit, 
Eaid.  Handb.,  558,  1845. 

Rhorabohedral.     Axia  è  =  1-4105;  0001  A  lOÎl  =  58°  27'  Bose. 

*"orms:  e  (0001,  0),  m  (lOÎO.  /),  r  (lOÎl,  R)\  z  (Olîl,  -  1)«,  «(2218,  f  2). 
Angles:  ex  =  *^\  rr'  =  95"  8',  aa?*  =  52'  24'. 

Rarely  in  hexagonal  prisms;  usually  in  irregular  flattened  ^ins. 

Cleayage:    c  perfect.      Slightly  malléable   to    nearly    brittle.      H.   =  6-7. 
6.  =  19'3-21*12.     Luster  metaluc.     Color  tin-white  to  light  ^ 

steel-gray.     Opaque. 

^mp.,  Tar. — Iridium  and  osmium  in  différent  propor- 
tions. Two  yarieties  depending  on  thèse  proportions  bave 
been  named  as  species^  but  they  are  isomorphous^  as  are  also 
tbe  metals  themselves  (Rose).  Some  rhodium^  platinum, 
ruthénium,  and  otber  metals  are  usually  présent. 

Var.— 1.  NevyanskUe.  Kewjanskit  Haid.;  H.  =7;  O.  =  18*8-19*5.  In  fiât  scales;  color  tin- 
white.    Orer  40  p.  c.  of  iridium. 

2.  SiêerskUe,  Sisserskit  Haid.  In  flat  scales.  often  six-sided,  color  grajish  whi te,  steel-gray. 
O.  =  20-21  2.    Not  OTer  80  p.  c.  of  Iridium.    Less  common  than  the  ligbt-colored  variety. 

AnaL— DeTiUe  and  Debiay,  Ann.  Cb.  Phys.,  66,  481,  1859. 


Ural,  Rose. 


Ir 

Rd 

Pt 

Ru 

Os 

Cu 

Fe 

1.  N.  Grenada 

70-40 

12-80 

0-10 

— 

[17-20] 

— 

—    =100 

2. 

57-80 

0-63 

— 

6-37 

8510 

006 

0  10  =  100-06 

8.  Califomia 

53-50 

2-60 

— 

0  50 

[48-40] 

— — 

—    =  100 

4.  Australia 

5818 

804 

— 

5-22 

"83  46' 

015 

—    =  100 

5.  Bomeo 

58  27 

2.64 

015 

88-94 

— 

—    =100 

6.  Ural 

77  20 

050 

1-10 

0-20 

'21-00 

tr. 

—    =  100 

7.      " 

G. 

=  18-9 

48-28 

578 

0-62 

8-49 

4011 

0-78 

0-99  =  100 

8.     •* 

G. 

=  18-8 

64  50 

7-50 

2-80 

— 

22-90 

0-90 

1-40  =  100 

9.     " 

G. 

=  20-4 

48-94 

1-65 

014 

4-68 

'48-85" 

011 

0'63  =  100 

10.      " 

G. 

=  20-5 

70-36 

4-72 

0-41 

■23  01" 

0-21 

1-29  =  100 

^  r.,  «te— At  a  bigb  température  the  siserskite  gives  out  osmium,  but  undergoes  no  f urther 
diangê.  The  ne^yanskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  niter, 
the  (£aracterl8tic  odor  of  osmium  is  soon  perceived,  and  a  maas  obtained  soluble  in  water,  from 
which  a  green  precipitate  is  thrown  down  by  nitric  acid. 

Oba. — Occurs  with  platinum  in  the  province  of  Choco  in  South  America;  near  Ekaterinburg, 
23atoust,  and  KyshtimsK,  in  the  Ural  mountains;  in  auriferous  and  other  drifts  at  yarious  points 
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as  Bingera,  Bathurst,  etc.,  in  New  South  Wales,  Australia.  Rather  abundant  In  the  auriferoua 
beach-sands  of  northern  California,  occurring  in  small  bright  lead-colored  scales,  sometioiea. 
six-sided.    Also  traces  in  the  gold-washings  on  the  rivers  du  Loup  and  des  Plantes,  Canada. 

Ret— >  Abh.  Ak.  Berlin,  97.  1849;  Pogg.,  29.  452,  1888.  «  Lbx.,  also  a  more  acute  fii-2. 
pyramid,  Ber.  nied.  Ges.,  p.  99,  1882. 

23.  PALIiADIUM.     WoUasUm,  Phil.  Trans.  1808. 

Isometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains,  sometimes  com- 
posed  of  diverging  fibers. 

Dilctile  and  malléable.  H.  =  4-5-5.  G.  =  11-3-11-8,  Wollaston.  Luster 
metallic.     Color  whitish  steel-gray.     Opaque. 

Comp. — Palladium,  alloyed  with  a  little  platinum  and  iridium. 

Pyr.,  etc.— The  blowpipe  réactions  of  native  palladium  are  undescribed.  As  prepared  by 
Deville,  it  is  the  most  fusible  of  the  plalinuin  metals.  Oxidizes  at  a  lower  température  than 
silver,  but  is  not  blackened  by  sulphurous  gases. 

Obs.— Palladium  occurs  with  platinum  in  Brazil  where  masses  of  the  métal  are  sometimes. 
met  with;  reported  from  St.  Domingo,  also  from  the  Urals  (Breith.,  Berz.  JB.,  14,  181,  1885). 

24.  AIiIiOPATiTiAPIOM.  Selenpalladium  Zinken,  Pogg.,  16,  496,  1829.  Eugenesite 
Adam,  Tabl.  Min.,  82,  1869. 

Khombohedral.  In  small  six-sided  tables,  Zinken.  Gleavage:  basai  perfect. 
Luster  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Comp. — Palladium  under  the  rhombohedral  System^  if  Zinken's  early  obserra- 
tions  can  be  relied  upon. 

Obs.— From  Tilkerode,  in  the  Harz,  in  small  hexagonal  tables  with  gold. 

25.  IRON.  Mars  Alchem.  Gediegen  Eisen  Oerm.  Jern  Swed,  Fer  natif  Fr.  Ferro  ItaL 
Hierro  Span. 

Isometric.  Usually  massive,  rarely  in  crystals,  a  (100),  o  (111).  Artificial 
crystals  usually  dendritic,  with  branches  parallel  to  the  cubic  axes.  Twins:  tw.  pi. 
0,  as  penetration-twins  often  repeated  and  producing  embedded  lamellae  parallel  tne 
faces  of  the  trisoctahedron  jo  (221). 

Cleavage:  a  perfect;  also  a  lamellar  structure  ||  o  and  ||  d.  Fracture  hackly. 
Malléable.  H.  =  4-5.  G.  =  7'3-7'8  Luster  metallic.  Color  steel-gray  to  iron- 
black.     Strongly  magnetic. 

Var.— 1.  Terrestrial;  2.  Meieoric. 

1.  Terrestrial  Iron.  Found  in  masses,  occasionallv  of  great  size  (up  to  20  tons),  as  well  as  ia 
small  embedded  particles,  in  basait  at  Blaaf  jeld,  Ovifak  (or  Uifak),  Disco  Islaud;  also  at  Fortune 
Bay,  Mellemf jord,  Asuk,  and  other  points  on  the  same  islaud,  and  at  Niakornak,  Disco  Bay,  and 
elsewbere  on  the  coast  of  West  Greenlaud. 

The  Disco  irou  was  disco vered  in  1870  by  A.  E.  Nordenskiôld,  although  the  fact  that  nativfr 
iron  wjis  used  by  the  Greenland  uatives  for  knives,  uteusils,  etc.,  was  known  much  earlier  (Captain 
Koss,  1 819).  It  was  supposed  at  fîrst  to  be  meteoric,  but  its  terrestrial  nature  bas  since  been  placed 
beyoud  doubt.  It  is  uncertain,  however,  whether  the  iron  was  brought  up  as  such  by  the  basait 
or  whether  it  was  reduced  by  the  action  of  the  carbonaceous  shales  through  which  the  basait 
passed;  ihe  latter  seems  most  probable,  and  is  confirmed  by  the  présence  of  graphite  and  graphitic 
feldspnr  in  the  basait. 

The  iron  varies  in  character  from  the  exterior  or  oxidized  crust,  to  that  which  is  compact 
and  malléable;  for  the  most  part  the  iron  oxidizes  and  disintegrates  rapidly  upon  exposure,  in 
part  owing  to  a  déliquescent  iron  chloride.  Some  of  this  iron  exhibits  when  etched  a  crystalUne 
structure  which  somewhat  resembles  that  common  with  meteoric  iron  (see  beyond). 

Besides  the  Greenland  irons,  some  other  occurrences,  usually  classed  as  meteoric,  may  be 
in  fact  terrestrial;  e.g.,  the  Santa  Catharina  iron  of  Brazil  discovered  in  1875. 

Analyses  of  varions  Greenland  irons,  1-12,  Lorenzen': 


G. 

Fe 

Ni 

Co 

Cu 

^S 

C 

P 

SiO,* 

insol. 

1. 

Blaafjeld,  Ovifak        6*87 

91-71 

1-74 

0  53 

016 

010 

137 

^_- 

1-52 

2-39=    99*62 

2. 

<<             << 

9117 

1-82 

0-51 

016 

0-78 

1-70 

-^ 

2-58 

0-77=    99-49 

8. 

((             <( 

82-02* 

1-39 

0-76 

019 

008 

1-27 

— 

1-67 

8-03=    95-41 

4. 

(<             <« 

69-77* 

1-60 

0-89 

0-23 

? 

1-20 

— 

4-18 

22-23=    89-6a 

5. 

Mellemfjord 

7-5-7-9 

93  89 

2-55 

0-54 

0-33 

0-20 

0-28 

— . 

0-46 

1-48=    99-78 

S. 

«« 

6-90, 7-57 

92-41 

0-45 

0-18 

0-48 

<r. 

0-87 

— 

1-50 

4-57  =  100-4« 
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G  Fa  NI  Co  Cu  B  C  P     SiO,"-  inaol. 

7.  A«ak                            726  9516  OM  0  06  OU  —  0  96  —      119  1»=    9974 

8.  AmpriDdaeiiB Ib.  95  67  —  tr.l  006  0«9  1-94  —  1-4U  109  =  100-2S 
«.  MUkomak                    739  9246  192  0  S8  016  009  811  0-07    0-34  109  =  100  07 

*0.  Fonune  Bay,  Dis-  7-19    9206  2 M  008  020  001  340    —     0-81      006  =    96-80 
co(1853) 

11.  Fiekenuea(lSBS)  706    9228  2-78  084  0-86  —  0-30 

12.  Ekslult  9411  2-80  107  0-2S  —  — 

■  la  part  oxidized.    ^  Wttti  A1,0,. 
AmlTsea  IS-16  J.  L.  Smith':    1.  exterior  portion;  S,  Iron  partlcles  from  luterlor  of  Uie  nme 
mus,  leporated  from  gaoguei  8,  malléable  Iroo;  4,  iron  in  Irregulai  rounded  masses. 
Q.  Fe       Ni     Co      Cu       8        C        P       Cl     Fe.O,    H.O 

15.  Ovjfak    50         16-06    106    048    008    112    1-86    014     tr.     7621    400  =  10108 
14.      ■'        6  42       9816    8-01    080    018    0-41    884    0  82    008  =  9918 

16.  "        7-46       9017    «00    079    0-18     —       —       —       —    SIO,  1-64  =  99-18 
It.      -■        6  80       88-18    2-18    107    0-46    086    888    0  2S    006 silicates 420  =  9908 

fw  otber  aoalfws  see  tbe  autbora  quoted'. 

A  Dickeliferoua  metallic  Iron,  calleil  ateantiU  Skey,  (Trani.  N.  Zeal.  lust.,  18,  401.  1680,) 
oecun  in  tbe  drifl  of  tbe  Oorge  river,  whicb  emplies  inU>  Awarua  Bay  on  tbe  west  coast  of  tbe 
uuih  yud  of  New  Zealand.  It  iu  aasociated  with  gold.  platlnum,  csaslterite,  chromlte,  aod 
mtgnnlte,  and  Los  probsbly  been  derived  from  a  partlally  serpentiDized  peridotyte.  It  bas 
H.  =  5.  G.  =8  1.  Composition  FeNi,  =  Iron  88-8.  nickel  67-7  =  100.  Compare  anal.  14,  p.  80. 
Anilyûs  by  W.  Skey  ylelded: 

G.  =  6'1      Fe31'02     Ni  67-«3      Co  O'TO     S  0'23      SIO,  048  =  100 

Native  iron  also  occurs  sparinEly  In  some  basalte  (Andrews  et  of.);  in  pyrite  nodules  In  a 
Eeuper  limestone  at  HQblhAusen  in  TtiuriDgla;  \a  tbe  PlSncrkalk  atCbozenin  Bohemia (ancien t 
mttèorile  ?)  Alao  rejiorled  from  gold  or  platlnum  wasbings  al  varloua  points,  but  tbey  are  not 
ill  tree  from  duubl:  tbua  in  Ibe  lirais,  Brszil,  Montgomery  Co.,  Va..  Burke  Co.,  N.  C.,  Camp 
Cretk,  Montana.  Reported  from  sliale  near  New  BrunHwich,  New  Jersey.  Musbos  of  metallic 
itoD  tucally  rei^iced  from  clay  Ironalone  by  Ibe  bumiug  of  a  liguile  bed  bave  beeo  noled  70  miles 
ibore  Edmooloo  on  Ibe  North  SHsknlchewaa  river,  Alberta. 

Bsbr  hits  obserred  Eraîus  of  native  Iroa  in  a  fragment  of  petrlfied  wood  Tlie  iron  waa 
DLLited  nitb  limouite  aiid  organic  matter.  and  U  supposed  tohave  l>euii  produred  by  Ibe  deoxlda- 
lloD  of  a  sait  of  iron  by  Ibe  organic  maller  of  [be  wood.     Ile  calla  tbe  trou  nderoferrite 

SiDBBAioT  0.  auvatri.  Pogg.  Ann..  167,  165,  1876.  Silvestrite  A.  D'Aehiardi.  I  Melalli. 
3.  SI,  ISgS.  A  proiliict  of  vukuiiic  erupliou,  obaerved  at  Mt.  Etna  after  tbe  éruption  of  Aug., 
IttTl.  u  s  very  tbin  coaling  on  kva.  Non-crysIalllEie.  Lusier  metallio.  resembling  steieL 
SIOTly  siiacked  by  acids.  Au  aualysis  gave:  N  014,  Fe  90  86  =  100,  wbîcb  rorreeponds  to 
Fe,N,  whicb  requires;  Nitrogen  911,  iron  9089  =  100.  This  is  tbe  composillon  (Frémy)  of  tbe 
tnificisl  tiOQ  nliride. 

S.  Motaorio  Iron.  Native  iron  also  occurs  In  most  meteoritea.  forming  in  some  cases  (a)  tbe 
mire  mass;  also  (A)  as  a  apongy,  cellular  uiairix  in  wbiob  are  imbedded  grains  of  cbrysolite  or 
ollier  lilicBles;  le)  in  grains  or  scales  disseminated  more  or  less  freely  Ibrougboul  a  alouy  malrix. 
Rarclv  a  météorite  conalata  of  k  single  cryslalline  indlvidual  (Braunau)  witb  numerous  Lwinning 
limelbe  I  a  (cf .  abcve). 

Cubic  oleavage  aometlmea  observed;  also  an  octabedral,  Icss  often  dodcc'n1iL'<lral  lamcUar 
«mclure.     Elcbing  witb  dilute  nllrlc  acid  (or  iodine)  coro-  ^ 

mnpij  devetops  a  cryslaillne  atmclure*'  ',  usually  conaisting 
of  tines  or  bands  crossîng  al  varions  angles  according  to  tbe 
direction  of  tbe  aeclion,  at  90'  if  |  o,  00"  |  o  elc.  Thcse 
Bjpiresff.  1)  are  called  WidmansbUUn  _^re*,  becuuse  lirsi 
desciibert  by  Wldaunstatten  in  180H.  TTiey  are  formed  by 
thcedgesof  cryatalllne  plaies  of  Ibe  nicheliferous  irou  in 
dlSerent  conditions,  as  snown  by  tbe  fact  Ibat  tbey  are  dif- 
ferentlj  altacked  by  the  acid  (see  also  analyses  below). 
The*  pistes  are  usually  pHrallel  to  tlie  octabedral  faces. 
ttelchenbacb  named  tbem  '  '  Balkeneisen"  or  laimiutile,  from 
tnuotpofa  or  Aa/t.  ' '  Bandeisen "  or  tontte,  from  raivia, 
ia'iil,sn(l  "rfllleiBen"orpi*!»n(É,-  tbe  first  f orms tbe  broader 
plalû marking  tbe  structure,  supposed  to  be  of  purer  Iron 
iDd  hence  more  readlly  Btlscked;  tbe  second  forma  tliln 
pilles  boimdlng  Ibe  first,  rtcb  in  nickel,  appcaring  also  in 

Uiln  Umellœ;  Uie  thlrd  la  the  ground-maas.     Enclosed  in  r-,     ■  .     n.     «.r  _  « 

Iha  "Balkeneisen"  arc  sometim™  are™  of  a  wbite  iron.  re-  Glorieta  Ml.,  New  Mexi. .. 

•talng acida.  and  baving  a  brillianl  luster;  tbls  is  Reichenbacb'a  ■' Glanzeisen"  or  lampnte.  from 
iauïui;  tntrout.  Intna  witb  cubic  utnicturc  and  wlrb  Iwinnine  lamellœ  {e.g.,  Braunau)  bave 
»  «ries  of  fine  lines  corresponding  to  thèse  develc>|>ed  by  etcbing  iKettm'inn  Une*).  A  dauiascene 
'lultr  i»  also  produced  la  some  cases,  due  lo  qiiadrilaleriil  di'presitions.    From  the  distlnctly  oc-tahe 
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-dral  iroD,  sbowlng  the  figures  most  perfectly,  there  are  many  gradations  to  the  irons  which 
show  no  distinct  crvstalline  structure  at  ail  upon  etclûng. 

Tbe  exterior  ot  masses  of  meteoric  iron  is  usually  more  or  less  deeply  pitted  witb  rounded 
thumblike  dépressions,  and  tbe  surface  at  tbe  time  of  fall  is  ooTered  witb  a  tilm  of  iron  oxide  in 
fine  ridges  showing  Unes  of  llow  due  to  tbe  melting  caused  by  tbe  beat  developed  by  tbe  résistance 
of  tbe  air;  tbis  film  disappears  wben  tbe  iron  is  exposed  to  tbe  weatber. 

Oomp.—Meteoric  iron  is  always  alloyed  witb  nickel,  wbicb  is  usually  présent  in  amounta 
Tarying  f rom  5  to  10  p.  c.  ;  small  amounts  of  otber  metals,  as  cobalt,  manganèse,  tin,  copper, 
-cbromium,  are  also  often  présent.  Occluded  gases  can  usually  be  detected.  Wrigbt  obtamed 
from  tbe  Arva  iron  44  volumes  of  mixed  gases  bv  beatinjz  up  to  low  reduess^. 

Anal3rse8  of  typical  irons.— 1,  Holger,  Baumg.  Zs.,  7,  188,  1880.  2,  Berzelius,  Ak.  H. 
Stockb.,  168,  1884.  8,  Taylor,  Am.  J.  &c.,  22,  874,  1856.  4,  Fickentscber,  Bucbner,  Mete- 
oriten,  144.  5,  B(>cking,  Lieb.  Ann.,  96,  246,  1856.  6.  Holger,  1.  c.  7,  tiilliman  and  Hunt, 
Am.  J.  8c.,  2,  870,  1846.  8,  Berzelius,  Ak.  H.  8tockb.,  106,  1882.  9.  Bergemann,  Pogg.,  100, 
254,  1857.  10,  Id.,  ibid.,  p.  256.  11,  Dufios  and  Fiscber,  Pogg.,  72,  170,  475,  1847;  73,  590, 
1848.  12.  Rube,  B.  H.  Ztg.,  21,  72,  1862.  18,  Qentb,  Am.  J.  8c.,  12,  78,  1876.  14,  Taylor,  ib. 
24,  298,  ia57.  15,  Damour,  C.  R.,  84.  478,  1877.  16.  J.  L.  8mitb,  Am.  J.  8c.,  13,  218,  1877. 
17.  Id..  ib.,  19, 468, 1»80.  18,  Einnicutt,  Peabody  Mus.  Arcb.,  3,  888, 1884.  19,  Riggs.  ib.,  30, 
812,  1885.  20.  Mackintosb,  ib.,  30,  288.  21,  D.  Fisber,  ib.,  34,  881,  1887.  22,  Mackintosb, 
ib.,  33,  225.    28.  Wbitfield,  ib.,  33.  499,  1887. 

Fe     Ni     Co    Cu   Mn 

1.  Agram,  May  26,  1761  8829  1184  126   —    064  X  297=100 

2.  PalloB  Irtm,  1749  8804  10*78  0*46  007  018  C004,  Qtr.,  X0'68=100 
a  Toluca,  1784                                              9072    8*49  044   —     —    P 018,  X 0-68=100-46 
4.  Bemdego,  1784  G.=7-731  91  90    6  71    —     _     —    X  0-46=9807 

^.  Cape  of  Good  Hope,  1798  8180  15-28  2  01    <r.     —    P  0  08,  Sir.,  8cb.  088, 

8n<r.  =99*60 

6.  Lenarto,  1814  8504    812  8*59   —    0*61  X  2*64=100 

7.  Red  River,  1814  9091    846   —     —     —    X  050=99  87 

8.  Bobumilitz.  1829  98*78    8*810*21    —     —    X  2  20=100 

9.  Sevier  Iron,  1S40  G.  =7-26  9010    6*52  0*88   —     —    P  0  02,  X  2-28=99-20 

10.  Arva,  1840  8211    711  0*36   —     —    C  1*54,  PO  34,  Scb.  6*56, 

GV.  200=10002 

11.  Braunau,  July  14,  1847  91*88    5-62  0*58      2*07       C,8  «r.=100 

12  Rittersgrûn,  1847  87*81    9*68  0-58    —     —    P  1*87,  X  1*38=100  27 

J8.  Pittsburg,  1850  G.  =7*74  92*81    4'67  0*39  003  0*14  S  0*04,  P  025=98  88 

14.  Octibbeba  Co.,  Miss.,  1857  87*69  59*69  0*40  0*90   —    P  010,  X  0*41=99*19 

15.  St.  Catbarina,  1875  G. =7*75-7 «84  68*69  33*97  1*48    —     —    C  0*20,  8  016,  P  0*05 

=99  56 

16.  Bâtes  Co.,  Mo.,  1875  G.=7*72  8912  1002  0  26  0*01    —   P  0*12=99-58 

17.  Estberville,  lowa,  May  10, 1879  92*00    710  0*69    <r.     —    P  0*11=99*90 

18.  Turner  Mound,  Obio,  1888     G. =7*894  89*00  10-65  0*45    tr,     —    insol.  0*09=100*19 

19.  Grand  Rapids,  Micb.,  1888  88*71  10*69   —    0*07   —    C  006,  S  003,  P  0*26 

^99*82 

20.  Glorieta  Mt.,  N.  M.,  1884         G.=7*66  87*98  11*15  0-38   —     —    P 0*36=9977 

21.  St.  Croix  Co.,Wi8..  1884  G.  =7*60-7*70  89*78    7*65  133   «r.     —    C<r.,  P0-51,8n<r.  =99*27 

22.  Mazapil,  Nov.  27.  1885  91*26    7*85  0  65   —     —    P  0*80=100*06 

28.  Cabin  Creek,  Ark.,  Mcb.  27.  1886  91*87    6*60   <r.     —     —    C,S  054,  P0*41=99-42 

X  =  silicates,  insol.,  etc.    Scb.  =  Scbreibersite.    Gr.  =  Grapbite. 

Tbe  Octibbeba  iron  or  oetibbehiU  (anal.  14.  supposing  tbis  correct)  is  exceptional  in  tbe 
amount  of  nickel  présent;  it  approximates  to  tbe  terrestrial  awaruite  (p.  29).  Tbe  Santa  Catba- 
rioa  iron  (anal.  15)  is  also  remarkably  ricb  in  nickel,  but  tbis  is  regarded  by  some  as  of  terrestrial 
origiu. 

Tbe  composition  of  tbe  portions  of  tbe  meteoric  iron  to  wbose  separate  formation  tbe  struc- 
ture of  tbe  Widmanstfttten  figures  is  due  bas  been  only  partially  determined.  Meunier  assigns  to 
kamacite  tbe  formula  Fe,4Ni  witb  G.  =  7-652;  to  lœnite  Fe«Ni  witb  G.  =  7*880;  and  to  plessite 
FcioNi  witb  G.  =7  850.  Reichenbacb  assigDed  to  plessite  tbe  formula  Fca^Ni».  Analyses:  1, 
2,  4.  Meunier.  Météorites.  48-50.   1884.  3.Reicbenbacb.Jr.  Pogg.,  114. 258. 1861.  See  also  p.  1037. 

Fe         Ni 

1.  KnmaciU.—LsLCnme       G.  =  7*652        91*9        7  0  =  98*9 

2.  •*  Charcas  920        7-5  =  99*5 

8.  rojniYd.— Cocke  Co. ,  Tenu.  85*71    18*22    Co  0*55    8  0*28    P  0*29  =  100 

4.        "         La  Cuille  85 4      14*0      Co  tr,  =  990 

Weînscbenk  obtained  for  tbin  lamellœ  from  tbe  Arva  iron:  Fe  71  50,  Ni  26*82,  Co  1*68 
=  100,  correspondin^  to  Fe6(Ni,Co)ï  and  upproximating  to  tbe  edmonsonite  (see  below)  of  Fli^t. 
He  tbinks  tbese  tceulte  lamellœ  are  really  made  up  of  two  compounds,  Fe«Ni  and  Fe»Nifl.  The 
subject  obviously  requires  mucb  more  investigation. 
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llie  f ollowing  are  other  more  or  less  well  defined  iron  oompounds  from  meteoric  irons: 

£dhon8omite  W.  Flighi,  Phil.  Trans.,  888.  1882. 

An  iron-nickel  alloy  fonniDg  fine  lines  in  the  Widmanst&tten  figures  of  the  Cranbounie» 
Victoria,  meteoric  iron.  Analysis:  Fe  7014,  Ni  29*74  =  99'88.  Flight  identifies  this  with  the 
fMteorin  of  Abel,  see  Zimmermann,  Jb.  Min.,  657,  1861,  Named  after  George  Edmonson,  Head 
Jttaster  of  Queenwood  Ck>llege,  Hampshire. 

CHAI.TP1TB  Shepard,  Am.  J.  8c.,  43,  28,  1867. — A  compound  of  iron  and  carbon  found  by 
Forchbammer  as  a  leading  constituent  of  the  Niakomak  iron.  The  carbon  varied  from  7-11 
p.  c.  Meunier  uses  the  name  (Ann.  Ch.  Phys.,  17,  86,  1869;  cf.  also  Météorites,  p.  62).  and 
mtroduces  another,  Campbellite,  for  a  compound  with  C  =  1  '50  p.  c,  assumed  by  him  as  présent 
in  the  Campbell  Co.,  Tenu.,  meteoric  iron,  which  was  analyzed  by  J.  L.  Smith.  Am.  J.  Se., 
19,  159, 1855. 

CoHBNiTB  S.  Weinsehenk,  Ann.  Mus.  Wien,  4,  94,  1889. 

In  crystals,  probabl^  isometric  but  distorted.  Brittle.  H.  =  5*5-6.  G.  =  6*977.  Luster 
metallic.  Color  tin-white,  becoming  bronze-yellow  on  exposure.  Composition  (Fe,Ki,Co)tC. 
Analysis,  after  deducting  a  little  schreibersite:  }  Fe  89*88,  Ni(Co)  3*71,  C  6*41,  Sn,  Cu  ^.=100. 
Kamed  after  Dr.  £.  Cohen  of  Greifswald. 

8cHB£iB£R8iTB  Ha4d  ,  Haid.  Ber.,  3,  69, 1847.    Phosphomickeleisen  Oerm. 

Crystallized;  also  in  steel-gray  folia  and  grains.  In  some  cases  brittle;  again  in  flexible 
fdia.    H.  =  6*5.    G.  =  701-7-22,  Haid.    Mametic. 

A  phosphide  of  iron  and  nickel,  (Fe,Ni)tr,  in  part  Fe«NiP  =  Phosphorus  15*4,  iron  55'5, 
nickel  29*1  =  100.  Analyses:  1,  Patera,  Haid.  Ber.,  1.  c,  and  Am.  J.  Se.,  8,  439,  1849.  2, 
Fisher,  Am.  J.  Se.,  19,  157.  1856.  8-6,  J.  L.  Smith,  ib.  6,  Meunier.  Ann.  Ch.  Phys.,  17, 48, 
1809.    7,  W.  Flight,  PhU.  Tnms.,  892,  1882.    8,  Cohen,  Jb.  Min.,  1,  219, 1889. 

P       Fe      Ni     Co 

1.  Arva  7  26  87*20    4*24   —    =98-70 

a.  Braunau  11*72  56*48  25  02   —   C  1  16.  Cr  2*85,  SiO.  0*98=97*16 

8.  £.  Tennessee         18*92  57*22  25*82  0*82,  Cu,  Zn  tr..  Cl  018,  SiO.  1*62.  AlfO.  1*68=5100*66 

4.  "  G.=7*027wfkirf.  5604  26*48  0*41.  Cu  <r. 

5.  "  14-86  56-58  2802  0*28,  Cu  ^.=99*69 

6.  Toluca. G.  =7108  1501  57*11  28*85    tr.    Mg«r.=100*47 

7.  Cranboume       |  13*50  56*12  29*18   —    =98*80 

8.  8.  Juliao  de 

Moisira  I  15  74  69*54  14*86  —    =100*14 

Flight  giTes  analyses  of  other  compounds  corresponding  nearly  to  Fe*Ni«P4  and  (Fe,Ni)«P. 
An  iron-nickel  phosphide  from  the  Deesairon  gave  Meunier:  P  10*29,  Fe  60*00,  Ni  26*75=9704. 

Schreibersite  is  named  after  Director  Cari  Fr.  A.  von  Schreibers  of  Yienna  (1775-1882). 
On  Schreibersite  of  Shepard,  see  p.  79. 

Rhabdite  Bo9e, — A  phosphide  of  iron  and  nickel,  occurrinff  in  minute  tetragonal  prisms 
distributed  parallel  to  the  cubic  edges  in  the  meteoric  irons  of  Braunau,  Seelftsgen,  Misteca. 
A  sîmilar  compound  occurs  in  the  Cranbourne,  Australia,  iron,  in  brittle  square  prisms,  with 
G.  =  6  33-4*78.    Analysis,  Flight,  Phil.  Tians.,  891,  1882: 

I  P  12  95  Fe  49*34  Ni  38*24  =  100*53 

An  iron  phosphide,  formed  by  combustion  in  the  coal  mines  of  Commentry,  France,  is 
referred  hère  by  Mallard.  Tetragonal.  Axis  è  =  0*4880.  Forms:  a  (100),  m  (110).  e  (101); 
001  A  101  =  26*  1';  me  =  *7V  56'.  ee'  =  36"  8'.  Hard.  G.  =  714.  Luster  metallic.  Color 
steelgray.  Brittle.  Magnetic.  Analysis,  Camot:  P  12*10,  Fe  84*28,  As  1*65,  S  1*75,  C  <r.=99'78. 
BuU.  Soc.  Min.,  4.  230,  1881. 

Apfrndiz.— Météorites  are  usually  classified  according  to  the  amount  of  iron  they  contain, 
tsfollows: 

(a)  Meteoric  iron  proper.  nderiies  or  holosiderites  of  Daubrée,  consisting  of  iron  alone  with 
only  occasional  veins.  grains  or  nodules  of  troilite.  carbon  as  graphite  or  diamond  (cf.  clifton- 
ite,  p.  6),  schreibersite,  daubreelite,  etc.  Iron  protochloride,  lawrencite,  is  often  présent,  and 
ezndes  formlng  drops  of  FeCU  on  the  surface  and  often  leading  to  rapid  disintegration  of 
themass. 

Upward  of  one  hundred  localities  of  thèse  hâve  been  noted,  and  in  a  few  instances  they  hsTe 
heen  seen  to  fall.*  Some  of  the  masses  are  very  large;  tbe  Buteher  irons  of  the  Bolson  de 
Mapini  in  the  States  of  Chihuahua  and  Coahuila,  Mexico,  include  several  masses,  one  estimated 
to  weigh  5  tons.     The  Red  River.  Texas,  iron  (anal.  7)  weighs  1635  pounds. 

(b)  Sideroliieê  or  tysnderiieê  of  Daubrée,  consisting  of  a  more  or  less  continuous  spongy  mass 
of  iron  with  eiiil>edded  grains  chiefly  of  chrysolite,  like  the  Pallas  Irou  of  Erasnoyarsk,  Siberia 
■  . . .  — — ■ — — 

*  Tlie  most  important  cases  are  Agram,  Croatia,  May  26,  1751;  Charlotte.  Tenu.,  Aug.  1, 
1885;  Braunau,  Bohemia.  July  14.  1847;  Tabarz,  Saxony,  Oct.  18,  1854;  Rowton,  Shropshire, 
EngUmd,  April  20,  1876;  Mazapil,  Mexico,  Nov.  27,  1885;  Cabin  Creek,  Johnson  county, 
Arkansas,  Itoch  22,  1886. 
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(benoe  called  by  Rose  paUtuiiêê),  which  was  brought  io  St.  Petersburg  by  Pallas  in  1773  and 
whicb  weigbed  originally  1600  pouuds.    Masses  of  a  météorite,  closely  resembling  the  Pal  las. 
Iron.  were  fouDd  in  Eiowa  Co.,  ICausas,  in  Marcb,  1890;  they  aggregated  froni  1000  to  1200  Ibs. 
Tbe  siderolites  graduate  througb  the  kinds  in  wbich  the  iroD  is  more  scattered  {meèomderUu  of 
Rose),  though  forming  a  large  part  of  the  whole,  to  the  meteoric  stones. 

(c)  Meteoric  êtonea,  sporadokderiies  of  Daubrée.  in  which  iron  is  more  or  less  disseminated" 
through  the  mass,  iucludmg  as  named  by  Daubrée  ilxe polyHderiteê,  oligasidâniei nnô.  eryptomderitm, 
Those  stones  which  contain  no  iron  are  called  by  him  andariteê. 

Meteoric  stones  UbV-  also  been  classitied  according  to  the  silicates  présent  in  lar^^est  amount» 
and  a  large  number  of  immes  introduced,  chielly  taken  from  the  names  of  localities,  by  Rose» 
Shepard,  Tschermak,  Meunier,  Wadsworth  and  others.  Manir  stones  are  characterized  by  the 
présence  often  to  large  ezieut  of  e/iondruUs,  or  small  spherical  grains  from  the  size  of  a  cherrr 
down,  consisting  usually  of  chrysolite  or  eustatite  (ci.  thèse  species),  the  latter  often  witn 
eccentric  radiated  structure — thèse  stones  are  hence  called  ehondrile». 

Spécimens  of  two  hundred  and  tifty  independeut  occurrences  of  meteoric  stones  bave  been 

freserved,  and  for  most  of  the  ru  the  date  and  often  the  circumstances  of  the  fall  are  known. 
n  some  cases  large  numbcrs  of  stones  are  the  resuit  of  a  single  fall,  as  that  of  Pultusk,  Poland,. 
in  Jan.  dO,  1868.  Of  the  Est her ville,  lowa,  météorite  (siderolite)  in  addition  to  lar||e  maooet 
weighing  450,  200,  96  Ibs.,  and  others,  about  60  pounds  of  minute  individuals  were  picked  up, 
mostly  weighing  less  than  an  ounce  and  the  smallest  of  the  size  of  shot,  thèse  last  cbiefly  iron. 
Another  fall,  remarkable  for  the  number  of  small  stones  found,  was  that  of  Winnebago  Co.,. 
lowa,  on  May  2. 1890. 

Réf.— 1  On  theGreenland  irons,  see  NordenskiOld,  Ofv.  Ak.  Stockh..  1058, 1870,  and  1, 1871^ 
or  Geol.  Mag.,  9,  1872;  Nordstrom,  ôfv.  Ak.  Stockh.,  458.  1871;  Nauckhoff,  ib..  Bihang.  1, 
April.  1872  (or  Min.  Mitth..  109, 1874);  Daubrée,  C.  R.  74,  1541.  1872,  and  76.  240,  1872,  and 
84.  66.  1877;  WOhler,  GOtt.  Gelehrt.  Anzeig..  197,  1872,  and  Jb.  Min..  882,  1879;  Tschermak, 
Min.  Mitth..  165.  1874;  Steeustrup,  Ved.  Medd.  Copenhagen,  1875,  Nos.  16-19  (or  Zs.  G.  Ges., 
28,  225,  1876);  Tôrnebohm.  Ofv.  Ak.  Stockh..  Bihang,  1878;  Meunier.  C.  R.,  89.  216,  1879; 
J.  Lawrence  Smith.  Ann.  Ch.  Phys.,  16,  462,  1879;  J.  Lorenzen,  Medd.  GrOnland,  1888,  also  in. 
Min.  Mag.,  6,  14.  1884. 

*  On  the  crystalline  structure  of  iron  In  gênerai,  see  Tschermak,  Ber.  Ak.  Wien,  70(1).  449, 
1874,  whoalso  give-t  the  early  literature  of  the  subject.  Also,  *on  the  WidmanstAtten  and 
related  figures,  see  Breithaupt,  Schweig.  J.,  62,  172,  1828,  who  gives  the  history  of  the  name; 
also  Neumann,  Nat.  Abh.  Haid.,  3.  pt.  2,  45,  1850;  Reichenbach.  Pogg..  114.  99,  250.  264,  477, 
1861;  Rose,  see  below;  Brezina.  Denkschr.  Ak.  Wien,  43,  1880,  44,  1881;  HuntingtOD, 
Proc.  Amer.  Acad..  May  12,  1886,  or  Am.  J.  Se..  32.  284,  1886. 

*  On  the  gases  occluded  in  météorites,  see  (îraham,  Proc.  Roy.  Soc.,  16,  602,  1867; 
Mallet,  ib..  20,  865,  1872;  Wright.  Am.  J.  Se..  9,  294.  459,  10,  44,  1875;  Flight,  Phil.  Trant., 
1882;  Ansdell  and  Dewar,  Proc.  Rov.  Soc.  40.  549.  1886. 

^  On  the  classification  of  météorites  and  the  subject  in  gênerai:  Reichenbach,  Pogg..  107, 
155,  1859;  Rose,  Beschrcibung  und  Eintheilung  der  Meteoriteu,  etc.,  Abh.  Ak.  Berlin,  28, 1868; 
Daubrée.  C.  R,  66,  60.  1S67;  Shepard.  Am.  J.  Se,  43,  22,  1867  (and  others  earlier); 
Tschermak,  Ber.  Ak.  Wien,  71(1).  187ô.  75  d).  1877,  88  (1),  1883;  Brezina  (see  below).  Also  Die 
mikroskopische  Beschaffenheit  der  Meteoriien,  1888  et  seq.  S.  Meunier.  Météorites,  582  pp.. 
Paris  1884  (£ncycl.  Chem.,  vol.  2,  Frémy);  Wadsworth,  Lithological  Studies,  Mem.  Mus.  Zool., 
Cambridge  11,  1884.  who  gives  many  observations  on  microscopic  structure,  also  tables  of 
analyses. 

On  the  spectra  of  météorites,  discussion  of  origin.  etc.,  see  Lockyer,  Nature,  1889;  also  on 
the  latter  subiect,  Newton,  Tschermak  and  others. 

See  also  Kg.,  Min.  Ch.,  901.  952,  1860.  and  Die  chemische  Natur  der  Meteoriten,  Abh.  Ak. 
Berlin.  75,  1870,  1,  1879;  Buchner.  Die  Meteoriten.  etc..  202  pp..  Leipzig,  1868;  Daubrée. 
Études  synthétiques  de  géologie  expérimentale,  Paris;  Early  papers  of  importance  include 
those  by  Chladni,  Howard,  Blot,  Oari  von  Schreibers,  Haidinger,  etc.  ;  also,  later,  Tschermak, 
Daubrée,  Maskelyne,  Brezina,  J.  Lawrence  Smith  (collected  in  Original  Researches,  etc.,  1884); 
W.  Flight  (collected  in  "  A  Chapter  on  Météorites,"  1887),  and  many  others. 

For  a  list  of  météorites  with  localities.  dates,  etc.,  see  the  catalogues  of  the  Vienna  collection 
(Brezina.  Jb.  G.  Reichs.,  151-276.  1885),  of  the  British  Muséum  (Fletcher.  1888),  of  the 
Muséum  d'Histoire  Naturelle.  Paris  (Daubrée,  1889),  and  others.  A  catalogue  of  the  Yale 
collection  (£.  S.  D.)  is  given  in  Am  J.  Se,  32,  appendlz,  1886;  one  of  the  Harvard  collection 
by  O  W.  Huntington  in  Proc.  Am.  Acad.,  23,  1887. 


IL  SUHPHIDESf   SEELENIDES,  TELLTTRIDESy   ABSENIDES, 

ANTEBtONIDES. 

The  sulphides  fall  into  two  Groupa  according  to  the  chaiacter  of  the  positive 
élément. 

L  Snlphidesi  SelenldeSi  Tellurldes  of  the  Semi-MetaLi. 

n.  Snlpliidesy  Selenidea,  Telloxidea,  Anenides»  Antimonides  of  the 
Metals. 


L  Sulphides,  Selenides,  Tellurides  of  the  Semi-MetalS|  ArseniOi 

Antimony,  Bismuth;  also  Molybdenum. 


1.  Realgar  Groap.    BS.    Monoclinic. 


M.    Bealgar 


ÂsS 


à  i  0  i  d 
1-4403  •  1  ;  0-9729 


27.    Orpimsnt 


2.  Stibnite  Oroap.    B,S,.    Orthorhombic. 


88.    Stibnite 

Metastibnite. 
S9.    Bismuthinite 
30.    Gnanajnatite 


81.    Tetradyinite 
88.    Joaeite. 

84.    Molybdenite 


A8.S. 

Sb.S, 

BiS. 
Bi,be. 


0-9046  :  1  :  1-0014 

à  :  h  :  i 
0-9926  :  1  :  1-0179 

0-9679  :  1 :  0-9860 
1  :  1  approz. 


\  2Bi,Te..Bi.S, 


Bhombohedral 

88.    Wehrlite. 
3.  Molybdenite  Group.     BS,. 


rr 
98°  58' 


MoS, 


Hexagonal  or  rhoQibohedral  (?) 


66°  5' 


e 
1-6871 


1.  Realgar  Group. 

26.  RBAX^QAR.  JSardapaKrf  Theophr.,S25  b.c.  Savôapaxv  Dioscor.,  SO  A,i>.  8an- 
daracha  Plin.,  36,  6,  77  a.d.  Sandaracha  Oerm.  Reuschgeel.  Rosgeel,  Agric.,  444,  etc.,  16Î», 
iDterpr.,  468,  1546.  Rauschgelb  pt.,  Arsenicum  sulphure  mixtum,  Risigallum  pt.,  Realgar, 
Arsenicum  rubrum,  WcdL,  2^,  1747.  Arsenic  rouce  Fr.  Tri.  Wall.,  406,  1758.  Realizar 
aatif,  Rubine  d'Arsenic  de  Lûle,  3,  833,  1788.  Red  Sulphuret  of  Arsenic.  Rothes  Rauschgelb» 
Oerm.    Arsenic  sulfuré  rouge  Fr.    Risigallo  liai.     Rejalgar  Span. 

Monoclinic.    Axes  à'A:i=  1-4403  :  1  :  0-9729;   /3  =  ♦66°   5'  =  001  A  100 
Ifjurignac'. 

100  A  110  =  62°  47',  001  A  101  =  40°  22^',  001  A  011  =  41°  39'. 
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Fomia*; 
a  (100.  ùl) 
b  (010,  ••-i) 
c  (001.  0) 

A  (610,  i-if 
i  (410,  i4) 
y  (810,  ^8/ 


^  (520,  »-!) 
<  (210,  i-2) 
/î  (820,  i-\f 
10  (480,  i-ï) 
e  (660.  »  I)» 
m  (110,  /) 
h  (670,  H)> 
«  (280,  H) 

1. 


;i  (120,  *-è) 
d  (250,  H)» 

4  (101.-l.i>» 
X  (iOl,  l-i) 
0  (201,  2-i) 

r  (012.  i-i) 
<  (084,  fiy 


ç  (011,  14) 
y  (082,  l-i) 
Z(062,  fV 

<>(Î12.  i)» 

«  (îll,  1) 
n  (221.  2)M 

G(214,-i.2) 


/  (212,-1-2) 
A  (Î51-15.  l-l6)» 
«  (616,  1-8)» 
7}  (612.  8-6) 
o-(414.  1-4)» 
d  (Il2,  24) 
r  (Ô14,  i-2) 
n  (212,  1-2) 


5(511,  2.S)« 

tf  (421,  4-5) 

^(i8J,  l.|)« 

<»  (482,  24)* 

*(282,  M) 

F(l21.  2  2)« 

0(141.  44)» 


n 


m 


Nagyâg. 


Binnentbal,  Hbg. 


it" 

^ 

86^26' 

rr' 

^^ 

470  28i' 

w" 

rr 

65-88 

ir 

=: 

66' 48' 

mm!" 

=; 

•105^  84' 

m' 

= 

58M8' 

ae 

— 

66-    6' 

.^ 

^ 

25' 52' 

a'x 

rr 

78"  821' 

a§  = 
rr"  = 

yy'  = 

etp  = 

00     = 
0171    ^ 


69-58' 

*44^    2' 

47-57 

88*  81' 

106- 17' 


^  =  80 
en  =  46 
ed   =  70-  69' 


Nagyâg?,  MIr. 

-51' 
20' 


82- 

56- 

104" 


6' 

9' 

12' 


a'ê  =  78-    8' 
a/   =  48-  14i' 
or   =  68-  154' 
an  =  75-    7^ 
ad  =  47-    4' 
au  =  41*    8* 


=  72-88' 
=  64*  69' 
=  46-69' 
=  71-  19 
=  84-58' 
=  86-    2' 


bn 
be 
bd 

uu'  =  71- 
n»'  =  50-    1' 
dd  =  87'  22' 


Grystals  short  prismatic.  Faces  in  prismatic  zone  striated  yertically.  AIbo 
granular,  coarse  or  fine;  compact;  as  an  incrnstation. 

Gleavage:  h,  rather  perfect;  c,  a,  7?2^  less  so;  also  /  (Dx.).  Fracture  small 
conchoidal.  Sectile.  H.  =  1-5-2.  G.  =  3*556.  Luster  résinons.  Golor  aurora- 
red  or  orange-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.  Optically  — .  Double  refraction  strong.  Ax.  plane  |  b. 
BxA  <J  =  +  11^  Dispersion  mclined,  strong.  2Hr  =  96°  20',  2Hy  =-92**  58', 
Dx.V 

Comp. — Arsenic  monosulphide,  AsS  =  Sulphur  29*9,  arsenic  70*1  =  100. 

Pyr.,  etc. — lu  the  closed  tube  melts,  yolatîlizes.  and  gives  a  transparent  red  sublimate;  in 
the  open  tube  (if  heiited  vcry  slowly)  sulpburous  fumes,  and  a  white  crystalline  sublimate  of 
arsenic  trioxide.  B.B.  on  cbarcoal  burns  with  a  blue  fiame,  emitting  arsenical  and  sulpburous 
odors.     Soluble  in  caustic  alki^ies. 

Obs. — Often  associated  witb  orpiment;  occurs  witb  ores  of  silver  and  lead,  at  FclRÎ>banya 
and  Kapnik  in  Uungary.  Nagyâg  in  Transylvania.  at  Joacbimsthal  in  Bobemia.  at  Scbnecberg 
in  Saxony,  at  Andreasberg  in  tbe  Harz;  at  Tajowa  in  Hungary,  in  beds  of  clay;  Binnentbal. 
Switzerland.  in  dolomite;  at  Wieslocb  in  Baden,  in  tbe  Muscbelkalk;  on  quartz  in  pbyllyte  at 
Kresevo.  Bosnia;  near  Julamerk  in  Kurdistan;  in  Vesuvian  lavas,  in  minute  crystals.  and  tbe 
8olfataras  near  Naples;  also  in  the  tracbytic  région  of  Tolfa  near  Rome,  in  the  calcite  veins  of  a 
micaceous  sandstone.  Strabo  speaks  of  a  mine  of  sandaraca  (the  aucient  name  of  tbis  species) 
at  Pompciopolis  in  Paphlagonia. 

In  the  U.  S.,  in  seams  in  a  sandy  clav  beneath  the  lava  in  Iron  county.  Utah;  also  in  Cali- 
fornia.  40  miles  from  the  Needles.  SÏin  Bernardine  Co..  and  in  Trinîty  Co..  in  calcite;  Norris 
Geyser  Basiu,  Yellowstone  National  Park.  where  it  occurs  with  orpiment  as  a  déposition  from 
.the  bot  waters. 

The  name  realgar  is  from  the  Arabie  Rab j  al  gbftr.  patoder  of  Ûtê  mine. 

Alt.— Changes  on  exposure  to  light  to  orpiment  (AsaSa)  and  arsenolite  (As«Os). 

i^rtif.— Obtained  in  monocHnic  crystals  by  Sénarmout.  C.  R.,  32,  41. .  1851. 

R«L— *  Quoted  by  Dx.,  Ann.  Cb.  Phys..  10,  422,  1844;  with  Naumann  the  vertical  axis 
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basone-half  this  lengtb.     >  See  Hbg.,  MId.  Not.,  1,  14,  1856;  3,  8,  1860;  alto  Mir.,  Min.  177» 
1852,  and  earlier  Sec,  Mem.  G.  Camp..  110,  1849;  Lévy.  Min.  Heul.,  3.  277.  1837. 

'  Ubg.,  I.  c,  ail  Binneuthal  except  h  and  ^froin  Berezov.  ^  Groth,  Binnenthal.  Min.  Samml., 
20. 1878.  »  Fletcher.  Phil.  Mag..  9.  189,  1880.  •  Knr.,  Kreôevo,  Bosnia,  Fôldt.  Kôzl..  13,  888» 
1888.    '  Vrba,  Ki^yo,  Zs.  Kr.,  16,  460»  1889.    "  Propt.  Opt.  2,  68,  1868;  N.  H.,  166,  1865. 


2.  Stibnlte  Group. 

27.  ORPIBSBNT.  ^AfifteviKÔr  Theophr,  ^ApaeviKÔr  Dioêcar,  Auripigmentum,  ikrrhe^ 
nicum,  Plin.,  33,  22,  34,  56.  Auripigmentum.  Oerm.,  Operment,  Agrie.,  Interpr..  468,  1546. 
Orpiment  Rauschgelb  pt.,  Risieallum  pt.,  Arsenicum  flavum.  Wall.,  224,  1747.  Arsenic 
jaune  Fr.trL  Wall..  1,  406.  1758.  Gelbe  Arsenblende,  gelbes  Rauscbgelb,  Oerm.  Arsenic 
sulphuré  jaune  Fr.    Orpimento  Ital,    Oropiment  8pan.      Yellow  sulphuret  of  Arsenic. 

Orthorhombic,     Axes  âf  :  î  :  (5  =  0-60304  :  1  :  0-67427  Mohs  \ 

100  A  110  =  31°  5^',  001  A  101  =  48°  11^',  001  A  011  =  33°  59J'. 

Fomisi  :  a  (100,  «),  b  (010.  f-ï).  t  (710,  i-7f,  i  (820,  i-f).  m  (110,  /),  u  (120,  i  5);  o  (101,  l^J. 
p  (111. 1);  p  (282.  H)'.  «  (121.  2-5)*. 


«"'      =    48' 48' 
"•  =  ♦62'*  11' 

=    79^20' 
«0'       =  «96°  28^ 


AU.'" 


=  85M0' 
=  105'*  6' 
=    48'*24J' 


/8/r  =  76^21' 
Pff"  =  112'*  58* 
PP"  =    67"  59' 


ni 


=    67" 
=  120'*  84' 
=    88^55' 


CrjBtals  small  and  rarely  distinct.  TTsually  in  foliated  or  colnmnar  masses: 
sometimes  with  reniform  surface. 

Cleavage:  i  highly  perfect,  cleavage  face  vertically  stria ted;  ^ 

a  in  trEkces;  gliding-plane  001  (Mgff.,  cf.  stibnite).  Sectile. 
Cleavace  laminœ  flexible,  inelastic.  H.  =  1*5-2.  G.  =  3-4-3-5. 
3*480  Mohs.  Laster  pearly  on  &  (cleavage);  elsewhere  résinons. 
Color  lemon-yellow  of  several  shades;  streak  the  same,  but  paler. 
Snbtrahsparent — snbtranslncent.  Optically  -|-.  Ax.  pi.  |  c.  Bx 
JL  a-     Ax.  angle  large,  Dx.* 

Comp. — Arsenic    trisulphide,  As^S,  =  Sulphnr  39*0,  arsenic 
61*0  =  100. 

P^..  etc. — In  the  closed  tube,  fuses,  yolatilizes,  and  gives  a  dark  yel- 
low subllmate;  other  réactions  the  same  as  under  realgar.  Dissolves  in 
aqua  legia  and  caustic  alkalies. 

Obs^— Orpiment  in  small  crvstals  is  embedded  in  clay  at  Tajowa,  near  Neusohl  in  Upper 
Hunrary.  It.  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at 
Moldawa  in  the  Banat;  at  Kapnik  and  also  FelsObanya  in  Hungary  it  exists  in  metalliferouB 
Teins,  associated  with  realgar  and  native  arsenic;  at  Krelevo,  fiosnia,  on  quartz  crystals  in  a 
micaceous  phyllyte;  at  Hall  in  the  Tyrol  It  is  found  in  gypsum;  at  Wiesloch  In  Badeu  in  the 
Muscheikalk;  at  St.  Gothard  in  dolomite;  with  calcite  in  a  micaceous sandstone  in  the  trachytic 
région  of  Tolfa.  near  Civita  Vecchia.  Italy;  at  the  Solfatara  near  ISaples  it  is  the  resuit  of  vol- 
canic  sublimation;  in  Fobnsdorf,  Styria,  found  in  brown  coal.  Near  Julamerk  in  Kurdistan 
there  is  a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with 
at  Edenville,  Orange  Co.,  N.  T.,  on  arsenical  iron.  Occurs  with  realgar  in  seams  in  compact 
clay  beneath  lava  in  Iron  county,  Utah.  Occurs  among  the  deposits  of  the  Steambo&t  Springs, 
Nevada  (Becker);  also  with  realgar  in  the  Yellowstone  P&rk. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  auripigmentum,  **  golden  pcnni/* 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

Artif. — A  oommon  artificial  product,  sometimes  called  Eing's  yellow  (EOnigsgelb  Germ.). 

R«£— 1  Min.,  2,  618,  1824;  some  authors  make  m  =  120,  with  Groth  m  =  820.  *  Phillips 
gives  a  doubtful  prism  g  with  ^  =  2'  6'  (6180Î).  Min.,  277,  1828:  for  P  he  gives  Po  =  84*  10'. 
«^Mlr.  Min..  176, 1852.    *  Knr.,  Fôldt.  KOzl.,  13,  881,  1888.    »  Bull.  Soc.  Min.,  6, 108,  1882. 

Ddcobphite.    Dimorfina  A.  Seacchi,  Mem.  Gkol.  Campania,  Napoli,  116,  1849. 

Minute  (to  i  mm.)  orange-yellow  crystals  with  adamantine  luster.  H.  =  1*6.  G.  =  8*68. 
A  salpbide  of  arsenic  (As4Sa  suggested).  From  a  fumarole  of  the  Solfatara,  Phlegraean  fields. 
Described  as  occurring  in  two  types.  Type  A  with  à:l:  h  —  0  896  :  1 :  0-776,  and  the  forms 
C{100),  J9(010).  ^(001).  <?(110).  o2(120),  e(Oll).  m(lll).  Typk  B  with  d  :  8:  è  =  0*907:1 :0  608, 
and  the  forms  (?  (100).  5(010),  <>2  (120).  t(lOl),  e  (011),  m  (111).  In  the  positions  taken  the 
latéral  axes  are  nearly  equal,  while  the  vertical  axes  are  as  9 :  7  (or  6 :  4  or  4  :  8  approx.).  Type  A, 
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however  (see  4th  éd.  p.  82),  is  near  orpiment  in  habit  and  angles  and  probablj  identical  wiih  it 
This  is  Beeu  when  the  crystaU  are  plaoed  so  tbat  C,  B,  A,  o,  o2,  e,  m  correspond  to  a,  001,  b,  o, 
102,  021.  V.  Then  â:b:è  =  0*5765:  1  :  0*6441.  The  angles  for  dimorphite  (Sec,  meas.)  and 
orpiment  (cale.)  are  respectively:  oo'  =  «96"  20',  96'  83';  102  a  Î02  =  58M9,  58'  28  ;  ô  a  021 
=  88°  5'>  86"  32';  av  =  56'*  87',  56°  19 ,  bî>  =  ♦49°  20',  48'  2'. 

The  relations  of  type  B  are  less  clear;  in  the  position  corresponding  to  the  above,  the  planes 
C,  B,  o2,  i,  ê,  m  may  perhaps  be  a,  6,  102,  250,  052,  252.  The  angles  are  then  for  dimorphite 
(Sec.  meas.)  and  orpiment  (cale.)  respectively:  102  a  Î02  =  58°  12'.  58**  28  ;  010  a  052  =  31*  9 , 
80'  89'.  etc. 


Or  if  placed  so  tbat  e  dimorphite  (m  =  62°  18')  coiTesponds  to  m  orpiment  (mm'"  =  62**  17'J. 
then,  as  shown  by  Eenng.  (Jb.  Min.,  587,  1870).  the  planes  become  001,  b,  088,  408,  m.  448. 
In  the  latter  case  the  correspondence  of  angle  is  doser. 


28.  8TIBNITZS.  2ri>/i/,  Sriflt,  IIXaTvoifAaXfAor,  Dioêoor.  Stimmi,  Stibi,  Stibium, 
PUn.,  33,  83.  84.  Stibi,  Spiessglas,  B(ua  VaUniine  (who  proved  it  to  contain  sulphur),  1480. 
Lupus  metallorum  Alchem.  Spiess-Glass-Ërz  Brûekmann,  Berkwerke,  1727.  Spitsglasmalm, 
Minera  Antimonii,  Antimonium  Sulphure  mineralisatum,  Wall.,  287,  1747.  Grauspiessglaserz, 
Grauspies^lanzerz,  An  timon  fflanz,  Oerm.  Antimoine  sulfuré  Fr.  8ulphuret  of  Autimony; 
Gray  Antimony;  Antimony  Glance.  Stibina,  Antimonio  grigio  IteU.  Antimonio  gris  iSpan. 
Stibine  Beud.,  Tr.,  2,  421,  1882.  Antimonit  Haid.,  Handb.,  668,  1845.  Stibnite  Dana,  Min. 
1854. 

Orthorhombic.  Axes  à:h:é  =  0-99257  :  1  : 1-01788  E.  S.  D.* 

100  A  110  =  44°  47'  11",  001  A  101  =  45°  43'  16",  001  A  011  =  45°  30'  28". 


Forma': 
a  (100,  t-î) 
6(010,  ^i) 
<j(001,  0)» 

A  (810,  t8) 

n(210,   1-2) 

t  (820,  ».|)* 

k  (430,  i-l) 

m{l\0,  I) 

te  (560,  %.\Y 

r  (340.  »-i) 

d  (280,  i4) 

/(350.  ».f) 

0(120.  i'&) 

X  (250,  »-î) 

q  (130.  iî) 

1(140,  %À) 

/(150,  t5) 

d(i60.  %-iy 


AA  " 

nn"^ 

mm" 

oo' 

LL' 


2'    = 


rr 

xx' 

NN' 

uu' 

QQ 


36°  37' 
52-  47' 
89'  34' 
53°  28' 
37*    8' 

37°  45' 
54"  17i' 
68°  43' 
9r  26i' 

37°  29' 
53°  57' 
68M9' 

9V   r 

107°  14' 


0  (170,  i-î)* 

i?(106.  H) 
L  (108,  H) 

y  (102.  i-i) 

s  (208,  I-i)* 

«(101,  1-i) 

*  (901,  9-»)* 

r  (018,  i-ï) 

«  (012.  i-ï) 
^(023,  f-i) 
t*(011.  M) 
«(043,.  H) 
^(053,  fi) 
il  (021,  2-ï)* 
j  (031,  3-ï) 
F  (041,  4-i)* 
g  (092,  t-V 

i  (3-817,  A)» 


0  (3-8  18,  A)» 
M  (114,  i)* 

t  (5-519,  A)* 
y  (227.  f  )* 

«  (113,  i) 

^  (112,  i) 

<rt  (228,  f )♦ 

H  (445,  t)* 

S  (9-910,  A)* 

Pdii.  1) 

i  (831,  8) 


W (829. 
Jf(418, 
o-,  («29'. 
Al  (318. 
coi  (528. 
r(521, 
/(214. 
a  (213. 


f4)* 
1-4) 

*-8)* 
1-8)* 

H)* 

5-1)* 
i-2) 

f2) 


niT    =  127'  41' 


ms 
mit 
m(Tt 
mp 

mf 
itn' 

PP' 
rr 

W' 

w' 

OOtOOt 

unt' 


64M7' 
54*'  9' 
46*  4' 
84M1' 
12"  59i' 

35*' 521' 
49''    7' 
7r  24i' 
62^  37i' 
♦55'    V 
48^39f 
5r  35' 
85°  24' 


ee' 


u  (211,  2-2) 
A,  (823,  l-D* 

a  (484,  1-1) 
X(431.  4-})* 
A.  (656,  1-1)* 

€  (878,  1-1) 

Z(910-8,  V-^)* 
fi  (676,  J-î) 
6  (4-5-12,  A-f)* 
r  (346,  f -f  )* 
r  (343,  M) 
%  (15  2016,  H)* 
2>  (15 -20 -3,  V-f)* 
cr,  (233,  1-J)* 
Tr(20-80-9,  V-l)* 
j&(1015-8,  5^)* 
«>.  (583.  i-f)* 
^7  (353.  H)* 
-F'(15-25-6,  V4)* 

=    16"    6' 
=    31**  35' 


." 


PP 

rr" 

II 
W 

ôp 
ftr 

bv 

hf> 

bw 

bojt 

b<r 


5r  26' 
110'  88' 
119'*  6' 
126'  28' 
150'' 80' 

54"  36' 
46**  88' 
40'  lOf 
85'  8' 
25**  8' 
80°  16' 
74"  21' 


0(123,  f-2) 
0-4  (243,  f  à)* 

0(121.  2-â) 
o>.  (5  10-3,  V-J)* 

A  (861.  6-â) 
««  (511-3,  V-V)* 

JET (255,  If)* 
<r.  (253.  \-\Y 

t(133.  1-8)' 
0-.  (263,  2-8)* 

w  (181,  8-8)* 

F(10-30-9,  V-S)* 
^1  (273,  f  î)* 

i>  (146,  I-I) 

^(144,  1-1)* 

0  (148.  l4) 
0-.  (288,  f  4)* 

/:>  (158,  1-6) 
OTg  (212-8,  4-ë)* 


ôo-,        =    60* 


PP         = 

MM"'    = 

rprptit         _ 

«>,(»,'"   = 

o-c"      = 
o-.o-,  '  = 

rr'"       = 


=  85* 

:=  48' 

=  70' 

=  22' 


44i 

36' 

44' 
48' 
89 


42' 35 
87*' 50 
SV  18' 
58'"  31' 
86  55' 
«99°  89' 
119*28' 


BTIBNITB  OnOUF-STlBNITB. 


Crystals  priumatic,  often  acntely  terminated  ;  Terticnl  planes  striated  or  deepljr 
fnrrowed  longitudiiially  ;  Gr}^HtalB  often  cnrved,  bent  in  knee-shnped  foriiiB  or 
twisted,  eepecially  in  toe  ajLÏaX  pkne  h  :  é.    Common  in  confnsed  aggregates  ot 


fiZ^ 


A 


Califomfa.  HitogArj'.  Jap&o.  K&pnlk,  Kar.       FelsOb&DTa,  Enr. 

acicular  cryetale,  alBO  in  radiatitig  gronps;  maseiTe,  coarse  or  fine  columnar,  less 
often  grannlar  to  impalpable.  . 

CleaTage:  b  bighly  perfect,  tbe  6ice  oftea 
striated  or  bent  transversely ;  also  <i,  m  imperfect; 
c,  X  to  cleaTage,  a  gliding-plane".  Cryetals  âexible 
nnder  moderate  preaeure  iii  the  plane  F:  é.  Sliglitly 
sectile.  Fracture  small  Bubconcboldal.  H.  =  3. 
G.  =  4'52— 1-62.  Lueter  metallic,  iiighly  Bplendent 
on  cleav^e  or  fresh  cryetalline  surfaces.  Color  and 
streak  lead-gray,  inclining  to  gteel-gray:  subject  to 
blackish  tarnish,  sometimes  irideacent. 

Comp. — Autimony  trisulphide,  Sb,S,=  Siilpbur 
28'6,  autimony  71'4  =  100.  Sometimes  auriferous, 
also  argentiferous. 

Pyr^  atc.— Fu«t«  very  eaally  (at  1),  colortog  tlie  Dame 
greenfâb  bine.    In  the  opeo  tube  sulphuroua  (8D,)  and  an-  Jhdiil' 

thnonUl   {3b,0il   fumes,  the   lalter  condeuBing  as  a  whlte 

Miblimate  wliich  B.B.  is  non-volatile.  On  charcoal  fuses,  spreadsout,  glvee  eulpburous  fumei, 
tnd  coals  the  coal  wliile  wiib  anllmony  Irîoxide;  Ibis  coallng  treal^d  (□  R.F.  volalllizes  and 
tlnees  the  Qame  greenish  blue.  Wben  pure  perfeetly  «oluble  In  hydrocblorlc  acid;  lu  nltrlc 
■cid  decotnpoaed  nith  sepamtion  of  autimony  [)en[oxide. 


j  gninlte  and  gneiss,  often  scTOinpBnled  wtth 


nrioua  oibrr  anlimony  mineniU  proUuced  by  its  Hlteralion.     Also  nssociated  in  metalllferoua 
"'  -'--"->^  galena,  cinnabar.  barlte,  quartz;  sometimes  accompanies  native  gold. 

atWolfBberg,  in  the  Har7:;_al   Brtunsdorf,  near  Freîberg;  Ht   Pflbram; 


depoaits  wilb  jt  plia  lente,  nlena,  cinnabar.  t 


where  il  often  occutB  in  dlver^ng  priwnB,  aevetal  ioclieB  long,  iifc-ompanied  liy  cryalnU  of  lit-aTy 
■par  and  other  minerai  apecles;  at  Perela,  in  Tuscany,  io  crystals;  in  Ekaieriiiburg.  In  tbe  Lral; 
in  Dumirle«s  fihire,  (ibroua  and  laminated;  In  Cornwaii,  abundant  near  Padslow  and  TiiiiaKel; 
also  crystsUlzed  at  Wbeal  Boys;  at  Hare  Hill,  in  Scolland;  in  Pi-nhslilre  Aiso  found  al  difler- 
eol  Meztcan  mines.  In  Algeiia.  Also  abundant  in  Bornéo.  In  Victoria  and  New  Souib  Wales. 
HagDtficenI  eroupa  of  spiendent  cryelaia  iip  lo  20  Incbes  in  lengtb  liave  heea  brought  from  the 
extensîve  antlmony  mines  in  tbe  Province  of  lyo,  Island  of  Shikoku.  Japnn. 

In  theUnîled  State»  itorcurasparingly  al  Carmel,  PenobscolCo.,  Me.;  at  Comish  and  Lyme, 
N,  H.;  at  "  Soldier's  Detight."  Md  ;  aa  a  vein  of  considérable  ex tent  in  Bevier  county,  Àrk.: 
abundant  in  Califomia  at  San  Emjgdin,  Kern  eounly,  and  near  Alta,  Benllo  Co.;  also  wttb 
dDDttbKrat  the  Staylon  mines,  tbe  Knoxvillc  district  and  eiaewfaere;  In  the  Hiimltoldt  mtniDg 
région  in  Nevada,  and  usuaily  argentiferous;  also  in  the  mines  of  Aurora,  Esmeralda  Co., 
Nevada;  1d  IroD  county. sou tfaern  Utah:  flne  gntnular  and  compact  in  Cœur  d'Alenc  .Mts.,  8ho- 
•bone  county,  Idabo.  Aiso  found  in  New  Brunswick  in  Prince  William,  York  county,  20  m. 
M  fVedericIon;  In  Rawdon  tonnship.  Hanta  Co,.  N.  8.;  Fost«r's  Bar,  Fraser  river,  B,  C. 

Thia  ore  waa  employed  by  tbe  ancienia  for  coiorlug  the  bair.  eyebrows,  etc.,  to  increue  ili* 
apparent  slze  of  tbe  eye;  wheDce  Ihey  called  tbe  ore  putyophtbalmOQ  (xAaruô0Oa:A/io>-),  from 
xAiirvi,  brvad,  and  o^aX/iof,  tj/e. 


88  aULPHIDES,  SELENLDEa.   TELLUBIDE8,  ETC. 

Alt. — Changes  on  eicposure  bv  partial  oxidation  to  kermesite  (2Sbt8a.Sb«Oa),  and  by 
f urther  oxidation  to  valenUnUe  (Sb^Oi).    Antimonp  ochre  also  résulte  from  its  altération. 

Axtif.— Obtained  in  cnrstals  by  several  methods,  cf.  Fouqué-Lévy,  Synth.  Min..  817,  1882, 
Re£ — *  Japan.  Am.  J.  Se.,  26,  214,  1888.  '  See  Krenner  for  early  authurities,  etc.,  and 
manj^  new  planes.  Ber.  Ak.  Wien,  61,  486,  1865;  also  Gdt.,  Index,  1,  221,  1886,  for  a  careful 
révision  and  correction.  '  Slg.,  Amsberg,  Jb.  Min.,  1,  136,  1880.  ^  £.  S.  D.,  Japan,  1.  c. 
•  Knr.,  Japan,  Fôldt.  KOz].,  13,  804,  1888.  •  Brun.  Bibl.  Univ.,  11,  514,  1884.  ^  Eoort.  Inaug. 
Diss.,  Berlin,  1884;  he  adds  also  numerous  new  planes  for  the  stibnite  of  Wolfsbere  and  Arns- 
berg,  but  for  the  most  part  they  are  very  doubtful,  cf.  Gklt.,  1.  c,  and  QrQnling,  Zs.  Kr.,  12,  78, 
1886.    «  Cf.  Mgg.,  Jb.  Min.,  2,  19,  1888. 

Mbtastibnite  O.  F.  Beeker,  Am.  Phil.  Soc,  26, 168,  1888.  U.  S.  G.  Surv.,  Monograph  13, 
pp.  848,  889,  1888.  An  amorphous  brick-red  deposit  of  antimony  trisulphide,  SbaS» ,  occurring 
with  cinnabar  and  with  sulphide  of  arsenic  upon  siliceous  sinter  at  Steamboat  Springs,  Washoe 
Co.,  Neyada. 

29.  BISBinTHZNmi.  Yisimutum  Sulphure  mineralisatum  (fr.  Riddarhyttan)  Crofut., 
198,  1758.  Wismuth^anz  Oerm,  Bismuth  sulphure  Fr.  Sulphuret  of  Bismuth.  BismuÀ 
Glanée.  Bismuthine  ^Seud.,  Tr.,  2,  418,  1882.  Bismutholamprite  Qloek,,  Syn.,  27,  1847.  Bis- 
mutina  Ital, 

Orthorhombic.    Axes  à:h:é=:  0-9679  :  1 :  0-9850  Groth*. 
100  A  110  =  44°  4',  001  A  101  =  45°  30',  001  A  011  =  44°  34'. 

Foraui':  a  (100,  i-H  b  (010,  i-i);  m  (110.  J),  «(180,  »-Ô),  r(101,  l-i).    Angles:  «im'"=«88'8', 
ee'  =  88°,  rr'  =  *91°.    On  artif.  cryst.  see  Phillips'  and  Rose*;  the  latter  observed  a,  b,  m,  also- 
410,  120,  140,  with  mm"  =  89'  20'. 

In  acicular  crystals.     TJsually  massive,  with  a  foliated  or  fibrous  structure. 

Cleavage:  b  perfect  ;  a,  m  imperfect.  Somewhat  sectile.  H.  =  2.  G.  =  6-4-6-5. 
Luster  metallic.  Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish 
or  iridescent  tarnish.     Opaque. 

Comp.— Bismuth  trisulphide,  Bi.S,  =  Sulphur  18-8,  bismuth  81-2  ==  100. 
Sometimes  contains  a  little  copper  and  iron. 

Analyses  see  5th  Ed.,  p.  80.    Forbes  gives  for  the  Bolivia  minerai  G.  =  7*2. 

Pyr.,  etc. — Fusibility  =  1.  In  the  open  tube  sulphurous  fumes,  and  a  white  sublimate 
which  B.B.  fuses  into  drops,  brown  while  hot  and  opaque  yellow  on  cooling.  On  charcoal  at 
first  gives  sulphurous  fumes;  then  fuses  with  spirting,  and  coats  the  coal  with  yellow  bismuth 
oxide;  with  potassium  iodide  a  bright  red  coatine  of  bismuth  iodide  is  obtained.  Dissolves, 
readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  dilutingwith  water. 

Obs. — Accompauies  molybdeuite  and  apatite  in  quartz,  at  Brandy  Gill,  Carrock  Fells,  in 
Cumberland,  having  a  foliated  structure;  uear  Redruth;  at  Botallack,  near  Liand*s  End;  at 
Herland  Mine,  Gwennap:  with  childrenite,  near  Callinzton;  atLanescott  mine,  near  St.  Austell. 
In  France  at  Meymac,  Corrèze;  at  Johannçeorgenstaot,  Altenberg,  Schneeberg,  in  limestone; 
at  Wittichen,  Baden;  witii  cerium  ore  at  Riddarhyttan,  Sweden;  at  the  San  Baldomero  mine, 
near  Sorata,  Bolivia,  foliated,  massive,  and  acicular;  also  from  Cerro  de  Tazna. 

Occurs  with  gold,  pyrite,  and  chalcopyrite  in  Rowan  Co.,  N.  C.,at  the  Barnhardt  vein. 
Reported  by  Shepard  to  hâve  been  found  with  chrysoberyl  at  Haddam.  Ct.     Sparingly  at  WU- 
limantic,  aud  Portland.  Conn.,  in  part  altered  to  bismuth  carbonate.     Abundantly  with  alman- 
dine  garnet  and  barite  in  the  Glranite  mining  district,  Beaver  county,  Utah;  also  at  Oasis,  Mono> 
Co.,  and  in  northeastern  Fresno  Co.,  Cal. 

Alt. —Occurs  altered  to  anhydrous  bismuth  carbonate,  cf.  bismutusphsurite,  21/0. 

Artif.~Obtained  in  crystals  by  Sénarmont  et  ai..  Qt.  Fouqué-Lévy,  Synth.  Min.,  818,  1882. 

Réf.—»  Tazua,  Bolivia,  Zs.  Kr.,  6,  252,  1880.  «  Phil.  Mag.,  2,  181,  1827.  »  Pogg.,  91,  401, 
1854. 

BoLiYiTE  Domeyko,  6th  App.  Min.  Chili,  p.  19.  1878.  Described  as  a  bismuth  oxysulphide, 
BiiOs  with  BiaSs.  It  is  derived  from  the  oxidation  of  the  sulphide  bismuthinite,  and  is  of  very 
uncertain  composition.  The  description  would  apply  to  a  mixture  of  the  oxide  with  the  originid 
sulphide,  which  isenclosed  in  it.  The  uncertain  character  of  the  minerai  seems  to  bave  been 
later  accepted  by  Domeyko,  for  in  the  8d  Ed.  of  his  Mineralo^y  (1870,  p.  804)  the  occurrence  is 
only  mentioned  briefly,  and  without  any  name.  Locality,  mmes  of  Tiu&na,  in  the  province  of 
Chorolque,  Bolivia. 

30.  OUANAJUATITB.  Una  nueva  especie  minerai  de  bismuto  CasiUio,  Naturaleza  2,. 
274.  1878;  Jb.  Min.,  225,  1874.  Guanajuatite  K  Fernandez,  "La  Repiîblica"  of  Guanajuato,. 
July  18,  1878.  Selenwismuthglanz  Frenzel,  Jb.  Min.,  679,  1874.  Frenzelite  2nd  Append. 
Dana's  Min.,  22,  1875.    Castillite  Domeyko,  Min.  Chili,  p.  810.  1879. 


TETRADTMITE.  3» 

Orthorhombic,  îsomorphons  with  stibnite;  mm'"  =  90**  approx.  In  aoicnlar 
prismatic  cryatals,  striated  longitudînally,  often  forming  semi-compact  masses. 
Also  massiye  with  çranular^  foliated  or  fibrous  structure. 

Gleavage:  b  distinct  Somewhat  sectile.  H.  =  2*5-3*5.  Q.  =  6'25-6*62. 
Lnster  meta!  lie.    Golor  bluish  gray.     Streak  ^7>  shining. 

Comp. — Bismuth  selenide^  Bi^Se,  =  Selenmm  36*3^  bismuth  63*7  =  100;  a  small 
part  of  the  sélénium  is  replaced  by  sulphur. 


,  Frenzel.  Jb.  Min..  670,  1874.  3,  Mallet,  Am.  J.  Se.,  16, 294,  1878,  after  deducting^ 
6-72 p.  c.  balloysite  and 066  SiOs. 


Se 

8 

Bi 

1. 

2418 

6-60 

67  88  =  98-11 

2. 

84-88 

0-66 

65  01  =  100 

Pvr« — ^B.B.  on  charooal  fuses  with  a  blue  flame,  ^ving  a  strong  odor  of  sélénium;  with 
potassium  iodide  on  charcoal  a  red  coating  of  bismuth  lodide.  Deeomposed  by  aqua  régla  on 
dow  heating. 

Obfl. — From  the  Santa  Catarina  mine,  Sierra  de  Santa  Rosa,  near  Guanajuato,  Mexico. 
Associated  with  native  bismuth  and  pyrite. 

SiLAOKiTB  V,  Femaï^ttM  and  8.  Namay  "  La  Repiîblica,"  Guanajuato,  Mexico,  Dec.  25,  1878. 
A  maasiTe,  bluisb  gray  minerai.  H.  =  2*75.  G.  =  6-48-6'46.  Described  as  having  the  oom^ 
position  BitSe.  Shown  subsequentlv  by  Femandez,  and  also  by  H.  D.  Bruns  (Chem.  News,  38,. 
109, 1878),  to  be  a  mixture  of  guanajuaiite  and  native  bismuth,  and  not  a  homogeneous  minend. 


31.  ^BTRADTMITE.  Ore  of  Tellurium  (fr.  Tellemark)  BÊmiBÊrk,  Tmns.  G.  Soc.,  3,  418,. 
Jnne  1. 1815.  Tellurwismuth  (fr.  Riddarhyttan)  Btn.,  Ak.  H.  Stockh..  1828.  Telluric  Bis- 
muth. Tetradymite,  Rhombœarische  Wismuthglanz  (fr.  Schubkau).£raMi.,  Baumg.  Zs.,  9,  129, 
1881.  Bismuth  tellure.  Tellure  selenié  bismuthifère  Fr.  Bomine  JB^tid.,  Tr..  2,  688,  1882. 
Bîsmuthotellurites  pt.  QUkker,  Syn.,  19, 1847.    Tellurbismuth  AiteA,  Am.  J.  Se.,  36,  99,  1868. 

Khombohedral.     Axis  k  =  1*5871;  0001  A  lOÎl  =  61^  22|'  Haidinger^ 

Fonns:  t  (0001.  0),  0  (01Î2,  -  i)  astw.  pL,  /(20Sl,  2).  /i  (04il,  -4).  Angles  :  «0  =  42*  80V 
4  =  74*  44è',  c/i  r=  82^  14',  ly  =  98'  68',  f  =  118*  20',  fin'  =  118^*  12'. 

Twins:  tw.  pi.  «;  ce  =  ♦95°;  in  fonrlings.  Crystals  small  and  rarely  distinct; 
acnte  rhombohedral,  resembling  hexagonal  prisms;  rhombohedral  faces  horizontaIl3r 
striated.    Also  in  bladed  forma  and  foliated  to  grannlar  massive. 

CleaTage:  basai  perfect.  Laminœ  flexible;  not  yery  sectile. .  H.  =  1*5-2;  soila 
paper.  G.  =  7*2-7'6.  Lnster  metallic,  splendent.  Color  pale  steel-gray.  Thermo- 
electrically  positive  in  part,  also  sometimes  négative'. 

Comp.,  Tar. — Consists  of  bismuth  and  tellurium,  with  sometimes  sulphur  and  a 
trace  of  sélénium;  the  analyses  for  the  most  part  afl!ord  the  gênerai  formalaBi,(Te,S)|. 
Some  authors  regard  the  species  as  an  isomorphous  componnd  of  bismuth  and  tel- 
lurium, and  place  it  in  the  gronp  of  the  rhombohedral  metals. 

Var.— 1.  FreefrommUphuT.  BitTet=Tellurium 481,  bismuth 51*9;  analyses  1^  G.s=7*868 
from  Dahlonega,  Jackson:  7*642,  id.,  Balch. 

2.  Sulphuraut.  26i,Tea.Bi,8a  =  Tellurium  36*4.  sulphur  46,  bismuth  59*0  =  100.  This 
includes  WradymiU  Haid.  from  Schubkau.  whose  crystals  yielded  the  above  data;  also  other 
Tarieties  analy^d  by  Genth.  The  name  Bornine,  after  von  Boru,  was  given  by  Beudant  in  1882, 
and  Wehrle's  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

Anal— 1,  Genth.  Am.  J.  Se.  19,  16.  1855.  2  Id.,  ibid.,  31,  868.  1861.  8.  Balch,  ibiâ.,  36, 
99.  1868.  4,  Genth.  ibid..  46,  817.  1868.  5.  Wehrle.  Baumg  Zs  .  9,  183,  1831.  6.  Berzelius, 
Jahresb.,  12,  178.  1838.  7,  Hruschauer.  J.  pr.  Ch,  46,  456,  1848.  8.  C.  T.  Jackson,  Dana's 
Min.,  712,  1850.  9,  Genth,  Ara.  J.  8c.,  16.  81.  1853.  10,  Id.,  ibid.,  46,  317.  1868.  11,  12,  Id., 
Am.  PhU.  Soc.  Philad.,  14,  224,  1874.  13,  Id..  Am.  J.  Se.,  40,  114,  1890.  14,  Frenzel,  Jb. 
Min.,  799,  1878. 

yàrietp  1.  without  sulphur.  Te        Bi 

L  Pluvanna  Co.,  Va.  I    48-36    52*80    Se  (r.  =  101  16 

2.  Dahlonega,  Ga.  {   47*78    60*90    Se  tr,,  Fe 0*21,  Cu  006.  Au.  SiO.,  etc.,  0-76 

=  99*66 
8.  "  "       G.  =  7  642    i    48-50    61*51     =100  01 

4.  Highland,  Montana.  47-90    50-43    Fe,0,  0*90.  SiO,  0  78  =  100  01 
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Va/riety  2,  containing  sulphur.       Te        S       6i 

6.  Bchubkau  G.  =  7*500   85-24    402   50*84  Se  tr,  =  100 

6.  '*  3605    4*82   58  80  Se  ^r..  gangue  0*76  =  09 '42 

7.  "  85  8      4-6     59  2    =996 

S.  Whitehall,  Va.  85  05    865   5880  Au,  Fe,0, ,  SiO,  2-70  =  100-20 

9.  Davidson Co.,N.C.,  G.  =7  287   8884    5*27    61  85  Se  <r.  =  100*46 

10.  Cabarrus  Co..  N.  C.  86  28    501*  67*70  Fe  054,  Cu  0*41  =  99*94 

11.  Montana  G.  =7*88  [34-90]  4*26   60*49  Se^r.,  Au0*21.  Cu<r.,  Fe009,  SiO,  0*05 

=  100 

12.  "  G.  =  7-54  [84-41]  516   59  24  Se  014.  Cu  0*47,  SiO,  0-68  =  100 
18.  Yayapai  Co.,  Arizona.  83  25    4*50   62  28=  99  98^ 

14.  Orawitza  85*92    4*26   59*33  =  99*51 

•  S  4M0  after  deducting  1  15  pyrite.    »»  Deducting  15*6  %  quartz,  1  8  FcaO.. 

'Pyr, — In  the  open  tube  a  white  sublimate  of  tellurium  dioxide,  which  B.B.  fuses  to  oolor- 
less  drops.  On  cbarcoal  fuses,  grives  white  fumes  and  entirely  volatilizes;  linges  tbe  R.F.  bluish 
green;  coats  tbe  coal  at  Ûrst  wmte  (TeO,),  and  flnally  orange-yellow  (Bi,0,);  some  varieties  give 
Bulphurous  and  selenous  odors. 

Obs. — Occurs  at  Schubkau  near  Schemnitz;  at  Rezbanya;  at  Orawitza  in  tbe  Banat;  at  Tel- 
lemark  in  Korwav  :  nt  Bastnaes  mine,  near  Riddarbyttan,  Sweden. 

In  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  Spottsylvanîa  Co.,  at  Monroe 
mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold;  in  Nortb  Caiolina. 
Davidson  Co.,  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  masses  with 
gold,  chalcopyrite,  magnetite,  epidote,  limonite,  etc.;  and  at  the  Phœnix  mine.  Cabarrus  Co.. 
and  in  çold  washingsot  Burke  and  McDoweil  counties;  in  York  district.  So.  Carolina;  in  Georgia, 
Lumpkm  Co.,  4  m.  £.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  and  Spauldinç  counties. 
In  the  gold  washings  of  Highland,  Montana,  and  at  Uncle  Sam 's  Lode.  liare  at  the  Ked  Cload 
mine,  Colorado,  lu  quartz  with  gold  at  the  Moutgomery  miue,  Hassayampa  distr. ,  Arizona 
also  near  Bradshaw  City,  Yavapai  Co.,  in  bladed  crystals  in  quartz. 

Named  from  r€Tpd6vuo<î,fowr-foldt  in  allusion  to  the  twin  crystals. 

Réf.—»  Schubkau,  Baumg.  Zs.,  9,  129,  1831.  cf.  also  Pogg.,  21,  505,  1881.  •  From  Schub- 
kau  and  Orawitza,  positive;  from  Georgia,  négative,  Schrauf  and  Dana,  Ber.  Ak.  Wien,  69  (1), 
151,  1874,  or  Am.  J.  Se.,  8,  262,  1874. 


32.  J08BITB.  Tellurure  de  Bismuth  Damour,  Ann.  Ch.  Phys.,  13,  872,  1845.  Boming. 
Tellure  bismuthifère  du  Brésil,  Ihtfr.  [not  Bornine  Beud,]    Joseit  Kefing.,  Min.,  121,  1868. 

In  laminated  masses  with  perfect  cleavage  resembling  tetradymite.  Soft. 
Fragile.     6.  =  7*924-7-936.     Luster  metallic.     Color  grayish  black,  steel-gray. 

Comp. — Bismuth  and  tellurium  with  some  sulphur  and  sélénium;  the  formula 
doubtful. 

AnaL—l,  2,  Damour,  1.  c.    8,  Genth,  Am.  Phil.  Soc.  Philad.,  23,  81,  1885. 

Te       S       Se       Bi 

1.  San  José,  Brazil        15-93    816    148    7915    =   9971 

2.  "  "  15-68         4-58  78-40    =   9866 
8.          "             ••            14-67    2-84    146    81-23    =100*20 

Rammelsberg  obtained  from  an  allied  minerai,  from  Cumberland,  England  (Min.  Ch  ,  6  • 
Tellurium  673,  sulphur  6-43,  bismuth  84-88  =  97*49. 

Pjrr.— B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  au  open  tube  il  gives  oflf  some 
sulphur.  then  white  fumes  of  tellurium  dioxide,  and  then  affords  a  decided  odor  of  sélénium  • 
ana  in  the  upper  part  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  the  sélénium; 
and  a  yellowish  residue  below,  due  to  the  bismuth  oxide. 

Obs.— Found  in  granular  limestone  at  San  José,  near  Mariana,  province  of  Minas  Gei-aee. 
Brazil,  and  tirst  brought  to  France  by  Mr.  Chiussen. 

33.  WEHRUTE.    Argent  molybdique  <fo  Born,  Cat.  de  Raab.,  2,  419.  1790.     Wasserblei- 

Bilber,  Molybdan-silber,  Wern.,  Letztes  Min.  Syst.,  18.  48,  1817.     Molybdic  silver.     Wismuth. 

fflanz  Klapr.,  Beitr.,  1,  254, 1795.     Tellurwismuth  Berz.,  Ak.  H.  Stockh.,  1823.     Wismuthspiegel 

Wei8ê.     Spiegelglttiiz  Breith.     Tetradymite  pt.  manyauilwrs.    Wehrlite  Huot^  Min.,  1,  188, 1841. 

Pilsenit  Kenng.,  Miu.,  121,  1853. 

In  foliated  masses  with  perfect  clenvage  resembling  tetradymite.  Thin  folia,  a 
little  elastic.  H.  =  1-2.  G.  =  8-37-8-44.  Luster  metallic,  bright.  Color  tin- 
white  to  light  steel-gray. 
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Comp. — Bismuth  and  tellnrium  with  some  snlphnr;  a  little  sUver  is  présent, 
probablyas  silver  sulphide. 

AnaL— 1.  Wehrle,  Baumg.  2s.,  9,  144,  1881.    2,  8,  SipOcz,  Zs.  Er.,  11,  212,  1885. 

G.  Te       S        Bi       Ag 

1.  Deutach-Pllsen     8*44        2974    288    61  16    207    =   95*29 

2.  "  "  8-868      35-47     —      5947    487    =    99-81 
8.        '*            "  28-52    1-88    70*02    0*48    =100-85 

ADalysis  2  corresponds  to  AgBÎTTey,  and  8  to  BigTesS,  or  BisTet.  excluding  AgiS. 
Pyr^  etc — Like  tetradymite. 

Obs. — From  Deutsch-Rlsen,  in  Hangary.    First  reported  as  an  ore  of  silver  and  molyb- 
denum.    Named  after  Mining  Commissioner  Wehrle,  of  Hungary. 


3.  Molybdenite  Group. 

34.  XOIjTBDBNITB.  Kot  Molybdœnà  \  =  product  fr.  partial  reduct.  and  oxid  of 
(3alena]  Diosear,,  Plin.,  Agrie.  Blyertz,  Molybaenapt.  [rest  graphite]  Wall.,  181,  1747,  Linn., 
1748,  1768.  Sulphur  ferro  et  stanno  saturât um  (fr.  Bastnaes,  etc.),  Wasserbley  pt.,  Molybdena 
pt.,  Vnmst.,  189,  1758.  Scbeele  Opuscula,  1,  1778.  Molybdœnà  (with  discov.  of  métal)  ^tie/m, 
Ak.  H.  Stockh.,  1782,  1788-1793.  Wasserblei  F«m.  Molybdftnglanz  (?drf».  Molybdena  JKrw., 
Min..  1796  (calls  the  métal  Molybdenite).  Sulphuret  of  Molybdena.  Molybdénite  Brongn.,  2, 
92,  1807,  citing  Kirwan  as  authority. 

Hexagonal  (?).  Crystals  hexagonal  in  form,  tabulai,  or  short  prisms  slightly 
tapering,  ex  =  75°  Renfrew,  resembling  some  mica.  Prismatic  planes  horizontally 
striated;  on  the  base  sometimes  striae  normal  to  the  edges.  Gommonly  foliated, 
massive  or  in  scales;  also  fine  granular. 

Cleavage:  basai  eminent.  Laminœ  very  flexible,  but  not  elastic.  Sectile. 
H.  =  1-1-5.  G.  =  4  •7-4-8;  4-708  Biellese,  Cessa.  Luster  metallic.  Color 
pure  lead-grav;  a  bluish  gray  trace  on  paper,  c  '  porcelain  slightly  greenish. 
bpaque.     Feel  greasy. 

Comp. — Molybdenum  disulphide,  MoS,= Sulphur  40*0,  molybdenum  60-0=100. 

Pyr.,  etc.— In  tbe  open  tube  sulpburous  fumes  and  a  pale  yellow  crystalline  sublimate  of 
molybdenum  trioxide  (MoOs).  B.B.  in  the  forceps  infusible,  imparts  a  yellowish-green  color 
to  the  âame;  on  cbarcoal  the  pulverized  minerai  gives  in  O.F.  a  strong  odor  of  sulphur,  and 
ooats  the  coal  with  crystals  of  molj^bdic  oxide,  whfch  appear  vellow  while  hot,  and  white  on 
ooolinç;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coating  be  touched  with  an 
intermittent  R.F.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  uitric  acid,  leaving 
a  white  or  grayish  residue  (molybdic  oxide). 

Obs. — ^Generally  occurs  erobedded  in,  or  disseminated  through,  granité,  gneiss,  zircon- 
syenite,  granular  limestone.  and  other  crystalline  rocks.  At  Numedal  in  Sweden,  Arendal, 
Selba,  and  Tellemarken  in  Norway,  Nerchinsk  in  Eastern  Siberia,  and  Auerbacli  in  Saxony,  it 
bas  been  observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  Ehrenfriedersdorf  in 
Saxony;  Schlackenwald  and  Zinnwald  in  Bohemia;  Rathausberg  in  Austria;  near  Miask, 
Urals;  Bastnaes,  etc..  Sweden:  in  Finland;  Laurvik  in  Norway;  Chessy  in  France;  in  Piedmont, 
Italy,  at  Traversella  and  Biellese;  Peru;  Brazil;  Calbeck  Fell,  Carrock  Fells,  and  near  the 
source  of  the  Caldew  in  Cumberland,  associated  with  scheelite  aud  apatite;  several  of  the 
Cornish  mines;  in  Scotland  at  East  TuUoch;  at  Mount  Ooryby  on  Loch  Creran,  etc. 

In  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  large  crystallizations;  also  at  Brunswick, 
Bowdoinham,  and  Sanford,  but  less  iuteresting.  In  Conn.,  at  Haddam  and  the  ad joinin^  towns 
CD  the  Conuecticut  river,  in  gneiss  in  crystals  and  large  plates;  also  at  Saybrook.  In  }^rmont, 
at  Newport,  with  crystals  of  white  apatite.  In  N.  Hampghvre,  at  Westmoreland,  four  miles 
south  of  the  north  village  meetin^-house,  in  a  vein  of  mica  slate,  abundant;  at  Llandaff  in 
régulai  tabular  crystals;  at  Franconia.  In  Mom.,  at  Shutesbury,  east  of  Locke's  poud;  at  Brim- 
field,  with  iolite.  In  N.  York,  two  miles  southeast  of  Warwick.  in  irregular  plates  associated 
with  rutile,  zircon,  and  ^rite.  In  Penn.,  in  Chester,  on  Chester  Creek,  near  Readin^;  near 
Concord,  Cabamis  Co.,  N.  C,  with  pyrite  in  quartz.  In  Oaltfamia,  at  Excelsior  gold  mine,  in 
Excelsior  district  and  elsewhere.  In  Canada,  at  Balsam  Lake,  Terrace  Cove.  Lake  Superior; 
north  of  Balsam  Lake,  on  a  small  island  in  Big  Turtle  Lake,  with  scapolite,  pyroxene.  etc.,  in  a 
vein  of  quartz  intersecting  crystalline  limestone;  at  8t.  Jérôme,  Québec;  at  Seabeach  Bay,  near 
Black  River,  N.  W.  of  L.  Superior  (48"  46'  N.,  87**  17'  W.).  In  large  crystals  (1  to  2  inchea 
acrosB)  in  Renfrew  county,  Ontario,  also  in  Aldfield  township,  Pontiac  Co.,  Québec. 

Named  from  uoXvfiôoi  lead;  the  name,  flrst  given  to  some  substances  containing  lead, 
later  included  graphite  and  molybdenite,  and  even  some  oompounds  of  antimony.  The  oistinc* 
tiOD  between  graphite  and  molybdenite  was  established  by  Scheele  in  1778-79. 
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ArtlL— Obtained  crystallized  by  Schulten  by  melting  togetber  potassium  carbonate,  salphnr 
aDd  molybdic  oxide  in  a  platinum  crucible,  G.  =  5*06,  G.  F5r.  FOrb.,  11,  401»  1889. 


IL  SnlphideSi  SelenideB,  Telluridesi  Anenidesi  Antimonides  of  the 

Metals. 

A.  Basic  Division. 

B.  Honosulphides. 

1.  Galena  Group.    Isometric,  holohedral. 

2.  Chalcocite  Group.     Orthorhombic. 

3.  Sphalerite  Group.    iBometric,  tetrahedraL 

4.  Cinnabar— Wurtzite— Millerite  Group.    Hexagonal  and  rhombohedraL 

C.  Intermediate  Division. 

Embraces  Polydymite  Ni^S.  f,  Melonite  Te,S,,  etc.  ;  also  Bomite  3Ga,S.Fe,Sp. 
Linnœite  CoS.Co,S^  Ghalcopyrite  Cu,S.Fe,S„  etc. 

D.  Disulphides,  Diarsenides,  etc. 

1.  Pyrite  Group.    Isometric,  pyritohedral. 

2.  Marcasite  Group.     Orthorhombic. 
8.  Sylvanite  Group. 


n.  SulphideSy  8elenide8|  TellurideSi  eto.|  of  the  Metals. 

A.  Basic  Division.   Dyscrasite  Group. 

à  :l:  è 

35.  Djnwraaite  Ag.Sb,    Ag.Sb,  etc.        0-6775  •  1: 0-6718 

Arsenargentite^  Huntilite  Ag,As? 

36.  Horsfordite  Cn.Sb 

37.  Domeykite  Cu.As 

38.  Algodonite  Ou,  As 

39.  Whitneyite  Cu.As 

40.  ChUenite  Ag.Bi? 

é 

41.  Stûtâte  Ag.Te?         Hexagonal?  1-2530 

36.  DTSORASTTB.  Argentum  nativum  antimonio  adunatum  Bergm.,  Sciagr.,  159.  1783. 
Spiesglanz-Silber /8S0^,  Lempe  Mag.,  3,  6,  1786.  Silberepiessjlanz,  Spiesglas-Silber,  Antimon- 
Silber  Oerm,  Antimonial  SU  ver.  Argent  Antimonial  Fr,  Discrase  Boud.,  2,  618, 1882.  Dis» 
crasît  Frôbelf,  Prodr.  Stôchiolilh,  1887. 

Orthorhombic.     Axes  a  :  î  :  (J  =  0*5775  : 1  :  0-6'^^  8  Hausmann'. 
100  A  110  =  30°  OV,  001  A  101  =  49°  19',  001  A  011  =  33°  53^^ 


Forma': 

a  (100. 

i-ï) 

b  (010. 

irï) 

mm!" 
nn' 

=  60° 

=  8r 

=  59"* 

=  88' 

r 

46' 
59' 
12' 

c  (001,  0) 
m  (110,  /) 
n(120.  ùi) 

q  (180,  f-8) 

r  (150.  *-6) 

d(101,  l-i) 

«(011,  l-ï) 
p  (021,  2.Ï) 
«(112,  « 

y  (111.  1) 

«(188,  1-8) 

dd!  = 

ee'    = 

PP'  - 

98**  88'                ey 
%r  47'                e» 
106**  41'                «' 
83''  68'                yy' 

=    58"  20' 

=    37M8' 

=    67"44i' 

=  «88"  0' 

9ê'     =    85Mr 
«"    =    82°  28' 
yy'"  =  ♦47'  18' 
n"'   =    64*^7' 
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Twins:    tw.   pL   m,   producing  stellate  forms,  pseudo-hexagonal.     Planes  c 
«triated  |  è,     AIbo  massive^  granular  ône^or  coarse  and  foliated.  ^^ 

Cleavage:  c,  e  distinct^  7n  imperfect.  Fracture  uneven. 
Sectile.  H.  =  3-5-4.  G.  =  9-44-9-85.  Luster  metallic.  Color 
and  streak  silver-white,  inclining  to  tin-white;  somtimes  tar- 
nished  yellow  or  blackish.     Opaque. 

Comp. — A  silyer  antimonide,  including  Ag,Sb  =  Antimony 
27-1,  silver  72-9  =  100,  and  Ag.Sb  =  Antimony  15-7,  silver 
84-3  =  100,  and  perhaps  other  compounds. 

Analyses  (see  5th  Ed.,  p.  85)  varv  widely,  some  conforminfl;  also  to 
AgsS,  Ag4(Sb,A8)s,  etc.    Of  the  following,  1  and  2  agrée  witn  AgaSb» 
«withAg.Sb.    1,  Rg..  Zb.  G.  Ges.,  16, 618,  1869.    3,8.  Petereen,  Pogg,      Andreasberg?,  Mlr. 
137.  877.  1869. 

Sb  Ag 

1.  Andreasberg       crytt.    O.  =  9'73-9'77       [27'56]       |  7244  =  100 

2.  Wolfach  eryst.    G.  =9611  i  2720  71  52  =  9872 
a         "            flnegran,    G.  =  10027             15*81            83-8Ô  =  9966 

Another  fragment  of  the  crystal  analyzed  by  Rammelsberg  (l)gave  (})  Ag  =  74*79.  with 
G.  =  9*851.  A  coarse  granular  form  from  Wolfach  gave  Petersen  Sb  28  06,  Ag  76 '65.  As  tr, 
=  99'71,  with  G.  =  9*9m).  Petereen  calls  the  compound  AgaSb,  êtUno-triargentite,  and  AgoSb. 
êtHria-heiDargentiie. 

Because  of  the  similarity  of  form  with  chalcocite,  etc..  it  has  been  urged  that  the  true  com- 
position is  AgsSb.  and  that  the  variation  is  due  to  mechanical  admixture.  cf.  Kenugott*.  Groth*. 
The  analoi^.  however.  of  the  copper  arsenides  and  still  more  of  artiâcial  compounds  (Cooke*) 
of  zinc  and  antimony  (Zn.8b).  which  latter  are  near  dyscrasite  in  form.  speak  against  this. 

Domeyko  mentions  suver  ores  with  only  4  to  6  p.  c.  antimony.  A  silver-white  minerai  from 
Chaiiarcillo  conforming  approximately  to  the  formula  Ag4(Sb.As)9  has  been  called  ehafiareUUte. 
(5th  Ed..  p.  86,  1868.) 

^r.,  etc. — B.B.  on  charcoal  fuses  to  a  globule,  coating  the  coal  with  white  antimony 
trioxide  and  finally  giving  a  globule  of  almost  pure  silver.  Soluble  in  nitric  acid.  leaving  anti- 
mony trioxide. 

Oba. — Occurs  in  the  Wenzelgan^  near  Wolfach,  Baden.  where  it  is  the  chief  silver  ore  (cf. 
Sandb.,  l.  c);  it  is  crystalline,  and  m  part  fine  granular,  in  part  coarsely  foliated;  the  latter 
forming  masses  in  concentric  layere,  varying  in  structure  and  somewhat  in  composition;  also  at 
Witticben  in  Suabia.  and  at  Andreasberg  in  the  Uarz,  commonly  associated  with  other  ores  of 
silver,  native  arsenic,  galena,  etc.  ;  also  at  AUemont,  Isère  in  France,  Casalla  in  Spain,  and  in 
Bolivia,  S.  A.  Named  from  ôvaKfjàaiÇ,  a  bad  aUoy.  ChanareUlUe,  from  Chafiardllo,  is  a 
«il ver- white  ore  for  which  Domeyko  gives  Agt(As,8b)i  ;  5th  Ed.,  p.  86. 

Alt. — Occurs  at  Wolfach.  altered  to  pymrgyrite  and  native  silver,  cf.  Sandherser,  1.  c. 

Réf.— ^  Haudb.  Min.,  p.  57.  1847.  Sandberger  adds  a  pyromid  probably  8^,  Ûnt.  Erzg.. 
2,  298,  1882.  »  Ber.  Ak.  Wien.  9.  548,  1852.  »  Tab.  Ueb.  20,  1882.  *  Am.  J.  Se.,  18,  229, 
1854:  20,  222.  1^55:  cf.  Rg.,  1.  c.  p  628. 

Arsenical  Silver.  Arseniknlber,  from  Andreasberg,  analyzed  by  Elaproth  (Beitr..  1* 
183,  1795),  and  DuMenil  (Schwei^.  J.,  34,  857, 1822).  is  regarded  by  Rammelsberg  as  a  mixture 
perhaps  of  arsenopyrite.  arsenical  iron.  and  dyscrasite  (Pogg.,  77,  262.  1849,  and  Min.  Ch.,  27, 
1875).     CaUed  pyrâûkmprite  by  Adam,  Tabl.  Min.,  89.  1869. 

Macfarlanitb.  HuiTTiLiTB,  Animikite.  The  ores  from  Silver  Islet,  Lake  Superior,  appar- 
«îQtly  contain  a  silver  arsenide  {hunUlite)  and  perhaps  also  a  silver  antimonide  {animikite),  the 
latter  related  to  or  identical  with  dyscrasite.  The  name  matfarlanite  was  given  by  Sibley  to  the 
complex  ore  consistinç  of  a  reddisb-brown  sectile  metallic  minerai  mixed  with  silver  and  other 
species;  this  has  been  mvestigated  by  T.  Macfarlane  (Can.  Nat.,  Feb.  1,  1870;  Trans.  Am.  Inst. 
Mng.  Eng..  8.  286,  1880).  'flie  name  huntilite,  after  Dr.  T.  Sterry  Hunt,  was  given  by  Wurtz 
(Eng.  Mng.  J.,  27,  55,  1879)  to  the  supposed  silver  arsenide,  stated  to  be  dark  gray  to  black  and 
masâve,  G.  =  7*47;  also  slate-color  and  cleavable.  Semi- malléable.  G.  =  6'27.  The  analyses 
were  made  on  too  impure  material  to  allow  of  any  décision  as  to  the  composition.  AgsAs 
<=  As  18-8,  Ag  81-2  =  100)  is  sugested.  Compare  Koenig,  Proc.  Aaid  Philad..  276,  1877. 
Aninukiie,  Wurtz,  1.  c.  p.  124,  occure  on  huntilite.  Structure  fine  granular.  Somewhat  sectile. 
G.  =  9'45.  Color  white  to  grayish  white.  The  formula  Ag»Sb  is  proposed,  but  very  doubtful. 
Named  from  animiké,  thunder,  whence  Thunder  Bay.  For  analyses,  etc.,  see  further  Min.  5th 
Ed.,  App.  in.  71,  1882. 

Absbnargsntite  j,  B.  Hannay,  Min.  Mag.,  1.  149, 1877.  Stated  on  the  basis  of  a  partial 
examination  of  a  single  spécimen  of  doubtful  source  (Freiberg  ?)  to  be  AffsAs.  occurring  In 
«rthorhombic  acicular  crystals  in  native  areenic.  G.  =8*825.  Analysis:  As  [18 '48].  Ag  81*87 
- 100.    Needs  confirmation. 
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36.  HORSFORDZTE.    A.  LaUi  and  T.  H,  JfcrUm,  Am.  Cb.  J.,  10,  60, 188a 

Only  known  massive. 

Brittle.  Fracture  uneven.  H.  =4-5.  G.  =8-812.  Lnster  metallic;  brill- 
îant,  but  tarnishing  easily.     Color  silver-white.     Opaque. 

Gomp. — A  copper  antimonide^  probably  Cu,Sb  =  Antimony  24*0,  copper  76  "O 
=  100. 

AnaL— Laist  and  Xorton: 

f  8b  26-86  Ou  78*87  =  100*28 

P3rr. — B.B.  fusibility  1*5.    Reacts  for  antimoDy  and  copper. 

Oba.— Occiirs  as  a  large  deposit  in  Asia  Miner  not  far  from  Mytilene. 

Named  for  E.  K.  Horsford.  formerly  Rumford  Prof  essor  of  Chemistry  in  Harvard  University^ 

Artii.— On  octahedral  cr3r8ta1s  containing  CuoSb,  see  Brand.  Zs.  Kr.,  17,  264,  1889. 

61.  DOBCBYEITZ].  Arsenikkupfer  (fr.  Copiapo)  Zinken,  Porg.,  41,  659,  1887.  Arseniure 
de  cuivre  Dameyko,  Aun.  Mines,  3,  8.  1848:  Cobre  Blauco  id..  Min..  188,  1845.  Weisskupfer 
Hàtiêm.  Cuivre  arsenical  Fr,  Arsenical  Copper.  Domeykile  Haid.,  Handb.,  562,  1845.  Con- 
durrite  W.  PhUUps,  Phil.  Mag.,  2,  286,  1827. 

fleniform  and  botryoidal;  also  massive  and  disseminated. 

Fracture  uneven.  H.  =  3-3*5.  G.  =  7'2-7'75.  Luster  metallic,  but  duU  on 
exposure.  Color  tin-white  to  steel-gray,  with  a  yellowish  to  pinchbeck-brown,  and 
afterward  an  iridescent  tarnish. 

€omp. — A  copper  ai-senide,  Cu.As  =  Arsenic  28*3,  copper  71*7  =  100. 

AnaL— 1,  Domeyko,  after  deducting  2*55  gangue,  Ann.  Mines,  3,  6,  1848.  2.  3.  Field,  J. 
Ch.  Soc.,  10,  289,  18Ô7.  4,  Frenzel,  Jb.  Min.,  26,  1873.  5,  Forbes,  Q.  J.  G.  Soc.  17,  44,  1861. 
6,  Gentb,  Am.  J.  Se,  33,  198,  1862.    7,  8,  Frenzel,  1.  c.    9,  Winkler,  Jb.  Min.,  2,  255,  1882. 

As       Cu 

1.  Coquimbo(Calabozo),  Chili  28*86    71*64=100 

2.  "  "  28-26    71*48  =99  74 
8.  Copiapo                            "                           28-44    71*56  =  100 

4.        ' '        (S.  Antonio)      "     G.  =  6*70       25  89    70  16  Fe,Mn 8*50,  S 049, insol. 0*45  =  100*49 
6.  Corocoro,  Bolivia  2841    71  13  Ag  0*46  =  100 

6.  L.  Superior.  Portage  Lake    G.  =  7*76       29*25    7068  =  99  98 

7.  "  G.  =7*207     28-29    72  02  =  100  81 

8.  Cigazuala,  Mexico  G.  =  7*547     27-10    72*99  =  10009 

9.  Zwickau  H.  =  5.     G.  =  6*84       26*45    65  08  Fe  064,  Ni  0*44.  O  2*49,  gangue  8  84 

=  98  94 

"PjT^  etc.— In  the  open  tube  fuses  and  gives  a  white  crvstalline  sublimate  of  arsenic  triozide. 
B.B.  on  charcoal  arsenical  fumes  and  a  malléable  metallic  globule,  wbich.  on  treatment  with 
soda,  gives  a  globule  of  pure  copper.  Not  dissolved  in  bydrochloric  acid,  but  soluble  in  nitric 
acid. 

Obs.— From  tbe  Chilian  mines  of  Algodones  in  Coquimbo,  in  Illapel,  San  Antonio  in 
Copiapo,  etc.     Also  from  Zwickau,  in  Saxony,  in  porphyry. 

In  N.  America,  found  on  the  Sheldon  location.  Portage  Lakc;  und  mized  with  uiccollte  at 
Michipicoten  Island,  in  L.  Superior. 

Domeykite  is  named  for  the  Chilian  mineralogist,  Ignacio  Domeyko. 

Condurritê  is  a  mixture,  the  resuit  of  altération  (of  tennantite?,  Rg.).  It  is  b>.ck  and  soft, 
soiling  the  Angers.  It  bas  been  investigated  by  Rammelsberg  (Pogg.,  71,  805.  1847)  and  Wink- 
ler (B.  H.  Ztg..  18,  883,  1859),  also  earlier  by  Faraday,  Blyth  and  Kobell.  Cf.  5th  Ed.,  p.  87. 
From  the  Condurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Carnbrae,  near  Recmith, 
Comwall. 

Orilbyite  D.  Waldie,  Proc.  Asiat.  Soc,  Bengal,  p.  279.  September,  1870. 

Massive.  H.  =  5*5.  G.  =  7*848-7  428.  Color  steel-gray  on  fresh  fracture  with  purpliab 
tint.  Luster  metallic  Streak  dark  gray.  Analysis,  D.  Waldie:  As  88  45,  Sb  0*54,  Cu  12*18» 
Fe  4212,  X  619.  Insol.  0*12  =  99*55.  X  =  oxidîzed  matters  soluble  in  dilute  hydrochloric  acid 
=  Cu01  21,  Fe01*97,  PbO  1*89,  As,0. 1*12  =  619.  Soluble  in  nitric  acid.  From  Burma, 
but  exact  local! ty  not  known.  Named  after  Mr.  O'Riley,  Deputy  Commissioner  of  Martaban, 
Burma. 

The  analysis  corresponds  approzimately,  as  shown  by  Mallct  (Min.  India,  14,  1887),  to 
(Cu«,Fe)s  (As,Sb)t,  which  if  conârmed  makes  the  minerai  allied  to  domeykite. 


D7SCRA8ITE  GROUP— ALGODONITE-^WHITNBTITE-'OHILENITE.         4R 

38.  AI.aOZ>ONITB.    F.  Field,  J.  Ch.  Soc,  10,  289,  1857. 

In  iacrustations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

Fracture  subconchoidal,  affording  a  granular  surface.  H.  =4.  6.  =  7*62^ 
Chili^  Grenth.  Luster  metallic  and  bright^  but  becoming  dull  on  exposnre.  Golor 
gteel-gray  to  silver-white^  the  latter  on  a  polished  surface.     Opaque. 

Comp. — Cu,As  =  Arsenic  16*5,  Copper  83-5  =  100. 
AnaL— 1,  F.  Field,  1.  c.    2-4,  Qeuth,  Am.  J.  Se.,  33, 192,  1862. 


As 

Cu 

Ag 

1.  Chili 

1  16*28 
1  16-96 

88*80 

0*31 

=  99*84 

2.      "        G.  =  7-608 

82*42 

ir. 

=  99  87 

8.  L.  Superior 

15-80 

84-22 

0*82 

=  99-84 

4. 

16*72 

82*85 

0*80 

=  99  87 

In  analysis  8,  a  litUe  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  peroentage^ 
of  copper  (Genth). 

Pyr. — The  same  as  with  domeykite,  but  less  fusible. 

Obs. — In  Chili,  at  the  sllver  mine  of  A.1godone8,  near  Coquimbo,  in  the  Cerro  de  los  Seguas, 
Department  of  Rancagua;  in  the  United  States,  in  the  Lake  Superior  région.  A  transported 
mass  of  mixed  whitneyite  and  algodonite,  weighing  95-100  Ibs.,  was  found  on  St.  Louis  R« 
The  color  is  grayer,  and  the  texture  more  granular  and  less  malléable,  than  in  whitneyite. 

39.  WUlTNUVITJbl.  Oenth,  Am.  J.  Se.,  27. 400. 1859.  33, 191, 1862.  DarwiniteD.  Farbeê, 
Phil.  Mag.,  20,  428,  1860. 

Massive.     Crystalline;  very  fine  granular. 

Malléable.     H.  =  3'5.     G.  =  8'4-8*6.     Luster  dull  and  sub-metallic  on  surface- 
of  fresh  fracture,  but  stron^  metallic  where  scratched  or  rubbed,  soon  tarnishing. 
Color  pale  reddish  to  grayisn  white,  pale  reddish  white  on  a  rubbed  surface;  becom- 
ing yellowish  bronze,  brown,  and  brownish  black  on  exposure.    Sometimes  iridescent. 
Opaque. 

Comp.— Cu,A8  =  Arsenic  11*6,  copper  88'-l  =  100. 
AnaL— 1-8,  F.  A.  Genth,  1.  c.    4,  Id.,  Am. ,; .  N     46,  806,  1868.    5,  D.  Forbes,  1.  c. 

As  Cu      Ag  &  insol. 

1.  Michigan  G.  =8-408   ]    1161        8818  0*40  =100*14 

2.  "  12*28       87*48  004  =    9980 
8.         "         G.  =  8*47          12-28       87  87           008  =    9968 

4.  Sonora  11*46        88*54  tr.  =  100 

5.  Chili         G.  =8  64     J    11*58       8814  0*28  =100 

Pyr. — ^Less  fusible  than  algodonite;  otherwise  as  in  domeykite. 

Obo. — In  Uoughton  Co.,  Michigan,  ooated  with  red  copper.  A  loose  mass,  weighing  about 
15  Iba.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Han- 
cock village.  Portage  Lake;  also  found  in  place  on  the  Sheldon  location,  near  Uoughtou,  Mich.  ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  vein  4  inches  wide; 
also  at  the  Minnesota  mine;  also  in  Sonora  (Genth),  near  La  Laguna,  a  ranch  on  the  road  to 
Lihertad,  Gulf  of  Califomia,  35  m.  fr.  Saric;  reported  also  from  the  Lane  aud  Fuller  mine, 
Austin.  Nevada  Darwinite  (anal.  5)  is  stated  to  occur  near  Potrero  Grande,  sou;.heast  of 
Ck>piapo.  Chili. 

Kamed  after  Prof.  J.  D.  Whitney  of  Cambridge,  Mass. ,  formerly  State  (jleologist  of  Cali- 
fornia. 

A  minerai  related  to  whitneyite,  from  Fortuna  di  Paposa,  Chili,  gave  Bertrand  7*5  p.  c.  As, 
Ann.  Mines,  1,  418,  1872. 

40.  OHZIiBNmi.  Aleacion  de  plata  con  bismuto  Dameyko,  Min.,  187, 1845.  Plata  bis- 
matal  /d.,  ib..  185.  1860.    Chilenite  DarM,  Mm..  1868.  86. 

Amorphous;  granular. 

Soft.    Silver- white,  but  tarnishing  easily  to  yellowish. 

Comp.— Contains  bismuth  and  silver,  perhaps  Ag«6i  =  Bismuth  188,  silver  86*2.  Domeyko 
obteined:  Bi  101,  Ag  60  1,  Cu  68,  As  2  8,  gangue  190,  corresponding  to  Bi  14*4,  silver  85*6. 
Also  (Ann.  Mines,  5,  456,  1864)  Bi  15  8,  Aç  84*7.  For  the  last  the  material  was  separated  from 
a  mass  containing  8  to  10  p.  c.  of  it  dissemmated  in  small  points. 

Obs. -From  the  raine  of  San  Antonio,  Potrero  Grande,  in  Coplapo. 

For  t2ie  bismuth  silver  of  Schapbach,  see  p.  122. 
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41.  Stûtzite.    Tellursilbcrblende  Sehrauf,  Ta.  Kr.,  2.  245.  1878. 

Hexagonal,  or  pseudo-hexagonal.    If  hexagonal,  axis  h  =  1*2580;  0001  A  lOÎl  =  SS"*  21'. 

FormB  :  c  (0001.  0)\  a  (1120,  i-2),  m  (lOÎO,  I),  A  (2l80,  H)*  ^  (^^^Û,  \r\\  d  (1014,  i), 
/(10Î2.i).  g  (lOÎl,  1).  «  (8082,  f);  fi  (1126,  1-2),  f  (1124,  ^-2),  y  (1122,  1-2),  œ  (1121,  2-2); 
t  (2132,  M),    o  (8142,  2-1).     Angles:   çf  =  86°  53'.    «  =  65'  16 ,    a  =  82"  4',    ey  =  51'  24i', 

râ  =  as**  15'. 

Schrauf  préfère  a  monoclinic  parameter.  viz,  a  :  S  :  é  =  1*78205  :  1  :  1*25829,  /ûT  =  89*'  88'. 
A  3imilarity  in  form  to  dyscrasite  (as  aiso  to  chalcocite)  is  apparent,  and  it  may  be  orthorhombic 
and  pseudo  hexagonal  like  them. 

Crystals  highly  modifîed.    Faces  mostly  brilliant;  m  borizontally  striated. 

Fracture  uneven  to  subconchoidal.  Luster  metallic.  Color  lead-gray.  with  reddish  tinge. 
âtreak  blackish  lead-gray. 

Oomp.— A  silver  teliuride,  perhaps  Ag4Te  =  Tellurium  22*5,  silver  77*6  =  100.  The  silver 
percentage  determined  approximately  with  the  blowpipe  in  two  trials  72  p.  c.  and  77  p.  c. 

P3rr.— Easily  fusible  to  a  dark  bead,  from  which  a  silver  globule  is  obtained  by  réduction 
^ith  soda;  yielas  tellurium  dioxide  in  the  open  tube. 

Obi.— ïdentified  on  a  single  spécimen  m  the  collection  of  the  Yienna  University;  locality 

grobably  Nagyàg,  Transylvanla.    Associated  with  gold  and  hessite  on  quartz.    Named  after 
tQtz,  who,  in  1808,  described  a  tellurium  minerai  from  Nagyâg,  which  is  regarded  by  8chraaf 
48  probably  identical  with  this. 


B.  Monosulphides,  Selenides,  Tellurides,  etc. 

1.  Galena  Group.    ES.    Isometric^  holohedraL 
Monosulphides^  etc.^  of  sUver,  copper,  lead  and  mercury. 


42. 

Arg^ntite 

Ag.S 

Jalpaite 

(Ag,Cu),S 

43. 

Hessite 

Ag,Te 

44. 

Petzite 

(Ag,An),Te 

MaBsiTe 

46. 

Oalena 

PbS 

Gaproplumbite, 

Aliflonite    (Pb,Cu,)S,  {Cii^Pb)S 

46. 

Altaite 

PbTe 

47. 

Clsosthalite 

PbSe 

48. 

Hanmannite 

(Ag..Pb)Se 

49. 

Berzelianite 

Cu,Se 

MftRsiTe 

60. 

Lehrbachite 

(Pb,Hg.)Se 

(1 

51. 

Encairite 

Cu,Se.Ag,Se 

tt 

62. 

Zorgite 

(Pb,Cu.,Ag.)Se? 

t< 

63. 

Crookesite 

(Cu,Tl,Ag),Se 

« 

42.  AROBNTITB.  Argentum  rude  plumbei  coloris  et  Qalenœ  simile,  cultro  diflinditur, 
dentibus  compressum  dilatatur,  Agric.,  488,  1529;  Germ.  Glaserz,  Agrie.,  Interpr.,  468.  1546; 
Hènekel,  Min.,  1734  (proving  it  a  sulphur  compound).  Silf verglas,  Minera  argenti  vitrea, 
Argentum  sulphure  mineralisatum.  WcUl.,  808,  1746;  Sage,  Ann.  Ch.,  2,  250,  1776  (with  earliest 
anal.).  Glanzerz,  Silberglas,  Silberglanz,  Schwefelsilber,  Weichgewftchs.  Oerm.  Vitreous 
Silver,  SulphuRet  of  Silver,  Silver  Glance.  Argent  sulfuré  Fr.  Argyrose  Betid,,  Tr.,  2,  892, 
1882.  Argentit  HcUd.,  Handb..  565,  1845.  Argyrit  Qiock.,  Syn.,  28,  1847.  Arglrose  lUU, 
Plata  sulfurea  8pan,    Petlanque  nero  JSpan.,  S.  A. 

iBometric.     Observed  planes  ': 

«(100,  M)  /(310,  ».3)»  l)(221.  2)  «(822,  H) 

d(110.  t)  (j(210,  t-2)  m  (811,  8-8)  a;  (488,  H)* 

0(111.1)  ^(320,  »-|)  n  (211,  2-2)  o- (583,  H) 

Penetration-twîns:  tw.  plane  o.  Forma  a,  d,  o  most  common;  crystals  often 
distorted,  frequently  grouped  in  parallel  position  making  reticulated,  arborescent 
forms;  aiso  fififorra.     Massive,  embedded  or  as  a  coating. 
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Cleavage:  a^d  in  traces.  Fracture  small  subconchoidal.  Perfectiy  sectile. 
H.  -  2-2-5.  G.  =  7-20-7-36  ;  7*296  Freiberg,  Dbr.  Luster  metallic.  Color  and 
streak  blackish  lead-gray;  streak  shiuiug.    Opaque. 

Gomp.— Silver  sulphide,  Ag,S  =  Sulphur  12-9,  silver  87-1  =  100. 

Pyr.,  «te — lu  the  open  tubegWes  oSL  sulpfaurous  fumes.  B.6.  on  cliarcoal  fuses  with  intu- 
mescence in  O.  F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 

Obs. — Found  at  Freiberg,  Annaberg,  Joacbimstlial  of  tbe  £rzgebirge;  at  Scbemnitz  and 
Eremnitz  in  Uuugary;  in  l^orway  near  Kouesberg;  in  tbe  Altai  at  tbe  Zmeiuogorsk  mine;  in 
tbe  Unis  at  tbe  Blagodatsk  mine;  in  Cornwafl;  in  Bolivia;  Peru;  Cbili;  Mexico  at  Guana]uato« 
Zacatecas,  Catorce,  San  Pedro  del  Potosi.  etc. 

Occurs  in  Nevada,  at  tbe  Comstock  Iode,  at  différent  mines,  along  witb  stcpbauite,  native 
gold,  etc.;  in  tbe  veiu  at  Gold  Hill;  common  in  tbe  ores  of  Reese  river;  probably  tbechiefore 
of  silver  in  tbe  Cortez  district;  in  tbe  Kearsarge  district,  Silver-tiprout  vein.  At  xha  8ilver  Eing 
mine,  in  Arizona.  At  mines  near  Port  Artbur  on  nortb  sbore  of  Lake  Superior.  Occurs  wlth 
■ative  silver  and  copper  in  nortbern  Micbi^an. 

Acantbite  (p.  58)  may  be  only  argentite  in  distorted  crystals  witb  ortborbombic  symmetry,* 
Erenner. 

Alt.— Native  silver,  at  Joachimstbal.    Also  a  mixture  called  silver-black  (Silbencbwftrze 

Rei— I  Cf.  Scbrauf,  Ber.  Ak.  Wien,  63  (1).  165,  1871,  and  Atlas,  Taf.  zxiii.  *  Grotb,  Min. 
Samml.,  Strassburg,  50,  1878. 

Jalpaitb  Breithaupt,  B.  H.  Ztg.,  17,  85. 1658. — Acupriferous  argentitefrom  Jalpa,  Mexico, 
laometric  in  cleavage,  and  malléable  like  ordinary  argentite;  color  blackisb  lead-gray; 
G.  =  6*877-6 -890.  Composition  according  to  T.  Ricbter  (l.c):  8  14*86,  Ag  7151.  Cu  1812, 
Te  0*79  =  99*78.  affording  tbe  formula  8A^»S.Cu,S. 

Bertrand  obtained  for  a  brittle  minerai  from  Très  Puntas,  Chili,  associated  witb  argentite: 
8 14*02.  Ag  71*68,  Cu  13  06,  Fe  0  57  =  99*28;  Ann.  Mines,  1,  418,  1872.    Cf.  stromeyerite. 

43.  HB8SITE.  Tellursilber  O.  Boêe,  Pogg.,  18,  64,  1880.  Savodinskite  Huât.  Min.,  1, 
187, 1941.  Telluric  Silver.  Hessit  Frôbel,  Gnindz.  Byst.  Eryst.,  49, 1848.  Tellursilberglanz 
Oena. 

iBometric.    Observed  forma*  : 

a  ClOO,  i-»);  d  (110.  t  ):  o  (111,  1);  /(310,  »-8),  e  (210,  i.2)«;  p  (221,  2),  q  (881,  S)»;  m  (811,  8-8)«, 
%  (211,  2-2)*,  s  (322.  \-\f, 

Crystals  sometimes  highly  modified,  and  often  much  distorted.  Also  massive, 
compact  or  fine-grained;  rarely  coarse  granular. 

Cleavage  indistinct  Fracture  even.  Somewhat  sectile.  H.  =  2-5-3. 
6.  =  8-31-8 -45;  8-89.     Luster  metallic.     Color  between  lead-gray  and  steel-gray. 

Comp.— Silver  telluride,  Ag  Te  =  Tellurium  36-7,  silver  63*3  =  100.  Gold 
is  often  présent,  replacing  part  oi  the  silver;  it  thus  graduâtes  toward  petzite. 

AnaL— 1,  Rose.  1.  c.  8.  Petz,  Pogg.,  67,  467.  1842.  8.  Becke.  Min.  Miltb.,  3,  801,  1880. 
4.  5,  i^ntb,  Am.  J.  8c.,  46.  811,  1^.  6-8,  Id..  Am.  Pbil.  Soc,  14.  226.  1874.  9,  Raht 
(blowpipe).  quoted  by  Gentb,  ib..  17,  115,  1877. 

Te      Ag      Au 

1.  Savodinskl,  Altai  G.  =  8*41-8*56    |  86  93   62*87     —     Fe  0*87  =  99-67 

2.  Nagyâg  G.  =  8-81-8*45      [87*761  6r55    0  69  Fe  Pb.  S  ir.  =  100 
8.  Bot«.  Tiansylvania      G.  =  8-818  87*22   60-69    1  87  SiO,  0*40  =  99  68 

4.  Staoislaus  Mine,  Cal.  [89*641  55*60    8  22  Ni  1*54  =  100 

5.  "  "        "  44-45    46-84    8  28  Pb  1*65.  Ni  4*71  =  100-43 

6.  Red  Cloud  Mine,  Col.  G.  =  8-178  87*86    59*91     0*22  Fe  1-35.  Pb  0*45,  Cu  0*17=99*96 

7.  "        "         ••        ••     G.  =  8*789  I  8717    59*75    3*88  Fe   0-18,    Cu   0*06.    8iO,   0 15 

=  100*64 

8.  "       "         "        "     G.  =  8-897  84*91    60-66  18-09  Fe   0'86.    Cu   0-07,    Pb    0 17, 

Zn  015,  SiO,  0*70  =  10001 

9.  Eearaage  Mine.  Utah  und€t,  6879    0*10 

Pyr.— In  the  open  tube  a  faint  wbite  sublimate  of  tellurium  diozlde  which  B.B.  fuses  to 
oolorless  globules.  On  cbaxcoal  fuses  to  a  black  globule;  this  tieated  in  R.F.  présents  on  cool- 
ing  white  dendritic  points  of  silver  on  its  surface;  with  soda  gives  a  globule  of  silver. 

Ohs.~OccuTS  in  the  Savodinski  mine,  about  10  versts  from  the  nch  silver  mine  of  ZyrianoT- 
ski,  in  the  Altai,  In  Siberia,  in  a  talcose  rock,  witb  pyrite,  black  spbalerite,  and  cbalcopyrite. 
Specimeos  in  the  muséum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at 
^^S7^  îa  Transvlvania,  and  in  highly  modified  crystals  at  the  Jacob  and  Anna  mines.  Botes 
Ht,  between  Zalathna  and  Yerespatak;  also  at  Rezbanya,  Hungary.    In  Chili,  near  Arqueroi^ 
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Coquimbo.  A  silver  tell u ride  (hessite  or  petzfte)  bas  been  noted  at  tbe  Maria  mine,  EarangabakeL 
New  Zealand. 

lu  the  U.  S.,  at  tbe  Stanislaus  mine.  Calaveras  Co.,  Cal.  Sparin^ly  at  tbe  Red  Cloud  mme, 
Boulder  county,  Colorado;  aiso  at  tbe  Eearsarge  mine,  Dry  Cafion,  L'tab. 

Named  after  G.  H   Hess  of  8t.  Petersburg  (1802-1850). 

Réf.— 1  Scbrauf.  Rezbanya.  Zs.  Kr.,  2.  242,  1878;  also  "Enr.,  Botes,  Transylvania.  ibid.,  4, 
542,  1880.  '  Becke  (1.  c.)  conchides  from  irregularity  in  angles,  earlier  noted  by  Scbrauf,  tbat 
tbe  crystals  are  triclinic.  Kenngott  referred  crystals  to  tbe  ortborhombic  System,  Ber.  Ak. 
Wien,  9,  20,  1858;  Hess  to  tbe  rbombobedral,  Pogg..  28,  407,  1883;  cf.  Scbrauf,  1.  c. 

44.  PBTZmi.    Tellursilber   Petz.    Pogg.    67,    470,    1842.      Tellurgoldsilber  Haum, 
Handb.,  2,  51,  1847.    Petzit  Raid,,  Handb.,  556,  1845. 

Massive  ;  fine  granular  to  compact. 

Fracture  subconchoidal.  Slightly  sectile  to  brittle.  H.  =2*5-3.  6.=8'7-9*02. 
Luster  metallic.     Color  steel-  or  iron-gray  to  iron-black;  often  tamishing. 

Gomp. — A    telluride  of    ail  ver  and   gold   (Ag,Au)/re,   if  Ag  :  Au  =  3:1  = 

Tellurium  32*5,  silver  42-0,  gold  25*5  =  100. 

Anal.— 1,  Petz.,  1.  c.    2,  8,  4,  Oentb,  Am.  J.  Se.,  45.  810,  1868.    5,  6,  Id.,  Am.  Phil.  Soc. 
14,  226,  1874. 

Te       Ag      Au 

Nagyâg  G.  =  8-72-8-83      [84*981  4676  1826  Fe,Pb,S  <r.  =  100 

Stanislaus  Mbie,  Cal.  {  [82-28]  42  14  25-63  =  100 

Golden  Rule  Mine,  Cal.  8268   41-86  25*60  =  10014 

[84-16]  40-87  24-Ô7  =  100 
Red  Cloud  Mine,  Col.      G.  =  901  88-49   40*78  2460  Bi  0  41,  Pb  0*26,  Zn  006,  FeO-78, 

SiO,  0-62  =  100-44 
G.  =  9020  [82-97]  4080  2469  Zn  0-21.  Fe  128,  SiO,  005  =  100 

P3rr< — Like  bessite,  but  yields  a  globule  contaioing  botb  gold  and  silver. 
Obs. — Occurs  at  Nagyâg,  Transylvania.    In  the  uT  S.  at  tne  Red  Cloud  mine,  Boulder  Co., 
Colorado;  at  the  Stanislaus  and  Golden  Rule  mines,  Califomia. 
Named  after  W.  Petz. 
Groth  suggests  tbat  petzite  may  be  ortborhombic  and  hence  belong  to  tbe  chalcocite  group. 

46.  QAUSNA,  or  Galbnitb.  (ïalena  Plin,,  33,  81  [not  Galena  or  Molybdsena  (=  litharge- 
like  product  from  tbe  ore),  PUn.,  34,  47,  581.  Molybdœna  pt.,  Plumbago  pt.,  Gkilena,  Pleiertz, 
Plei  Glanz  Agrie.,  1546.  Plumbago  pt.,  Blyglants,  Galena,  Plumbum  sulphure  et  argenta 
mineralisatum,  WalL,  292,  1747,  C^anst.,  167,  168,  1758.  Galeuit  von  Khi.,  Min.,  201,  1858. 
Lead  fiance.    Lead  sulpbide.    Bleiglanz  Oerm.    Blyglans  8tDed.     Galène,  Plomb  sulfuré  Pr. 

Plumbago,  Pleischweis  ?  Agric.,  Inlerpr.,  467,  1546.  Bleiscbveif,  Plumbago,  Plumbum. 
sulphure  et  arsenico  mineralisatum,  Wall.,  294,  1746.  Steinmannite  Zippe,  Verh.  Ges,  Mus. 
Bôhmen.,  1883,  39.  Targionite  Bechi,  Am.  J.  Se.  14.  60.  185*2.  Supersulpburetted  Lead 
Johnêton,  Rcp.  Brit.  Assoc,  572,  1838;  Thomêon,  Min.,  1,  552, 1836:  Johnstonite  Oreg  <t  Lettêom, 
Min.,  448,  1858. 

Isometric.     Observed  forma*  : 


adOO.  t-O  w(554,  f)  c  (86-1 '1,  36-86)»  r  (15  3'2,  V-V)"    /?  (322,  ff) 

d(110,  I)  r(774.  î)  5(161-1,16-16)»         z  (OU,  6-6)  «  (4;i3,  44)» 

0(111.1)  p(221,  2)  r  (1511,  15l5)«        «(511.5-5)? 


6  (15-1  0,  i-15)«  q  (831,  8)  0(121-1.  12-12)  //  (411,  4-4)*  J  (821,  8-4) 

^(lO-l-O.  i-10)»  »'(772.  J)»  ;r(ll-M,  11-11)»  m  (311.  3-3)  ir(10-5-3.  J>-2)» 

/(310,  i3)  p  (441,  4)  o- (10-1-1.  10-10)»  n  (211,  2-2)  y  (521,  5  4)* 

A  (1010-9,  -V)»  a  (40-40-1,  40)»      0  (911.  9-9)»  4  (533,  f-f)»  «  (321.  3-|) 

Twins:  tw.  pi.  o,  botb  contact-  and  penetration-twins,  sometimes  repeated  ;  twin 
crystals  often  tabular  |  o.  Also  tw.  pi.  p  (441)',  vi  (311)',  and  q  (331)'"  as  seen  in 
polysyntiietic  tw.  laniellae  often  giving  rise  to  striations  on  a  cleavage  surface;  in 
Bome  cases  thèse  are  secondary  and  due  to  pressure.*'  Commonly  in  cubes,  or 
cubo-octahedronvS  less  often  liabit  octabedral.  Also  in  skeleton  crystals,  reticu- 
lated,  tabular.  Massive  cleavable,  coarse  or  fine  granular,  to  impalpable;  occasion- 
ally  fibrous  or  plu  m  ose. 

Cleavage:  cubic,  highly  perfect;  less  often  octahed rai.     Fracture  flat  subcon» 
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cfaoidftl  or  even.  H.  =  2-5-2-75.  G.  =  7-4-7-6.  Lnater  metallic.  Color  and 
rtreak  pure  lead-gniy.  Opaque.  Therrao-electricaUj  "  positive,  Sardinia, 
G.  =  7-428;  also  négative,  Kibrum,  G.  =  7-575. 


Flg.  1,  Frelberg.     %,  Neudorf,  SchrauT.      S,  Kussie,  J.  D.  D.       4,  Oberlahr,  Schrauf. 
0,  NeudorI,  Sbic.      6.  Freiberg,  Sbk. 

CoBp^  Tar.— Lead  salphide,  PbS  =  Salphnr  13-4,  lead  86-6  =  100.  Gontaina 
eôlver,  and  occasionally  seleniain,  zinc,  cadmium,  sntimony,  bismuth,  copper,  as 
Bulpbtdes;  besides,  also,  sometimee  native  silver  and  gold;  aud  even  platinum  haa 
been  reported  as  occurring  in  a  galena  from  the  Dept.  of  Charente,  France. 

V«r.— 1.  Ordinary.  (o)  Crysliillized;  (6)  ■omewhal  libroua  and  plumose;  (e)  cleaTable,  gran- 
nlarcoarse  or  fine;  (d)  cryplocryslalline. 

The  variety  with  oclabedml  cleavage  la  rare;  the  loUnwing  casta  havo  been  noled:  Lancaster 
Co.,  Penn.,  wîth  G.  =  7-68;  Habacb.  Saliburg,  Q,  =  750,  Bi,8.  =  1  97;  Glacier  Leschant. 
Mont  Blanc,  vkb  G.  -  767  and  Bi,8,  =  1  p.  c;  Nordmark,  Swedeii,  G.  =  7608,  Bi,S>  0'91. 
Id  thèse  cases  the  uaual  cubic  cleavage  la  ootalned  readily  after  hentlog  to  200°  or  800°  (Ihen 
G.  =  7-475  Nordrawkl,  cf.  Cooke.  Torrey.  Am.  J.  8c.,  36,  136,  1868;  Zeph,  Za.  Kr..  1.  16B, 
1877;  Brun.  Bull.  Boc.  Min.,  4,  360,  1881;  H.  Sj,,  G.  FOr.  FOrh,,  1,  124,  1884.  It  bas  beeo 
suggested  that  the  peculisrity  of  cleavage  mav  be  connected  with  the  bismulh  usually  présent. 

3.  ArgtnUfetviit.  Ali  galena  Is  more  or  lew  argeotiferouB.  and  no  extemal  cbaracters  serve 
to  dialiogulab  tlie  kinds  that  are  inuch  bo  from  Ihoae  tbat  are  not,  Tbc  silver  Is  detected  bjr 
capellatlou,  and  may  amount  from  a  few  thousaudtlis  of  one  per  cent  to  one  per  cent  or  more; 
wbeo  mined  for  silver  it  ranka  ta,  a  rilrer  are. 

.1.  Containlng  arsenic,  or  antimouy,  or  n  compound  of  tbeee  nietala,  aa  impurity.  Hère 
t>e1ong  the  folloning.  wliich  appear  lo  be  merely  Impure  galcna.  Bleitehweif  from  Ulaiistlial 
with  a-aa  Zn.  034  V^.  0'23  Sb  (Rg,);  targiimite  from  Argenliera,  Tuatany,  witb  &-~1  Sb,  1-77  Fe, 
111  Cu,  1-38  Zn,  0-73  Ag  (Becbi);  and  ttànmanniUi  from  Pfibmm,  wilh  both  arsenic  and  anti- 
mony.  BupcrtulphuTetlid  Uad  of  Jotinston  and  otbers  (or  JohnêUmitt^  conlaius  an  eicess  nf 
Milpbur  owing  to  a  décomposition  of  a  portion  of  the  masa,  setling  part  of  tbe  sulpliur  free. 

Pyr.— In  Ibe  open  tube  gives  sulphurous  fumes.  H.B.  on  charcoal  fuses,  crailBauiphurou» 
fumn.  coatd  tbe  coal  yeiiow  near  the  assay  (PbOj  nnd  wbile  with  a  bluish  iiorder  at  a  distance 
(PbBOi),  and  yields  a  globule  of  metallic  Itad.  Ofcomposed  by  strong  nitric  acic'  witb  the 
Kpanlion  of  some  aulphur  and  tbe  formation  of  lead  aulphale. 

Oba.— One  uf  the  moat  wideiy  distribuied  of  tbe  metallic  aulpbldea.  Occura  In  beds  and 
veios.  bolh  in  crystalline  and  uncTTStalline  rocks.  Il  is  nflen  asaoclated  witb  pyrite,  marcaslte, 
•pbalerite,  cbaicopyrite,  araenopyrite.  etc.,  in  a  gangue  of  quartz,  calcite,  ba[il«  or  fluor,  elc; 
alio  witb  cerussite.  angiesite,  and  other  sait»  of  lead,  wblch  are  fréquent  resu>  j  of  iu  niteisUoa 
It  Is  also  commoD  with  gold,  and  in  veins  of  silver  ores. 

At  Fretberft  In  Baxony  it  occuples  veins  in  gneiss;  in  Spcnn.  tii  Emoiteai  uuw    .  •  >,•  *.> 
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In  Catalonià,  Grenada,  and  elsewhere:  at  Clausthal  and  Neudorf  in  the  Harz,  and  at  PHbram  in 
Bohemia,  it  forms  veins  in  clay  slatc;  in  Styria  it  occurs  in  the  same  kind  of  rock  in  beds;  at 
Sala  in  Sweden  it  forms  veins  in  granular  limestone;  through  the  gi-aywacke  of  Leadhills  and 
the  killas  of  Cornwall,  in  veins;  filling  cavities  in  the  Subcarboniferous  limestone  in  Derbyshire, 
Cumberland,  and  the  northern  districts  of  Euglaud;  also  in  Bleiberg,  and  the  ueighboring  locali- 
ties  of  Carinthia.  In  the  En^lish  mines  it  is  associated  with  calcite,  pearl  spar,  fluorite,  barite, 
witherite,  calamine,  and  sphalerite.  Other  localities  are  Joachimsthal,  where  it  is  worked  prin- 
cipalîy  for  the  silver;  in  France,  at  PouUaouen  and  Huelgoet,  Brittany,  also  Villefort,  Lozère; 
in  Spain,  in  the  Linares  district;  in  Catalouiu;  in  Sardinia;  in  Kerchinsk,  Ëast  Siberia;  in 
Algeria:  near  Cape  of  Good  Hope;  in  Australia;  Chili;  Bolivia,  etc. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  lowa,  and 
Wisconsin.  The  ore  occurs  not  in  veins  but  filling  javities  or  chambers  in  stratified  limestone, 
of  différent  periods  of  the  Lower  Silurian,  especially  the  Trenton,  also  in  part  Subcarboniferous, 
It  is  associated  with  sphalerite,  smithsonite  ("dry-bone"  of  themîners),  calcite,  pyrite,  and  often 
an  ore  of  copper  and  cobalt.  The  lead  of  Missouri  was  firat  noticed  in  1700  and  1701,  and  redis- 
covered  in  1720  by  Francis  Renault  and  M.  la  Motte;  the  mines  are  situated  in  the  counties  of 
Washington,  Jefferson,  and  Madison  and  others.  Good  crystals  are  obtained  at  Joplin,  Jasper  Co. 
The  upper  Mississippi  lead  région  embraces  62  townships  in  Wisconsin,  8  in  lowaand  10  in  Illinois 
(Owen).  The  productive  lead  district  is  bounded  on  the  west,  north,  and  east  by  the  Mississippi, 
Wisconsin,  and  iiock  ri  vers.  From  a  single  spot,  not  exceeding  ûfty  yards  square,  1,500  tons 
of  ore  hâve  been  raiscd. 

In  RlinoU,  at  Cave-in-Rock,  associated  with  fluorite.  In  New  York,  at  Rossie,  St.  Lawrence 
Co.,  in  veins  frora  oue  to  three  or  four  feet  in  width,  the  crystals  often  very  large,  with  calcilc, 
and  cbalcopyrite,  and  some  sphalerite  and  celestite;  near  Wurlzboro,  Sullivan  Co.,  in  a  larçe 
vein  in  millstone  grit,  with  sphalerite,  pyrite,  and  chaloopyrite;  ut  Ancram,  ColumbiaCo.;  m 
Ulster  Co.  In  Maine,  veins  of  considérable  extent  exist  at  Lubec,  where  tlie  ore  is  associated 
with  cbalcopyrite  and  sphalerite;  also  less  extensively  at  Blue  Hill  Bay,  Binghara,  and  Parsons- 
ville.  In  New  Hampêhire,  at  Eaton,  with  sphalerite  and  cbalcopyrite;  and  also  at  Haverhill, 
Bath.  and  Tamworth.  In  Ver?nont,  at  Thetford.  In  Conneclieui,  at  Middletown.  in  a  vein  in 
argillyte,  massive  aud  crystalline.  In  MaMochuaetis,  at  Southampton,  Leverett,  Newburyport, 
and  Sterling.  In  Pennêylvania,  at  Phenlxville  and  elsewhere.  In  Virginia,  at  Austin's  mines 
in  Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places.  In  Tenneêèee,  at  Brown's 
Creck,  Hiid  at  Haysboro,  near  Nashville,  with  sphalerite  and  barite.  In  Michigan,  in  the  re;don 
of  Chocolaté  river  and  elsewhere,  and  Lake  Superior  copper  district;  on  the  N.  shore  ot  L. 
Superior.  in  Neebing  on  Thunder  Bay.  and  around  Black  Bav. 

In  California.  at  many  of  the  gold  mines.  In  Nevada,  abundant  in  the  Eurêka  district,  and 
at  Steamboat  Sprin^,  Washoe  Co.  In  Arizona,  in  the  Castle  Dôme,  Eurêka,  and  other  distiicts. 
In  Colorado,  at  Lcadville  there  are  productive  mines  of  argentiferous  galena,  also  at  Georgetown 
and  in  the  San  Juan  district  and  elsewhere.  Mined  for  silver  in  the  Cœur  d*A1ene  région  in 
Idaho;  also  at  varions  points  in  Montana. 

The  name  galena  is  from  the  Latin  galena  {yaXrfvrf),  a  name  given  to  lead  ore  or  tbe  dror 
from  melted  lead.    In  Spanish  South  America,  galena  is  called  ca/me  de  vaca,  when  showir 
broad  crystalline  surfaces;  when  presenting  small  surfaces,  eoroehe;  when  granular,  aeerilia;' 
of  a  fibrous  ^iryicinra,  frangtlla.    Galena.  coai*se-grained  and  in  lumps  large  enough  to  be  \i86 
to  glaze  potters' ware,  is  sometimes  ca\\ed  polters*  ore/  also  called  Glasurerz  Germ.,  alquifoux 
Fr.,  archifoglio  liai. 

Alt. — Minium,  anglesite,  cerussite,  pyromorphite,  wulfenite,  tetrahedrite,  chalaxîîte, 
rhodochrosite.  quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  us 
pseiidomorphs  after  galena.  partly  from  altération,  and  partly  through  removal  and  substitution. 
A  change  to  the  carbonate  (cerussite),  with  the  setting  f  ree  oi  sulphur  which  is  sometimes  found 
in  crystals,  is  the  niost  common. 

Galena  also  occurs  as  pseudomorph  after  p^omorphite  (Blaubleierz  Oerm,)  at  Bernkastel 
nn  the  Mosel  and  elsewhere.  Breithaupt  called  it  plumbeine,  or  one  species  of  bis  Bexauguliles, 
regarding  this  lead  sulphide  as  crystallized  in  hexagonal  prisms.  and  not  a  pseudomorph. 

Fournetite  of  Ch.  Mène  (C.  R.,  61,  463,  1860ji  supposed  to  be  near  tetrahedrite,  is  pronounced 
by  Fouruet  (C.  R.,  64,  1096,  1862)  a  mixture  of  galena  with  copper  ore. 

Artif. — Galena  is  sometimes  a  f urnace  product.  It  bas  been  made  in  crystals  by  heating 
oxide  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz);  also  by  suspending  lead  sulphate  in  a 
bag  in  water  saturated  with  carbon  dioxide,  and  in  which  putrid  fermentation  is  kept  up  (as  by 
an  oyster  in  the  water),  there  resulting^an  incrustation  of  galena  upon  the  shclls  (Gages,  Brit. 
Assoc,  206.  1863).  Cf.  Doelter,  Zs.  Kr.,  11,  33.  41,  1885.  also  Fouqué-Lévy,  Synth.  Min.,  308, 
1882.  and  Weiuschenk,  Zs.  Kr..  17,  497,  1890.  Occurs  as  a  récent  formation  on  coins  at 
Bourbonne-les- Bains,  Daubrée.  It  bas  been  deposited  as  a  specular  film  by  means  of  a  thiocar 
bamide  (Reynolds). 

Réf.—'  See  Schrauf,  Atlas,  xxxiv-v;  also  Sbk..  Zs.  G.  Ges.,  26,  617.  1874.  «  Klein,  Jb.  Min. , 
311, 1870.  "  D'Achiardi,  Bottino,  BoU.  Com.  G.,  2, 160, 1871.  *  Grolh,  Freiherg,  Min.-Samml. 
48,  1878.  *  Schimper.  Derbyshire,  ib.,  p.  49.  *  Freuzel-Arzruni,  Portugal,  Min.  Mivth.,  3,  OOK, 
1880;  also  other  doiibtful  forms.  '  Traube,  Bottino,  Jb.  Min..  2,  253, 1888.  •  Sbk.,  1.  c.  •  Zeph. 
Habnch,  Salzbiirg.  Zs  Kr.,  1,  155.  1877.  '«  W.  Cross.  Colomdo,  Proc.  Col.  Soc.  2.  171,  1887. 
•'  Stefan,  Bcr.  Ak.  Wien,  61  (1),  200.  1805;  Schrauf  &  E.  S.  D.,  ib.,  69  (1).  li>Ô,  li^U,  and  Am. 
J.  Se,  8.  264.  1874. 
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"  On  percuasion-figuies,  see  Weiss,  Zs.  6.  Gks.,  29,  209.  1877:  on  gliding-planes,  etc.,  Bauer, 
Jb.  Min..  1.  188.  1883.  1,  191.  1886;  on  etchiog  ligures.  Becke,  Min.  Mitth.,  6,  287,  1884.  9, 
16.  1887. 

HuAscoLiTE  l)ana.  Min.,  42,  1868.  Qalena  blendosa  Domeyko,  Min.,  168,  1860.  Sulpbide 
of  lead  and  zinc  D.  Forbes,  Phil.  Mac.,  26,  110,  1868.  The  characters  are  moslly  tliose  of 
galena.    It  has  a  granular  or  saccharoidal  structure,  a  lead-gray  color  lather  paler  than  ordinary 

giiena,  but  little  luster,  and  is  apparentl}*  bomogeneous  and  witbout  any  mixture  of  spbalerite. 
omeyko  oblained  (1.  c.)  S  19'2,  Pb  48*6,  Zn  25*6,  gaugue  81;  wbicb  corresponds  nearly  to 
PbS.  li  ZnS.  It  cornes  from  Ingabuas,  in  tbe  province  of  Uuasco,  wbere  it  forms  large 
aggregated  masses  or  nodules  in  tbe  lower  part  of  tbe  vein. 

A  massive  minerai  baving  a  bluisb-gray  color  is  referred  to  buascolite  by  Baimondi  (Min. 
Pérou,  p.  202.  1878).  He  obtained  after  deductiug  14*50 p.  c.  gangue:  S  27*76,  Fb26-86,  Zd  44  50, 
Fe  0*88  =  100;  from  tbe  Poderosa  mine,  Province  Dos  de  Mayo,  Peni,  wbere  it  is  called 
chumbe  blanco  or  pavonado  blaneo.  Domeyko  describes  a  minerai  from  Morocbocba,  Peru,  cor- 
respooding  in  composition  to  PbS.(Zn,Fe)S,  witb  Zn  =  16*59  p.  c;  anotber  from  Corocoro, 
Bolivia,  alforded  5  p.  c.  ZnS  (6tb  App.  Min.  Cbili.  p.  17,  1878). 

Anotber  similar  minerai  occurs  in  tbe  £ast  Ovoca  district,  county  of  Wicklow,  Ireland.  and 
also  in  Anglesey;  it  bas  been  called  kUmaeooitê,  after  tbe  district  called  Kilmacoo,  and  is  locally 
known  as  blueêiane.  It  is  bard,  witb  tine-grained  saccbaroidal  structure.  G.  ^  4*786.  Color 
steelgray.  According  to  C.  K.  C.  Ticbborne,  wbo  cbaracterizes  it  as  an  ''argenti ferons 
galenitic  blende."  it  consiste  of  ZnS  87*68  p.  c,  PbS  29*07,  Ag.S  0*275.  Se.  Proc.  R.  Dublin 
Boc.,  4,  800.  1885. 

CupROPLUMBiTE  Breith,^  Pogg.,  61,  672,  1844.  Kupferbleiglanz  Qerm.  Galena  cobriza 
Ikmeyko,  168,  1860.  Alisonite  mid,  Am.  J.  Se,  27,  887.  1859.  Plumbocuprite  Adam,  Tabl. 
Min.,  56,  1869. 

Cuproplumbite  is  a  massive  minerai  varring  in  structure,  color,  and  luster  from  tbose  of 

galena  to  nearly  tbose  of  cbalcocite  and  covellite;  tbe  color  a  little  darker,  and  passing  to  iron- 

gray  and  indigo-blue;  tbe  luster  generally  feeble  and  sometimes  almost  wantine.    Tbe  spécimens 

•sontain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Âconcagua).  Cbili. 

^tner's analysis (1  below)Gorresponds  to  Cu9S.2PbS. 

^ifanniiii  (Damed  after  n.  £.  Aiison)  is  also  massive  witb  a  deep  indigo-blue  color  quickly 
miabing;  the  analysis  (2)  corresponds  to  dCuiS.PbS;  from  Mina  Grande,  near  CiK^uimlx), 
^ili.    Ulrich  mentions  a  similar  minerai  from  Victoria,  Australia. 

Analysis  4,  corresponding  to  2Cu9S.PbS.  is  of  a  massive,  dark  bluisb  gray  minerai  from  an 
ibandoned  mine  at  St.  Maurice  In  tbe  Val  Godemas,  Hautes  Alpes;  it  is  associated  witb  cbalco* 
pyrite,  spbalerite.  galena.  and  an  argentiferous  tetrabcdrite. 

Anal.— 1,  Plattner,  Pogg.,  61,  671.  1844.  2,  Field,  1.  c.  <  8.  Id.,  J.  Ch.  Soc.,  14,  160,  1860. 
4.  Lodin,  Bull.  Soc.  Mbi.,  6,  178,  1888. 

8         Pb       Cu      Ag 

1.  OuproplumbiU  G.  =  6*41-6*43    [15*1  ]  64*9     19  5     0*5    =  100 

2.  AUêonite  G.  =  6  10  1700   28*25   58*68     —    =  98 88 
a         ••    *                                          17*69    28*81    68  28     —    =  99*78 

4.  Val  Godemas   G.  =  6*17  17*54   86*87   44*52   0*11  Sb  0*62,  As  tr„  Fe0*79,  SIC.  0*26 

=  99*70 

Wbetber  ail  tbe  above  minerais  represent  definite  bomogeneous  compounds,  or  only  ill- 
defined  altération  products.  is  uncertain,  and  if  so  it  is  not  clear  wbetber  tbey  sbould  be  classed 
witb  isometric  galena  or  witb  ortborbombic  cbalcocite.  It  may  be  noted  tbat  an  artificial  com- 
pound,  crystallizing  in  tbe  isometric  System,  consists  of  Cut8,PbS  and  PctS  according  to  Braud, 
Zfi.  Kr.,  17,  264,  1^9. 

46.  ALTAITB.  Tellurbleî  O.  iftw,  Pogg.,  18,  68.  1880.  Elasmose  J7itt><. .  Min..  1,  1841; 
0.  d'muioy,  Introd.  à  la  Geol.,  1838  (not  of  Beud.  Tr.,  1832),  etc.  Altait  Hàid.,  Handb.,  556, 
1845.    Plomo  telural  Domeyko. 

Isometric.    Usnally  massive  ;  rarely  in  cubes. 

Cleavage:  cubie.  Fracture  subconchoidal.  Sectile.  H.  =  3.  G.  =  8'16, 
0.  Rose.  Luster  metallic.  Color  tin-white,  with  a  yellowish  tinge  tarnishing  to 
bronze-yellow.     Opaque. 

Comp.— Lead  telluride,  PbTe  =  Tellurium  37-7,  lead  62-3  =  100. 

.—1,  2.  Gentb;  1,  Am.  J.  Se.  45,  812,  1868;  2,  Am.  Pbil.  Soc.  Pbilad.,  14.  226.  1874. 

Te  Pb 

1.  Stanislaus  Mine,  Cal.        87*81        60  71    Ag  1*17.  Au  0*26  =  99*45 

2.  Ked  Cloud  Mine.  Col.      88*48       6152    =100 

% — In  tbe  open  tube  fuses,  gives  fumes  of  tellurium  dioxide,  forming  a  wbite  sublimate, 
wbich  B.B.  fuses  inlo  colorless  drops.  On  cbarcoal  in  R.F.  colore  tbe  flame  bluisb,  fuses  to  a 
globale,  ooata  tbe  cgaI  near  tbe  assay  witb  a  lustmus  meiallic  ring  of  lead  telluride,  outside  of 
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which  it  is  brownish  yellow,  and  io  O.F.  still  more  yellow.  Entirely  volatile,  ezcept  a  trace  of 
silver. 

Ob0.— From  the  Savodinski  mine  near  Zyrianovski,  in  the  Altai,  with  hessite.  Also  In 
Coquimbo,  Chili,  at  the  Condorriaco  mine. 

In  California  at  the  Stanislaus  mine,  and  the  Golden  Rule  mine,  Calaveras  Co.;  in  Colorado 
at  the  Red  Cloud  mine,  Bouldercounty,  with  native  tellurium,  sylvanite,  pyrite,  siderite.  quartz. 
North  Carolina.  at  the  King's  Mountain  mine,  Gaston  Co.,  in  saccharoidal  quartz  with  gold, 
galena,  pyrite,  tetrahedrite.  and  rarely  nagy agite. 

Named  after  the  original  locality. 

Hbnryitb  Endlieh,  Eng.  Mng.  J.,  Aug.  29,  1874.  An  Impure  altaite,  containing  admixed 
pyrije  ((Jenth). 

47.  OUIUSTHAUTB.  Selenblei  Zinken,  1828,  Pogg.,  2.  415.  1824,  3,  271;  H.  Bote,  ib.. 
2.  415,  3,  281.     Plomb  sélénié  Fr.    Clausthalie  Beud,,  Tr..  2,  581,  1882.    Clausthalite. 

Eobalt-Bleiglanz  Hauêm.,  Nordd.  Beitr.  B.  H.,  3.  120.  Kobaltbleierz  Hauam.,  Handb., 
188,  1818;  id.  Strom.  éb  Hausm.,  GOtt.  gel.  Anz.,  829.  1825.  Selenkobaltblei  K  Bmô,  Pogg.,  3. 
288.  290.     Tilkerodite  Haid.,  Handb.,  566.  1845. 

Isometi'ic.  Occurs  commonly  in  fine  granular  masses;  some  specimen« 
foliated. 

Cleavage:  cubic.  Fracture  ffranular.  H.  =  2'5-3.  G.  =  7'6-8'8.  Lnstei 
metallic.     Color  lead-gray,  somewnat  bluish.     Streak  darker.     Opaque. 

€omp.,  Tar.— Lead  selenide,  PbSe  =  Sélénium  27*7,  lead  72*3  =  100. 

TUkerodite  Haid.,  is  a  cobaltiferous  variety;  it  gave  Rose  8*14  p.  c.  Co.  Analyses  5th  Ed.. 
p.  48. 

Pyr. — Decrepitates  in  the  closed  tube.  In  the  open  tube  ffives  fumes  of  sélénium  and  a  red 
sublimate.  B.B.  on  charcoal  a  strong  odor  of  sélénium;  partially  fuses.  Coats  the  coal  near  the 
assay  at  ârst  gray.  with  a  reddish  larder  (sélénium),  and  later  yellow  (lead  oxide);  when  pure 
entirely  volatile;  with  soda  gives  a  globule  of  metallic  lead.  The  tilkerodite  yields  a  black 
residue,  and  gives  a  cobalt-blue  bead  with  borax. 

ObB. — Much  resembles  a  granular  galena.  Found  bv  Zinken,  near  Harzgerode,  in  the 
Harz  with  hématite,  at  Clausthal,  Tilkerode,  Zorse,  and  Lehrbach;  at  Reinsberg,  near  Freiberg, 
in  Sazony;  at  the  Rio  Tinto  mines  near  Seville,  Spain;  Cacheuta  mine,  Mendoza,  S.  A. 


48.  NAUMANNITB.  Selensilber  G,  Rose,  Po^g.,  14.  471,  1828.  Selenbleisilber.  Selen- 
ellberglauz.    Séléniure  d'Argent  Fr.    Naumannit  ffaid.,  Handb.,  565,  1845. 

Isometric.     In  cubes.    AIbo  massive^  granalar^  and  in  thin  plates. 

Cleavage  :  cubic,  perfect.  H.  =  2'5.  G.  =  8*0.  Luster  metallic^  splendent 
Oolor  and  streak  iron -black. 

Comp. — A  selenide  of  silver,  or  of  silver  and  lead,  (Ag„Pb)Se.  If  pure,  Ag,Se 
=  Sélénium  26*8,  silver  73-2  =  100. 

AnaL— 1,  Rose,  1.  c.    2,  Rg.,  Mm.  Ch.,  84.  1860. 

1.  Tilkerode       G.  =  80       Se  [29-58]       Ag  65*56       Pb   4-91  =  100 

2.  '•  26-52  11-67  6015=    98-84 

No.  2  corresponds  nearly  to  AgaSe.5PbSe  and  approximates  to  clausthalite.  Domeyko 
(C.  R..  63,  1064,  1866)  obtained  for  an  ore  from  Cacheuta:  Se  800,  Ag  21 '0,  Pb  485.  Cu  1.8, 
Go  0*7,  Fe  2-2  =  99  2.    Adam  calls  this  cacheutaiU,  Tabl.  Min.,  52, 1869. 

Pyr.,  etc. — B.B.  on  charcoal  melts  easily  in  the  outer  flame;  in  the  inner,  with  some  intu- 
mescence.   With  soda  and  borax  yields  a  bead  of  silver. 

Oba. — Occurs  at  Tilkerode  in  the  Harz. 

Named  after  the  crystallographer  and  mineralogist,  C.  F.  Naimiann  (1797-1878). 

According  to  Del  Rio.  another  selenide  of  silver  occurs  at  Tasco  in  Mexico,  dystallized  in 
hexagonal  tables.     Beud.,  Tr.,  2, 585, 1882. 

49.  BBRZBIilANITB.  Selenkupfer  Bert.,  Afh.,  6,  42,  1818.  Cuivre  sélénié  Fr,  Ber- 
zeline  Beud.,  Tr.,  2,  534,  1882.    Berzehanite  Dana,  Min.,  509, 1850. 

In  thin  dendritic  crusts  and  disseminated. 

Soft.  G.  =  6*71.  Luster  metallic.  Color  silver-white,  soon  tarnishing.  Streak 
-«hiiiir.îT 

Comp. — Oopper  selenide,  Cu,Se  =  Sélénium  38*4,  copper  61-6  =  100. 
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JîiiaL— Nordenskiôld,  Ofy.  Ak.  Stockh.,  23,  864, 1866. 

Se  Cu  Ag         Pe  Tl 

1.  89-85       5814       478       054       0  88  =  96-64 

2.  8a74       52-15       8*50       085         ir.  =99*74 

NordenskiOld  remarks  that  the  varying  percentage  of  the  silver  is  possibly  due  to  an  admix- 
tore  of  eucairite,  and  that  the  amount  of  thallium  in  the  analyses  is  probablj  too  low. 

Pyr. — In  the  open  tube  gives  a  red  sublimate  of  sélénium,  with  white  crystals  of  sélénium 
dioxide.    B.B.  on  charcoal  fumes  of  sélénium,  and  with  soda  yields  a  globule  of  copper. 

Oba. — Occun  at  Skrikerum  in  Swedendisseminated  through  calcite  as  a  black  or  blackiah* 
hlue  powder,  also  in  crusts;  also  near  Lehrbach  in  the  Harz. 

Named  after  the  Swedish  chemist,  J.  J.  Berzelius  (177^1848). 

60.  LBHRBAOHTTB.  Selenblei  mit  Selenquecksilber  JET.  Boêe,  Pogg.,  2,  418.  1824,  3, 
297,  1825.  8elec-Queck8ilberblei  Leonh.,  Handb.,  592,  1826.  Lehrbachite  B.  d  M.,  Min.. 
158,1852.    Lerbbchite. 

Massive^  granular. 

Brittle.     G.  =  7-804-7*876.    Color  lead-gray,  steel-gray,  iron-black. 
Comp. — Selenide  of  lead  and  mercury,  PbSe  with  HgSe. 
,—X,  Rose,  1.  c.    2,  8,  Schultz,  Rg.,  Min.  Ch.,  1011,  1860. 

Se  Pb  Hg 

1.  Tîlkerode  2497       5584        1694  =  9775 

2.  '•         G.  =  7089    27-68       61  70         888,  8  080,  Fe,0,  064  =  9915 
8.  *'         G.  =  8  104    24-41        1698        5552,  8  110  =  9796 


r. — In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  mercury  selenide:  with 
«oda,  a  sublimate  consistine  of  globules  of  mercury.    In  the  open  tube  eives  reactions  for  sélén- 
ium, and  a  sublimate  of  seienate  of  mercury  oondensing  in  drops.    On  charcoal  like  clausthalite. 
OIm.— From  Tilkeiode  and  Lehrbach,  in  the  Harz. 

61.  BUOAIRXTB.  Eukairit  Ben,,  Afh.  6,  42,  1818.  Cuivre  sélénié  argental  K  Selen- 
kapferailber  Qerm. 

Isometric.  Massive  and  granular;  also  in  black  metallic  films,  staining  the 
calcite  in  which  it  is  contained. 

H.  =  2-5.  G.  =  7*50.  Lnstôr  metallic.  Color  between  silver-white  and  lead- 
gray.     Streak  shining. 

Comp. — A  selenide  of  copper  and  silver,  Cu,Se.Ag,Se  =  Sélénium  31'6,  copper 
25-3,  silver  43-1  =  100. 

Analyses  by  Berzelius  and  NordenskiOld  agrée  rather  closely,  5th  Ed.  pp.  89,  797. 

Pyr.,  etc. — B.B.  ^ves  copions  fumes  of  sélénium,  and  on  charcoal  fuses  readily  to  a  gray 
metallic  elobule,  leavmg  a  bead  of  silver  selenide.  With  borax  a  copper  reaction.  Dissolves  in 
boiling  mtric  acid. 

Obs. — Occurs  in  small  quantities  in  the  Skrikerum  copper  mioe  in  Smâland,  Sweden.  in  a 
kind  of  serpentine  rock,  embedded  in  calcite.  In  Chili  at  Aguas  Blancas.  near  Copiapo,  aud  at 
the  mines  of  Flamenco,  a  few  leagues  north  of  Trespuntas,  in  the  désert  of  AtAcama.  Also  on 
the  east  side  of  the  Andes  of  Chili,  in  the  province  of  San  Juan,  where  it  occurs  in  a  narrow 
vein  (10-12  mm.  broad).  and  basa  lead-gray  color,  tamishes  easily,  and  is  partly  granular.  and 
partly  very  imoerfectly  lamellar;  at  the  Cacheuta  mine,  in  tbe  province  of  Mendoza,  Argentine 
Kepub.,  with  other  selenides.     Domeyko  bas  examined  the  selenides  from  Cacheuta  in  the 

grovince  of  Mendoza  (C.  R.,  63,  1064,  1866),  and  considers  tbem  to  coDsist  of  mixtures  or  corn- 
inations  of  three  selenides:  (A)  A  compound  analogous  to  eucairite;  (B)  a  selenide  of  cobalt  and 
iron;  and  (C)  a  selenide  of  lead.    See  5th  Ed.  p.  796,  cf.  Nauroannite. 

Named  by  Berzelius  from  evKaipt^ç,  opportunely,  because  found  by  him  soon  after  the 
discovery  of  Ûie  métal  sélénium. 

62.  ZOROITB.  Selenblei  mit  Selenkupfer  H.  Bm,  Pogg.,  2,  415  1834.  Selenkupferblet 
Selenbleikupfer,  Rim,  ib..  3,  298,  294.  296.  Zorgite  B,  dt  M  158,  1852.  Raphanosmit  Kbl., 
Taf.,  B,  ia58.     Glasbachite  Adam,  Tabl.  Min.,  52. 1869. 

Massive,  granular,  like  clausthalite. 

Brittle.  H.  =  2*5.  G.  =  7-7'5.  Luster  metallic.  Color  dark  or  light  lead- 
gray,  sometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or.  blue  ta?nish. 
otreak  darker. 
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Gomp. — Â  selenide  of  lead  and  copper  in  varying  amonnts;   perhaps  only  a 
mixture  of  clausthalite  with  other  ingrédients. 

AnaL— 1,  2,  H.  Rose.  Pogg.,  3,  290,  1825.  8,  4,  Eersten,  ib.,  46,  265,  1889.  5,  Billandot.u 
J.  Ch.  Soc.,  42,  1269.  1882. 

Se       Pb       Cu       Ag 

1.  Tilkerode        34  26    47-43    1545    129  Fe,0,.PbO  208  =  10051 

2.  *'  29  96    59-67      7  86      —  .Fe  077  (Pb),  insol.  100  =  99*26 

8.  Glasbach         80  00    58*74      802    005  Fe^O.  200  S  tr,  quartz  4*50  =  98*81 

4.  '*  31»*35    63-82      400    007  Fe,S  tr.,  quartz  2*06  =  99*80 

5.  Argentine  R.  30  80    41*0      150       —   Hg  1*66,  Fe  60,  sand  4-6  =  9906 

No.  1  is  Rose's  Selenbleikupfer,  No.  2  liis  Selenkujtferblet. 

Pyr. — Like  clausthalite,  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usuaUy,. 
when  cupelled,  a  trace  of  silver. 

Obs.— Occurs  under  similar  circumstances  with  clausthalite  at  Tilkerode  and  Zorge  in  the- 
Harz:  at  Glasbach  near  Gabel  in  Thuringia,  in  argillaceous  schist  Avith  galena.  chalcopyrite» 
malachite,  in  a  gangue  of  calcite.  siderite,  fluorite,  and  quartz.  With  azurite,  malachite,  chry- 
socolla  at  Cacheuta.  Mendoza,  Argentine  Republic. 

Other  analyses  of  the  South  American  selenîdes  by  Pîsanî  (C.  R.,  88,  891,  1879),  and  by 
Heusler,  Elinger  and  Wittkopf  (Ber.  Ch.  Ges  ,  18,  2556.  1885),  show  a  varying  composition  du» 
to  admizture.     Analyses:  1-4,  Pisani.    5-8,  H.  &  E.    9.  10,  Wittkopf.  > 

Se         Pb         Cu         Ag 


1. 

G.  =  5*5 

48*4 

80-6 

20-6 

— 

ganffue  1*2  =  100  8 
Co  0-8,  Fe  0.8,  gangu 

2. 

G.  =  6*88 

37*3 

40*0 

16*7 

1*2 

8. 

G.  =  7*55 

29-7 

62  1 

6-7 

Co  0-2.  Fe  0*3  =  990 

4. 

G.  =  6-26 

42*5 

13*9 

42*8 

■— 

Co  0*8,  Fe  0-4  =  999 

5. 

Lighi  col. 

82-77 

85-70 

12-48 

19-20 

Co  tr.  =  100-10 

6. 

it 

29*54 

17-10 

25-40 

27  49 

Co  0-39  =  99-92 

7. 

Dark  col. 

46-25 

[1-64]* 

36-30 

15*81 

=  100 

8. 

•  ( 

36-00 

15*93 

9. 

i« 

41-58 

[3-79] 
13  45; 

35-41 

19-22 

=  100 

10. 

•< 

41*62 

35-77 

19*16 

=  100 

•Inc] 

.  Co 

Pisani  calls  the  locality  the  Peruvian  Andes,  but  (as  noted  by  H.  &  E.)  the  spécimens 
probably  came  from  Cacheuta,  Mendoza.  Argentine  Republic,  like  those  examined  by  Domevko, 
5th  Ed.  p.  798  (cf.  'also  Naumannite).  They  consist  in  part  of  a  light-colored  nearly  siiyer- 
white  minerai  and  another  dark  and  lead-colored.     Cac/ieuùiite,  Adam,  belongs  hère. 

63.  OROOKBSmS.    A,  E.  Ifordenskiôld,  Ofv.  Ak.  Stockh.,  23,  865,  1866. 

Massive,  compact;  no  trace  of  crystîillization. 

Brittle.     H.  =  2-5--3.     G.  =  6'90.     Luster  metallic.     Color  lead-gray. 
Comp. — A  selenide  of  copper  and   thallium  with  a  small  amonnt  of  silyer^ 
(Cu,Tl,Ag),Se. 

AnaL— Nordenskiôld: 

Se  Cu  Ag  Fe  Tl 

1.  [38-27]  46-11  1-44  063  18  55  =  100 

2,  80  86  46-55  504  036  16-27=    99-08 
8.            8210            44-21           5-09           128  1689=    9967 

P3rr.,  etc. — B.B.  fuses  very  easily  to  a  greenish  black  shining  enamel,  coloring  the  flame 
Btrongly  green.    Insoluble  in  hydrochloric  acid;  completely  soluble  in  nitric  acid. 

Obs. — Ftom  the  mine  of  Skrikerum  in  Swoden.  Formerly  regarded  a»  copper  selenide  or 
berzelianile.    Named  after  Wm.  Crookes,  the  discoverer  of  the  métal  thallium. 

The  Galena  Group  also  includes  the  silver  sulpho-selenide,  AguUarite,  AgiS.AgsSe,  from 
Guanajuato,  Mexico.    See  p.  1025. 
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Cbalcocite  Oroup. 

ES. 

Orthorhombic. 

& 

l:i 

H. 

ClulMOlU 

Cii,S 

0-5822 

1  :  0-9701 

5t. 

Stromeyorit» 

Ag,S.Cn,S 

0-5822 

1  : 0-9668 

M. 

Sténib«rgîte 

Ag,S.Fe.S. 

0-5832 

1  :  0-8391 

Frieaeite 

0-5970 

1  :  0-7353 

Argyropyrite, 
Aeuthite 

Argentopyrite. 

67. 

Ag.8 

0-6886  :  1  :  0-9944 

The  snppoeed  orthorhombîc  Ag,S,  acanthite,  may  be  otily  a  distorted  argentite. 


opptir  Glu 


Copper,  Sulpliiirel  of  Copper.  Cuivre  sulfuré  PV.  Kupferglftnz  Oerm.  Copp 
coBioe  Beud..  Tr..  2.  40».  1883.  Cyprit  Olock..  Byu..  1S47.  RedrulUUe  A 
KupruJD  Breiih..  B.  H.  Ztg.,  22,  85,  1608.     Cobre  enlfureo  Bpan.     Calcoslna,  Knme 

JiigtaM  Breitk.,  Pogg..  61,  6Tli,  1844.     Carmeuite  £  .ffaAn.  B.  U.  Ztg.,  24,86,  186fi. 
Ortborhombic.     Axes  à:l-.è  =  0  5822  :  1  :  0-9701  Miller'. 


Cbal- 
1849. 


100  A  110  =  30'  12i',  OOl  A  101  =  59°  1|',  001  A  011  : 
m  (110,  /)  /  (013,  i-I)  *  (058,  |-i> 

»  (380,  *-J)  «  (023.  1-i)  d  (031,  2-f) 

M130,  t-3)  j(011.  1-i)  e(118,  « 


a  (100 

ii) 

b  (010, 

i-l) 

c(001. 

0) 

m'"  = 

•BO' 

w 

ï'     — 

M" 

44' 

= 

BU- 

86' 

Bl- 

4B' 

»■       = 

és 

47 

■'  =     88°  Iff 

(  =  116°  sa' 
r  =  «las'  28' 

=     32°  44' 


=  48°  57- 


p{Ul.  1) 

1(441.  4) 


M.'"   =    40"  Sï 


Bristol.  JoBchimsthal.  Vrb«.  Bristol.  J.  D.  D. 

TviDB:  (1)  tw.  pi.  fn,  prodncing  psendo-hexf^onal  stell&te  forme,  Ëometimea 
drillings;  (2)  (032)  cmciform  twins,  crossing  at  nngfesof  111° 
and  69°;  (3)  v  (112).  Simple  cryetale  often  hexagonal  in 
aspect.  Fscee  c  stnated  |  edge  b/c\  also  c,  d  in  oacillutory 
combination.  AJso  massive,  structure  granular  to  compact 
and  impalpable. 

CleaTage:  m  indistinct.  Fractnre  concboidal.  Rather 
brittle.  H.  =  2-5-3.  G.  =  5-5-5-8;  5-702  Thomson;  5-6-18 
TJml,  Ërem.  Lnster  metallic.  Color  and  streak  blackiah  lead- 
gny,  often  tamished  blue  or  green,  dall.     Opaque. 

Cmp. — Cnprons  enlphide,  Cii,S  =  Snlphnr  20-2,  copper 


79- 


=  100. 
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Pyr.,  eto. — ^Tields  uothing  volatile  in  theclosed  tube.    In  the  open  tube  givesoff  sulphuroua 
fumes.    B.B.  on  cbarcoal  melts  to  a  globule,  which  boils  with  spirting;  tlie  fine  powder  roasted 
at  a  low  température  ou  cbarcoal,  tuen  beated  in  R.F.,  yields  a  globule  of  metallic  copper 
8oluble  in  uitric  acid. 

Obs. — Cornwall  aflords  splendid  crystals  where  it  occurs  in  veins  and  beds  wlth  otber  ores 
of  copper,  and  especially  in  the  districts  of  Saint  Just,  Camborne,  and  Redruth  ixeàruihiU).  It 
occurs  also  at  Fassnetburn  in  Haddingtonshire,  in  Âyrshire,  and  in  Fair  Island,  Scotland.  In 
crystals  (f.  2)  at  Joachimsthal,  Bohemia.  In  Tellemarken,  Norway.  The  compact  and  massive 
varieties  occur  iu  Siberia,  Uesse,  Saxouy,  tbe  Banat,  etc.;  Mt.  Catiui  mines  in  Tuscany:  Mexico, 
Peru.  Bolivia.  Chili.     Near  Angina, Tuscany ,  a  cristal  bas  been  obtained,  weigMng  balf  a  pound. 

In  the  United  States,  compact  varieties  occur  in  tbe  red  sandstone  at  Simsbury  and  Cheshire, 
Conn.;  also  at  Schuyler's  mines.  N.  J.  Bristol.  Conn.,  bas  affoi*ded  large  and  brilliant  crystals. 
In  Virginia,  in  tbe  United  States  copper  mine  district.  Blue  Kidge.  Orange  Co.  Between  New- 
market  and  Taneytown,  Maryland,  east  of  tbe  Monocacey,  with  chalcopjfrite.  In  Arizona,  near 
La  Paz;  iu  N.  W.  Sonora.  ïu  Nevada,  in  Washoe,  Humboldt.  Churchill  and  Nye  counties.  In 
Montana,  massive  at  Butte  City.  In  Canada,  with  chalcopyrite  and  bomite  at  the  Acton  mines 
and  elsewhere  in  tbe  province  of  Québec;  at  the  Canada  West  mines,  L.  Huron  and  Prince's 
location.  L.  Superior.    In  Nova  Scotia,  in  nodules  in  sandstone. 

The  Argent  en  épis  or  Cuivre  spieffarme  of  UaQy,  which  is  merely  vegetablc  matter  impreg- 
nated  with  this  ore,  occurs  at  Frankenberg  11  Hessia,  and  also  Mahoopeny,  Penn. 

Under  the  name  Cupreine  (coperite  Domeyko),  Breithaupt  séparât ed  tbe  larger  part  of  the 
spécimens,  referred  to  chalcocite,  on  the  ground  alleged  that  they  were  hexagonal  instead  of 
orthorhombic,  and  had  a  lower  spécifie  gravity.  but  bis  conclusions  were  doubtless  erroneous. 

Alt. — Occurs  altered  to  chalcopyrite,  bomite,  covellite,  and  melaconite. 

Spécimens  are  often  penetrated  with  the  covellite,  or  indigo- copper,  resultinç  from  the 
«Itération.  Digenite  of  Breithaupt  (1.  c.)  is  probably  a  minerai  of  this  kmd.  CarmeMte  of  Hahn 
from  Carmen  island,  iu  the  Gulf  of  California,  approacbes  digenite.  It  is  an  impure  chalcocite, 
containing  visibly  much  covelite.  LindstrOm  bas  analyzed  a  minerai  of  apparently  the  same 
nature  from  Sunnerskog,  G.  Fôr.  Fôrh..  7,  678.  1885 

Harribitb  of  Shepard  from  Cantdn  mine,  Georgia,  and  the  Polk  Co.  copper  mines  in 
East  Tennessee,  is  chalcocite  with  the  cleavage  of  galena,  and,  as  Genth  bas  proved.  is  pseudo- 
morpbous  after  galena.  Uualtcred  galena  hf»  been  observed  within  crystals  of  barrisite  both  at 
the  Geoma  and  Tennessee  localities.  Its  color  is  dark  lead-gray  and  bluish  black.  Named 
for  W.  r,  Harris.     See  f urther  ou  the  above  in  5th  Ed.  p.  58. 

Artif.— Chalcocite  bas  been  formed  by  Durocher  by  the  action  of  sulphuretted  hydrogen  gaa 
on  vapors  of  copper  chloride.  Cf.  Doelter,  Zs.  Kr.,  11,  84, 1885,  also  Pouqué-Lévy,  Synth.  Min., 
294.  1882.  Formed  as  a  récent  product  on  Roman  coins  at  Bour bonne- les-Bains  (Daubrée)  and 
elsewhere. 

The  artificial  Cu«S  belongs  in  part  to  the  isometric  System,  Mitsch. 

Réf.— 1  Miu..  159,  1852.    >  J.  D.  D.,  Min.,  46,  1854.  52.  1868;  for  the  twin  (2)  the  angles 

fiven  correspond  to  (032),  not  (048).     On  Joachimsthal  crystals  (f.  2)  cf.  Vrba,  Zs.  Kr.,  16,  208, 
888;  on  those  from  the  Tugrinsk  copper  mines  iu  the  Ural,  Erem.,Vh.  Miu.  Ges.,  26,  815, 1889. 

66.  STROMETERITB.  Silberkupferglanz  Hauem.  &  Stratn.,  Gel.  Aiiz.  GOtt.,  2.  1219, 
1816;  Schw.  J..  19,  825,  1817.  Argent  et  cuivre  sulfuré  Baumon,  Cat.,  212,  1817.  Sulphuret 
of  Silver  and  Copper.  Argentiferous  Sulphuret  of  Copper.  Kupfersilberglanz  Qerm,  Cuivre 
sulfuré  aigentifère  Fr.    Stromeyerine  Betid.,  Tr.,  2, 410, 1832.     Stromeyerite  Bhep.,  2, 211,  1885. 

Orthorhombic.     Axes  à:l:t  =  0-5822  :  1  :  0-9668  Rose*. 

100  A  110  =  30°  12^',  001  A  101  =  58°  56|',  001  A  011  =  44°  2'. 

Forma' .  b  (010,  t-ï),  c  (001,  0);  m  (110.  /);  u  (012,  i-l),  e  (021,  24);  w  (114,  i),  p  (111,  1). 

Angles,  mm"  =  ♦ÔO'  25'.  eu  =  25**  48',  bu  =  •64»  12',  ce  =  62"  89'.  ew  =  25*  89i', 
ep  =  62'  yu',  tow'  =  48"  57',  toto'"  =  25'  10'. 

Twius':  tw.  pi.  ni.  Form  prismatic,  m,  b,  with  w,  w,  resembling  an  hexagonal 
prism  with  low  terminal  pyramid.     Also  massive,  comi>act. 

Fracture  subconcboiâal.  H.  =  2*5-3.  G.  =  6*15-6-3.  Luster  metallic. 
Color  and  streak  dark  steel-gray.     Opaque. 

Oomp. — Sulphide  of  silver  and  copper,  (Ag,Cu),S,  or  Ag  S.Cu,S  =  Sulphur 
15-8,  silver  53*1,  copper  31-1  =  100.  The  ratio  of  Ag  :  Cu  often  varies  slightly 
from  1  :  1  ;  most  analyses  show  a  little  iron. 

AnaL— 1,  Stromeyer,  Schw.  J.,  19,  825.  1817.  2.  Sander,  Pogg..  40»  818, 1887.  8,  Bieweit» 
ma.  Mitth.,  251,  1878.    4,  O.  A.  Eoenig,  Proc.  Ac.  Philad.,  281,  1886. 

S        Ag        Cu 

1.  Siberia  masê.    G.  =  626      1578    52-27    8048    Fe  088  =  98-86 

2.  Rudelstadt     erj/st.  1592    52*71     30*95    Fe  0*24  =  99*82 

8.  Argentine  Republic  G.  =  6*17      U'*SS    52*60    81*61     insol.  1*07  =  99*66 
4.  ZacHtecus  G.  =6*280    158]     5018    88*69    insol.  0*26  =  99*94 
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r.,  «te — Fuses,  but  ^ves  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphurous 
fumes.  B.B.  on  charcoal  m  O.F.  fuses  to  a  semi-malleable  globule,  which,  treated  with  the 
âuxes,  reacta  strongly  for  copper,  and  cupelled  -w'Wh  lead  gives  a  silver  globule.  Soluble  in 
nitric  acid. 

0\Mé — Found  associated  with  chalcopyrite  atthe  Zmeinogorsk  mine,  near  Eolyvan  in  Siberia: 
at  Rudelstadt,  Silesia;  also  in  Chili;  at  Combavaïla  in  Peru;  on  the  Hovada,  province  of  Cata- 
marca,  Argentine  Republic,  with  chalcopyrite  and  çalena;  Zacatecas,  ifexico;  at  the  Heintzel- 
man  mine  m  Arizona.  Reported  from  the  Black  Pnnce  mine,  Summit  Co.,  Colorado,  and  the 
Yankee  Girl  mine,  Ouray  Co.;  cf.  also  p.  5i5. 

Named  after  Fr.  Stromeyer  (1776-1S86),  Professor  of  Chemistry  at  GOttlngen,  who  flrsl 
analyzed  and  estjtblished  the  species. 

^1  Vogg.,  28,  427,  1888.    *  Min.,  p.  158,  1852;  Rose  says  twins  as  with  chalcocite. 


66.  8TBRNBBROITE.  Haidinger,  Trans.  Roy.  Soc.,  Ed.,  11,  1.  1827.  and  Ed.  J.  8c..  7, 
942,  1827.  Silberkies  Breith.,  Schw.  J..  68,  289,  1838.  Argyropyrrhotin  BlomOrand,  Ofy.  Ak. 
Btockh.,  27,  26,  1870.     Frieseite  Vrha,  Zs.  Kr.,  2.  153,  1878. 

Orthorhombic.     Axes  à\l:è^  0-6832  :  1  :  0-8391  Haidinger'. 

100  A  110  =  ^30^  15',  001  A  101  =  ♦ôô^  12',  001  A  011  =  40**  0'. 

Fomisi:    ô(010),    c(001,  0);   m(110, /) tw.  pi.;  w(801,  S-i);  «(021,2-1).   « (OlOl.  10-0: 
tan.  1),  •(221.2).  d (121.  2-2). 


««"'=    60' 80' 


s  158"  66' 
tif  =  118°  26* 
uu'      =  166**  24' 

TwînB:  tw.  pi.  m.  Crya- 
tals  tabnlar  |  c.  Faces  e 
stristed  |  edge  c/w;  pyra- 
mids  striât^  1"  intersec- 
tion with  c.  Gommonly 
in  implanted  crystals, 
forming  rose-like  or  fan- 
like  aggregations. 

Cleaya^:  c,  hifhlj 'ùg> 
fect  Thin  lamin»  flex- 
ible, like  tin-foil.  Leayes 
a  trace  on  paper  like 
graphite*      H.    =    1-1-5. 


«  =  50*  r 

c©  =  73*'  17' 
«I  =  66**  40' 


$8'  =  95^84' 
w'  =  111'^  89' 
AT  =    72"  46' 


M"'  =  51"  11' 
w'"  =  57"  42' 
dtC"  =  87"  82' 


1. 


Stembergite,  Haid. 
3. 


Frieseite,  Yrba. 


Stembergite,  Haid. 


€r.  =  4*215  Haid.,  4-101  Breith.  Lnster  metallic,  of  c  most  brilliant.  Color 
pinchbeck-brown,  occasionally  a  violet-blne  tarnish  on  some  jbces.  Streak  black. 
Opaqne. 

For  FRŒSBiTB,  axcs  à:b:h  =  0*6970 : 1 : 0*7852  spproz.  Yrba*. 

100  A  110  =  80"  50i'.  001  A  101  =  50"  55i',  001  A  011  =  86"  19^'.  Observed  forms:  ft,  c,  «; 
also  r  (102,  i-î).  y  (101,  1-î),  q  (082,  f  l)?,  t  (181,  8-8). 

Angles:  bb  =  HV  40è',  rr'  =  68"  16',  yy'  =  101"  51',  tmo'  =  149"  48'.  ew  =  «74"  51f, 
gq'  =  95"  86. 'c<  =  68"  24'.  W  =  58"  54i',  tt"^  =  108"  88'. 

Twins:  tw.pl.  m.  Crjstals  thick  tabular  |  e;  faces  e  striated  |  edee  e/r,  a  feather-like  stria- 
tien  on  twins.  Cleavage:  e,  perfect.  Laminœ  flexible.  H.  =  2*5.  G.  =  4-212-4*220.  In  very 
th!n  plates  dark  greenish  gray,  translueent. 

Corap.,  Tar. — Sulphides  of  silver  and  iron. 

1.  Stembergite.     AgFe.S,  or  Ag,S.Fe,S,  =  Sulphur  30-4,  silver  34-2,  iron  35-4 
=  100. 

2.  Frieseite.     Physical  characters  as  above;  analyses  4,5  below,  corresponding 
to  Ag,Fe,S,  =  Snlphur  34-1,  silver  28-7,  iron  37-2  =  100. 

AnaL— 1.  Zippe.  Pogg.,  27,  690,  1888.  2.  Rg.,  Min.  Ch.,  66.  1875.  8,  Janovsky.  2a.  Et., 
3. 187.  1878.    4.  5,  Preis.  ibid. 

S  Ag  Fe 

1.  Joachimsthal,  Stembergite       800         88*2         86*0    =    99*2 

2.  ••  "  29 10        85*27        85*97  =  100-84 
8.             "                     '*                88-87        80-69        85*44  =  100 

4.  «  Friêêeite  88  0         29*1  87*4    =    99*6 

6.  •'  •     "  339         27*6         87*8    =    98*8 


68  8ULPHIDE8,  SSLENIDB8,   TBLLURIDES,   ETC. 


L.,  etc. — In  the  open  tube  sulphurous  fumes.  6.B.  on  charcoal  gives  off  sulphar  and 
fuses  to  a  magnetic  globule,  the  surface  of  which  shows  sepurated  metallic  silver.  The  wasbed 
minerai,  treated  with  the  tluxes,  ^ives  reactions  for  iron;  on  charcoal  yields  a  globule  of  metallic 
silver.     Soluble  in  aqua-regia  with  séparation  of  sulphur  and  silver  chloride. 

Oh».— Stemberffite  occurs  with  ores  of  silver,  particularly  pyrargyrite  and  stephanite.  at 
Joachimsthal  in  Bohemia,  and  Johaungeorgenstadt  in  Saxony,  also  at  Schneeberg  (Breith.). 
Kamed  after  Count  Caspar  Stemberg  of  rrague. 

The  Flexible  silwr  are  (Arpent  êuffuré  fl^cible  Bourn.,  biegMmer  SUberglant  Qerm.)  from  the 
HimmelsfQrst  mine,  near  Freiberg,  is  referred  bere. 

Frieseiie  occurs  with  dolomite,  proustite,  and  pseudomorphs  of  "  Silberkies"  (see  below» 
Tsch.)  on  massive  marcasite  at  Joachimsthal;  the  ci*y8tals  of  frieseite  and  "Silberkies"  some^ 
times  in  parallel  position. 

Réf.—»  Min.,  p.  180,  1852;  see  earlier  Haid..  1.  c.  or  Pogg.,  11,  483,  1827.  •  L.  c.  and  Zs. 
Er.,  5,  426,  1881;  for  q  the  symbol  (04J)  and  angle  given  do  uot  agrée,  viz.,  eq  =  47°  28'  meas. 

Aroentoptrite.    Silberkies  8.  v.  Waltersfiattsen,  Nacbr.  Ges.  GOtt.,  9,  68,  1866. 

Described  as  monoclinic;  iu  six-sided  twin  crystals.  No  cleavagc  Fracture  uneven. 
Brittle.  H.  =  3 '5-4.  G.  =  6"47(?).  Luster  metallic.  Colorsteel-gray  to  liu-white;  tamishing. 
A.nalysis  (6)  below.     From  Joachimsthal. 

Tschermak'  later  described  pseudomorphs  in  small  hexagonal  crystals  consisting  of  argentite. 
marcasite,  pyrrhotite  and  pyrargyrite,  which  he  regarded  as  being  the  argentopyrite  of  v.  Wal- 
tershnusen.  Schrauf  ^  however,  sustained  the  lattcr  species  makiug  it  orthorhombic,  but  pseudo^ 
hexagonal  byrepeated  twinning. 

Axes  à  :b:6  =  0*5812  : 1  :  0*2749,  or  near  that  of  sternbergite  if  è  bc  multiplied  by  8.  Forms: 
ô,  c,  wi,  »  (130).  y  (011).  a?  (021).  p  (111),  Jr  (421).  Angles:  mm'"  =  *60°  20',  <^  =  15"22, 
bx  =  ♦6r  12'.  cp  =  28'*  45'  (=  c  A  Hi)  atembergite).     Silver  =  22*3  p.  c. 

Streng'  has  also  described  a  '  '  Silberkies"  from  Andreasberg.  occurring  in  prismatic  crystals, 
pseudo-hexagonal  b^  twinning,  with  the  planes  m,  n,  x  (as  above).  No  cleavage.  Fracture 
uneven.  Rather  brittle.  H.  =  3*5-4.  G.  =  4*18.  Luster  metallic.  brilliant.  Color  bronze- 
yellow,  tarnishing  on  surface.  Weak  magnetic.  Analysis  (7)  below.  Weisbach^  has  described 
a  similar  minerai  from  Marienberg,  like  the  above  in  form.  Brittle.  G.  =  4*0CML'12.  Also 
anotber  from  the  Himmelsfflrst  mine,  Freiberg,  similar  in  form  but  with  cleavage  |  e\  crystala 
often  grouped  in  hemispherical  forms.  Not  brittle.  G.  =  4*206.  Color  on  fresh  fracture 
bronze-yellow.  Analysis  by  Winkler  (8)  below.  To  thèse  varieties  the  name  argtroptbitb 
was  attached. 

AnaL— 6,  Waltershausen,  1.  c.    7.  Streng,  1.  c.    8,  Winkler,  Jb.  Min.,  008,  1877. 

S  Ag  Fe 

6.  Joachimsthal,  Argentopiprite       [84*2]        26*5         89*3    =  100 

7.  Andreasberg.    *  Silberkies"  30*71       32*89        35*89  Cu  019  =  99*68 

8.  Freiberg,  ArgyrapyriU  32*81       29*75        3628  =  98*84 

The  relations  of  the  above  minerais  are  yet  uncertain.  It  seems  probable  that  there  may  be 
two  independent  species:  1,  8tembergite  (including  frieseite)  usually  in  tabular  crystals,  cleava- 
ble,  soft,  flexible;  and  2,  Argentopyrite  usually  in  prismatic,  pseudo-hexagonal  forms,  without 
cleavage,  barder,  brittle.  The  Tact  that  the  two  forms  occur  togethcr  seems  to  point  to 
this.  The  "  argyropyrite"  from  Freiberg  seems  to  be  intermediate  bctwecn  them.  The  vari- 
ation in  composition  is  probably  more  apparent  than  real.  Streng  suggested  the  formula 
AçaS  +  pFonSn-i  for  the  group  (i.e.  acanthite  +  pyrrhotite),  but  no  simple  numerical  relation 
exists  and  pvrrhotite  is  yet  to  be  shown  to  be  other  than  true  hexagonal  in  form. 

Réf.-'  Ber.  Ak.  Wien,  64  (1),  342,  1866.  *  Ib.,  64  (1),  192,  1871.  »  Jb.  Min..  785,  1878. 
*  Ib..  906.  1877. 

67.  ACANTHITH.    Akanthit  Kenng,,  Ber.  Ak.  Wien,  16,  238.  1855,  Pogg.,  96,  462,  1856. 

Orthorhombic.     Axes  à:h:è  =  0-6886  :  1  :  0*9944  Dauber'. 

100  A  110  =  34°  33',  001  A  101  =  55°  17|',  001  A  OU  =  44°  50^'. 

Formi  :  m  (110,  /)  e  (301,  34)  x  (214.  i-2)  fi  (122,  1-2)  '  oo  (141,  44)« 

a(100,  t-i)  a(120,  f-â)  ^,q^^   ^  j.  «(211,2-2)  A  (121.  2-2)  /?  (152.  f-S) 

6(010,  i-l)  ^.^Qi   j,..                    '  ^534,  H)  «(241,4-2)  >r(161,6Ji)« 

^  (001.  0)  ^  ^^  j.,j  ^  (118,  i)  ,  (,,^  j.gj  ,  (m,  3|)  ^  (m.  2.^ 

r  (210.  «  u  (201,  2-i)  ^  jJJ^'  Jj  r  (123,  f-2)         ^  <^^'  »^>  ^  ^^^'  ^^ 

Also  doubtful  0(508,  f-i).  «(208,  f-î),  f(506,  f-î),  *(801.  8-i),  y  (518,  J-5),  cr(141613,  {^-W), 

g  (8-201,  20-f). 

Krenner  shows  the  close  correspondence  between  the  angles  of  acanthite,  as  giyen  hy 
Dauber,  and  those  reouired  by  the  isometric  System,  and  argues  from  this  that  the  crystals  of 
acanthite  are  simply  aistorted  forms  of  argentite.  This  conclusion  seems  plausible  (cf.  gold, 
silver,  also  hessite),  but  cannot  be  regarded  as  proved,  cf.  Za.  Er.,  14,  388,  1888. 
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Twins:    tw.  plane  o.    Habit  prismatic^  crystals  nsually  slender;  sometimes 
monoclinic^  in  development  of  planes. 

Cleavage  indistinct.  Fracture  uneven.  Sectile. 
H.  =  2-2-5.  G.  =  7'2-7-3;  7-196,  Freiberg,  7-246, 
Joachimsthal,  Dbr.  Luster  metallic.  Color  iron-black. 
Opaque. 

Comp. — Silver  sulphide  like  argentite,  Ag,S  =  Sul- 
phur  12-9,  silver  87-1  =  100. 

Pyr. — As  for  arçentite. 

Obs.— At  Joachimsthal.  with  pyrite,  argentite,  and  calcite, 
nsually  on  quartz;  also  atthe  Iliiiin  elsfursi  hiuI  otlicr  mines,  near 
Freiberg  in  Saxony,   along  with  argentite  and  stephanite.     A 


Freiberg,  Dbr. 


spécimen  found  in  1860  shows  brilliant  crystals  22mm.  long.  At  Schneeberg  with  native  silver 
and  argentite. 

Named  f rom  ciKarBa  iharn,  in  allusion  to  the  shape  of  the  crystals. 

Réf.— >  Crystals  from  Himmelsfûrst  mine,  Ber.  Ak.  Wien,  39,  686,  1857.  •  Groth,  Anna- 
berg,  crystals  with  marked  monoclinic  symmetry.  Min.  Samml.,  51,  1878. 

Artil — A  silver  sulphide,  Ag,S,  in  acicular  crystals  resembling  acanthite  bas  been  obtained 
by  Weinschenk,  Zs.  Kr..  17,  497,  1890. 

Dalehinzite  BreUh.,  B.  H.  Ztg.,  21,  98,  1862.  22,  44,  1868.  Silver  sulphide  (Ag,S)  in  an 
ortborhombic  form  regarded  as  distmct  from  acanthite;  crystals  short  prisms  with  010,  001,  110, 
121,  with  mm"'  =  64°.  G.  =  7*049.  It  may  be  a  pseudomorph  after  stephanite,  cf.  Frenzel, 
Min.  Lez.  Sachs.»  76,  1874.  Found  in  1858  at  the  Himmelfahrt  mine  at  Freiberg  with 
argentite. 


3.  Sphalerite  Group.    BS.    Isoinetric,  tetrahedral. 


68.  Sphalerite 

ZnS 

59.  Metacinnabarite 

HgS 

Ouadalcazarite 

(Hg,Zn)8 

80.  Tiemannite 

HgSe 

81.  Onofrite 

Hg(S,Se) 

62.  Coloradoite 

HgTe                M 

83.  Alabandite 

MnS 

84.  Oldhamite 

CaS 

85.  Pentlandite 

2FeS.NiS 

Massive. 


68.  SPHAXiBRITB  or  Blende.  Galena  inanls»  Oerm.  Blende,  Agrie.,  Interpr.,  460^ 
1546.  BUlnde,  Pseudo-galena,  Zincum  S,  As,  et  Fe  mineralisatum,  Wall.,  Min.,  248,  1747. 
Zincum  cum  Fe,  S  mineralisatum  Bergm.,  Sciagr.,  1782.  Sulphuret  of  zinc.  Zinc  sulfuré  Fr. 
Zinc  Blende.  Sphalerit  Oloek.,  Syn.,  17,  1847.  Black- Jack,  Mock-Lead,  Fftlse  Galena  AX^;. 
Mineri.    Blende  or  Zinkblende  Oerm.    Blenda  BcU.,  Span,    Chumbe  8pan.  8.  A. 

Cleiopbane  NuUal.  Cramerite.  Marmatite  (fr.  Marmato)  Boumngault.  Fogg*>  1*7,  899. 
1829.  Przibramite  Huât,  Mhi..  298,  1841.  Marasmolite  8hmK,  Am.  J.  Se,  12,  210,  1851. 
Chnstophit  Breiih.,  B.  H.  Ztg.,  22.  27.     Kahtite  8he^.,  Am.  J.  Se,  41,  209,  1866. 


SULPEIDE8.  SSLBlflDES,   TELLURIDE8.  ETC. 
Isometric;  tetrahedra!.     Observed  forma' : 

»•  (651.  ft-I)* 
f,  (t&l,  -  H)* 

y.  doiî-T.-vHf:' 
f.  i4Sa.  -  3-1)' 

u.Hâl,  -4-J) 
e,  (97S  -  I  0' 

«,  (Il  io  i,-n-H)î» 

Becke'  states  Ihnt  rhe  positive  octnnU  nre  poor  In  planm.  tbe  faces  cven,  or  Blriiited  witb 
Btntigbl  liaesi  fii  ia  usually  positive.  lu  Ihe  negulive  octanti  Ibe  wcondary  planes  iite  more 
common,  faces  ottcu  rounded  or  vlth  vicinal  elevalioDs.  The  etchlog  flKiires  cm  »  (-{-  1)  and 
on  a  are  i<"('p  depresaiona:  on  o,  (—  I)  and  ou  d  tbey  are  acute  elevatlonH,  In  fçeneral  Ibe 
elching-li);  ii'i'ii  developed  bêlons  lo  tbe  positive  octants.  Tbe  slze  and  Itistcr  of  the  faces  doea 
not  serve  lu  disllnguiab  the  positive  and  négative  octaDts.  ObservatioDS  of  Krenner  do  not 
ottlrely  agrée  wiib  tbe  above*. 


«(100.  .■■»■) 
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/*,  (411. 
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-H)* 
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c(Ki,  iy> 

p,  (851.-8) 

m,  (3Î1, 

-8.8) 

9,  (331.  -  8) 

<T,  ,8â3. 

-!-!)• 
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0,  <S53. -D' 
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a  (610.  i%f 
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S,  (561, -ï)* 
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h  (410.  1-4) 
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n,  (3il, 
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«  (810,  (-3) 

m (311.  8-3) 

A,  (15Î53.-Vf 

»,  (7Î4. 
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S  (830.  i-i) 

/ïoaa.  H) 

5,  (5h   -5-5) 

Flg.  1,  Bollino,  Becke.    8.  St.  Agnes.  Id.    8.  Scbemnitz,  Sbk.    6,  Lockiiorl.    6.  Freiberg,  Sbk. 


Twina  :  tw.  pi.  o,  the  comp.  face  nsually  [  r.,  but  also  J.  o.  Twinniiig  often 
repeated,  and  Bometimea  producing  narrow  polysynthutic  lamellte.  Urystiile 
frequently  highly  comptex  and  dÎBtortt'd,  sometimea  reaemblîiig  rhombo  lied  rai 
forma;  the  facea  d,  m  often  roundcd  together  iiito  a  low  conical  fonn.  Commonly 
massive  cleavable,  coarse  to  fine  granulnr  and  comiMct;  aiso  foliated,  sometimee 
âbrous  aud  radiatcd  or  pbmose;  alpo  botryoidnl  and  other  imitative  ahapes. 
Cryptocryatidl ine  to  amorphous,  tlic  latter  somctimes  as  a  powder. 

Cleavago:  dodecnhedral,  highly  perfect.  Fracture  conchoidal.  Brittle. 
H.  =  3'5-4.  G.  =  3'9-41;  4-063  wbite,  N.  J.  Luster  resinoua  to  adamantine, 
Color  commonly  yellow,  brown,  black;  aIso  rt-d,  gi'cen  to  white,  and  whi'n  pure 
nearly  colorless.  Streafc  bi-owniah  to  light  yellow  and  white.  Transparent  to 
transi u cent.     Refructive  indices,  Ramsay": 

n,  =  2-341G5  Li     n,  =  2-36923  Na    »v  =  2-40069  Tl 

Sometimea  ghowg  abnormal  double  refraction.  Pyro-electric,  polar  in  th» 
direction  of  the  trigonul  aiea,  Priedel  ", 


SPHALERITE  QROUPSPHALERITE.  6t 

Coai]i. — Zinc  snlphide,  ZnS  =  Sulphur  33,  zinc  67  =  100.  Often  containing 
iron  and  manganèse,  and  sometimes  cadmium,  mercury  and  rarely  lead  and  tin. 
Also  sometimes  contains  traces  of  indium,  gallium  and  tliallium;  may  be  argentifer* 
oas  and  auriferous. 

Var. — 1.  Ordinary,  Containing  little  or  no  iron;  colore  white  toyellowîsh  brown,  sometimes 
black;  G.  =  4-0-41.  The  pure  while  blende  of  Franklin,  N.  J.,  is  Ihe  cleiophane  (anal.  1). 
A  kind  occurrine  at  Kordmark,  Sweden,  in  snow  white  crystals,  consists  of  pure  ZnS  with 
neither  Fe  nor  Mn.  The  red  or  reddish  brown  transparent  crystallized  kinds  are  sometimes 
called  ruby  blende  or  ruby  une, 

The  massive  cleavable  foi-ms  are  the  most  common,  varying  from  coarse  to  fine  granular; 
also  cr^ptocrystalline.  Sehalenblende  (Germ..  also  Léberblendé)  Is  a  closely  compact  variety,  of  a 
pale  liver-brown  color,  occurriug  in  concentric  layers  with  reniform  surface;  galena  and 
marcasite  are  often  interstratiâed.  The  fi  brous  forms  {faserige  Zinkblende  Qetm.)  are  cliiefiy 
wurtziie  (p  70).  l^rely  occurs  as  a  soft  white  amorphous  deposlt,  resembling  the  zinc 
Bulphide  precipltated  by  hydrogen  sulphide  in  the  laboratory,  cf.  below. 

2.  Ferriferout;  Marmaiite.  Containing  10  p.  c.  or  more  of  iron;  dark- brown  to  black; 
G.  =  3^-4*05.  The  proportion  of  FeS  to  Znb  varies  from  1 :  5  to  1 :  2,  and  the  last  ratio  is  that  of 
the  ehritùfphite  of  Breitluiupt.  a  brilliant  black  sphalerite  (anal.  11)  from  St.  Christophe  mine,  at 
Breitenbruun,  near  Johanngeorgenstadt,  having  G.  =  8*91-8*928.  A  similar  variety  from  St. 
Agnes,  Comwall,  gave^Collins  26  p.  c.  Fe,  Min.  Mag. ,  3,  91,  1879. 

3.  Cadmiferauê;  P^nbramite,  Przibramite.  The  amount  of  cadmium  présent  in  any  sphalerite 
thus  far  analyzed  is  less  than  5  per  cent. 

4.  Mereurial.  A  spécimen  from  Aviles.  Asturia,  yielded  Soltsien,  0185  p.  c.  Hg,  Jb.  Min., 
2,  272  réf..  1887;  other  sphalerites  (Sweden,  Rhine)  hâve  given  0*02  p.  c. 

5.  Btann^erous.  Spécimens  of  the  black  sphalerite  from  Freiberg,  wlth  12-18*4  p.  c.  Fe  and 
Q.  =  8*95-8*99.  yielded  0  06-0*55  p.  c,  Sn.  présent  as  sulphide,  also  some  cassiterite  as  impurity. 
Cf.  Stelznerand  Schertel.  Zs.  Kr.,  14,  898,  1888. 

AnaL— 1,  Henry,  Phil.  Mag.,  1,  28,  1851.  2,  8,  7,  9,  P.  N.  Caldwell,  priv.  contr.  4-6,  8^ 
L.  SipOcz.  Zs.  Kr.,  il,  216,  1885.  10.  Bechi.  Am.  J.  Se.,  14,  61,  1852.  11,  Heinichen.  B.  H. 
Ztg.,  22,  27, 1863. 

G  S        Zn       Cd       Fe       Mn 

1.  Franklin  Fumace,  wh.         4063       82*22    67*46     tr.       —        —    =  99*68 

2.  Pioos  de  £uropa,  yw. 

3.  Joplin,  Mo.,  yw, 

4.  Schemnitz.  ytr. 

5.  Kapnik,  yw^bm. 

6.  Kagyàg,  bm, 

7.  Roxbury  Ct.,  brn, 

8.  Rodna,  blk, 

9.  i-eldoUaiiya.  blk. 

10.  Bottino.  Marmatiie 

11.  Breitenbrunn,  CriUophite      8*92         83*57    44*67    0*28    18  25    2*66  Sn  tr.  =  99*48 

On  the  sulphides  of  lead  and  zinc  which  are  probably  to  be  regarded  as  mixtures  of  galena 
and  sphalerite.  see  huascolite,  kilmacooite,  p.  51.  The  brcus-ore,  Messingerz  Oerm.,  ofearly 
mineralogists  is  a  mixture  of  sphalerite  and  chalcopyrite.  Shepard's  marasmolite  is  a  partially 
decomposed  sphalerite  containing  some  free  sulphur. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
coal,  in  R.F.,  some  varieties  eive  at  first  a  reddish  brown  coatlng  of  cadmium  oxide,  and  later 
a  coating  of  zinc  oxide,  which  is  yellow  while  hot  and  white  after  coolin^.  With  cobalt  solu- 
tion the  zinc  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roastiug, 
nve  with  borax  a  reaction  for  iron.  With  soda  on  charcoal  in  R.F.  a  strong  green  zinc  ûame. 
ÎMfBcultly  fusible. 

Dissolves  in  hydrochloric  acid  with  évolution  of  hydrogen  sulphide.  Some  spécimens 
phosphoresce  when  struck  with  a  steel  or  by  friction. 

Obs. — Occurs  very  commonly  in  both  crystalline  and  sedimentary  rocks,  and  as  a  fréquent 
assodate  of  galena;  also  associated  with  chalcopyrite,  barite,  fluorite,  siderite;  common  in  silver 
mines.  It  often  forms  beds  of  considérable  magnitude  fllliug  cavities  in  liraestone.  Crystals  of 
sphalerite  hâve  been  observed  associated  in  parallel  position  with  tetrahedrite,  also  with  chal- 
copyrite (cf.  Becke,  Min.  Mitth.,  6,  831,  1888). 

Some  of  the  chief  localitles  for  crystallized  sphalerite  are:  Alston  Moor  in  Cumberland, 
black  vanety;  Derbyshire,  St.  Agnes  and  elsewhere  in  Comwall;  Oberlahnstein  in  Nassau, 
Ems,  red;  Andreasberg,  yellow  and  brown;  Neudorf  in  the  Harz,  Freiberg,  Breitenbrunn  and 
other  îocalities  in  Saxony,  black  and  brown;  Pribrara,  green  or  yellow,  and  Schlackenwald  in 
Bohemîa,  black;  Eapmk  in  Hungarj',  gr(?en  or  yellow;  Nagyâg  in  Transylvania,  brown; 
Rodna,  black;  the  Binnenthal  in  Switzerland,  isolatVd  crystals  of  great  beauty,  yellow  to  brown 
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Pb  101  =  100  02 

83*65 

48*11 

tr. 

16-28 

—    Cu  tr.  =  97*99 

«2  8VLPHIDE8,  8ELBIiIDE8.   TELLUBIDES,  ETC. 

In  color,  in  cavities  of  dolomite;  Sala  in  Sweden;  Nordmark,  black.  browu  and  also  snow- 
white.  A  beautiful  transparent  variety  yielding  large  cleavage  masses  is  brought  f rom  Picoe  de 
£uropa,  Province  of  Santander,  Spain,  where  it  occurs  lu  a  browu  limestone.  Fibrous  varieties 
<see  wurtzite)  are  obtained  at  Pfibram,  Geroldseck  in  Budeu,  Raibel;  also  in  Cornwall  The 
original  MarmaiUe  is  from  Marmato  near  Popayan,  Italy.  Large  beds  occur  at  Âmmeberg 
on  Lake  Wetter  in  Sweden.  The  new  élément  gallium  was  lirst  ideutitied  in  the  sphalerite 
of  the  PieiTefitte  mine,  Vallée  d'Argelès,  Pyrénées,  L.  de  Boisbandran,  C.  R.,  81,  498,  1875. 

Abounds  with  the  lead  ore  of  Missouri,  Wiscousiu,  lowa,  and  Illinois.  In  N,  York,  Sulli- 
van Co.,  near  Wurtzboro',  it  constitutes  a  large  part  of  a  lead  vein  in  millstone  grit,  and  is 
occusionally  in  octahedrons:  in  St.  Lawrence  Co.,  occurs  at  Cooper's  falls;  at  Minerai  Point 
with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with  irou  and  copper  pyrites 
traversing  serpentine;  at  the  Aucram  lead  mine  in  Columbia  Co.,  of  yellow  and  brown  colors; 
in  limestone  at  Lockport  and  other  places,  in  honev  and  waxvellow  crystals  often  transparent; 
with  galena  on  Fiat  Creek,  two  miles  sont h-w est  uf  Spraker*s  Basin.  In  Ma«.,  at  Sterling,  of  a 
cherry-red  color,  with  ralena;  also  yellowish  browu  at  the  Southampton  lead  mines;  at  Uat- 
field,  with  galeua.  In  iV'  Harnp.,  at  the  Ëaton  lead  mine;  at  Wairen,  a  large  vein  of  black 
blende.  In  Maine,  at  the  Lubec  lead  mines;  also  at  Bingham,  Dexter,  and  Parsonsfield.  In 
Conn.,  yellowishgreen  at  Brooklield;  at  Berlin,  of  a  yellow  color;  browuish  black,  sometimes 
finely  crystallized  at  lioxbury,  and  yellowish  brown  at  Lane's  mine,  Monroe.  In  N.  Jeney,  a 
uihiU  variety  (cleiophane  of  Nuttall)  at  Franklin  Furuace.  In  I^enn.,  at  the  Wheatley  and 
Perkiomeu  lead  mines,  in  handsome  crystallizations;  near  Friedensville.  Lehigh  Co.,  a  white 
waxy  var.  In  Virginia,  at  Walton's  gold  raine,  Louisa  Co.,  and  more  abundantly  at  Austin's 
lead  mines,  Wythe  Co.,  where  it  occurs  crystallized,  or  in  radiated  crystallizations.  In  Miehigan, 
at  Prince  vein,  Lake  Superior,  abundant.  In  Illinois,  near  Rosiclare,  with  galena  and  calcite; 
at  Marsden's  diggings,  near  Galeua,  in  stalactites,  some  6  in.  or  more  through,  andcovered  with 
cryst.  marcasite.  and  galena.  In  Wisconsin,  at  Minerai  Point,  in  fine  crystals,  and  many  of 
large  size  (3  in.  through,  or  so),  altered  to  smithsonite.  In  Tenîiessee,  at  Haysboro',  near  liash- 
ville.  In  Missouri,  in  beautiful  crystallizations  with  galena,  marcasite  and  calcite  at  Joplin  and 
other  points  in  the  southwestern  part  of  the  state;  the  dcposits  hère  occur  in  limestone  aud  are 
of  great  extent  and  value.  The  original  sphalerite  in  places  has  been  removed  and  redcix)sited 
as  calamine  or  smithsonite,  or  again  as  sphalerite,  usually  in  crystals.  A  variety,  formed  by 
reprecipitation,  occurs  as  a  soft  white  powdery  mass  in  Galena,  Cherokee  Co.,  southeastem 
Eansas,  adioining  the  zinc  région  of  Missouri;  the  deix>sit  as  lirst  exposed  extended  for  80  feet 
with  a  thickness  of  at  least  4  feet.    (Am.  J.  Se,  40.  160,  1890.) 

Named  blende  because,  while  often  resembling  galena,  it  yielded  no  lead,  the  word  in 
*German  meaniug  blind  or  deceiving.    Sphalerite  is  from  ^(paXepoi,  treaeherous. 

Alt. — Sphalerite  by  oxidation  changes  to  the  zinc  sulphate,  goslarite.  Calamine,  smith- 
aonite,  and  limonite  occur  as  pseudomorphs. 

Artif. — Made  in  crystals  from  a  solution  of  sulphate  containing  some  putrifying  animal 
matter;  in  an  experimeut  by  Gaçes,  using  oysters  for  the  animal  matter,  the  shells  were  tumed 
partly  into  carbonate  of  zinc  and  selcnite,  and  some  sphalerite  incrusted  them.  Also  may  be 
made  by  subjecting  heated  oxide  or  silicate  of  zinc  to  vapors  of  sulphur.  Cf.  f urther  Fouqué- 
Léyy,  Synth.  Min.,  297,  1882. 

Èahtite  Shepard  is  an  impure  uncrystalline  sphalerite,  with  G.  =  4  128,  containing  irou  and 
copper,  see  5th  Ed.,  p.  50. 

Réf.—'  See  Sbk.,  Zs.  G.  Ges..  21,  620,  1869;  24,  180.  1872;  30,  573,  1878;  alsoeariier  Hbg., 
Min.  Not..  1,  28,  1856,  Kapnik  with  A  and  u;  6,  7,  1864,  Cumberland  and  Schemnitz;  Rath. 
Binnenthal,  with  u,  Pogg.,  122,  396,  1864.  Later  Becke,  Min.  Mitth.,  5.  457,  1883.  The  dis- 
tinction between  the  planes  of  the  -f  and  —  octants  was  made  ont  by  Sbk.,  and  revised  and 
extended  by  Becke  on  the  basis  of  etching  expérimenta;  the  rcsults  of  the  lattcr  (sec  above)  are 
followed  liere.     Somejilanes  are  in  doubt  as  between  the  -j-  and  —  position. 

«  Klein,  Kapnik.  Jb.  Min.,  492,  1871.  »  Id.  Binnenthal,  ibid.,  897,  1872;  Klein  called  it 
722,  but  Becke's  etching  makes  the  prominent  tetrahedron  for  this  locality  (lîl)  and  reverses  the 
position  laken  by  other  authors.  *  Sbk.,  l.  c.  *  Groth,  Min.  Samml ,  23,  1878.  «  Becke.  1.  c. 
'»  Hintze,  Striegau.  Zs.  Kr.,13,  161,  1887.  *  Flink,  I^ordmark,  Bihang.  Ak.  H.  Stockh..  13.  (2), 
No.  7,  15,  1885.     »  Fôldt.  Kôzl.,  18,  151,  1888. 

'®  Santander,  Picos  de  Europa,  Zs.  Kr..  12,  218,  1886.  On  effect  of  change  of  température, 
etc.,  on  indices  of  refraction,  see  Calderon,  Zs.  Kr.,  4,  504;  and  Voigt,  ib.  6,  113,  1880. 
"  Friedel,  Bull.  Soc.  Min.,  2,  32,  1879;  Id.  and  Curie,  6.  191,  1883. 

On  the  effect  of  beat  on  molecular  structure,  Mld.,  Bull.  Soc.  Min.,  6,  285,  1882,  cf.  also 
Hautefeuille,  C.  R.,  93,  774,  1881.  Experiments  in  hardness,  Exner,  Unt.  Hflrte  Kr.»  p  88, 
1878. 


69.  BIBTAOlNNABABrrE.    G.  E,  Moore  J.  pr.  Ch.,  2,  819,  1870;  Am.  J.  8c..  8.  86^ 

1872.     Metazinnober  Qerm. 

Isometric;  tetrahedraL     Observed  forma*  : 

0  (111,  +  1)    0,  (lîl,  -  1)    n  (211,  2-2)    p  (822,  ff)    «  (975.  H) 


aPEALBBJTB  GROUP-METACINNABARITB-TIEMAîimTB.  6S 


TwÏDB  :  tw.  plane  o,  common.  Habit  tetrsheâral,  &ceB  rongh  and  nnpoliahed. 
Also  massiTe;  amorphous. 

Practnre  Bubconchoidal  to  uneven.  Brittle.  H.  =3.  G.  =  7*81,  Pfd.,  cryst.  ; 
7-701-7-748,  Moore,  atnorphona.  Laster  metallic.  Color  grayish  black.  StreaJc 
black.     Opaque. 

Comp. — Mercuric   enlphide,  like    cînnabar,  HgS  =  Snlphur  13*8,  meronr; 


86-2  = 

AnaL— Moore,  1.  ( 


Hg  Fe  Quartz 

=  100-07 


3.  1384  85.89  046  034      =  10042 

Pw.— 8ee  donabar. 

Om. — FroDi  tbe  ReddiDgton  mtne,  Lake  couniy,  Califomla,  wltb  cinnabar  in  actcular 
ciTStale,  quartz  and  marcasite.  AIho  at  the  Baker  mice  cear  EnoxTille:  Bome  \oaa  hâve  been 
found  at  New  Idria,  Freeuo  C'o  (Becker).  At  Huitzuco,  Mexico,  in  pBeudomorpbB  of  ciauabaT 
■fter  stibiiJie(6aDdli.).  At  Ibe  mercury  mines  io  Ihe  Palallnale,  Also  reporiea  from  Herms- 
dorf  Dear  Wnldeoburg,  Silesia  (Tniube).  Probably  al  Pakaraka.  Bay  of  lalands,  New  Zealaud. 
wbere  UuUoD  ID  1H7U  nolcd  the  occurrence  of  native  mercury  and  a  "blaek  ore  of  mercuiy 
a  suipbide  eontaiDÎDg  some  iron."    H.  =0,  G.  =e224(?|  Trans.  N.  Z.  Inst.,  3,  253,1870. 

Meiacinnabariie  is  Ibe  équivalent  of  the  black  mercuric  eulpbide  of  tbe  laboratory,  also 
caUed  jSlhiûpt  minerai  (Quecksilber-Mohr  Germ.). 

Hat— I  Pfd.,  Am.  J.  8c,  39,  453,  1886.  Melville  bas  described  crystals.fronj  New 
Almadeu,  Cal.,  wbich  be  regards  asrhombohedral  aud  bemjmorphic,  witb  0001  a  lOÏl  =  IS"  IB', 
Am.  J.  Se.,  40,  391    1890,  aud  p.  1041. 

Gu.ADALCAZARiTB  ScbwefelseleDqueckBlIber  CatUUo  and  Burlûutrl,  Jb.  Min.,  414,  1666. 
Ouadalcazite  Adam.  Tabl.  Min.,  p.  S9.  1869.  Ouadalcazarile  Pelerien.  Min.  Hitlb.,  69,  1873; 
BurtAarl,  ibid.,  24^ 

Near  melacinnabarite,  but  contalna  a  Uttle  zinc.  Occurs  massive,  wiib  cînnabar,  barlte, 
quartz  at  Quadaleazar,  Mexico.    H.  =3.    Q.  =  716.    Castilla  mentions  rbombohedral  forais. 

Anal 1,  Peleraen,  1.  c.    3.  Kg.,  Min.  Cb.  p.  79,  1676. 

S       -        Be  Hg  Zn  Cd  Fe 

.1.    G.  =  715  14-.W  108  79-78  4-38  tr.  tr.  =99-68 

3.  14  01  tr.  83-90  3-09  —  —  =  100 

Tbe  ratio  of  Hg  :  Zn  =  6  : 1  in  anal.  (1),  and  13  :  1  in  (3). 

LRTTeuANiTE  D'Aehiardi,  Att.  Soc,  Tobc,,  2,  lia,  1876.  Stated  to  be  a  ferriferous  variety 
of  guadalcazariie  (melacinnabarite);  but  not  fully  ezamlned.  From  tbe  mercury  mises  of 
Levigliani,  near  Beravezza  in  tbe  Apuan  Alps,  Italf . 

SO.  TIBUANNITE.  Seieaqueckgilber  Marx,  Schw.  J.  64,  238,  1638.  Selenmercur, 
Tiemaonit.  Naumann.  Min.,  42S,  1856. 

leometric;  tetrahedral.     Observed  forma': 

a  (100.  i-i):  o  (111,  1),  o,  (lll,  -  1);  «u  (611,  8-8),  m  (811,  8'8),  </>  (788,  H)i  «,  («II.  -  8-^- 
Also  doubtful  5  (13-11),  e  (17-3-3),  e  (18-2 -8). 


Utah,  Penfleld. 

Twioa:  tw.  pi.  o.  Crystals  tetrahedral  in  habit,  u  ueuallj  duU,  o  biight; 
sone  a  b  c  e  w  <p  etriated  ||  mtersectiou-edges;  also  m^  striated  J  edge  m/â.  Gom- 
niotily  massiTe;  compact  granular. 

CleaTage  noue.  Fracture  aneveti  to  conchoidal.  Brittle.  H.  =  2-5.  U.  =  8*19 
TJtah,  cryst.  ;  8 '30-8 '4 7  Clan sth al'.  Lnater  metallic  Color  steel-gray  to  blackish 
lead-gray.     Streak  nearly  hlack.     Opaque. 


64  SULPHIDES,  8ELENIDE8,   TBLLURIDEB,  ETC. 

Comp. — Mercuric  selenide,  HgSe  =  Sélénium  28'3,  mercury  71*7  =  100. 
AnaL—l,  Penûeld,  1.  c.    2,  Petarsen,  JB.  Ch.,  919,  1866. 


Se 

S 

Hg 

Cd 

1. 

Utah 

29  19 

0-87 

69  84 

0-84 

insol.  (H)6  =  99-80 

2. 

Clausthal 

24-88 

0-20 

7516 

-^ 

Pb  012  =  100-85 

Earlier  analyses  (Tith  Ed.,  p.  56)  wei-e  made  on  more  or  less  impure  material. 

Pyr. — DecrepiUites  in  the  closed  tube,  and,  when  pure,  eutirely  sublimes,  giving  a  black 
sublimate,  with  tlie  uppcr  edge  reddisli  browu;  wfth  soda  a  sublimate  of  metallic  mercury.  In 
the  open  tube  emits  ihe  udor  of  sélénium,  and  forms  a  black  to  reddish  brown  sublimate,  with  a 
border  of  white  selenate  of  mercury,  the  lutter  sometimes  fusing  into  drops.  On  charcoal 
volatilizes,  coloring  the  ouier  flame  azure-blue,  and  giving  a  lustrons  metallic  coating. 

Obs. — Occurs  with  chalcopyrite  near  Zorge  in  the  Harz;  at  Tilkerode;  near  Clausthal.  In 
California.  in  the  vicinity  of  Clear  lake.  Near  Marysyale,  Piute  Co.,  in  southem  Utah,  with 
barite,  manganèse  oxide  and  cnlcite  in  a  vtfiii  in  limestone,  the  ore  in  part  4  feet  in  thicknesa. 
Cf.  Becker,  U.  S.  Q.  Surv.,  Mon.  13.  1888.     Named  after  the  dîscoverer,  Tiemann. 

Réf.— iPfd.,  Am.  J.  Se.  29,  449,  1885.  *  Ibid.,  p.  458;  earlier  déterminations  with 
G.  =:  7*1-7*87  were  probably  made  on  impure  material. 

61.  ONOFRTTB.  Selenschwefelquecksilber  H.  Rose,  Pogg.,  46,  815,  1889.  Merkur- 
Glanz  Breiih.,  Char.,  816,  1882.    Onufrite  Haid.,  Handb.,  565,  lb45. 

Massive;  fine  granular. 

Cleavage  none.    Fracture  conchoidal.  Brittle.  H.  =  2-5.   G.  =  7-98-8-09,  Pfd.* 
Luster  metallic.    Color  and  streak  blackish  gray.     Opaaue. 

Comp. — Sulpho-selenide  of  mercury,  Hg(S,Se),  with  S  :  Se  =  6  :  1,  BruBh^  or 
4  :  1,  Rose.     The  first  requires:    Sulphur  11*5,  sélénium  4*7,  mercury  83*8  =  100; 
the  second:  Sulphur  10*6,  sélénium  6*6,  mercury  82-8  =  100. 
AnaL— 1,  U.  Rose,  1.  c.    2,  Comstock,  Am.  J.  Se.,  21,  814, 1881. 


S 

Se 

Hg 

Zn 

Mn 

1. 

Mexico 

10-80 

6-49 

81-88 

— 

—   =  9812 

2. 

UtAh 

1  11-68 

4-58 

8198 

0-54 

0-69  =  99-42 

Pjn^.— In  the  closed  tube  decrepitates  and  then  gives  reactions  for  sulphur  and  mercury, 
coating  the  tube  graylsh  black  and  leaving  a  slight  non-volatile  residue.  In  the  open  tube  giyes 
sulphurous  fumes  and  sublimâtes  of  mercury  and  sulpho-selenide  of  mercurv.  On  charcoal 
gives  copious  fumes  with  sélénium  odor  aud  a  sublimate  with  metallic  luster  which  touched  by 
li.F.  disappears.  tingeing  the  flame  azure-blue.     Gives  faint  zinc  and  muuganese  réactions. 

Obs. — Occurs  with  calcite  and  bariie  nt  Ban  Onofre,  Mexico.  With  the  pure  mercuric 
selenide,  tiemannite,  forming  a  seam  4  inches  wide  in  limestone  near  Marysvale,  southcru  Utah. 

Réf.—»  Am.  J.  Se,  29,  458,  1885. 

Del  Rio  early  called  attention  to  a  sulpho-selenide  of  mercury.  He  mentions  two  ores 
occurring  in  limestone  at  Culebras,  Mexico  (Phil.  Mag.,  4.  IIH,  1828),  one  red.  the  other  gray. 
Thèse  were  called  culebrite  and  rioliie  (also  rwnt'le  other  authors)  by  Brooke,  ib.,  8.  261,  188o. 
Ko  confidence  can  be  placed  in  Del  Rio's  chemical  deterniiuations.     Cf.  native  sélénium,  p.  10. 

62.  OOLORADOITE.    F.  A,  Qenih,  Am.  Phil.  Soc,  17.  115,  1877. 
Massive;  granular. 

Cleavage   none.     Fracture   uneven  to  subconchoidal.     H.  =  3.     G.  =  8"627» 
Luster  metallic.     Color  iron-black,  inclining  to  gray. 

Comp. — Mercuric  telluride,  HgTe  =  Tellurium  38*5,  mercury  61*5  =  100. 

The  material  analyzed  (see  Appendix  III.  5th  Ed..  p.  29  for  analyses)  was  very  impure. 

Pyr.— In  the  tube  sliehtly  decrepitates.  fuses  and  yields  metallic  mercury  as  a  sublimate, 
also  tellurium  dioxide  in  drops,  and  next  to  the  assay  metallic  tellurium.     Soluble  in  nitric  acid. 

Obs.— Occurs  very  sparingly  at  the  Keystone,  Mountain.  Lion,  and  Smuggler  mines,  in 
Colorado,  with  quarts,  gold,  native  tellurium  and  sylvanite  ;  it  sometimes  has  a  columnar 
structure  due  to  altération  from  sylvanite. 

63.  AIiABAMDITB.  Schwarze  Blende  (fr.  Transvivania)  MûlUr  «.  BeichensUin,  Phys. 
Arb.  Fr.  in  Wien.  1.  2nd  Quart.,  86.  1784;  Bindheim,  Srhrift.  Ges.  Nat.  Fr.  Berl..  6.  452.  1784 
(making  it  comp.  of  Mn,  S,  Fe,  Ag).  Schwarzerz  Klapr.,  Beitr.,  3,  85,  1802.  Braunsteinkiet 
Leonh.,  Tab..  70.  1806  Braunsteinblende  [=  Manganbloiide]  Blumenhaeh,  Handb.,  1,  707. 1807. 
Manganglanz  Karst,  Tab.,   72,   1808.     Manganèse  sulfure  K,  Tab.,   3.    1809.      Schwefel 


I 


I 


OLDHAMITE^PENTLANDITE.  66- 

Mangan  Qerm,    Alabandine  Beud,,  Tr.  2,  899,  1882.    Blumenbachit  BreUh,,  B.  H.  Ztg.,  22; 
193,  1866. 

Isometric;  tetrahedral*.  In  cnbes  or  dodecahedrons  with  tetrahedral  planes; 
also  n  (211,  2-2).  Twins'':  tw.  pi.  o;  sometimes  repeated,  consisting  of  ûve 
octahedrons.     Usually  granular  massive. 

Cleavage:  cubic,  perfect.  Fracture  uneven.  Brittle.  H.=3*5-4.  G. =3 '95-4 '04;: 
4*036,  Mexico.  Luster  submetallic.  Color  iron-black,  tarnished  brown  on  exposure. 
Streak  green. 

Comp. — Manganèse  sulphide^  MnS  =  Snlphur  36*9^  manganèse  63*1  =  100. 

Pyr. — UnchaDged  in  the  closed  tube.  In  the  open  tube  sulpburous  fumes.  Roasted  on 
charcoal,  tbe  aasay  is  converted  iuto  tbe  oxide,  wbich,  with  the  fluxes,  gives  the  réactions  of 
m&nganeae.    Soluble  in  dllute  hydrochloric  acid,  with  évolution  of  hydrbgen  sulphide. 

Obfl. — Occurs  in  veins  in  the  gold  mines  of  Nagyâg,  in  Transvlvania;  also  Kapnik  and 
Offenbanya  in  Hungaiy,  associated  with  tellurium,  rhodochrosite,  ana  quartz;  at  Gersaorf,  near 
Freiberg,  a  variety  containing  a  trace  of  arsenic;  in  Mexico,  at  the  mine  Preciosa  in  Puebla, 
with  tetrahedrite.  From  the  Morococha  mines,  Peru.  Crystallized  and  massive  on  Snake 
River,  Summit  county,  Colorado,  with  rhodochrosite,  galena,  argentite,  pyrite. 

Named  from  Alabanda  in  Caria,  Asia  Minor. 

Artil—Cf.  Doelter,  Zs.  £r.,  11,  32,  1885.  and  C.  R.,  105, 1872,  1887;  also  Weinschenk,  Zs. 
Kr.,  17,  500.  1890. 

^  Peters,  Jb.  Min..  665,  1861.    *  Schrauf.  Nagy6g.  Pogg.,  127,  848,  1866. 


64.  OTiPHAMITB.    Matkelyne,  1862;  Phil.  Trans.,  London,  195.  1870. 

Isometric.     In  small,  nearly  round  spherules^  generally  coated   by  calcium 
snlphate  as  resnlt  of  altération. 

Cleavage:  cubic.    H.  =  4.    G.  =  2*58.     Color  pale  chestnut-brown,  transparent 
when  pure.     Isotropic. 

Comp. — Calcium  sulphide,  CaS  =  Sulphur  44*5,  Calcium  55 ',5  =  100. 

AnaL — ^After  deducting  foreign  matter  (enstatite,  etc.): 

Oldhamite.  Incrustation. 


CaS 

MgS 

CaSO* 

CaCO, 

troilite 

1. 

89-87 

8  25 

8-95 

8  48 

— 

= 

100 

2. 

90-25 

826 

419 

2-80 

^ 

100 

Maskelyne  sug^ests  that  the  MgS  may  be  considered  either  as  a  mechanically  mixed  Ingre^ 
dient.  or  as  a  constituent  of  the  minerai. 

Pyr.— Readily  dissolved  in  acid  with  the  évolution  of  hydrogen  sulphide  and  déposition  of 
sulphur. 

Obs. — Found  embedded  In  enstatite  or  augite  in  the  Busti  météorite,  and  apparently  also  ia 
that  of  BiahopviHe,  South  Carolina.  Named  after  Dr.  Oldham,  Director  (1862)  of  the  Indiao. 
Oeological  Survey. 

OsBORNrrE  MaskeHyne,  Phil.  Trans.,  198,  1870.  Small  golden  yellow  regular  octahedrons- 
oocurring  in  oldhamite  and  in  augite  in  the  météorite  from  Busti,  India.  It  is  supposed  to  be  a 
sulphide.  or  an  oxysulphide,  of  calcium  and  probably  titanium.  Named  after  Mr.  George  Osborne. 

66.  PBNTIiANDITB.  EisenNickelkies  Scheerer,  Pogg..  68,  815,  1848.  Pentlandite 
Dufr .  Min..  2,  549, 1856.  Nicopyrite  8hep.,  Min.,  807.  1857.  Xillhammerit  WeMach,  Synops. 
Min.,  57,  1875. 

t 

Isometric.     Massive,  in  canular  aggregates. 

Cleavage  octahedral.  Fracture  uneven.  Brittle.  H.  =  3*5-4.  6.  =  4*60; 
Luster  metallic.  Color  light  bronze-yellow.  Streajc  light  bronze-brown.  Opaque» 
Not  magnetic. 

Comp.— A  sulphide  of  iron  and  nickel,  {Pe,Ni)S.  In  part,  2FeS.NiS  =  Sul 
phur  36-0,  iron  42-0,  nickel  22-0  =  100. 

AnaL— 1,  2,  Scheerer,  L  c.    8,  J.  E.  Mackenzie,  priv.  contr. 

S  Pe  Ni  Cu 

1.  LiUehammer  86  45  42*70  18  85  116  =    98*66 

2.  ••  86-64  40-21  2107  1-78=    99*70 

3.  Sudbury  84*25  25*81  89-85*  0*24  =  100*15 

•  With  Co  tr 


y 
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An  analysis  of  the  Sudbury  nickel  ore  by  Clarke  and  Catlett  ^ve:  S  40*80,  Fe  15*57, 
Ni  41*96,  Cu  0*62.  SiO,  102  -  90*97,  G.  =  4*541;  this  corresponds  to  JNisFeS»,  or  the  gênerai 
formula  of  polydymite  (p.  75),  Am.  J.  Se,  37,  872,  1889.     Cf.  also  pyrrhotite. 

P3rr. — In  the  open  tube  Bulphurous  fumes.  The  powdered  minerai  roasted  on  charcoal 
gives  with  the  lluzes  reactions  for  nickel  and  iron. 

Obs. — Occurs  with  chaloopyrite  in  a  hornblende  rock  near  Lillehammer  in  southem 
Norway.  The  minerai  from  Sudbury,  Ontario,  (anal.  8)  is  mined  extensively  for  nickel;  it 
carries a  little  platinum  (0*006  to  0024  p.  c.)  probably  as  sperrylite,  Clarke  and  Catlett.  Pent- 
landite  was  named  after  Mr.  Pentland. 

The  Sudbury  minerai,  examined  by  Penfield  (priv.  contr.),  shows  distinct  octahedral  cleay- 
age  (or  parting)  which  identifies  it  with  the  original  pentlandite. 


4.  Cinnabar-Wurtzite-Millerite  Group.    Bhombohedral  or  HexagonaL 

è 
1-1453 


66.  Cinnabar  HgS 

67.  Govellite  CuS 

68.  Oreenockite  CdS 

69.  Wurtzite  ZnS 


Trapezohedral 


Hemimorphic 


1-1466 

è  è 

0-8109  or  0-9364 

0-8175         09440 


0-8194 
0-8586 


0-9883 
0-9462 
0-9915 


0-8701         1-0047 


70.  Millerite  NiS 

71.  Niccolite  NiAs 

72.  Breithanptite  NiSb 

Arite  Ni(Sb,As) 

73.  Troilite  FeS 

74.  Pyrrhotite  Fe,,S„,  etc. 

If,  as  suggested  by  Groth,  the  prominent jpyramlds  of  wurtzite,  greenockite,  etc.,  be  made 
pyrnmids  of  the  second  séries  (e.g.,  x  =  llSâ,  instead  of  lOÎl),  thon  the  values  of  é  in  the 
second  column  are  obtained,  which  correspond  to  millerite.  The  form  of  several  of  thèse 
speoies,  however,  is  only  imperfectly  known.  A  rhombohedral  form  for  greenockite  bas  been 
suggested  but  not  proved. 

66.  OINNABAR.  KirraftapiÇ  (fr.  Spaln)  Theophr,  *AMMtov  Diosear.  Minium  Vttruv., 
Plin.    Minium  nativum,  Oerm.  Bergzinober,  Agric.,  Interpr.,  466,  1546.     Ciunabarite. 

Zinnober,  Schwefelquecksllber,  Merkur-Blende  Oerm.  Cinnober  i^toed.  Cinabre  JFV. 
Cinabro  Ital.     Cinabrio  Jl^n. 

Rliombohedral  ;   trapezohedral  like  quartz. 

=  ♦52°  54'  15"  Sclmbus'. 


Axis  è  =  1-14526;   0001  A  lOÎl 


Forma*: 

c  (0001,  0) 
m  (lOÎO,  /) 
^(llâO,  t-2)» 

a  (1-0Î15,  ^y 

t (i-o-ii2,  ^y 

Df  (10Î7,  ♦)'      . 
e  (10Ï5,  ly 

KaoU.  i) 

i  (5  0-5,  14,  f^y 
3?  (30B10,  AV 
d  (10Î3,  i) 
/(2025.  I) 
<t  (4049,  \y 

g  (10Î2.  i) 

I  (10-0ÎÔ19,HV 

a»  (50S9,  ir 


P  (80S5,  ly 
h  (2023.  I) 
r  (7079.  î)* 
»(4045.  J)* 
r  (lOÏl,  R) 
€  (10-0iÔ-9,Jrfi)* 
V  (60«5,  ly 
l  (40Î3,  iy 
y  (13-0i8-9,  V)* 

X  (5053,  \y 

fn,(16-0i6-9.V 
m  (9095.  \y 

n  (2021.  2) 

00  (30âl,  3)* 

e  (lO-OÏÔ-3,  J^)« 

n  (7072,  \y 

q  (4041,  4) 


A  (508l,  6)* 
n  (6061,  6)* 
p  (7071,  7)* 
a  (lOOÎÔl,  10)* 
b  (160-ÎÔ'l.  16)' 

^  (01 19,  -  \y 

h  (01Î8,  -  \) 

K,  (01 Î4,  -  i) 

e  (0838,  - 1) 

/  (0225,  -  I) 

i^,(01Î2. -i) 

h,  (0223.  -  I) 

i,  (0445,  -  I) 

A  (Olîl,  - 1) 

*  (0554,  -  }) 

l,  (044â.  -  I) 


n,  (0221,  -  2)  y  (22i8,  f  2  r.  ïf 

0  (0552,  -  \y  tt  (1121,  2-2) 

o  (0331.  -  3)*  4  (2241.  4-2)* 

p(0-82-329.-V)i^(5i-618.A4)» 

(^,(0441. -4)         2)(2187,H)« 

A.  (0551.  -  5)*         ^^  (2jg3  j_jj4 

iJ.  (0992.  -  f)  K- (4263,  2-1)» 

•  (0-16-i8-3,-.V)ir(5386.H)« 

'/^J'i-ri®^  -,,,  ^(a886,~H)« 

r  (011111,-11)    ^  (e.4.îô-23.  JH)* 
B(l-l-2-20,  tV^)'    J^(6Î87,  MO* 


C7  (1126.  4-2)' 
^^(1124,  i-2r)« 
P(1123,  1-2  r)« 
X  (2245.  1-2)* 
G  (7-7-Î4-18,  J.2)' 
TO,.(016î8-9^-V)    /(5-5iÔ-8.  t-2)' 


ô(8-3-5i3,  jVfî)* 

//(416Î217,-iMr)* 

27(1  ^iio.  -\'\y 

R  (1342,  -2-|)« 
C  (2641.  -  6-1  r)* 
8  (2-8ÎÔ  5.  -  2^)* 
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el    z. 
en 


=  18"  18' 
=  23"  47' 
=  27°  58' 
=  33"2«1' 
::  4V  24 
=  46"  37' 
s  80"  26i' 
=  69"  17^ 
rr  75"  51' 
=  79^  18' 


eX 
eb 
ek 
et 


81 
9 

58 
84 


"24' 
23' 
50' 
36' 


KfC' 

=  31" 

33' 

M 

=  40" 

53i' 

ff 

=  47" 

464' 

99' 

=  57" 

4' 

hh' 

=  69" 

53' 

u 


=  78"*  Oi' 


rr 
W 
nn' 

ODOD 

^.' 

bb' 
kk' 
W 

99, 


XX'    = 


87" 

97' 

108" 

114" 

116" 

117° 

16" 

95" 

119' 

32" 


28' 
45' 
12' 
14' 
38' 
48' 
14' 
38' 


nn, 

9^ 
eu 

e^ 

ev 

uu' 

w' 


=  47"  Oi' 
=  55"  46' 
=  58°  51' 
=  66"  25' 
=  77"  41' 
=  81"  43' 
=  54^^  83' 
=  58"  29' 
=  59"  19' 


Twîns:  tw.  axis  ê,  often  penetration-twins*;  wîth  also  tw.  pi.  a,  sometimes  like 
%he  *'  Brazil  twins"  of  quartz*.  Crystals  usually  rliombohedral  or  thick  tabular  in 
habit,  nirely  showing  trapezohedral  planes;  also  acicular  prismatic.  In  crystalline 
incmstatious,  grannlar,  massive;  sometimes  as  an  earthy  coating. 

1.  2.  3.  4. 


^ 


m"' 


tï 


m 


m 


Almaden?,  Sbs. 


Mt.  Avala,  Schmidt.         Califomia. 


Mt.  Avala.  Schmidt. 


Cleavage:    m  perfect.     Fracture  subconchoidal,  uneven.      Somewhat  sectile. 

H.  =2-2-5.     G.  =  8*0-8 '2;  8*090  G.  E.  Moore.      Luster  adamantine,  inclining  to 

metallic  when  dark  colored,  and  to  dull  in  friable  varieties.     Color  cochineal-red, 

often  inclining  to  brownish  red  and  lead-gray.      Streak  scarlet.     Transparent  to 

opaque.     Optically  -f.     Indices:  œ^  =  2-854,    e,  =  3*201,  Dx*.     Polarization  cir- 

cular,  chiefly  left  handed;  twins  sometimes  showing  Airy's  spirals*. 

Var. — 1.  Ordinary:  either  (a)  crystallized;  {b)  massive,  granular  embeddcd  or  compacta 
bright  red  to  reddish  brown  in  color;  (c)  earthy  and  bright  red. 

•  2.  Hepatie.  Quecksilberlebererz  and  Quecksilberbranderz,  Oenn.  Inflammable  cinnabar. 
Of  a  liver- brown  color,  with  sometimes  a  brownish  streak,  occasionally  slaty  in  structure, 
though  commonly  granular  or  compact.  Cinnabar  mixed  with  an  organlc  substance  called 
idrialine  (q.v.)  occurs  at  Idria.  The  corallinerz  of  Idria  is  a  curved  lamellar  variety  of  hepatie 
cinnabar. 

Comp. — Mercuric  sulphide,  HgS  =  Sulphur  13*8,  mercury  86*2  =  100.     Usually 
impure  f  rom  the  adraixture  of  cky,  iron  oxide,  bituraen. 

Pyr. — In  thv  closed  tube  alone  a  black  sublimate  of  mercuric  sulphide,  but  with  sodium 
carbonate  one  of  metallic  mercury.  Carefully  heated  in  the  open  tube  gives  sulphurous  fumes 
and  metallic  mercury,  which  condenses  in  minute  globules  on  the  cold  walls  of  the  tube. 
B.B.  on  charcoal  whoUv  volatile,  but  only  when  quite  free  from  gangue. 

Oba. — Occurs  chiefly  in  veins  in  slate  rocks  and  shales,  and  rarely  in  gi*anite  or  porphyry*. 
It  has  been  observed  in  veins,  with  ores  of  iron.  The  Idria  mines  are  in  the  Carboniferou' 
formation;  those  of  New  Almaden,  California,  in  parlially  altered  Cretaceous  or  Tertiary  beds. 
It  sometimes  occurs  in  connection  with  hot  springs  as  the  resuit  of  solfataric  action.  Pyrite 
and  marcasite,  sulphidesof  copper,  stibnite,  realgar,  gold,  etc.,  are  associated  minerais;  calcite 
quartz  or  opal,  also  barite,  fluorite,  are  gangue  minerais;  a  bituminous  minerai  (cf.  napalite)  is 
common» 

The  most  important  European  deposits  are  at  Almaden  in  Spain,  and  at  Idria  in  Carniola, 
where  it  is  usually  massive.  Considérable  amounts  are  now  obtained  at  Bakhmut  in  soulhem 
Russia,  where  it  occurs  as  an  imprégnation  of  a  bed  of  Carboniferous  sandstone  from  14  to 
17  feet  in  thickness.  Qood  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolf- 
«ein  in  the  Palatinate.  Also  found  at  Reichenau  in  Upper  Carinthia;  in  gray wacke  at  Windisch 
Kappel;  in  beds  traverslng  gneiss  at  Dunbrawa  in  Transylvania:  in  fine  crystals  at  the  recently 
reopened  mines  of  Mt.  Avala,  near  Belgrade,  Servia;  at  Neumarktel  in  Carniola:  at  Ripa  in 
Tascany:  at  Schcmnitz  in  Hungary.  In  the  Urals  and  the  Nerchinsk  n^ion  in  Ti-nnsbaikal. 
At  the  mîne^  of  Kwei  Chaw  in  China  abundantly.  and  in  Japan.     In  Guadulcazar.  Huitzuco,  San 
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Onofre  and  elsewhere  in  Mexico;  at  Huancavelica  in  southern  Peni,  abundant;  in  thc  provincet 
of  Coquimbo  and  Copiapo  in  Chili.  Also  in  New  South  Wales,  Kew  Zcaland,  and  Iransyaal, 
S.  Africa. 

lu  the  U.  8.  forma  extensive  mines  in  Califomia,  in  the  Coaat  Ranges  at  many  difterent 

g)iiits  from  Clear  Lake  in  the  north  (near  which  there  is  a  veio  in  a  bed  of  sulphur)  to  Santa 
urbaraCo.  in  the  south;  important  mines  are  at  New  Almaden  and  the  vicinity.  in  Santa  Clara 
Co..  about  60  m.  S.S.E.  of  San  Francisco.  It  is  now  forming  by  solfataric  action  at  Sulphur 
Bank.  Cal.,  and  Steamboat  Springs,  Nevada.  Also  occurs  in  southern  Utah;  in  Idaho,  but  onlv 
as  rolled  masses.  In  Doublas  Co.,  Oreson.  In  British  Columbia,  sparsely  disseminated  through 
a  cryslalliue  limestone  at  the  Ëbenezer  Mine,  Hector  (Kicking  Horse)  Pass,  Rocky  Mts. 

The  name  cinnabar  is  supposed  to  corne  from  India,'where  it  is  applied  to  the  red  resin, 
dragon 's  blood.  The  native  cinnabar  of  Theophrastus  is  true  cinnabar;  he  speaks  of  its  afford- 
ing  quicksilver.  The  Latin  name  of  cinnabar,  minium^  is  now  given  to  rtd  lead,  a  substance 
which  was  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  bas  been  said 
(Kiug  on  Precious  Stones)  that  the  word  mine  (miniera,  Ital.)  and  minerai  come  from  the  Latin 
for  quicksilver  mine,  miniaria  (Fodina  miniaria). 

Alt. — Pseudomorphs  after  pyrite,  tetrahedrite,  dolomite  bave  been  described  (Blum,  Pseud., 
Nachtr.,  2,  123.  124,  3,  262);  also  after  stibnite  (Sandb.).  Heated  nearly  to  the  point  of 
sublimation  andsuddenly  cooled  cinnabar  is  changed  to  the  black  sulphide,  HgS;  cf.  meta- 
cinnabarite. 

Art. — St.  Claire  Deville  and  Debray  bave  obtained  rhombohedral  crystals  of  cinnabar  by 
sublimation,  see  Fouqué-Lévy,  Synth.  Min.,  p.  818,  1882;  also  Weinschenk,  Zs.  Kr.,  17,  498, 
1890.. 

Réf. — '  Ber.  Ak.  Wien,  6,  68,  1851;  angles  conflrmed  by  Eoksharov,  Min.  Russl.,  6,  257, 
1870.  *  See  Sbs.,  1.  c.  for  early  literature,  new  planes,  etc.;  also  later  Mgg.,  Jb.  Min  ,  2.  29, 
1882.  The  distinction  between  -f  &Qd  —  forms  is  not  always  surely  made,  cf.  Schmidt*. 
>  D'Achiardi,  as  a  trigonal  prism,  tetartohedral.  Ripa,  Tuscany,  Boll.  Com.  6  .  2,  168.  1»71. 
Min.  Tosc,  2,  282,  1878.  *  Mgg  ,  Almaden,  Spain,  1.  c.  *  Tsch.,  Nikitovka,  Min.  Mitth..  7, 
861,  1886.  *  A.  Schmidt.  Mt.  Avala,  Servia,  FOldt.  K()zl.,  17.  555,  1887,  and  Zs.  Er.,  13,  488, 
1887;  no  attempt  is  made  to  distinguish  between  -f- and  —  rhombobedrons,  nor  between  r  and  l 
trapezohedroDs.    '  Traube,  Mt.  Avala,  Zs.  Kr.,  14,  568.  1888.    •  Propr.  Opt.,  1,  77,  1857. 

•  On  the  genesis  of  cinnabar  deposlts,  see  Phillips,  Q.  J.  G.  Soc,  1879;  Christy.  Am.  J.  Se  , 
17,  453.  1879;  also  LeConte,  ib..  24,  28.  1682;  25,  424,  26,  1.  1888;  Becker.,  ib.,  33,  199.  1887, 
and  Mon.,  13,  U.  S.  G.  Surv.,  1888.  In  the  latter  there  is  given  a  full  description  of  the  occur- 
rence of  cinnabar,  especially  in  California  and  also  throughout  the  world.  Becker  concludes 
that  the  cinnabar,  pyrite  and  gold  of  the  quicksilver  .mines  of  the  Pacific  Slope  reached  tbeir 
présent  position  in  bot  solutions  of  double  sulphides  leached  from  the  adjacent  granité  or  the 
masses  underlyiug  it  (p.  449). 

ËTHIOF8ITE  Adam,  Tabl.  Min.,  59,  1869.  Black  mercurous  sulphide,  HgiS;  it  la  an 
imstable  compound,  not  known  to  occur  in  nature. 

67.  OOVBLUTE.  Freieêîeben.  Geosrn.  Arb..3, 129 (fr.  Sangerhausen);  Eupferindig  J^r'^tVt., 
in  Hoffm.  Min.,  4.  2,  178,  1817.  Bisolfuro  di  rame  che  formasi  attualmente  nel  Vesuvjo 
CowUi  (1826).  Att.  Ace.  Napoli,  4.  9,  1889.  Indigo- Copper;  Blue  Copper.  Covelline.  Sulfure 
de  cuivre  du  Vésuve,  jB^u<2.,  2,  409.  1882.  Breithauptite  Chapm.,  Min.  125,  1848.  Cantonite 
PraU,  Am.  J.  Se..  22,  449.  1856,  23,  409,  1857.     Cobre  afiilado  8pan.  8,  A. 

Hexagonal  or  rhombohedral.  Axis  è  =  1-1466;  0001  A  lOÎl  =  52°  56 J' 
Kenngott*. 

Forma:    c  (0001,  0),    a  (1120,  ».2),    x  (1122.  1-2),    y  (2241.  4-2;. 

Angles:    <»  =  48°  54',    cy  =  77''  42',    tex'  =  44'  16^',    pp'  =  68'  29',    j^  =  *24'  86'. 

Uarely  in  hexagonal  crystals  with  faces  m  and  x  horizontally  striated.  Gom- 
monlv  massive  or  spheroidal;  surface,  sometimes  crystalline. 

Cleavage:  basai,  perfect.  Flexible  in  thin  leaves.  H.  =  l'5-2.  6.  =  4*590, 
4*636  crystals,  Zeph.  Lnster  of  crystals  submetallic,  inclining  to  résinons,  a  little 
pearly  on  cleavage-face  ;  subresinous  or  dull  when  massive.  Color  indigo-blne  or 
darker.     Streak  lead-gray  to  black,  shining.     Opaque. 

Comp. — Cupric  sulphide,  CuS  =  Sulphur  33-6,  copper  66*4  =  100.  Analyses, 
5th  Ed.,  p.  84. 

Pyr. — In  tbe  closed  tube  gives  a  sublimate  of  sulpbur:  in  the  open  tube  sulphurous  fumes. 
B.B.  on  charcoal  bums  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fuses  to  a  globule, 
which  reacts  like  chalcocite. 

Obs.— With  other  copper  ores  near  Badenweiler  in  Baden  ;  at  Leogang  in  Salzburg  with 
chalcopyrite,  sometimes  in  small  crystals;  at  Eielce  in  Poland;  Sangerhausen  in  Sixony; 
Mansfeld,  Thuringia;  Vesuvius,  on  lava;  common  in  Chili. 

Named  after  N.  Covelli  (1790-1829),  the  discoverer  of  the  VesuTian  covellite. 
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Covellite  ia  a  resuit  of  the  altération  of  otber  ores  of  copper,  and  is  often  mized  with 
chalcocitc,  from  wliich  it  lias  been  derived.     (See  DigenUe  and  Carmenite.  p.  56.) 

Artif. — Formed  at  low  températures  (to  200''  C.)irom  CuO,  while  at  bigber  températures,  as 
too  from  CusO,  chalcocite  (CusB)  results,  Doelter,  Zs.  Kr.,  11,  84,  1885;  also  Wemschenk,  in 
ciystals,  ib  ,  17,  4»7,  1890. 

KbL —  ^  Leogan^,  Ber.  Ak.  Wien,  12,  22,  1854;  tbe  suggestion  of  Grotb  as  to  position  is 
hère  followed,  since  it  sbows  tbe  probable  relation  to  cinnabar. 

Caktonitb  is  covellite  from  tbe  Canton  mine,  Georgia,  occurring  in  cubes,  witb  a  cubical 
cleayage.  It  is  associated  witb  harririte  (pseudomorpbs  of  cbalcocite  after  galena,  see  p.  66), 
and  is  regarded  by  Gent^  as  a  pseudomorpn  of  covellite  after  tbe  barrisite. 

68.  aRSZSNOCEITS.  Greenockite  Jameson,  Ed.  N.  Pbil.  J.,  28,  890. 1840.  Sulpburet  of 
Cadmium  Cannel,  ib.,  892.    Cadmium -blende.    Cadmium  sulfuré  Fr, 

Hexagonal;    hemimorphic.     Axis  è  =  0-81091;    0001  A  lOÎl  =  43**  7'  3" 
Mûgge'. 


Forma'  : 
6(0001,  O) 

m  (lOÏO,  /) 
a  (1120,  i-2) 
k  (2130,  ûi) 


n  (1017,  « 
r  (80-8-20,  /^) 

n  (10Î5,  i) 
f  (10Î2.  i) 
P  (2023.  I) 


^(3084.  J) 
«(lOÏl,  1) 

P  (40i3,  I) 
q  (8085,  I) 
o  (5058,  {) 


y  (7074.  }) 
t  (2021.  2) 

u  (30âl,  8) 

w  (lOOÎÔ-8,  V) 

V  (4041.  4) 


r  (5051,  5) 
i  (6061,  6) 
è  (1121,  2-2) 


Of  the  above  fomis  y,  n,  p  bave  been  observed  only  at  tbe  lower  extremity  of  tbe  crystals. 
^e  form  of  greenockite  is  near  tbat  of  tbe  otber  bemimorpbic  species,  iodyrite  and  zincîte. 


«n=  7*'8r 
crz=  8^  0' 
ex  =  10"  86J' 


a  =25 
ep  =  %V 
cl  =35" 


1^' 


ep=  5ri8' 
cq=:  58' 17' 
00=  57^21' 
cy=  58**  86' 
cf  =  •61°  58'  55" 
cu=    70'' 24' 


Gw  =  72*'  14' 
co  =  75"  8' 
cr  =  77"  56i' 
ci  =  79"  54i' 
«  =  58"  20i' 
a  =  24"  29' 


XX'  =  89"  58' 
»'  =  52"  20i' 

w'  =  57"  46i' 
M'  =  50"  28' 

ms  =  42''  80i' 
«W5'  =  70"  1' 


Crystals  hemimorphic,    terminated  by  c,  ex,  or  cynpx  below,  above  more 
^mplex;   the  pyramidal  faces  often  striated  horizontally^ 
and  in  oscillatory  combination. 

Cleavage:  a  distinct,  Fdl.;  c  imperfect.  Fracture 
conchoidal.  Brittle.  H.  =  3-3  5.  G.  =  4'9-5'0.  Luster 
adamantine  to  résinons.  Color  honey-,  citron-  or  orange- 
yellow  ;  also  bronze-y ellow.     Streak-powder  between  orange- 

Îellow  and  brick-red.      Nearly  transparent.  *  Optically  +. 
)ouble  refraction  weak.     co  =  2 '688  Mlr. 

Comp.— Cadmium  sulphide,  CdS  =  Sulphur  22-3, 
cadmium  77-7  =  100. 

Pyr.,  etc.—In  tbe  closed  tube.assumes  a  carminc-red  color  wbile  bot,  fading  to  tbe  original 
yellow  on  cooling.  In  tbe  open  tube  gives  sulpburous  fumes.  B.B.  on  cbarcoal,  eitber  alone 
or  with  soda,  gives  in  R.F.  a  reddisb-brown  coating.  Soluble  in  bydrocbloric  acid,  affording 
bydrogen  sulpbide. 

Obs. — Occurs  in  sbort  bexagonal  crystals  at  Blsbopton,  in  Renfrewsbire,  Scotland,  in  a 
porpbyritic  trap  and  amygdaloid,  associated  witb  prebnite;  also  at  Bowling  near  Old  Kilpatrick, 
and  at  tbe  Boylestone  quarry,  Barrbead  near  Glasgow.  At  Pfibram  in  Bobemia,  as  a  coating 
especially  on  sphalerite;  similarly  elsewbere  not  uncommon,  as  atBleiberg.  Carintbia,  Pierrefitte, 
Basses  I^rrénées,  Laurium,  Greece;  so  too  in  tbe  U.  S.  attbe  Ueberotb  zinc  mine,  near  Friedens- 
ville,  Lebigb  Co.,  Pa.,  and  in  tbe  zinc  région  of  soutbwestem  Missouri;  in  Marion  Co.,  Ark., 
coeurs  coloring  smitbsonite  brigbt  yellow. 

Named  after  Lord  Greenock  Oater  Earl  Catbcart).  Tbe  first  crystal  was  found  about 
1810  by  Mr.  Brown  of  Lanfyne,  and  was  taken  by  bim  for  sphalerite.  It  was  over  balf  an 
inchacross. 

Artil— Obtained  by  Hautefeuille  in  bemimorpbic  crystals  resembling  tbe  natural  onea» 
C.  R.,  93,  824,  1881.    Not  an  uncommon  fumace  product. 

Rai— 1  Jb.  Min.,  2,  18,  1882;  for  flrst  description  of  crystals  see  Breith..  Pogg.,  61,  507, 
1840:  be  calls  attention  to  tbe  relations  of  tbe  group  of  hexagonal  (and  rbombobedral)  sulpbides. 
Qetem  and  Lettsom,  and  Mlr.  give  only  camixtv.  Kk.  gave  in  1871,  h  =  0*81257,  Bull.  Acad. 
8t.  Pet.,  16,  219;  later  also  é  =  0817247,  Min.  8,  125,  1881.  Bchûler  regarded  artif.  cryat 
«xamined  by  him  as  rbombobedral,  Lieb.  Ann.,  87,  40,  1858. 
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69.  WURTZITE.  C.  Friedel,  C.  R.,  62,  988,  1861.  Spiauterît  BreUh.,  B.  H.  Ztg..  21,  98, 
1862.  26,  198.    Faserige  Blende,  Schalenblende  pL 

Hexagonal;    hemimorphic.      Axis  è  =  0-81747;  0001    A   lOll  =  43°   204' 

FriedeP. 

Ponng»  !  6  (0001,  0);    m  (lOÎO,  7),    a  (ll50,  *-2);    a?  (4045,  J),    p  (lOÎl,  1),    o  (2021,  2). 
Angles:  ex  =  87°  8i',    eo  =  ♦62*'  5' 4,    œx'  =  85°  4',    pp'  =  40°  9',    oo'  =  52°  27'. 

Natural  crystals  quartzoids  (p)  with  also  m,  both  planes  horizontally  strîated. 
AIbo  fine  ôbrous  or  columnar,  massive. 

Cleavage:  a  easy;  c  difficult.  H.  =  3 •5-4.  G.  =  3-98.  Luster  résinons. 
Color  brownish  black.    Streak  brown.     Optically  +•     Double  refraction  wcak. 

Var.— 1.  Crystals,  heqaimorphic  like  greenockite.  2.  Massive,  flbrous,  including  the  varieties 
of  **  Schalenblende  "  having  a  fine  columuar  structure  (Noelting). 

Comp. — Zinc  sulphide,  ZnS  =  Sulphur  33,  zinc  67  =  100. 

Pyr. — Same  as  for  sphalerite. 

Obs. — From  a  silver-miue  iiear  Oruro  in  Bolivia.    Also  from  Albergaria  Velha  in  Portugal; 
from  Quesbesita,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crystals  4 
inch  across.    In  tiuc  pyramidal  crystals  with  sphalerite  and  quartz  at  the  ''Original  Butte 
mine,  Butte  City,  Montana. 

The  massive  tibrous  forms  of  *'  Schalenblende"  occur  at  Pribram,  Liskeard,  etc.  Other 
forms,  from  Stolberg.  Wiesloch,  Alteuberg,  are  in  part  wurtzite,  in  part  sphalerite. 

Named  after  the  French  chemist,  Adolphe  Wurtz. 

Artif.— First  made  by  St.  Claire  Deville  and  Troost  by  fusing  zinc  sulphate  with  CaFa  and 
BaS  in  equal  parts  (C  H.,  62,  920,  1861);  also  in  crystals  by  a  long  and  hi^h  heatiog  of 
amorphous  sphalerite  (Sidot.  C.  R.,  62,  999,  1866);  or  by  subliming  the  sphalerite  in  a  curreutof 
sulphurous  oxide.  long,  transparent,  colorless  hexagonal  prisms  hâve  been  formed  (ib.,  63, 
188,  1866).  Cf.  also  Hautefeuille;  also  Noelting  (Inaug.  Diss.,  Kiel,  1887).  who  traces  out 
the  relations  of  sphalerite  and  wurtzite,  and  shows  that  the  latter  has  often  been  produced  in 
nature  from  the  former. 

Réf.—»  On  artif.  cryst.,  C.  R.,  62,  1002,  1866;  Foerstner  obtained  h  =  08002,  Zs.  Kr.,  6, 
863,  1881.     *  On  nat.  cryst.,  Bolivia,  only  c,  w,  a,  o,  1.  c. 

Erythrozincite  DamouTy  Bull.  Soc.  Min.,  3,  156,  1880.  Probably  a  mangauesian  variety 
of  wurtzite.  Occurs  in  thin  plates.  Optically  uniaxial,  positive  (Dx.,  ib.  4,  40,  1881).  Soft. 
Color  red.  Streak  pale  yellow.  Translucent.  Contains  sulphur,  zinc,  manganèse.  In  veins 
of  lapis  lazuli  from  Sibcria. 

70.  MIIiLERm!.  Haarkics  (as  a  var.  of  Schwefelkies)  Wern.,  Bergm  J..  883,  1789  (fr. 
Johaung.);  Hofmann.  id.,  175,  1791.  Fer  sulfuré  capillaire  (as  a  var.  of  Pyrite)  H..  Tr.,  4,  1801. 
Capillary  Pyrites.  Gediegen  Nickel  Klapr.,  Beitr.,  5,  231,  1810.  Schwefelnickel  Bert.;  Arf- 
wdson,  Ak.  H.  Stockh.,  427,  1822.  Harkise  Beud.,  Tr.,  2,  400,  1882.  Capillose  Chapman,  Min., 
135,  1843.     Millerit  Ilaid.,  Handb.,  661,  1845.     Trichopyiit  Olock.,  Svn.,  43,  1847. 

NickelkieH  Germ.  Sulphuret  of  Nickel.  Nickel  sulfuré  Fr.  Sulfuro  di  Nickel,  Archise 
Ital.     Sulfuro  de  niqucl  Span. 

Ehombohedral.     Axis  6^  =  0'9883;  0001  A  lOÎl  =  48°  46J'  Miller*. 

Forms»:  wi  (lOÏO,  i),  a  (1120,  »-2),  A;  (2130,  *-{)î  ^  (lOÎl,  B)\  also  as  cleavage-faces: 
e(10Î6,  i),    d  (1013,  i);    e.  (01Î6,  -  i),    d,  (0118,  -  i). 

Angles:  ee'  =  18"  37i',    dd'  =  *35"  52',    rr'  =  SV  17',    dd,  =  20°  29'. 

Usually  in  very  slender  to  capillary  crystals,  often  in  délicate  radiating  groups; 
sometimes  înterwoven  like  a  wad  of  hair.  Also  in  columnar  tufted  coatings,  partly 
semi-globular  and  radiated. 

Cleiivage:  e,  e,,  d,  d^,  ail  perfect,  Mlr.  Fracture  nneven.  Brittle;  capillary 
crystals  elastic.  H.  =  3-3-5.  G.  =  5-3-5*65;  5*65  fr.  Saalfeld,  Rg.  Luster 
metallic.  Color  brass-yellow,  inclining  to  bronze-y ellbw,  with  often  a  gray 
iridescent  tarnish.     Streak  greenish  black. 

Comp.— Nickel  sulphide,  NiS  =  Sulphur  35-3,  nickel  64-7  =  100. 

P3n'.}  etc. — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  fuses  to  a  globule.  Wben 
roasted,  gives  with  borax  and  sait  of  phosphorus  a  violet  bead  in  O.F.,  becoming  gray  in  R.F. 
from  reduced  metallic  nickel.  On  charcoal  in  R.F.  the  roasted  minerai  gives  a  cohérent 
metallic  mass.  attractable  by  the  magnet.  Most  varieties  also  show  traces  of  copper,  cobalt,  and 
iron  with  the  fluxes. 

Oba. — Occurs  commonly  in  capillary  crystals.  in  the  cavities  and  among  crystals  of  other 
minerais.    Found   at  Joachimsthal  in  Bohemia;  Jolianugeorgenstadt;   Pi^ibram;  Riechelsdorf; 
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Andreasberg;  Himmelfahrt  mine  near  Freiberg  and  Marienberg  in  Saxony;  at  Micheroux» 
Belgium;  Ôornwsdl;  near  Merthyr  Tydvil,  ai  Dowlais,  occupies  cavities  in  nodules  of 
siderite. 

OccuTs  at  the  Sterling  mine,  Antwerp,  N.  Y.,  in  radiating  groiips  of  capillary  crystals  with 
ankerite  in  cavities  in  bematiie;  in  Lancaster  Co. ,  Pa.,  at  Gap  mine,  witb  pyrrhotite,  in  tbin 
coatiugs  of  a  radiated  nbrous  structure,  ofteu  witb  a  velvety  surface  of  crystals,  or  tuf ts  of 
radiated  needles.  Witb  calcite.  dolomite  and  Huorite,  forming  délicate  tan^led  liair-like  tufts, 
in  géodes  in  limestonc,  often  peneirating  tbe  calcite  crystals,  at  8t.  Louis,  Mo.;  similarly  near 
Miiwaukee,  Wls. 

Stated  to  occur  in  considérable  deposits  in  quartz  near  Benton  in  Saline  Co.,  Arkansas 
(Min.  Hes.  U.  S  ,  1^.  18t57).     6puringly  présent  wiib  pyrite  and  marcasite  atone  of  tbeciunabar 
mines  in  Pope  Valley,  Mayacmas  distr.,   Cal..  Witb  a  green  cbromiferous  garnet  in  Orford    • 
Townsbip,  Québec,  disseminaled  iu  grains  in  calcite. 

Identitied  in  tbe  nickel Iterousmetallic  iron  of  Santa  Catarioa,  Brazil  (Meunier). 

Artil — Obtained  iu  groupa  of  acicular  crystals  by  Weinscbenk,  Zs.  Kr  ,  17,  500,  1890;  also 
earlier  by  Baubigny,  Fouq\ié-Lévy,  Syntli.  Min..  306,  1882. 

The  capillary  pyrites,  Ilaarkies,  of  Werner  was  true  millerite,  from  Jolianngeorgenstadt, 
according  to  Hofmann,  Miu.,  4,  168,  1817.  But  capillary  pyrite  and  marcasite  bave  sometimes 
gone  by  tbe  same  name. 

Ret— »  Pbil.  Mag  ,  6.  104, 1835,  or  Pogg.,  36,476, 1835,  and  Min.,  p.  168,  1852.  Cf.  Breitb., 
Pogg..  61,  511.  1840. 

Jaipuritk.  Sulpburet  of  Cobalt  Middleton,  Pbil.  Mag.,  28,  352.  1846.  Syepoorîte/.  yïeoll. 
Min..  458,  1849.  Jeypoorite  ifeww,  Proc.  Roy.  Soc,  21,  292.  1873.  Jaipurite  F  B.  Mallei, 
Records  Ueol.  Surv.  India,  14,  pt.  2,  190,  1880,  aud  Min.  India,  16,  1887.  Ruténite  Adam, 
Tabl.  Min.,  55,  1869.  Kobaltsulfuret  pt.,  Schwefelkobalt  pt.,  Kobaltkies  pt.,  Graukobalterz, 
Kobaîtblende  Germ. 

Described  as  a  simple  cobalt  sulpbide  (CoS),  occurring  massive,  witb  G.  =  5*45,  and  of  a 
8teel-gray  color,  stated  to  bave  been  found  at  tbe  Kbetri  mines,  Jaipur  (Syepoore,  JeyjHJor), 
Rajputana,  India.  and  to  be  '  used  by  Indian  jewelers  for  staininggold  of  a  délicate  rose  color." 
Mallet  (1.  c.)  questions  tbe  existence  of  the  minerai,  be  baving  found  only  cobaltite  and  danaite 
it  the  locality.  Moreover  tbe  cobalt  ore  from  tbe  Kbetri  mines,  sold  to  Indian  enamelers  under 
Uie  name  of  "  sebta."  is  used  in  enameling  in  différent  shades  of  blue  (not  red)  on  gold  and  sîlver. 

It  is  to  be  noted  hère  that  Weinscbenk  describes  an  artificial  cobalt  monosulpbide,  CoS.  in 
tin-white  crystals  resembling  tbose  obtained  of  the  nickel  sulpbide,  millerite.  See  Zs.  Kr.,  17, 
'm,  1890. 


71.  NIOCK>IirrB.  Kupfemîckel  ffiàme,  Anledn.  Malm  og  Berg.,  76,  1694.  Cuprum 
Nicolai  [mistaken  tri.]  /.  Woodvxird,  Foss.,  1728.  Kupfernickel,  Arsenicum  sulpbure  et  cupro 
mineralisatum,  aeris  modo  rubente,  Wall.,  228,  1747.  Niccolum  ferro  et  cobalto  arsenicatis  et 
sulphuratis  min.  (fr.  Saxony)  Vronst.  Ak.  H.  Stockb.,  1751,  1764  (tirst  discov.  of  métal);  Min., 
218,  1758.  Cuprum  min.  arsen.  fulvum  Linn.,  1768.  Mine  de  cobalt  arsenicale  tenant  cuivre 
8age.  Min.,  58.  1772;  de  Liste,  Crist..  3,  135,  1783.  Niccolum  nativum  Beigm..  Opusc  ,  2.  440, 
1780  lîotbnickelkies,  Arsen iknickel.  Oerm.  Copper  Nickel,  Arsenical  Nickel.  Nickeline 
Beud.,  Tr.,  2,  586,  1832.  Arsenischer  Pyrrotin  Breitfi.,  J.  pr.  Cb.,  4,  266,  1835.  Niccolite  2)ana, 
Niquel  rojo  8pan. 

Antimonarsennickel  Petersen,  Pogg.,  137,  896, 1869.  Aarite  Adam,  Tabl.  Min..  40,  1869. 
Arite  Pisani,  C.  li.,  76,  239,  1873. 

Hexagonal.    Axis  é  =  0-8194;  0001  A  lOÎl  =  *43°  25'  Breithaupt*. 
Porms:    c  (0001,  0),    wi  (1019.  7);  a'(10Îl,  1).     Angle:  xx'  =  40'  12'. 

Crystals  rare.  TJsually  massive,  structure  nearly  impalpable;  also  reniform 
with  a  columnar  structure;  also  reticulated  and  arborescent. 

Fracture  uneven.  Brittle.  H.  =  5-5-5.  G.  =  7-33-7-67.  Luster  metallic. 
Color  pale  copper-red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish  black. 
Opaque. 

Comp,— Nickel  arsenide,  Ni  As  =  Arsenic  56-1,  nickel  43-9  =  100.  Usually 
contains  a  little  iron  and  cobalt,  also  sulphur;  sometimes  part  of  the  arsenic  is 
replaced  by  antimony,  and  then  it  graduâtes  toward  breithauptite.  The  intermediato 
yarieties  hâve  been  called  arite. 

AnaL— 1,  Petersen,  Pogg..  134,  82,  1868.  2,  Wînkler,  Jb.  Min..  818.  1872.  8,  L.  Sipôcz, 
Za.  Kr..  11.  215,  1885.  4.  Gentb,  Am  Pbil.  Soc.,  20.  403.  1882.  5-7,  Berlbier,  Ann.  Mines,  4^ 
467, 1819;  ibid.,  7,  587.  1885.     8.  Petersen.  Pogg.,  137,  396,  1869.     9,  Pisani,  1.  c. 
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1.  Orâinary. 

As  8b         S  Ni  Fe 

1.  Wittichen                             G.  =7-626    6849  —  118  43-86  0  67  Bi 0-54  =  99  74 

2.  Telhadella  mine.  Portugal  G.  =  7*88      60*78  —  8  85  4241  1*40  SiO,  1-65  =  10009 
8.  Dobeina                                 G.  s=  7*518    58*88  208  2*80  42*65  017  Bi  010  =  100*58 

4.  Sllver  Cllff,  Col.                   G.  =7*814    46*81  224  2  52  44*76  0*60  Cu  1*59,    Co  170 

=  100  22 

2.  Antmanial, 

5.  AUemont                                                   48*80  8*00  2*00  89*94  tr.  Co  0*16  =  98*90 

6.  Balen                                                           82*8  280  25  845  1*4  8iO,  2*0  =  100*7 

7.  '*                                                              88*0  [27-81  2.8  880  1*4  SiO,  20=100 

8.  Wolfach                                G.  =7-50      80*06  2822  1*77  89*81  096  Co  rr.= 100*82 

9.  Aritâ                                      G.  =7*19      11-5  48  6  1*7  878  Zn  2*4  =  101*6 


r.,  etc. — In  the  closed  tube  a  faint  white  ciystalline  sublimate  of  arsenic  trioxide.  In  the 
open  tube  a  sublimate  of  arsenic  trioxide,  with  a  trace  of  sulphurous  fumes,  the  assay  becominff 
vellowish  green.  On  charcoal  ^ves  arsenical  fumes  and  fuses  to  a  globule,  whicb.  treated  witn 
borax  glass,  affords.  by  successive  oxidation,  reactions  for  iron,  coralt,  and  nickel;  the  antimo- 
nial  varieties  give  also  reactions  for  antimony.     Soluble  in  aqua  regia. 

Oba. — Accompanies  cobalt,  silver.  and  copper  in  the  Saxon  mines  of  Annaberg,  Schneebere, 
etc.;  also  in  Thunngia,  Hesse.  and  Styria,  and  at  Allemont  in  Dauphiné;  at  the  Ko  mines  in 
Nordmark,  Sweden;  at  Balen  in  the  Biasses  Pyrénées  {arite);  occasionally  in  Comwall,  as  at 
Pen^elly  and  Wheal  Chance;  formerly  at  the  Hilderstone  Hills,  Scotland;  at  Chaîiarcillo.  near 
Copiapo,  and  at  Uuasco,  Chili;  abundant  at  Mina  de  la  Rioja,  Oriocha,  in  the  Argentine 
Republic. 

Found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltlte;  sparingly  at  Franklin 
Furnace,  N.  J.  (Koenig);  Silver  Clitf,  Colorado;  Tilt  Cove,  Newfoundland. 

Named  from  the  contained  métal.  The  name  of  the  species  should  be  formed  from  the 
Latin  word  for  nickel,  niceolum,  proposed  by  Cronstedt,  and  hence  should  be  written  rUeooUne, 
or  better  niceoliU,  in  place  of  Beudant's  nideUns, 

Rei— >  L.  c,  Pogg.,  61.  515,  1840. 


72.  BRZirrHAUPTITB.  Antimonnickel  Stromeyer  A  Hausm.,  Gel.  Anz.  GOtt.,  2001, 
1888.  Antlmonial  Nickel.  Hartmannite  Chapman,  Min.,  1848.  BreithaupUt  Haid,,  Handb.. 
559,  1845. 

Hexagonal:    Axis  è  =  0-8586;  0001  A  lOÎl  =  44**  45|'  Breithaupt*. 

Fomis:    c  (0001,  0),    m  (lOÏO,  J);    t(10Ï2,  i).    w  (8082.  |),    «(2021,2)». 
Angles:    d  =  26-  22',    eu>  =  *56'  6',    ci»  =  68**  14',    û"  =  25**  40',    irw'  =  49'  2'. 

Crystals  thm  tabular,  rare;  also  hexagonal  prisms  (artif.*).  Arborescent  and 
disseminated,  massive. 

Fracture  uneven  to  small  subconchoidal.  Brittle.  H.  =  5  -5.  G.  =  7*541 
Breith.  Luster  metallic,  splendent.  Color  on  the  fresh  frÎEU^ture  light  copper-red, 
inclining  strongly  to  violet.     Streak  reddish  brown.     Opaque. 

Comp.— Nickel  antimonide,  NiSb  =  Antimony  67*2,  nickel  32-8  =  100. 
Arsenic  is  sometimes  présent;  compare  analyses  5-9  under  uiccolite. 

PîH^. — In  the  open  tube  white  antimonial  fumes.  On  charcoal  fuses  in  R.F.,  gives  oflf  antl- 
monial fumes,  and  coats  the  coal  white;  if  lead  is  présent,^  yellow  coating  near  the  assay; 
treated  with  soda  the  odor  of  arsenic  may  be  distingiiished  in  most  spécimens. 

Oba. — Found  in  the  Harz  at  Andreasberg,  wUh  calcite,  galena.  and  smaltite.  Has  been 
obseryed  as  a  furnace  product,  crystallized,  cf.  réf.*  below. 

Named  after  the  Saxon  mineralogist,  J.  P.  A.  Breithaupt  (1791-1878). 

BéBiL—^  Pogg.,  61,  512,  1840.    *  Brand,  on  artif.  cryst.,  Zs.  Kr.,  12,  284,  1886. 

73.  TROUJTB.    Pyrrhotite  pt.     Troilit  Raid.,  Ber.  Ak.  Wien,  47  (2).  288,  1868. 
Usually  massive. 

H.  =  4-0.     G.  =  4-75-4-82.     Color  tomback-brown.    Streak  black. 

Comp.— Iron  sulphide,  usually  accepted  as  FeS  =  Sulphur  36*4,  iron  63"6=100; 
ît  may,  however,  be  idontical  with  pyrrhotite,  as  urged  bv  Meunier. 

AnaL— 1,  J.  L.  Smith.  Am.  J.  Se..  19,  156,  1855.  2,  Id.,  C.  R^,  81,  976, 1875,  also  Rg.,  l.c, 
8.  Rg.,  Min.  Ch.,  58,  1875,  cf.  also  Pogg..  74,  443,  1848.  122,  865,  1864.  4,  B.  Gelnitz,  Jbi 
Min.,  608,  1876.    5.  6,  Meunier,  Ann.  Ch.  Phys.,  17.  86.  1869. 


PYBBHOTITE. 
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1.  Tazewell  Co.,  Tenn. 

2.  Sevler  Co.,  Tenn.  G.  =  4818 
8.  Seelftsgen  Q.  =  4'787 
4.  Nenntmannsdorf 

«.  Toluca  G.  =  4-7W 

6.  Charcas  G.  =  4*780 


S        Fe  Ni 

85-67  62-38  0'82  Cu  tr.  SiOi.  CaO  0*64  =  99*01 

86*21  68-48  —  =09-69 

85-91  68*85  —  =  9926 

87-86  63  82  —  =  101  18 

40-08  69-01  0-14  Cu  tr.  =  99*18 

89*21  56-29  810  =  98*60 


Pyr.,  etc. — Same  as  for  pyrrhotite. 

Om.— Common  in  iron  météorites  in  nodules  disseminated  more  or  less  sparingly  through 
the  mass.  also  in  narrow  Teins  usually  separated  from  the  iron  by  a  thin  layer  of  grapiiite. 

It  is  assumed  by  Rose  that  the  iron  sulphide  of  meteoric  iron  is  troifite,  tbat  of  meteoric 
stDnas  (sometimes  crystallized)  is  pyrrhotite,  but  as  remarked  above,  tbey  may  be  both  pyrrhotite. 

Named  after  Dominico  Troih.  who,  in  1766,  described  a  météorite  that  fell  that  year  at 
Albareto  in  Modena,  which  con tains  this  species. 

Artif. — The  simple  iron  monosulphide  is  a  common  laboratory  product.  Weinschenk  bas 
obtained  it  in  crystals,  small  hexagonal  tables,  showing  the  basai  plane  and  pyramids  (or  rhom- 
bohedrons),  Zs.  &r..  17,  499,  1890. 


74.  PTRRHOTITB.  Yattenkies,  Pyrites  fusca.  Minera  hepatica,  pt.,  Wall,  Min.,  209, 
212.  1747.  Pyrites  en  prismes  hexagonales  Forst.,  Cat.,  1772;  Boum.,  de  Lisle's  Crist.,  3,  248. 
1788.  Magnetischer-ities  Wern,,  Ëer^m.  J.,  888,  1789.  Magnetic  Pyrites  Kirtoan,  1796. 
Magnetic  8ulphuret  of  Iron.  Magnetkies  Germ.  Fer  sulfuré  magnétique  Fr,  Leberkies  pt. 
Germ.  Leberkies  Lâonh,,  Handb.,  665,  1826.  Leberkise  Beud.,  Tr.,  2,  404,  1882.  Mafneto- 
pyrite  Glocker,  Grundr.,  1839.  Pyrrotin  pt.,  Magnetischer  Pyrrotin,  BreUh,,  J.  pr.  Ch.,  4, 
^65, 1885.     3iagnetkis  8wed,    Pirrotina  Ital.    Pirita  magnética  9pan. 

Hexagonal.     Axis  è  =  0-8701;  0001  A  lOÎl  =  45°  7^  Rose*. 

Forms*:  6(0001.  0),  fii(10lO.  /),  aai20,  i-S),  «(lOll,  1),  1(2(^1.2),  tt  (40ll.  4), 
«(60jl.  6)»?    y(20-0-2Ô-8,  V)*;    «(1121,2-2). 


cê  =45*8' 

<w  =  80"  85' 

»'    =    4t"80è' 

w'   =51^22' 

cz  =  68'^  32' 

cy  =8r  80i' 

2z'    =  *53^  11 

av    =41' 20' 

ea  =r  76"  0' 

69  =  60»   r 

uu'  =    58'    8' 

mê'  =  69'*  15' 

Twins:  tw.  pi.  «,  with  vertical  axes  nearly  at  right  angles  (f.  2).     Distinct 


1. 


2. 


Cyclopean  Is.,  Slg.  Elizabethtown*. 

Magnetic,  but  varying  much  in  intensity; 


crystals    rare,   commonly  tabnlar; 
•also   acute   pyramidal    with   faces 
^riated  horizontally.  Usually  mas- 
,  «Te,  with  granular  structure. 

Partiug:  e  sometimes  distinct; 
a  less  se.  Fracture  uneven  to  sub- 
conchoidal.  Brittle.  H.  =  3'5-4*5. 
6.  =  4*5S-4'64.  Luster  metallic. 
Color  between  bronze-yellow  and 
copper-red,  and  subject  to  speedy 
tarnish.  Streak  dark  grayish  black. 
sometimes  possessing  polaiity. 

Comp. — A  sulphide  of  iron,  often  containing  also  nickel;  formula  chiefly 
Pe„S,„  which  is  also  the  composition  of  the  artificial  compound  (Doelter). 
Analyses,  however,  vary  from  Fe^S.  up  to  Fe,,S,,,  while  conforming  to  the  gênerai 
formula  FcnSn  +  i.  Percentage  composition  Fe,-S„  =  Sulphur  38'4,  iron  61-6  =  100; 
Fe,S.  =  Sulphur  39-6,  iron  60-4  =  100;  Fe,S,  =  Sulphur  39-2,  iron  60-8  =  100. 

The  analyses  collected  and  tabulated  by  LindstrOm,  and  later  with  additions  by  Habermehl, 
«how  a  variation  from  Fe  :  S  =  1 :  11902,  corresponding  to  Fe.S.,  to  1  :  10610  or  Fei.SiT.  The 
material  may  not  in  ail  cases  bave  been  homogeneous.  Habermehl  obtained  from  the  Bodenmais 
p>Trhotite,  Fe  =  60*57,  as  the  mean  of  14  déterminations,  ten  of  them  essentially  identical,  on 
portions  separated  successively  from  the  fine  powder  suspended  in  water  by  a  strong  magnet; 
the  material  was  thus  proved  to  be  homogeneous  and  to  conform  closcly  to  FctSi.  On  the 
other  Imnd  Bodewig  and  also  Doelter  hâve  obtained  Feu  Si*.  The  FeS  of  anal.  4  needs 
eonfirmation. 

For  a  discussion  of  the  composition  see  Rg  .  Pogg.,  121,  837,  1864;  LîndstrOm.  Ofv.  Ak. 
8tockh  32,  No.  2,  25.  1875:  Habermehl.  Ber.  Oberhess.  Ges.,  18,  88,  1879;  Bodewig,  Zs.  Kr.. 
7.  174.  1882;  Doelter,  Min.  Mitth.,  7.  5a5.  1886. 
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AnaL— 1-8,  Bodewig,  1.  c.  4.  Gtitknecht,  Jb.  Min.,  1,  164,  1880.  5,  Doelter,  1.  a 
6-11.  LindstrOm,  1.  c.  12,  Nilsson,  Ofv.  Ak.  Stockh..  41,  No.  9,  89.  1884.  13-15,  17,  J.  F. 
Mackenzie,  priv.  contr.  16,  Harringtou,  Am.  J.  Se.,  11,  887,  1876.  18,  19,  Rg.,  1.  c. 
20,  Funaro,  AU.  Soc.  Toec.,  172, 1881.    21,  Mutschler,  Lieb.  Ann.,  186,  208,  1877. 


S  Fe 

88-56  61-38  Co  029  =  10018 

38-75  60*59  Co 0  68  -  9997 

38-45  61-53  =99  98 

86-85  6315  =99*50 

3910  61-77  Co  ir.  =  100*87 

38  88  6018  Cu  tr.,  SiO,  057.  CaCO,  0*80  =  99*98 

38'22  60-91  Cu  tr.,  SiO,.  etc.,  097  =  10010 

38-89  60-20  SiO,  0-98  =  10007 

39-74  59  76  Ni  0  09,  Cu  0  12,  SiOs  045  =  10016 

38  77  59  40  Ni  0-51.  Cu  tr,,  SiOs  122  =  9990 

37-77  60-85  Ni  0  04,  Cu  ir.,  SiO,  1  91  =  100-67 

37-76  6160  =99  36 

38  22  6165  =99  87 

37*98  61-84  Ni  025  =  10007 

39  28  60-08  Ni  078  =  100-09 
88-99  60-04  Ni  102  =  10005 
39-85  58-73  Ni  1-53  =  100-11 

89-02  60-56  NiO-ll,Co,Mn,Cu  081  =  100 


1.  Ordinary, 

1. 

Schreibershau 

2. 

Pallauza 

8. 

Bodeumais 

4. 

Tavetachthal 

G.  =  4*62 

5. 

Schneeberg 

6. 

Freiberg 

G.  =  4*642 

7. 

Utô 

G.  =  4-627 

8. 

Kongsberg 

G.  =  4-584 

9. 

TaDimela 

10. 

Smôrvik 

11. 

Adolfagrufva 
Vesir.  Silfberg 

12 

G.  =  4-85 

13. 

Mouroe,  Codd. 

14. 

Brewster,  N.Y. 

G.  =  4*66 

15. 

Fort  Montgomery, 

» 

Putnara  Co,  N.  Y.  G.  =  464 

15rt. 

pt., 

magnetie 

156. 

pt.. 

rum-rruignetic 

16. 

Elizabethtown 
2.  A'ickeliferaus. 

G.  =  4*622 

S 


Fe 


Ni 


88-91 

56-39 

4-66 

=  99-96 

40-27] 
38-59 

56-57 

3-16 

-100 

55-82 

559 

=  100 

37  59 

5516 

2  06 

Cuir.,  SiO,  5*90  =  100-71 

40*46 

56-58 

1-82 

Cu  0-54,  Co  0-48  =  9988 

G. 

S 

Fe 

Ni 

1. 

4-50 

88-01 

50-66 

11-33 

2. 

4-60 

87*99 

50-87 

•1001 

17.  Sudbury  G.  =  4*51 

18.  Hilsen  G.  =  4577 

19.  Gap  Mine.  Pa.  G.  =  4543 

20.  Frigido 

21.  Todtmoos  G.  =  4*12-4*20 

Forbes  (Phil.  Mag.,  35,  174,  180,  1868)  lias  described  a  sulpbide  of  iron  aud  nickel  frooL 
Scotlaud,  whicb  seeras  to  lie  between  pyrrhotite  and  pcullanditc.  Massive,  stronglv  magnetie. 
Occurs  near  Inverary  Castle,  Argyleshire,  anal.  1,  after  deducting  impurities;  afeo  from  tbe 
Craigmuir  mine,  eight  miles  below  Inverary,  anal.  2.  In  both  the  ratio  of  Fe  :  Ni  =  5 :  1  nearly. 

Co.Cu  tr,  =  100 

Co  1  02,  As  004,  Cu  ir,  =  9993 

Tbis  is  called  inverarite  by  Heddle,  Enc.  Brit.,  16,  89"2,  1883. 

Pyr.,  etc.— Uncbanged  in  the  closed  tube.  In  the  open  tube  gîves  sulphurous  fumes.  On 
charcoal  in  R.F.  fuses  to  a  black  magnetie  mass;  in  O.F.  is  converted  into  red  oxide,  which 
with  fluxes  gives  only  an  iron  réaction  when  pure,  but  many  varieties  yield  small  amounts  of 
nickel  and  cobalt.     Ôecomposed  by  hvdrochloric  acid,  with  évolution  or  hydrogen  sulpbide, . 

Ob«. — Occurs  at  Kongsberg,  Modum,  Snarum,  Hilsen,  in  Norway;  Klefva  and  Fahlun  in 
Swedcn;  Andreasberg  and  Treseburg,  Uarz;  Bodenmais  in  Bavarla;  Breitenbrunn,  Saxony; 
JoHchiinslhal.  Bohemia;  Nizbni  Tagilsk;  Minas  Geraes  in  Brazil.  in  large  tabular  crystals;  tbe 
lavas  of  Vesuvius;  Cornwall;  Appin  in  Argyleshire. 

In  N.  America  in  Maine,  at  Standish  m  crystals  with  andalusite;  in  Vermoni,  at  Stafford, 
Corinlh,  and  Shrewsbury.  In  many  parts  of  Massachusetts,  In  Connecticut,  at  Trumbull  with 
topaz.  in  Monroe,  and  elsewhere.  In  N,  Tmk,  1^  m.  N.  of  Port  Henry.  Ëssex  Co.  ;  near  Natural 
Bridge  in  Diana,  Lewis  Co.  ;  at  O'Neil  mine  and  elsewhere  in  Orange  Co.  In  N.  Jersey,  Morris 
Co.,  at  Hurdstown,  cleavable  massive.  In  Pennsylvania,  at  the  Grap  mine,  Lancaster  Co., 
niccoliferous.  In  Tennessee,  at  Ducktown  mines,  abundant.  In  Canada,  in  large  veins  at  St. 
Jérôme,  Elizabethtown,  Ontario;  at  Sudbury  (anal.  17),  etc. 

Pyrrhotite  is  often  présent  in  disseminated  particles  or  crystals  In  meteoric  stones;  the  iron 
sulphfde  of  meteoric  irons  (p.  29)  is  generally  referred  to  troilite  (Rose,  1.  c,  cf.  troilite). 

Named  from  nvfifiôrrfÇ,  reddish, 

Alt.— Occurs  altered  to  pyrite  (G.  Rose,  ZS.  G.  Ges.,  10,  98,  1868);  also  to  Hmonite  and 
siderite. 

Réf.— 1  Crystals  from  the  Juvinas  météorite,  which  fell  June  15,  1821,  Pogg.,  4,  180,  1825. 
Other déterminations:  Eenng.,  Kongsberg,»'  =  58°  22',  Ber.  Ak.  Wien,  9, 1852;  Slg.,  Cyclopcan 
la.  on  analcite.  cu  =  75**  18'  and  uu'  =  57"  51',  whence  è  =  1-6502.  Zs.  Kr..  11.  843,  1886  An 
orthorhombic  form  for  pyrrhotite  bas  been  suggested  but  not  confirmed,  cf.  Streng.  Jb.  Min., 
799.  1878.  1,  183.  1882. 


POLTDYMITE.  lo 

'  Rose  obsenred  c,  a.  m,  «,  z,  v\  Bournon  early  gave  figures  and  measurements  f rom  which 
Hoee  deduces  2021  and  1122  (cf.  PU.,  Min..  213,  1837).  Slg.  gives  c,  wi,  «,  u.  «D'Achiardi. 
Bottino.  Att.  Soc.  Tosc.,  2,  114,  1876.  *  E.  8.  D.,  Elizabethtown,  Ontario,  Am.  J.  Se.  11,  386, 
1876;  w  and  y  may  be  identical,  tbe  measured  angles  given  are  80^°  and  8li°  respectively. 

EitfEBERiTE  D.  Forhes,  Phil.  Mag.,  29,  9, 1865.  Krœberite  is  a  strongly  magnetic  minerai, 
in  copper-colored  crystals,  not  yet  analyzed,  which  Forbes  says  "appears  to  be  principally  a  sub- 
sulphide  of  iron."  The  reasons  for  this  opinion  are  not  stated.  Named  after  P.  Krœber.  It 
is  from  between  La  Paz  and  Yungas,  on  tbe  eastcrn  slope  of  the  Andes. 

HoKBACHiTE,  Knop^  Jb.  Min.,  521,  1878.  In  crysUlline  masses,  showing  an  imperfect 
cleavage  direction.  H.  =  4*5.  G.  =  4*48.  Color  resembling  pyrrhotite  but  darker,  pinchbeck- 
brown  to  steel-gray.    Streak  black.    Anaîysis,  Wagner,  1.  c. 

8}  45-87  Fe  41-96  Ni  11-98        =        99-81 

This  corresponds  pretty  nearly  to  4Fe>Ss.NisS,.  If  confirmed,  it  would  belong  in  the  fol- 
lowing  section.  An  earlier  anaîysis  by  Rg.  gave  différent  results,  viz.:  S  40*08,  Pe  66-96,  Ni 
8-86  =  99-85,  G.  =  4-7;  the  latter  called  it  simply  pyrrhotite.     Pogg.,  121,  861,  1864. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iron  and  nickel 
vitriol.  Occurs  with  chalcopjrrite  in  irregular  masses  in  the  serpentinlzed  gneiss  at  Horbach 
.  near  St.  Blasien,  in  the  Black  Forest. 


C.  Intermediate  Division. 

Group  1. 

75.  Polydymite  Ni,S,  Isometric 

76.  Beyrichite  Ni.S, 

Polydymite  and  Beyrichite  may  prove  to  be  the  same  species. 

77.  Melonite  Ni.Te, 

75.  POLTDTBflrrX!  H,  Laspeyreê,  J.  pr.  Ch.,  14,  897.  1876. 

Isometric.  In  octahedrons;  frequently  in  polysynthetic  twins  with  tw.  pi.  o; 
often  tabular. 

Cleavage:  cubic,  imperfect.  H.  =  4*5.  G.  =  4*54-4'81.  Luster  metallic, 
brilliant  on  the  fresh  fracture.  Color  light  gray  to  steel-gray;  easily  tarnished. 
Opaque. 

Comp.— A  nickel  sulphide,  perhaps  Ni^S,  =  Sulphur  40-6,  nickel  59*4  =  100. 
AnaL— 1,  2,  Laspeyres,  on  0*28  and  0*2  gr. 

S  Ni  Co         Fe  Sb         As 

1.  Grûnau    G.  =  481  4027        63-51        0*61        884       051        104    =    9978 

2.  ••  89-20  58-13  412        116        230    =    9990 

After  deducting  impuritles  (gersdorffite,  ullmannite  5  p.  c),  anal.  1  becomes:  8  41*09, 
Ni  54*30,  Co  0-63,  Fe  8*98  =  100. 

Pyr.,  etc.— Insoluble  in  hydrochloric,  soluble  in  nitric,  add,  with  séparation  of  sulphur. 
B.B.  décrépi tates,  in  the  closed  tube  gives  a  sulphur  sublimate  and  fuses  to  a  dark-green 
magnetic  b^ul. 

Obs. — Occurs  intimately  mlxed  with  gersdorifite,  ullmannite,  millerite,  siderite,  quartz, 
rohalerite,  galena,  bismuthinite.  and  other  minerais,  at  Grûnau,  in  Sayn-Altenkirchen, 
Westphalia. 

A  nickel  ore  from  Sudbury,  Ontario,  analyzed  by  Clarke  and  Catlett  (Am.  J.  Se,  37,  372, 
1889,  cf.  p.  65)  corresponds  to  NisFeSs,  conforming  to  the  gênerai  formula  of  polydymite; 
another  Sudbury  ore  agrées  with  pentlandite  (cf.  p.  65).  and  stlU  another  is  a  nlckeliterous 
pyrrhotite  (p.  74). 

Named  from  icoXvi  many,  ôiôv^oÇ  iwin,  because  observed  in  polysynthetic  twinned  forms. 

Grùnauitb.  Nickelwtsmuthglanz  Kbl ,  J.  pr.  Ch.,  6.  882,  1885.  Bismuth  Nickel. 
Grûnsuite  NieoL,  Min.,  458,  1849.  Saynit  Kbl.,  Taf.,  13,  1858.  Wismuthnickelkies,  Wismutb- 
nickelkobaltkies  Oerm. 

Described  as  isometric,  with  octahedral  cleavage.  H.  =  4*5.  G.  =  5*13.  Luster  metallic. 
Oolor  light  steel-gray  to  silver-white,  often  tarnished.  Streak  dark  gray.  Analyses:  1,  Kobell, 
i.  c    2,  3,  Schnabel.  Rg.,  Min.  Ch.,  108.  1860. 
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8 

Bl 

Ni 

Fe 

Co 

Cu 

Pb 

88*46 
81*99 
8810 

14*11 
10*49 
10  41 

40*66 
22*08 
22*78 

8*48 
6-55 
6-06 

0*28 
11*24 
11*78 

1-68 
11*59 
11*56 

1*58    =    100*24 
7-11     =    100 
4-86    =    100 

1. 

2. 
8. 

Found  at  Qrtlnau.  in  Sayn-Altenkirchen,  with  quartz  and  clialcopyrite.  According  to 
Laspevres  this  supposed  species  is  a  polydymite,  impure  through  the  admixture  of  bismuthinite, 
also  chalcopyrite,  and  galena. 

76.  BEYRIOHITB.    Fûrber;  K.  Th,  Lkbe,  Jb.  Min..  840,  1871. 

In  complex  prismatic  crystals  longitudinally  striated,  groaped  radially  or 
twisted  screw-like.  Terminated  by  a  single  plane  (cleavage)  with  another  plane 
inclined  81**  to  vertical  axis,  and  a  third  36*^  to  this. 

H..  =  3-3-5.     6.  =  4*7.     Luster  metallic.     Color  lead-gray. 
Comp.— Perhaps  Ni.S,  or  2NiS.NiS,  =  Sulphur  42-1,  nickel  57-9  =  100. 
Analysii.— Liebe,  1.  c. 

S  42-86  Fe  2*79  Ni  54*28  =  9988 

Pyr.,  etc. — B.B.  in  the  closed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on 
charcoal  fuses  to  a  brass-yellow  magnetic  globule.  Soluble  in  aqua  regia,  yielding  an  emerald- 
green  solution. 

Obi. — From  Lommerichskaul  mine  in  Westerwald,  where  it  is  associated  with  millerite,  and 
into  which  it  is  believed  to  change  readily. 

Artif.— An  artificial  nickel  sulphide,  having  the  composition  NisS4,  bas  been  obtained  by 
Sénarmont,  Ann.  Ch.  Phys.,  32,  165,  1851. 


77.  MBIiONITZI.  Genih,  Am.  J.  Se,  46,  813,  1868.  Tellumickel  Rg.,  Min.  Ch.,  17. 
1875. 

Hexagonal,  with  eminent  basai  cleavage.     Generally  in  indistinct  granular  and 

foliated  particles. 

Luster  metallic.      Color    reddish    white,  rarely    tarnished  brown.      Streak 

dark  gray. 

Comp.— A  nickel  telluride,  perhaps  Ni,Te,  =  Tellurium  76-2,  nickel  23-8  =  100. 

AnaL— Gknth,  1.  c,  after  deducting  22*2  p.  c.  quartz  and  8*26  gold: 

Te  78  48  Ni  20*98  (Co  tr.)  Ag  408  Pb  0*72  =  99*21 

Gknth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hessite,  l*17altaite.  2*29  native 
tellurium,  and  89*25  melonite. 

Pyr.,  etc.— B.B.  in  the  open  tube  gives  a  sublimate  fusing  to  colorless  drops,  leavinf  a  gray 
mass;  on  charcoal  burns  with  a  bluish  flame,  giving  a  white  volatile  coating,  and  a  greenish  gray 
residue;  in  R.F.  with  soda  a  gray  powder  of  magnetic  metallic  nickel.  Soluble  in  nitric  acia, 
^ivinff  a  green  color,  and  on  evaporation  yielding  a  white  crystalline  powder  of  tellurium 
dioxiae. 

Obs. — Found  with  other  tellurium  minerais  at  the  Stanislaus  mine,  Califomia.  Probably 
also  at  the  Forlorn  Hope  mine,  Bouldcr  Co.,  Colorado  (Hillebrand). 

Group  2. 

The  species  hère  included  are  sometimes  regarded  as  Sulpho-salts:  Salpho- 
ferrites,  etc.     Cf.  Groth,  Tab.  Ueb.,  25,  1889. 


78. 

Bornite 

Linnœite 
Daubreelite 
Cnbanite 
CarroUite 

Chalcopyrite 

Barnhardtite 

Stannite 

3Cu,S.Fe,S, 

Isometric 

79. 
80. 
81. 
82. 

CoS.Co,S, 
FeS.Cr,S, 
CuS.Fe,S, 
CuS.Co.S, 

Isometrio 
Massive 
Massive 
Isometric 

88. 

Ou,S.Fe,S, 

Tetragonal 

è 
0-986S 

84. 

Cu,S.PeS.SnS, 

Massive 

BORNITE, 


77 


78.  BORNTTB.  Kupferkles  pt.,  Kupfer-Lazul  Hen/ckelt  Pyrit.,  1725.  Lefyerelag.  Brun 
Eopparmalin,  Minera  Cupri  Hepatica,  Cuprum  sulfure  et  ferro  mineralisatum,  WM.,  2^,  1747. 
Cuivre  vitreuse  violette  Fr.  Tri.  Wall.,  1758.  Koppar-Lazur,  Minera  CUpri  Lazurea,  Oronat., 
175,  1758.  Buntkupfererz  Wern.  Purple  Copper  Ore  Kirw.  Variegated  Copper  Ore. 
Cuivre  pyriteux  herâtique,  H.  Cuivre  panache  F^.  Phillipsite  Beud,,  Tr.,  2,  411,  1882. 
Pyrites  erubescens  Dana,  Min..  408,  1837;  Poikilopyrites  Oloek.,  Qrundr..  828.  1839.  Bornlt 
ffaid,,  Handb..  562, 1845.  Poikilit  BreiÛi,  Erubescite i>ana,  Min..  610, 1850.  Cobre abigarrado, 
Cobre  panaceo,  Pecho  de  paloma,  8pan.  8.  A.  Peacock  ore  pt.  Èng,  JUnen.  Brokig  koppar- 
malm  âruwl.    Chalcomiklit  Blonutrand,  Ofv.  Ak.  Stockh.,  27,  24,  1870. 

Isometric.    Observed  forma: 

a(100,  »-f)       d(110,  •)        0(111,1)        n  (211.  2-2) 

Twins:  tw.  pi.  o,  often  penetration-twins,  hexagonal  in  form.  Habit  cubic^ 
hces  often  rough  or  curved.     Massive,  structure  granular  or  compact. 

Gleavage  :  o  in  traces.  Fracture  small  conchoidal,  uneven.  Brittle.  H.  =  3. 
ô.  =  4"9-5'4.  Luster  metallic.  Color  between  copper-red  and  pinchbeck-brown 
on  fresh  fracture,  speedily  iridescent  from  tarnish.  Streak  pale  grayish  black. 
Opaqae. 

Comp^  Var. — A  sulphide  of  copjjer  and  iron,  but  varying  in  the  proportions  of 
thèse  mêlais.  The  crystallized  minerai  agrées  with  Cu^eS,  =  Sulphur  28*1, 
copper  55  5,  iron  16'4  =  100;  this  may  be  written  3Cu,8.Fe,S,  (Groth)  or 
Cu,S.CuS.FeS  (Rg.). 

Analyses  of  massive  varieties  give  from  50  to  70  p.  c.  of  copper  and  15  to  6*5  p.  c.  of  iron. 
The  variation  is  due,  in  part  at  least,  to  mechanical  admizture,  chiefly  of  chalcocite;  this  com- 
monly  accepted  view  bas  been  confirmed  by  Baumhauer  by  microscopic  ezamination.  Zs.  Er., 
10,  447.  1885. 

AnaL— 1.  Plattner.  Pogg.,  47,  851,  1889;  also  other  analyses.  2,  Ohodnev.  Pogg.,  61,  895, 
1844.  8,  Bechi,  Am.  J.  Se..  14,  61.  1852.  4,  Collier.  Dana  Min.,  p.  45,  1868.  5.  Cb.  Staaf, 
Ofv.  Ak.  Stockh.,  6,66,  1848,  deducting  4*09  gangue.  6,  Hisinger,  Afh.  Phys.,  4,  859.  1815. 
7-14.  quoted  by  Cleve,  G.  FOr.  F5rh..  3.  526.  1876.  7.  A.  Euren.  8,  S.  R.  PaijkuU.  JL  G. 
Ekman.  10,  F.  Svenonius.  11,  12,  N.  EngstrOm.  18.  HJ.  BjOrklund.  14,  A.  Ekemnd. 
15,  Eatzer,  Min.  Mitth.,  9,  404,  1887.     16,  17,  PUttner.  1.  c. 


OrjfitaUùed. 

1.  Condurra  Mine,  Comwall 

2.  Redruth 


i< 


Massive. 

8.  Mte.  Catini 

4.  Bristol,  et. 

5.  Norbere 

6.  Vestanu>r8 

7.  Tunabere 

8.  Nummedal 

9.  Dàlsland 

10.  Svappavaara 

11.  Ranavaara 

12.  Falun 

13.  Ragisvaara 

14.  Aardal 

15.  Woderad 

16.  Sangerhausen 

17.  Eisleben 


G.  =6-071 
G.  =4-988 
G.  =;  5060 
G.  =  4-99 
G.  =  505 
G.  =  4-81 
G.  =  5-248 
G.  =  6*426 
G.  =  4  91 


S 

Cu 

Pe 

^.    ^7 

28*24 

56-76 

14-84 

=  99*84                         ^ 

26*84 

57*89 

14-94 

gangue  004  =  99*71 

24-98 

65-88 

18-08 

=  98-84 

25*88 

61-79 

11-77 

Ag  tr.  =  99-89 

25*49 

68-78 

10-78 

=  100 

24-70 

68-88 

11*80 

=  98*83 

25*87 

62-84 

11-46 

=  100-17 

25-34 

62-76 

11*64 

=  99*74 

25  55 

62*90 

1114 

=  99-59 

26-08 

62-40 

11*77 

=  100*25 

25-79 

62-84 

1218 

=  100*31 

26  08 

61-04 

12-81 

=  99*88 

24-16 

6714 

8*48 

=  99-78 

28-87 

68-75 

8*60 

=  100*72 

23-76 

59-85 

15*62 

insol.  1-28  =  100-46 

22-58 

71-00 

6*41 

=  99*99 

22-65 

69-72 

7*54 

=  99-91 

Many  aw^lyses  of  the  massive  minerai,  as  urged  by  Cleve,  agrée  closely  with  Cu6FeS4 
or  5CuaS.Fe«bt  =  Sulphur  25-5,  copper  68  8,  iron  11 -2.  Other  analyses  deviate  more  widely 
from  the  above  formula,  cf.  5th  Ed.,  p.  45. 

Pyr.,  etc.— In  the  closed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  open  tube  yielda 
sulphurous  fumes,  but  no  sublimate.  B.B.  on  charcoal  fuses  m  R.F.  to  a  brittle  m^netic 
globule.  The  roasted  minerai  eives  with  the  fluxes  the  reactions  of  iron  and  copper.  and  with 
soda  a  metallic  globule.    Soluble  in  nitric  acid  with  séparation  of  sulphur. 

Obo. — Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varieties 
are  founa  in  Comwall,  and  roostly  in  the  mines  of  Tincroft  and  Dolcoath  near  Redruth.  where 
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Siberia,  Silesia,  and  HuDgary.  It  is  the  principal  copper  ore  at  some  Chillan  mines,  espccîall^ 
those  of  Taniuya  aud  Supos;  also  coiumon  in  Peru,  Bolivia,  and  Mexico. 

At  tbe  copper  piine  in  Bristol,  Conn.,  abundant,  and  oflen  in  fine  crystallizations.  At 
Cbeshire,  sparingly  in  cubes,  with  barite,  malachite,  and  cbalcocite.  Massive  at  Mahoopeny, 
near  Wilkesbarre.  Penn.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  associated 
in  small  qiiantities  with  cbalcocite;  also  in  granité  at  Chesterâeld,  Mass.  ;  in  New  Jersey.  A 
common  ore  in  Canada,  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between 
L.  Memphremagog  and  Québec.     Howe  Inlet,  Br.  Columbia. 

Named  af  ter  Ignatius  von  Born,  a  distinguished  mineralogist  of  the  last  century  (1742-1791). 
The  name  phillipsite  bas  a  prior  use  for  another  species. 

Artif.— Cf.  Doelter.  Zs.  Kr..  11,  36,  1885. 

Cabtillite  Bg.,  Zs.  G.  <3es.,  18.  23,  1866.  A  massive  minerai  from  Guanasevi,  Mexico. 
resembling  bornite  in  color  and  tarnish.     H.  =3.     G.  =  6*  19-5*24.    Analysis,  Rg.: 

8  25-66        Cu  41-11        Zn  12-09        Pb  1004     .  Ag  464        Fe  649  =  10002 

Rammelsberg  writes  the  formula  (Cu,Ag)'S.2(Cu,Pb,Zn,Fe)S,  but  it  can  hardly  be 
regarded  as  other  than  a  mixture,  probably  an  impure  bornite. 


79.  IlINNfITE.  Kobolt  med  Jefn  och  Svafelsyra  (fr.  Bastnaes)  O.  Brandt,  Ak.  H. 
Stockh.,  119,  1746.  Kobalt  med  fôrvswafladt  J£lrn,  Cobaltum  Ferro  Sulphurato  miueralisatum, 
Oronst..  213,  1758.  Cobaltum  pyriticosum  Linn.,  1768;  de  Born,  Lilhoph.,  1,  144,  1772.  Mine 
de  Cobalt  sulfureuse  de  LiaU,  3,  134,  1783.  Kobalt-Glanz  pt.  Wern.,  Kirtoan,  etc.  Svafclbunden 
Kobolt  Hmnger,  Afh.,  3,  316,  1810.  Kobaltkies  ffausm.,  Handb.,  158,  1813.  Schwefel kobalt. 
Sulphuret  of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfuré  Fr.  Koboldine  Beud.,  Tr..  2,  417.  1832. 
Linneit  Haid.,  Handb  ,  560, 1845.  Eobaltnickelkies  [not  Kobaltkies]  Bg.  Siegenite  (fr.  MUsen) 
Dana,  Min..  687,  1850.    Koboltkis  8wed. 

Isometric.  Commonly  in  octahedrons.  Twins:  tw.  pi.  octahedral.  Also 
massive,  granular  to  compact. 

Cleavage:  cubic,  imperfect.  Fracture  uneven  to  subconchoidal.  Brittle. 
Etching  figures  similar  to  those  of  magnetite*.  H.  =  5*5.  G.  =  4'8-5.  Luster 
metallic.     Color  pale  steel-gray,  tarnishing  copper-red.     Streak  blackish  gray. 

Comp.,  Tar. — A  sulphide  of  cobalt,  Co,S^  =  CoS.Co,S,  analogous  to  the  spinel 
group.  This  requires:  Sulphur  42*1,  cobalt  57*9  =  100.  The  cobalt  is  replaced  by 
nickel  and  to  some  extent  by  iron  and  copper  in  very  varying  proportions. 

The  niccoliferous  variety  bas  been  called  siegenite,  Dana,  Min.,  p.  687,  1850.  The  name 
linncnie,  after  Linnaeus,  was  given  by  Haidinger  to  the  Bastnaes  minerai. 

AnaL— 1,  Wernekinck,  Schw.  J.,  39,  306,  1823.  2.  Schnabel,  Rg.  Min.  Ch.,  110,  1860. 
3,  Ebbinghaus,  ib.  4.  Rg..  J.  pr.  Ch.,  86.  340,  1862.  5-7,  Genth,  Am.  J.  Se,  23,  419,  1857. 
8,  9,  P.  T.  Cleve,  G.  F5r.  Fôrh.,  1,  125,  1872. 

8         Ce       Ni       Fe      Cu 

1.  MQsen  4100    43*86      ^      531    4*10    gangue  0*67  =  94*94 

2.  •*     8ieg,  G.  =4*8         4198    2209    3364    229     —      =100 

3.  •*     8ùig,  G.  =  60         42  30    1100    4264    469      -      =  10063 

4.  "  4304    40-77    14*60     —      0*49     =98*90 

5.  Minerai  Hill,  8ieg.  39  70*  25  69    29*56    1*96    2*23    insol.  0*45  =  99*69 

6.  ••  Sieg.  4115         [50*761         3*20    8*63    insol.  1*26  =  100 

7.  Missouri.  iStt^.  41*54    2134    30*53    3*37     tr,      Pb  0*39,  Sb  <r.,  insol.  1*07 

8.  Bastnaes  G.  =4*755      41*83    44*92      019    4*19    8*22    =99*35  [=98*24 

9.  Gladhammar  G.  =  4  825      42*19    39*33    12*83    4*29    2  28    =  100*42 

•  A  portion  lost. 

Hisinger  obtained  14*4  p.  c.  Cu  in  the  Bastnaes  minerai,  but  it  is  not  certain  that  it  ail 
belouged  to  the  pure  linnseite. 

Pjrr^  etc. — The  variety  from  Mûsen  gives,  in  the  closed  tube,  a  sulphur  sublimate;  in  the 
open  tube,  sulphurous  fumes,  with  a  faint  sublimate  of  arsenic  trioxide.  B.B.  on  charcoal  gives 
sulphurous  (and  arsenical)  odors.  and  f uses  to  a  magnetic  globule.  The  roasted  minerai  gives 
with  the  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  acid,  with  séparation  of 
sulphur. 

Obs.— In  gneiss,  with  chalcopyrîte,  at  Bastnaes.  near  Riddarhyttan,  Sweden,  also  at  Glad- 
hammar; at  Mûsen,  near  Siegen,  in  Pnissia,  with  barite  and  siderite;  at  Siegen  (siegenite),  in 
octahedrons;  at  Mine  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo- 
octahedral  crystals;  and  at  Minerai  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  with  chalco- 
pyrite,  bornite,  sphalerite,  pyrite,  etc. 

Alt.— Occurs  altered  to  yellow  earthy  cobalt  so-called  (gelb  Erdkobalt),  which  is  a  mixture  of 
erythrite  and  pi  tt  ici  te. 

Réf.-'  Herkc.  Min.  Mitth..  7.  225.  1885. 


DA  UBREELITE-^aUBANITB^CABROLLITE,  79 

•     80.  DAUBRISSUTE  J.  L,  Smith,  Am.  J.  Se.,  12, 109,  1876;  16,  270,  1878. 

Massive;  soniewliat  scaly,  structure  crystaliine. 

Cleavag»  in  one  direction.  Brittle.  Fracture  uneven.  G.  =  5'01.  Lneter 
metallic,  brilliant.     Color  black.     Streak  black.     Not  magnetic. 

Comp.— FeS.Cr,S,  =  Sulphur  44*3,  chromium  36-3,  iron  19-4  =  100. 

AnaL^-Smitli,  1.  c.  {  S  42*69    Cr  35*91    Fe  20*10  =  98*70 

Pjrr. — ^B.B.  infusible,  losea  luster  and  (R.F.)  becomes  maçnetic.  With  borax  reacts  for 
chromium.  Not  attacked  by  cold  nor  by  hot  hydrc>chloric  acid,  but  completely  dissolved  in 
nitric  acid.  witbout  tbe  libération  of  free  sulphur. 

Obo.— Occurs  Hssociated  with  troilite,  on  the  borders  of  troilite  nodules,  or  as  minute  veins 
runoinr  acros3  them,  in  the  meteoric  irons  from  Cohahuila,  Mexico.  Also  identified  in  the 
irons  or  Toluca,  Mexico,  of  Sevler,  Tenn.,  and  of  Cranbourne.  Australia.  Named  after  M. 
Daubrée,  of  Paris 

The  name  sehreibergite  was  given  by  Shepard  to  a  supposed  chromium  sesquisulphide, 
occurring  in  the  Bishopville  météorite  (Am.  J.  Se.,  2,  383.  1846).  It  is  not  contained  in 
bhepard's  list  of  meteoric  minerais  (ibid.,  43,  28),  published  in  1867. 

81.  OUBANTTB  Weisskupferen  pt  Cuban  Breith,,  Pogg.,  69,  325,  1848.  Cubanite 
Chapman, 

Isometric.     Massive. 

Cleavage:  cubic,  and  rather  more  distinct  than  in  ordinary  pyrite,  Breith. 
Color  between  bronze-  and  brass-yellow.  Streak  dark  reddish  bronze,  black. 
H.  =  4.     G.  =  4-026-4-042  Br.;  4-169  Booth. 

Comp.— CuFe,S,  =  CuS.Fe.S,  =  Sulphur  35-4,  copper  23-3,  iron  41-3  =  100.  . 

AnaL— 1,  Eastwick,  Dana,  Min.,  p.  68,  1854.  2.  Magee,  ib.  3,  Btevens,  ib.  4,  Scheid- 
hauer.  Pogg.,  64,  280,  1«45.  5,  J.  L.  Smith,  Am.  J.  8c.,  18,  381,  1864.  6,  7,  8,  Carlin, 
BrodiD.  Liudstrôm,  G.  FOi*.  FOrh.,  1,  105,  1873. 
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Cu 

Fe 

SiO, 

1.  Cuba 

89  01 

19*80 

8801 

2  30     =    99*12 

2.      " 

39*35 

21*05 

38*80 

1*90     =  101*10 

3.      " 

3905 

20*12 

38*29 

2-85     =  100*31 

4.      *• 

34*78 

22*96 

42*51 

Pb  ir.  =  100*26 

5.      "              G.  =  4180 

39*57 

18-23 

37-10 

SiO,Fe,0«  4*23  =  9913 

6.  Tunaberg    G.  ;=  403 

35-86 

28*32 

4004 

=  99-22 

7. 

34*77 

24*68 

40*26 

=  99-71 

8.  Kafveltorp 

34  62 

22*69 

40*71 

Znl*ll,in8ol.  0*38  =  99*51 

Pyr. — In  the  closed  tube  a  sulphur  sublimate;  in  the  open  tube  sulphur  dioxide.  B.B.  on 
charcoal  gives  sulphur  iumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper 
and  iron  with  the  fluxes;  with  soda  on  charcoal  gives  a  globule  of  metallic  iron  wiUi  copper. 

Obs.— From  Barracanao,  Cuba;  Tunaberg  and  Kafveltorp,  Sweden. 

Chalcoptrrhotitb.     Chalkopyrrhotin  Blomstrand,  Ofv.  Ak.  Stockh..  27,  23,  1870. 

Massive.  Color  like  ihat  of  pyrite  with  a  tinge  of  brown.  H.  =  3*5^.  G.  =  4*28. 
Analysis:  |  8  38- 16,  Fe  48  22.  Cu  12  98,  residue  0*74  =  100  10.  which  gives  the  formula 
FeiCuSf.  Occurs  at  Nya  Kopparberg,  Sweden,  in  sniall  imbedded  portions  with  magnetite, 
sphalerite,  calcite,  and  chondrodite. 

A  "  Weisskupfererz  "  (cf.  p.  96)  from  Halzbrûcke,  near  Freiberg,  gave  Frenzel:  8  44*88, 
Pe  40*47,  Cu  10*75,  Co  2*61  =  98*66.  Jb.  Min..  785,  1873. 

82.  CARROIXITB.    Faber,  Am.  J.  Se,  13,  418.  1852. 
Isometric.     Rarelv  in  octahedrons.     Massive. 

Fracture  subconcîioidal  or  uneven.     H.  =  5*5.     6.  =  4*85.     Luster  metallic. 
Color  light  steel-gray,  with  a  faint  reddish  hue. 

Comp. — A  sulphide  of  copper  and  cobalt^  CuCo.S^  or  CuS.COjS,=  Sulphur  41*5, 
cobalt  38-0,  copper  20*5  =  100. 

AnaL— 1-3,  Smith  and  Brush,  Am.  .f.  8c.,  16,  367,  185&    4,  Genth,  ib.,  23,  418,  1857. 

8  Co  Ni  Fe  Cu      As 


1.  Patapsco  mine 

41*93 

37*25 

1*54 

1*26 

17*48 

tr,  =    99  46 

2.             " 

40*94 

38*21 

154 

1*55 

17*79 

tr.  =  100*04 

3. 

40*99 

37*65 

1-54 

1*40 

19-18 

tr.  =  100  76 

4. 

41-71 

88-70 

1*70 

0*46 

17*55, 

quartz  0  07  =  100*19 

Pyr. — Like  siegenite,  except  that  the  roasted  minerai  reacts  for  copper  with  the  fluxes. 
Obs.— In  Carroll  Co.,  Maryland,  at  ibe  Patapsco  mine,  near  FÎDksburg;  and  also  at  tht 
8priDgfield  mine,  associated  and  mixed  with  chalcopyrite  and  chalcocite. 
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83.  OHAIiOOPTRITB.  T  XaXKiiii  (fr.  Cyprus)  Arùtotle.  î  XaXiciTii.  Ilvpir^i  pt.. 
JMimor.,  ît'tudcites  pt..  Pyrites  pi..  Hin.  Pyritea  œrosuB  pi.,  Pyrites  «ureo  colore,  tâem. 
Q«elkla  o.  EupferkU  A^..,  312,  iDterpr.,  487,  1S46.  Pyrites  pt..  Gêna.  Kupf(;rkicB,  0e«fur. 
PoBS..  lSft5.  Pyrites  tkviB,  Chalcopyriteg,  HmeJcel,  Pyrit,,  lTi5.  Gui  Koppanuului.  Cuprum 
■ulpburi'  er  ftrro  iiiineniliiuiium.  Clialcopyrilea,  Wail..  384.  1747.  Ouivre  jaune,  Pyrite  cuiv- 
reuBc,  Fr.  Tri.  Wnl!  ,  2,  514,  1768  Copper  Pyrites.  Pyritous  Copper.  Cliu  ira  pyrite,  Beud., 
2,  413.  lesa.     Towauitc  B.  i£  M.    MIa.,  163,  1^2. 

Kupferkie»  Oerm.  Cuivre  pyriteux  Fr.  Eopparkla  iSiaxI.  Eobberlito  Dan.  Culcopirile, 
RameKisllo,  Pirite  di  mme  liai.  Cobre  «nuulllo.  Bronze  amarillo.  Bronze  de  cu'vre  Bpatt. 
Peftcock  ore  pt.  (wbeo  tarnished). 


Tetragonal:  sphenoidal.     Axis  ^  =  0-98525;  001  A  101  =  44"' 


«(001.  0) 
0(100,  U) 
n  (110.  /) 
w  (810,  v8) 
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eil-i,  101)  r(33a,  |)  i,  (23l,  -  3) 

A  (803,  fi)      (  (331,  3)  m.  (441,  -  4)" 

f (SOI.  a-0  ^(jj4  _jj  i(201-40.  i-20)' 

^(114,  i)  *,(ll8. -4)  B(22-4-5.  V-V)' 

n(lia,  i)  p.(lil,-l)  1(618.  H)' 


*(S1I,  6  A) 
4  (825.  H)' 
y  (318,  1-8)' 
•■(681»,  i-3)' 
Î(M7,  M)' 
yS(838,  l-|)î' 


'  '  '  Haidinger'. 

û'(576,J.Î)n 
o,  (316,-4.8) 
P;  (4iS3.  -  f  8)* 
9,(647,-14;* 
*,(10-8-ll,-H-f)* 


Also  0  (772,  iy  and  :t  (133.  l-iSf  doubtrui  (f.  10).  tbe  former  probably  due  to  tbe  oecUlatioii 
çl  a  prlsm,  the  lâttei  perbàpa  of  a  pyramid  of  Une  second  order. 


1,  Freibcrir 

.  nuid. 
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hK    = 

4S° 
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8!)' 

an 
fl' 
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4.  EllenviUe, 

Id.     5,  Corawall. 

Neudorf.  Sblc. 

=    40"  m' 

<rt     =  48-  lej' 

=  15B°  80' 

oA    =  15'  64' 

=     78°  44(' 

aâ     =  83'  8U' 

=    46-    6' 

=    37*  SRJ' 

Jt*    =  65*  SB- 

=    54'  56' 
—    .in"  «*■ 

»■     =  56°  OB' 
**'    =  87-  85' 

e,»;  =  33'  AT 
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Twius";  (1)  tiv.  pi.  p  (111),  comp,-face  ueually  p,  î.  G,  and  f.  15  a  penetration- 
twin,  aiao  X  p  ',  Bometimea  repeated  aa  a  âveliug,  f.  7.  (2)  Tw.  pi.  and  coinp.-face  e, 
t.  5,  often  in  repeated  twins.  {3)  Tw,  pi,  vt,  tw.  axis  c,  complementury  ptnetra- 
tion-twins.     Haruly  by  twiiiniiig  (f,  13)  pBeudo-rhombohedral  iu  aymnietry. 

Crystals  comiiionly  tetraliedral  in  aspect,  the  aphenoidal  faces  p  large,  dnll  in 
Inster  or  oxidized,  and  diagoiially  striated;  while  p,  are  Bmall,  brilliaat,  not 
oiidized,  not  striated;  scalenoliedral  faces  often  promineot  and  often  striated 
I  intersection  with  ;i.  Sphenoidal  and  other  faces  alao  striated  as  in  ûgs  8-li 
Often  massive,  compact. 

Cleav^e:  z,  sometimea  distinct;  c,  indistinct.  Fracture  nnevcn.  Brittle. 
H.  =  3-5^.  G,  —  4  1-4-3.  Luster  metallic.  Color  brass-yellow;  often  tarnialied 
or  iridescent.     Streak  greenish  black.     Opaque. 

Comp.— A  aulphide  of  copiH:r  and  iron,  CuFeS,  or  Cu^S.Fe.S,  =  Snlpbur  35*0, 
oopper  34-5,  iron  âO-Ô  =  100.  Analyses  often  show  variation  frorn  ttiis  formula 
due  in  most  cases  certainly  to  mecbaaioal  admixtnre  of  pyrite. 


FIgs.  8-10.  Prencb  Creek,  Penn.,  Penâeld. 

Sometimea  auriferous  and  argentlferous  (Oualda  Spati.  8.  A.),  Traces  of  sélénium  hnve 
beeD  DOtIced  by  Eersteu  Id  bu  ore  from  Reinsberg  near  Frciberg;  a.ad  that  from  Rammelaberg 
Dcar  Qoslar  must  contain  tbo  Bame,  Ic  being  one  of  tlie  fumacc  producU  (Kg.,  Min.  Ch.,  120, 
1S60).  Tliallium  is  aiso  présent  in  Bome  kinds,  and  more  frequeatl/  présent  in  tbis  ore  lliaD 
in  pyrite. 

Pyr.,  «te. — la  the  closed  tube  decrepilatea,  and  glvea  a  sulphur  sublimate,  !□  tbe  open  tube 
«uIpliuroiiB  fumes.  On  cbarcual  fuses  toamagnetie  globule;  wiiliBOclallie  roaated  minerai  gives 
■  globule  of  coppercuDlainiDg  IroD.  Tbe  rousted  minerai  reacis  for  copper  and  Irou  nîih  the 
fluxes.  Dissolves  in  nilric  acid,  excepting  the  sulpliur,  and  fornis  a  green  solution;  ammonia- 
io  eicess  changes  tbe  ^;reeD  color  to  a  decp  blue,  sud  précipitâtes  red  ferrie  h^droiide. 

Obi. — ^A  widely  disseminaled  minerai  in  melallic  veina  aud  nesla  in  gneias  Hnd  crystallltie 
KbÎMs,  aiso  in  serpentine  rocks;  often  intimalely  assocUted  witb  pyrite,  aiso  wilh  siderite,  tetra- 
bedrite,  etc.,  sometimes  wltb  nickel  and  cobalt  sulphidea,  pyrrhotite,  etc.  Observed  coated 
witb  telrahedrile  crystals  in  parallel  position,  aiso  as  a  coalinÉ  over  tbe  latler. 

Cbalcopyrite  is  tbe  principal  ore  of  copper  at  Ihe  Comwall  mines;  it  is  Ihere  assoclaled  wlth 
CMsilerile,  ^ena,  bornile,  clialcocile,  telrabedrite,  spbalerite,  Tbe  copper  beds  of  Falun  in 
Bweden  are  composed  prtnclpally  of  tbIs  ore,  which  occiirs  In  large  masses  surrounded  by  a 
Mating  of  serpentine,  and  embedded  in  gneiss.  At  Itsmmelabere.  near  Ooelar  in  the  Hnrs, 
Il  ronns  a  bed  la  argiltaceous  scblst,  and  Is  associateil  witb  pyrite,  galena,  apbaleritc,  and  minute 


82  SULPHIDES,  8BLENLDE8,   TELLURIDES,  ETC. 

Sortions  of  silver  and  gold;  associated  with  nickel  and  cobalt  ores  in  the  Eupferschiefer  of 
ansfeld.  The  Kurpriuz  mine  at  Freiberg  affords  well-defined  crystals;  also  Uorhausen,  Dillen- 
burg,  Neudorf,  Mûsen;  Schlackenwald  in  Bohemia.  It  occurs  also  in  the  Banat,  Hunsaiy,  and 
Thuringia;  in  Scotland  in  Kirkcudbri^htshire,  Perthshire  and  elsewhere;  at  Mte.  Catini  in 
Tuscany:  at  New  South  Wales;  in  South  Australia.  Ëxtensively  worked  in  Nauiaaualand,  8. 
Africa;  in  âne  crystals  at  Cerro  Blanoo,  near  Copiapo,  Chili,  and  elsewhere  in  large  deposits. 

In  Maine,  at  the  Lubec  lead  mines;  at  Dexter.  In  N,  Hàmp.,  at  Franoonia,  in  ineiss;  at 
Unity,  on  the  estate  of  Jas.  Neal;  Warren,  on  Davis's  farm;  at  Eaton,  2  m.  N.E.  of  Atkins's 
tavern;  Lyme,  E.  of  E.  Village;  Haverhill,  etc.  In  Vermont,  at  Stafford,  Cîorinth,  Waterbury 
Shrewsbury.  In  Mom.,  at  the  Southampton  lead  mines;  at  Turner's  falls  on  the  Connecticut. 
near  Deeriield,  and  at  Hatlield  and  Sterling.  In  Conneetteut,  at  Bristol  and  Middletown,  some- 
times  in  crystals.  In  New  York,  at  the  Ancram  lead  mine;  five  miles  from  Rossie,  beyond 
De  Long's  mills  at  the  Rossie  lead  mines,  in  cxystals;  in  crystals  and  massive  near  Wurtzboro', 
Sullivan  Co.;  very  large  crystals  (f.  4)  and  massive  at  Ellenville,  Ulster  Co.  In  Pennsylvania, 
at  Phenixville;  at  the  French  Creek  mines,  Chester  Co.,  with  pvrite,  maçnetite,  byssolite, 
calcite.  etc.,  sometimes  in  large  skeleton  sphenoidal  crystals  formed  by  paralTel  grouping;  also 
in  snmll  isolated  crystiils  eml^dded  in  chlorîte  (h^  8-15).  In  MaryUmd,  in  the  Catoctin  Mts.; 
between  Newmarket  and  Taneytown;  near  Finksbuiy,  CarroU  Co.,  abundant  (Patapsco  and 
other  mines),  with  bornite,  carrollite,  and  malachite.  In  Virginia,  at  the  Phénix  copper  mines, 
Fauquier  Co.,  and  the  Walton  gold  mine,  Louisa  Co.  In  N.  CaroUna,  near  Ureensboro', 
abundant  massive  (Fcnress  or  North  Carolina,  and  Macculloch  mines),  along  with  sideriie  in  a 
auartz  ^an^ue.  In  Tenneesee,  80  miles  from  Cleveland,  in  Polk  Co.  (Hiwassee  mines).  In 
ÈRêetntrt,  with  sphalerite  at  Jopliu,  Jasper  Co. 

In  CaL,  in  différent  mines  along  a  belt  between  Mariposa  Co.  and  Del  Norte  Co.,  on  west 
side  of ,  and  parallel  to,  the  chief  gold  belt;  occurring  massive  in  Calaveras  Co.,  at  Union, 
Keystone,  Empire,  Napoléon,  Campo  Seco,  and  Lancha  Plana  mines,  and  in  crystals  on 
Domingo  Creek;  in  Mariposa  Co.,  at  the  La  Victoire  and  Haskell  daims,  and  on  the  Chow- 
chillas  river;  in  Amador  Co..  at  the  Newton  mine;  in  El  Dorado  Co.,  at  the  Cosumnes,  Hope 
Valley,  Bunker  Hill,  El  Dorado,  Excelsior  mines;  in  Plumas  Co.,  at  the  Genesee  and  Cosmo- 
politan  mines.  Abundant  in  Montana,  near  Butte,  with  bornite,  pyrite,  et^..  also  at  other  points, 
and  often  argentiferous  and  auriferous.  In  Colorado  abundant  in  Gilpin.  Boulder.  Chaffee, 
Ounnison  Counties,  etc.  ;  commonl^  associated  with  pyrite,  tetrahedrite,  sphalerite,  and  often 
'highly  argentiferous;  well  crystallized  and  sometimes  coated  with  tetrahedrite  in  the  mines 
near  Central  City.  Also  mined  in  Arizona,  Utah,  but  in  most  cases  chiefly  for  silver  and  gold. 
Granl  Co.,  New  Mexico. 

In  Canada,  in  Perth  and  near  Sherbrooke  and  at  many  points  in  the  eastem  part  of  the 

grovince  of  Québec;  in  the  Nipissing  distr.,  Ontario,  at  varions  points;  extensively  mined  at 
Uilbury;  at  the  Bruce  mines,  on  Lake  Huron;  at  Point-au-Mines  and  elsewhere  on  Lake  Superior. 

Alt.— Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malachite, 
-covellite,  chrysocolla,  melaconite,  chalcocite,  and  iron  oxide  are  other  forma  into  which  it  is 
sometimes  altered;  also  to  tetrahedrite. 

Named  from  j^aAicôç,  Irrasê,  &nd  pyrites,  by  Henckel,  whô  observes  in  his  Pyritology  (172^ 
that  chalcopyrite  is  n  good  diatinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of 
Cvprus  efuilcUis;  and  Dioscorides  uses  the  same  word;  but  what  ore  was  intended  is  doubtful. 
Tuere  is  no  question  that  copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the 
name  pyrites  (q.v.,  p.  86). 

Artif. — Obtained  in  crystals  by  the  action  of  H,S  upon  a  mixture  of  2CuO,Fe«Oi  sligbtly 
beated  in  a  glass  tube,  Doelter,  Zs.  Er.,  13,  86,  1885.  Has  been  observed  as  a  fumace-product. 
Occurs  as  a  récent  formation  at  Bourbon ne-les-Bains  (Daubrée). 

Réf.—»  Mem.  Wern.  Soc,  4,  1,  1822,  also  Ed.  J.  Se,  3,  M,  1826.  Haidinger  flrst  correctly 
detcniiined  the  System  to  which  the  crystals  bêlons^,  gave  accurate  measui'ements  (confirmed  hy 
Sbk.,  und  Ek.,  Min.  Russl.,  6,  277).  and  described  the  three  twinning  laws. 

«Mlr.   Min.,   p.   182,  1852;    Sbk.,   monograph,  Zs.  G.  Ges.,  20,  695,  1868.     «Sbk.,  1.  c. 

*  Srhimper,  Min.-Samml.  Strassburg,  58, 1878.    *  Rath,  Anxbach,  Ber.  nied.  Ges.,  Jan.  9,  1882. 

*  M.iyer,  Holzbeira.  Zs  Kr.,  13,  47,  1887.     '  Pfd.,  Am.  J.  Se.,  40.   207,  1890.     •  Cf.  Flelcher, 
Phil.  Mag.,  14.  276,  1882;  Zs.  Kr.,  7,  821,  1882. 

Barnhardtite  Oenth,  Am.  J.  Se.,  19,  17,  1855;  28,  247,  1859.  Compact  massive. 
Fracture  conchoidal.  uneven.  Brittle.  H.  =  8'5.  G.  =  4'521.  Luster  metallic.  Color 
bronze-yellow.  Streak  grayish  black,  slightly  shining.  Tamishes  easily,  giving  pavonine 
tints,  or  becoming  pinchbeck-brown. 

AnaL— 1,  W.  J.  Taylor.  Am.  J.  Se,  19,  18,  1855.  2,  F.  A.  Genth,  ibld.  8,  P.  EevBer, 
ibid.    4,  Higgins,  ibld.,  46,  819,  1868. 

S  Fe  Cu 

1.  Bamhardt's  Land  29*40  22*28  47  61  Ag  tr.  =  99*24 

2.  Pioneer  Mills  29*76  22  41  46*69  =98  86 
8.  "  •*  80-50  2108  48  40  =99*98 
4.  Bill  Williams'  Fork  28*96  20*44  50*41  =  99*81 

Occurs  in  N.  Carolina  with  other  copper  ores,  on  Dan  Bamhardt's  land,  Pioneer  Mills, 
Phénix  mine,  and  Vanderburg  mine,  in  Cabarrus  Co.;  also  near  Charlotte.  Mecklenburg  Co.; 
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at  Bill  Williams'  Fork,  in  Oalifoniia,  with  chalcopyrite,  etc.    It  may  be  a  chaloopyrite,  partly 
altered  to  chalcocite,  as  would  be  inferred  from  Genth's  later  observations. 

IIoMiCHLiN  BreUhaupt,  B.  U.  ZXg.,  17,  885,  4^,  1858;  18,  65.  821.  1859.     Closely  relatedto' 
tbe  precedine,  and  may  be  chalcopyrite  partly  altered  to  bornite.     Occurs  in  tetragonal  octa- 
hedral  crystals,  but  mostly  massive;  U.  =  4-5;  G.  =  4  472-4 '480;  color  more  bronze-like  than 
in  chalcopyrite;  streak  black.    Analysis  by  Kichter,  ibid.,  18,  821: 

S  30-21        Fe  5î5'81        Cu  43-76  =  9978 

Occurs  with  malachite  and  otber  copper  ores  at  Plauen  in  Yoigtland;  also  said  to  occur,  by 
Breithaupt,  in  Bavaria,  Uesse  and  Ntissau,  Silesia.  the  Uarz,  at  Rheinbreitbach  on  the  Rhine» 
in  Algeria,  in  Chili  at  Kemolinos  and  Tocopilla,  and  in  Jnpan. 

DucKTowMiTE  8/iepard.  A  blackish  copper  ore  from  Ducktown,  Tenn.  G.  J.  Brush  bas 
shown  that  it  is  uot  homogeneous,  and  only  a  mixture,  grains  of  pyrite  being  visible  through 
the  mass.  and  also  a  sof  1er  gray  minerai,  which  is  probably  chalcocite.  See  Rep.  on  Mt.  Pisgah 
Copper  Mine,  N.  Haven,  1859,  and  Am.  J.  Se,  28,  129,  1859. 

84.  STANNim.  Geschwefeltes  Zinn  (fr.  Comwall)  Klapr.,  Schriften  Nat.  Fr.  Berlin,  7» 
169, 1787,  Beitr.,  2,  257,  1797.  6,  228, 1810.  Zinnkies  Wem.,  Bergm.  J.,  1789.  385,  897.  Tin 
Pyrites  Kirw,,  2,  800,  1796.    Bell  Métal  Ore.    £tain  sulfuré  Fr.    Stannine  Beud.,  Tr.,  2,  416, 

Massive,  granular,  and  disseminated*. 

Cleavage:  cubic,  indistinct.  Fracture  nneven.  Brittle.  H.  =  4.  G.  =4'3- 
4*522:  4  506,  Zinnwald,  Bg.  Luster  metallic.  Streak  blackish.  Color  steel-gray 
to  iron-black,  the  former  when  pure  ;  sometimes  a  bluish  tamish  ;  of ten  yellowish 
from  the  présence  of  chalcopyrite.     Opaque. 

Gomp^. — A    sulphide  of    tin,  copper,     iron    and    sometimes    zinc,    perhapA 

Cu,S.FeS^nS,  =  Sulphur  29-9,  tin  27-5,  copper  29-5,  iron  13-1  =  100. 

AnaL^l,  Eudematsch,  Pogg.,  39,  146.  1836.  2.  Mallet,  Am.  J.  8c..  17,  38.  1854.  8,  Rg.» 
Pogg.,  88.  607,  1853.  4a,  Adger,  Ch.  News,  26,  259,  1872.  46,  deducting  insol.  AIm 
Elaprotb,  1810;  Johnson,  1889;  see  5th  Ed.,  p.  68. 

S         Sn         Cu        Fe      Zn 

l.  WhealRock  29*64  25*55  29*39  12  44  1*77  gangue  102  =  99*81 

3.  »t.  Michael'sMt.  G.  =4*522  29*46  26*85  29*18  6*73  7*26  gangue  016  =  99*64 

8.  Zinnwald  29*05  25*65  29*38  6*24  9*68  =  100 

la.  Cornwall              G.  =  4*46  27*94  2204  27*77  12*75  3*62  insol.  6*39  =  100*51 

ib.           '*  29  68  23*42  29*50  13*55  3*85  =  100 

Pyr.,  etc. — In  the  closed  tube  décrépi tates,  and  gives  a  faint  sublimate;  in  the  open  tube 
salphurouc  fumes.  B.B.  on  charcoal  fuses  to  a  globule,  which  in  O.F.  çives  off  sulphur,  and 
Goats  the  ooal  with  tin  dioxide;  the  roasted  minerai  treated  with  borax  gives  reactions  for  iron 
and  copper. 

Decomposed  by  nitric  acid.  affording  a  blue  solution,  with  séparation  of  sulphur  and  tin- 
dioxide. 

Obs. — Formerly  found  at  Wheal  Rock,  Cornwall,  and  at  Carn  Brea,  where  it  constituted  a 
considérable  vein,  and  was  accompanied  by  pyrite,  sphalerite,  and  other  minerais;  more  recently 
in  considérable  quantity  in  granité  at  St.  Michaers  Mount;  also  at  Stenna  Gwynn,  St.  Stevens. 
and  at  Wheal  Primrose.  Wheal  Scorrier,  and  occasionally  at  Botallack  mine.  St.  Just;  also  at 
the  Crùnebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  the  Ërzgebirge,  with  sphalerite  and 
galena.  It  f  requently  has  the  appearance  of  bronze  or  bell  métal,  and  hence  the  narae  beU- 
metal  ore. 

Re£ — 1  Usually  accepted  as  tetrahedral  upon  the  authority  of  Breithaupt;  this.  however.  is 
Itated  by  Weisbach  (priv.  contrib.)  to  be  a  mistake,  the  observations  having  been  made  upon  a 
spécimen  of  tetrahedrite  from  South  America,  not  upon  stannite. 
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D.   Disulpbides,  Diarsenides,  etc. 
1.  Pyrite  Group.    BS,3As^BSb,.    Isometric,  pyritohedraL 

86.  Pyrite  FeS, 

86.  Hauerite  MnS, 

87.  Smaltite  GoAs, 

88.  Chloanthite  NiAs, 

Species  87,  88  are  united  by  many  intermediate  oompounds,  (Co,Ni)A8^ 
and  (Ni,Co)AB, 

89.  Cobaltite  CoS,.CoAs, 

90.  Qersdorfflte  NiS,.NiAs, 

91.  Corynite  NiS,.Ni(A8,Sb), 

92.  ïïllmaiinite  NiS,.NiSb. 

Also  iii  part,  tetrahedral. 

93.  Sperrylite  PtAs, 

94.  Laorite  BuS,? 


95.    Slnitteradite  GoAs.  Isometric,  pyritohedral. 

86.  PYRrril.  2mvo^  Thecphr,  nvptrt^i  pt.  Dioscor.,  E.  l43.  Pyrites  pt.  min.,  36 
80.  Pyrites  pt.,  Araà.  Marchasita,  Oerm.  Kis.  Âprie.,  884,  481,  467,  1529,  1546.  Pyrites  pt.. 
Marchasita  (=  cryst.  Pyr.)  Hènckel,  Pyrit.,  1725.  Kies  pt..  Svafelkies  pt.,  Pyrites  pt.  (=  mass 
and  ncMiular  Pyr.).  Marchasita  (=  cryst.  Pyr.),  WaU.,  208,  211,  1747.  Pyrites  pt.  (=  glob.  var., 
etc.);  Marcasite  (=  cryst.  Pyr.),  Mundic  (=  massive  var.)  Rill,  Foss..  824-^2,  1771.  Xanthoi 
pyrites  Olock,,  Handb..  814.  1889. 

Schwefelkies,  Eisenkies,  Qerm.  Svaf velkis  Sw&d,  Svovlkis  Dan.  Iron  Pyrites.  Bisuljphurel 
of  iroD.    Fer  sulfuré  Fr.    Pirite  It(U.    Pirita,  Pirita  amarilla,  Bronce  dpan,  and  8pan.,  a.  A. 

Isometric;  pyritohedral.     Observed  forma*  : 

a  (100.  w)  g  (820.  t^)  e,  (120, -i.2)'»      fi  (822.  H)»  Ca8-7-8,W)* 

d  (110,  t)  r  (750.  »î)?  k,  (250.  -  i-i)        X  («8.  f  î)*.*         ^vS32.  f|)« 

o  (111,  1)  S  (19140, i-H)»         h,  (140,  -  t-4)»     71(655,  i-|)«?  Z  (581.  H) 


c    710,  »-7)?  f    ?fio  Vw  r   (382.  })  F  («21.  6-3)io  r  Pi47  V  W 

5  (610,  »6)\"  ^    JL^^V^^  «-  <885.  {)*  y  (932.  |.8)  s    %ii^hT'^^ 

«(920,  H)  ^^^^'  *^*^  P   (Î221,  2)  2    (16  6-8,V-f)  ^  n8-9-6  i  W« 

A(410.  i-4)  ^^  (10-11  O.-i-H)*?     ?   (831.  3)  /î  (15-6-5,  34)*  7^-- mi    7 Jv*"^^ 

r  (720.  »-})  $,   (890,  -  t-t)«?  e  (661,  6)»  W  (942,  l-f)^  ^  J^S*  al 

^  (10-8  0,  ».V)  «,  (780.  -  t-f)  .  .g.,    n  g.  X  (ll-5-2,V-W  f    tTg  7 "%.*) 

/(310.  »-3)  p.  (1315-0,,-».«)«?     l^ii'nU  t»    (12-6-5.V-i)?  i  uirioTJ^i^^ 

C  (11-4  0, 1 J^)  <T,  (670,  -  t-î)  f  ^,iii'  ^  w  (632.  8-2)  ^  ^^*  ^^  ^"'  ^"^^ 

k  (520,  »-t)  î',  (560,  -  4)  ^  I"'  1-*  t    (421.  4-2)  (?,  (468.  -  f-f) 

77  (940.  t-f)  K,  (450,  -  t  f )  ^  ^^^'  |-|  tr  (841,  8-2)  M,  (342,  -  24) 

<}  (210.  Ù>)  e,  (840.  -  4)  ^  2JJ-  Ij  r  (10  51,  10.2)  R,  (841.  -  4.|) 

A  (12-70.  »^)  ^.  (280,  -  4)  \  }if;^.|  îliJL^     ^  (136  1,  12-2)*  %,    (281,  -  8-J) 

i    (580,  i-l)  ï!^. (470.  -  4)*  n  (211;  2-2)  ^ (^^^'  **>'  ''    ^^^'  ""  ^"^^ 

Twins:  tw.  axa,  usually  penetration-twins  (f.  11)  with  parallel  axes;  rarely 
contact-twins.  Cube  and  the  pyritohedron  e  (210)  most  common  forms,  the  faces 
of  botb  often  striated  in  one  direction  ||  edge  a/6,  the  striation  due  to  oscillatory 
combination  of  thèse  forms  and  tending  to  pioduce  rounded  faces  (f.  5);  pyritohedral 
faces  also  striated  J.  to  this  edge;  octahedron  also  common.  Crystals  sometimes 
acicular  by  elongation  in  direction  of  a  cubic  axis;  also  abnormally  developed  with 
tetragonalor  orthorhombic  symmetry  (f.  7,  8).**  Also  frequently  massive,  fine 
granular;  sometimes  subfibrous  radiated  ;  reniform,  globnlar,  stalactitic. 

Cleavage:  a,  0  indistinct.     Fracture  conchoidal  tou?ieven.  Brittle.   H.  =  6-6*5, 
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G.  =  4-95-5-10;  4-967  Traversella,  5-027  Elba,  Rg.  Luster  metallic,  splendent 
to  glistening.  Color  a  pale  brass-yellow^  nearly  uniform.  Streak  greenish  black  or 
brownish  black.  Opaque.  Shows  both  +  and  —  varieties  thermo-electrically". 
Paramagnetic. 

Comp.,  Tar.— Iron  disulphide,  FeS,  =  Snlphur  53*4,  iron  46-6  =  100. 

Nickel,  cobalt,  and  thallium.  and  also  copper  in  very  small  quantities,  sometimes  replace 
part  of  the  iron,  or  else  occur  as  mixtures.  Gold  is  sometimes  présent,  distributed  invisibly 
thiough  it,  auriferous  pyrite  being  an  important  source  of  gold.  Thallium  occurs  in  traces  in 
much  pyrite,  showinff  Its  présence  often  in  ihe  chimneys  of  fumaces  where  pyrite,  or  ores  con- 
taining  it,  are  roasted.  A  variety  from  near  Hibadeo  in  Gniicia,  f rom  'which  tin  and  zinc  were 
obtained,  bas  been  called  baUêêteroniet  after  Lopez  Ballesteros.  Schulz  and  Paillette.  Bull.  0.  Fr. 
7,  16.  1849.    Pyrite  sometimes  contains  traces  of  sélénium. 

Arsenic  is  rarely  présent,  a  yariety  in  octahedral  crystals  from  French  Creek,  Penn..  gave 
Hamburger  (cf.  Gentb,  Am.  J.  Se.,  40, 114,  1890): 

8  54  06    As  0  30    Fe  44*24    Co  1*75    Ni  018    Ou  0  06  =  100*60 

For  analyses  of  pyrite,  see  Mène,  C.  R,  64,  867,  1867,  also  Girard  and  Morin,  Ann.  Ch. 
PbyB.,  7,  229,  1876. 

1. 


6. 


6. 


7. 


8. 


Figs.  1-6,  Simple  forms.    7,  8,  French  Creek,  Pfd." 

Pyr.,  etc^ — In  the  closed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on 
cbarooal  gives  off  sulphur,  buminç  with  a  blue  flame.  leaving  a  residue  which  reacts  like 
pyrrbotite.    Insoluble  in  hydrochlonc,  but  decomposed  bv  nitric  acid. 

Oba. — Pyrite  occurs  abundantlv  in  rocks  of  ail  âges,  from  the  oldest  crystallioe  to  the  most 
récent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  pyritohedrous,  or  in  more  highly 
modified  forms;  also  in  irregular  spheroidal  nodules  and  in  veins,  in  clay  slate.  argillaceous 
candstonea,  the  coal  formation,  etc. 

Crystals  bave  been  observed  associated  in  parallel  position  with  those  of  marcasite,  aleo  with 
arsenopyrite. 

Cubes  of  gigantic  dimensions  bave  been  found  in  some  of  the  Cornish  mines;  pyritohedrons 
and  other  forms  in  great  yariety  occur  with  hématite  on  the  island  of  Elba.  sometimes  five  to 
six  inches  in  diameter;  also  with  magnetite  at  Traversella  in  Piedmont,  and  at  Brosso  in  fine 
^Ystals.  Other  localities  for  crystals  are  Mûsen  near  Siegen;  Freiberg,  Saxony;  Schueeberff; 
Waldenstein  in  Carinthia;  Ffibram.  Bohemia;  Schemnitz,  Uungary;  large  octahedral  crystals 
are  found  at  Persberg  in  Sweden.  Ma^niâcent  crystals  come  from  reru.  Alston-Moor,  Derby- 
shire,  Falun  and  Lângban  in  Sweden,  E^ngsberg  in  Norway.  are  well  known  localities  The  clay 
atVlothonear  Minden,  Westphalia,  and  the  chalk  at  Lewes  in  Surrey,  hâve  afforded  some 
remarkable  compound  crystals.    It  bas  also  been  met  with  in  the  Vesuviau  lavas. 

In  Maine,  at  Corinna,  Peru,  Waterville,  and  Farmington,  in  crvstals;  at  Bingham  (saw 
milla).  Brooksville,  and  Jewell's  Id.,  massive.  In  iV*.  Hampshire,  at  Unity,  massive.  In  Mom. 
at  Heath.  in  cryst.;  at  Rowe,  Hawley  and  Hubbardston,  massive.  In  Vermont,  at  Shoreham 
in  limestone,  crystals  abundant;  Hartford,  in  cubes  2-4  in.  In  Conn,,  at  Lane's  mine,  Monroe 
in  octahedrons:  Orange  and  Milford,  in  cubes  in  chlorite  slate:  Middletown  lead  mine,  some 
times  acicular;  Roxbury,  finely  crystallized:  at  Stafford,  in  mica  slate;  massive  at  Colchester 
Asbford,  Tolland,  Stafford.  and  Union.  In  N,  York,  at  Rossie,  fine  crystals  (dodecahedral 
f.  14  oocur  at  the  lead  mine  in  green  shale;  at  Schoharie,  a  mile  west of  the  courthouse,  in 
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single  and  compound  crystals,  often  higbly  polished  and  abundant;  in  interestinff  crystals  at 
Johnsburgh  and  Cbcster,  Warreu  Co.;  in  gneiss  near  Yonkers;  in  Orange  Co..  at  Warwick  and 
Deerpark;  in  Jefferson  Co.,  in  Cbampion  and  near  Oxbow  on  tbe  ban&  of  Vrooman's  lake,  in 
moditied  octahedrons:  massive  iu  Franklin,  Putuam,  and  Orange  Cos.,  etc.  In  Pennsylvania, 
in  crystals  at  Little  Britain,  Lancaster  Co.  ;  at  Cbester,  Delaware  Co.;  in  Carbon  and  York  Cos.; 
at  Knauertown,  Cbester  Co.  :  at  French  Creek  mines,  octabedrons  and  otber  forms.  sometimes 
tetragonal  or  ortborbombic  in  syniraetry.  In  Coruwall,  Lebauon  Co.,  in  lustrons  cubo-octa- 
bedrons.  witb  a  steel  laruish:  in  N.  Car.,  near  Qreensboro',  Quilford  Co.,  iu  crystals.  In 
Colorado  in  tine  complex  crystals  in  mines  near  Central  City,  Gilpin  Co.,  and  elsewbere. 
Auriferoiis  pyrite  is  couiinon  at  tbe  mines  of  Colorado,  and  many  of  tbose  of  California.  as  well 
as  in  Virginia  and  tbe  Staies  soutb. 

In  Canada^  2  miles  M.  W.  of  Brock ville,  Ontario,  a  cobaltiferous  var.,  in  tbe  Laurentian; 
on  tbe  river  Assumption,  seignory  of  Daillebout,  and  at  Escott,  a  niccoliferous  var.,  containiug 
also  some  cobalt. 

Large  quantities  of  massive  pyrite  are  mined  at  tbe  Rio  Tinto  and  otber  mines  in  Spain» 
also  in  Fortugal.  Among  important  deposits  in  tbe  U.  S.  are  tbose  at  Rowe,  Mass.  ;  Uerman» 
8t.  Lawrence  Co.,  and  £llen ville,  Ulster  Co.,  N.  Y.;  Tolersville,  Louisa  Co.,  Va.;  DallsB, 
PauldiDg  Co.,  Qa. 


9. 


10. 


IL 


12. 


13. 


14 


I,  13.  Gilpin  Co.,  Col ,  Ayr«s.  10.  Elba.  11.  VlotJo  Westpbalia,  Sbk.  12.  Elba.  Svr.  U,  Rosaic. 

Tbe  name  pyrite  is  derived  frora  jcvf),  fire,  and  alludes  to  tbe  sparks  from  friction.  Pliny 
nentions  several  things  as  included  under  tbe  name  (36.  80):  (1)  a  stone  used  for  grindstones; 
j2)  a  kind  wbicb  so  readily  fires  punk  or  sulpbur  tbat  be  distinguisbes  it  2^  pyrites  vivuSy  and 
tvbicb  may  bave  been  flint  or  a  related  variety  of  qusirtz,  as  bas  been  supposed,  but  more  proba- 
bly  was  emery,  since  be  describes  It  as  tbe  beaviest  of  ail;  (8)  a  kind  resembliug  brass  or  copper; 
(4)  a  porous  stone.  perbaps  a  sandstone  or  bubrstone.  Tbe  brassy  kind  was  in  ail  probability 
our  pyrite.  But  witb  it  were  confounded  copper  pyrites  (cbalcopyrite),  besides  marcasite  and 
pyrrbotite,  altbougb  tbese  tbree  kinds  of  pyrites  fail  nf  tbe  scintillations.  In  fact,  Dioscorides 
calls  pyrite  an  ore  of  copper,  yet  in  tbe  next  sentence  admits  tbat  some  kinds  contain  no 
copper;  and.  moreover,  be  states  tbat  tbe  minerai  gives  sparks.  Tbis  confounding  of  iron  and 
copper  pyrites  is  apparent  also  in  tbe  descriptions  of  tbe  vitriols  (sulpbates  of  iron  and  copper) 
by  Pliny  and  otber  ancient  writers,  and  equally  so  in  tbe  mineralog^  of  tbe  world  for  more 
tban  ûfteen  centuries  after  Pliny,  as  is  even  now  apparent  in  tbe  principal  languages  of  Europe; 
Kujferwasser  (copper-water)  of  tbe  Germans  being  tbe  copperas  of  tbe  Ènglisb  and  couperose  of 
tbe  French.  It  is  quite  probable  tbat  copperas  and  eouperoee  are  in  fact  corruptions  of  tbe 
GUrman  word,  instead  of  derivatives  from  cuproëa  or  cuprirosa,  as  usually  stated,  for  tbe  Latin 
u  would  not  bave  become  ou  in  French. 

Under  the  name  marcasite  or  marchasiis,  of  Spanish  or  Arabie  ori^in.  tbe  older  mineralogista 
Henrkol.  Wallerius,  Linnœus,  etc.,  included  distinctively  crystallized  pyrite,  tbe  cubic  pre6mi« 
nently .  tbe  nodular  and  other  varieties  being  called  pyrites,  and  the  less  yellow  or  browniah  and 
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softer  kinds,  laisêerkies,  this  last  including  our  mareoufite  and  pyrrhoUte,  and  some  true  pyrite- 
Weruer  tirst  inade  pyrrhoiite  a  distinct  species.  The  "  marcasite  "  used  for  personal  ornaments  in 
llie  last  centur^  was  pyrite. 

Alt. — Pyrite  readiiy  changes  to  an  iron  sulphate  by  oxidation.  some  sulphur  being  set  free. 
Âlso  to  limonite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  carr^ing  off  the  sulphuric  acid  as  change  proceeds,  and  from  limonite  to  red  iron 
oxide.  Green  vitriol,  limonite,  gôthite,  hématite,  quartz,  graphite,  ochreous  clay,  occur  aa 
pseudomorphs  after  pyrite.'    Cf.  alsô  marcasite  on  the  relative  stability  of  the  two  compounds. 

Axtil — May  be  made  b^  the  slow  réduction  of  ferrie  sulphate  in  présence  of  some  carbonate. 
Also  by  heatinç  together  iron  sesquioxide,  sulphur,  and  sal  ammoniac  (WOhler).  the  crystala 
obtained  seemea  to  hâve  a  tetrahedral  form;  cf.  Weinschenk,  Zs.  Er.,  17,  487, 1890.  Sec  lurther 
Fouqiié-Lévy,  Synth.  Min.,  821.  1882,  and  Doelter,  Zs.  Kr.,  Il,  80.  1885. 

Pyrite  bas  been  observed  as  a  récent  formation  at  Bourbonne-les-Bains,  Daubrée,  0.  R.,  80, 
e05,  1875. 

Ret— ^  See  Strtlver,  Mem.  Ace.  Torino,  26,  1869,  and  Att.  Ace.  Torino.  6,  874,  1871 ,  for  list 
of  planes  with  early  authorities,  and  many  new  forms;  also  Helmhacker.  Miu.  Mitth.,  18,  1876. 
Koksbarov  adds  (962)  from  A.  NordenskiOld,  whose  8-}  is,  however,  au  obvions  misprint  for  3-j^. 

«  Zeph.,  LôllinfiL  Ber.  Ak.  Wien,  60  (1),  814,  1869.  »  Hkr.,  Waldeustein,  1.  c.  *  Groth, 
3Iin..Samral.,  31,  1Ô78.  *  Zeph..  BOckstein,  Salzburg,  Lotos,  1878.  •  Websky.  Zs.  G.  Ges..  31, 
222,  1879;  thèse  forms  are  uncertain.  ^  Vrba.  Piïbram.  Zs.  Kr.,  4.  867,  1880.  »  Brngnatelli, 
Brosso,  Piedmont.  Att.  Ace.  Torino,  20,  808,  1885.  *  Jackson,  Calaveras  Co. .  Cal.,  Cnl.  Acad., 
No.  4.  p.  365. 1886.  »«  Flink.  Lângban,  Ak.  H.  Stockh.,  Bih.,  13,  (2),  No.  7, 5, 1888.  "  Hoefer, 
Rôtzgraben,  Styria,  Min.  Mitth..  10,  157,  1888.  "  E.  F.  Ayres,  Colorado,  Am.  J.  Se,  37,  286, 
1889.  "  Cathrein.  Monzoni.  Min.  Mitth..  10,  395,  1889.  "  Pfd.,  French  Creek,  Am.  J.  Se, 
37,  209  1889. 

ï*  Thermo-electrical  character.  Friedel,  Ann.  Ch.  Phys.,  17,  79,  1868;  Rose,  Pogg.,  142,  1, 
.  1871;  Schraufmd  Dana,  Ber.  Ak.  Wien,  69  (1),  145,  157,  1874;   Curie,  Bull.  Soc.  Min.,  8,  127, 
1885. 

On  elasticity,  Voigt,  Nachr.  Ges.  Gôttin^n,  310,  1888.  On  etching  expérimenta  te% 
Becke.  Min.  Mitth.,  8,  289,  1886.  9,  2.  1887. 

86.  HAUERITII.  Hauerit  Raid.,  Nat.  Abh.  Wien,  1,  101,  107,  1846,  or  Pogg.,  70,  148, 
1847. 

Isometric;  pyritohedral.    Observed  forms  : 

a(100,  t-t)    d(110.  I)    <>(111,  1)   /(810,  i:8)    «(210i-2)    «(821.  3-|) 

Commonly  in  octahedrons;  sometimes  in  globular  clusters. 

Cleavage:  cubie,  imperfect.  Fracture  uneven  to  subconchoidal.  Brittle. 
H.  =4.  G.  =  3 '463.  Luster  metallic-adamantine.  Color  reddish  brown,  brown- 
ish  black.     Stretik  brownish  red. 

Gomp. — Manganèse  disulphide,  MnS,  =  Sulphur  53-9,  manganèse  46*1  =  100. 

AnaL— 1,  Patera.  quoted  by  Haid.    2,  £.  Scacchi,  Rend.  Accad.  Napoli,  April  1890. 


S 

Mn 

Fe 

1.  Ealinka 

58-64 

42-97 

1-80 

SiO,  1-20  =  9911 

2.  Sicily     G.  =  8'86e-8-411 

53-76 

46-05 

— 

=  99-81 

Pyr. — In  the  closed  tube  a  sublimate  of  sulphur;  in  the  open  tube  sulphurous  fumes,  and 
becomes  ^en.  On  charcoal  sulphurous  fumes;  the  roasted  minerai  reacts  for  manganèse 
with  the  nuxes. 

Obfc— From  Kalinka,  Hungary,  in  clay  with  gypsum,  sulphur,  and  realgar  in  a  repion 
like  asolfatara:  trachytic,  and  other  eruptive  rocks  decomposing  and  adding  to  tbe  clay,  and  the 
sulphur  given  off  at  the  same  time  makmg  dépositions  of  sulphur  and  sulphides.  One  crystal 
found  measured  11  inches  through.  The  hauerite  crystals  are  sometimes  coated  with  pyrite;  an 
unknown  flesh-rea  or  greenisb  minerai  also  accompanies  it.  Also  in  the  crystalline  schists  of 
the  Wakalipu  district,  New  Zealand  (Cox,  Trans.  N.  Z.  Inst.,  14.  426,  1881).  At  Haddusa, 
Oatania,  Sicily,  in  octahedral  crystals  at  a  depth  of  50  meters  embedded  in  a  clay  carrying  layera 
of  sulphur,  ^psum  and  calcite. 

ibrti£.— -Synthetic  expérimenta  partially  successful,  Doelter,  Zs.  Er.,  11,  82, 1885. 

87,  88.  SMALTTTB-OHLOANTHITB. 

Smaltite.  ?Cobaltum  cineraceum  Agrie.,  459,  1529.  Eoboltmalm,  Eoboltglants.  Minera. 
Cobalti  cinerea,  Cobaltum  arsenico  mineralisatum.  pt.  (Cobaltitc  bere  incladed),  Wall.,  281, 
1747.  ÎCobaltum  Ferro  et  Arsenico  mineralisatum,  Glants-Cobalt  (fr.  Schneeberff),  OnmêU,  212, 
1758.  Mine  de  Cobalt  grise  De  Liste,  Crist..  838.  1772;  Mine  de  Cobalt  arsenicale  De  Liêle,  3^ 
123,  1788.  Weisser  Speisskobold,  Grauer  Speisskobold.  Wern,  Gray  Cobalt  ore  Kirto,,  1796. 
Ttn  wbite  cobalt.     Speiskobalt  Hatum.,  Unndb  ,  155,  18  3     Smaltine  Beud.,  7>.,  2.  584.  1852. 
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Ohloanthite  Breiût.,  Pogg..  64,  184,  1845.  Weissnickelkies,  Weissnickelerz  pt.  Weisser 
Kupfernickel,  Arseuikuickel,  Bg,  Rammelsbergit  Hàid,,  Handb.,  660,  1845.  Chathamite 
Shepard,  Mio.,  158,  1844;  Am.  J.  Se.,  47,  851,  1844. 

Isometric;  pyritohedral,  Oroth^    Observed  forma': 

a  (100,  M);  d(110,  0;  oiXlh  1);  «(211,  2-2);  e  (1010.  «0),  «(510.  *-5),  /(810,  ^8); 
m  (881,  8-1)  ? 

Penetration-twins' :  tw.  pi.  o,  comp. -face  211,  normal  to  o;  often  in  complex 
tind  distorted  forms.    Also  massive,  and  in  reticulated  and  other  imitative  shapes. 

Cleavage:  o  distinct;  a  in  traces.  Fracture  granular  and  uneven.  Brittle. 
H.  =  5"5-6.  G.  =  6*4  to  6  "G.  Luster  metallic.  Color  tin-white,  inclining,  when 
massive,  to  steel-gray,  sometimes  iridescent,  or  gra^ish  from  tamish.  Streak 
grayish  black.     Opaque.     Shows  both  +  and  —  varieties  thermo-electricall^  . 

Gomp. — Smaltite  is  essentially  cobalt  diarsenide,  CoAs,  =  Arsenic  71 '8, 
cobalt  28-2  =  100.  Chloanthite  is  nickel  diarsenide,  NiAs,  =  Arsenic  71'9, 
nickel  28-1  =  100. 

Cobalt  and  uickel  are  usuallv  both  présent,  and  thus  thèse  two  species  graduate  into  each 
•other,  and  no  sharp  Une  can  be  drawn  between  them.  Iron  is  also  présent  m  varying  amount; 
the  variety  of  chloanthite  containing  much  iron  has  been  called  ehcLUiamils,  a  name  given  by 
•Shepard  to  the  minerai  from  Chatham,  Conn.  Furtber  sulphur  is  usually  présent,  but  only  in 
«mail  quantities.    Sometimes  argentiferous.  anal.  20. 

Many  analyses  do  not  conform  even  approximately  to  the  formula  RAss,  the  ratio  rising 
from  less  than  1:2  to  1 :  2*5  and  nearly  1 :  3,  thus  suowing  a  tendency  toward  skutterudite 
<RAss),  perhaps  due  to  either  molecular  or  mechanical  mixture.  Part  of  the  variation  is  due  to 
want  of  homogeneity  in  the  substances  analyzed.  Baumhauer  has  shown  that  even  the  crystals 
often  hâve  a  zonal  structure,  Zs.  Kr.,  12,  18,  1886.  Moreover,  VolkhHrdt  has  aualyzed  such 
crystals,  and  shown  that,  after  being  acted  upon  by  hydrochloric  acid  and  potassium  chlorate,  a 
part  containing  less  arsenic  went  into  solution,  and  the  residue  was  richer  in  arsenic  than  the 
original  (76  19  p.  c.  and  73*46  in  one  case).  Similarly  the  same  author  found  skutterudite 
<RAss)  to  be  more  difficultlv  soluble  than  smaltite  and  chloanthite.    Zs.  Kr.,  14,  407,  1888. 

Much  that  has  been  called  smaltite  (speiskobalt)  is  shown  by  the  high  spécifie  gravity  to 
belong  to  the  species  safflorite,  p.  100.  Without  the  détermination  of  either  the  form  or 
specihc  gravity  the  classiâcation  is  uncertain. 

AnaL— 1,  McCay,  Inaug.  Diss.,  p.  44,  1883.  deducting  10*62  p.  c.  quartz  and  1*44  Bi. 
2,  Id.,  ib.,  p.  31,  see  below.  8.  Petersen,  Pogg..  134,  70,  1»68.  4,  van  Gîerichten,  Ber.  Ak. 
MUnchen.  137,  1873.  5,  Rg..  Zs.  G.  Oes.,  26.  284,  1873.  6.  Smith,  Gillis  Ezped.,  2,  102. 
7,  lies,  Am.  J.  Se,  23,  380,  1882. 

8,  Booth,  Am.  J.  Se,  29.  241, 1836.  9,  Rg..  Min.  Ch..  23,  1860.  10, 11,  Bull,  Rose,  Kr  -Ch. 
Syst.,  52,  1852.  12.  13,  McCay.  I.  c.  pp.  39.  40.  14,  Berthier,  Ann  Mines,  11,  504.  1837. 
15,  Rg.,  J.  pr.  Ch.,  66.  486.  1852.  16,  Id.,  Zs.  G.  Ges.,  26,  283,  1873  17,  Koenig,  Proc.  Ac. 
Philad..  184.  1889.  18,  Genth,  Dana  Min.,  512,  1854.  19,  Kbl.,  Ber.  Ak.  Mûnchen.  402,  1868. 
:20.  Hillebrand,  Proc.  Col.  Se.  Soc.,  3,  46,  1888.    See  further  5th  Ed.,  pp.  70,  71. 


1.  Smaltite, 


G. 

611 
6*30 
6  272 

6-498 


1.  Schueeberg 

2.  "         CheUuUte 

3.  Wittichen 

4.  Bleber 

5.  Usscglio 

6.  Atiicama 

7.  Gunnison  Co.,  Col. 

2.  ChloanthUe. 

8.  Riechelsdorf  6'6 

9.  •'  6-374 
10. 
11.  Schneeberg,  Siângelkobalt  6*537 

6-54 
6-45 


As       S      Co  Ni      Fe    Cu 

71-53  1-88  1807  102    731  001  =  99-32 

7600  132  12-61  3  05    522  160  =  9980 

69-70  4-711011  8-52    505  094  Bi097.Sb«r.=10000 

74-84  1-70    8-28  850    445  3-24  =  101  01 

76  55  0-76    7-31  437    784  0  22  Sb    032,     Zn    411 

70  85  008  2413  1-28    405  041  =  10075    [=  10147 

63-83  1-55  11-59  tr.    1599  016  Pb    205,     Bl    113, 

SiO,  2-60,  Agtr. =96-89 


f  < 


<( 


•  f 


12. 
13. 

14.  Val  d'Anniviers 

15.  Allemont 

16.  Annaberg 

17.  Franklin  Furnace 

18.  Chatham.  Cha4hamiU 

19.  Andreasberg 

20.  Grant  Co.,  N.  M. 


6-411 

688 

6-6 
6-644 


72-64  —  3-37  2074 
60-42  211  10-80  25-87 
7609 
75-85 
75-40 
68-40 
[65-02] 
71-11 


3-25   —    =  100 
0-80    —    =  100 
4-56  12-25    6-82   —    =  9972 
8-32  12  04    6-52  094  =  98.67 
8-42  11-90    7-50  0-39  =  99  34 

-   Bi  0-21  =  99-51 


0-73 

1-06  4-20  24-95  0  69 

2-90  3-93  26-75  140 

2-29     tr,    1871  6  82 

[76-38]   011  1-60  18-96  2-80 

70-66    1  54  6-37  18  63  231 

7011    4-78  3-82    9-44  1185 

72-00    0-43  1  94    700  1739 
74-04    013         19-52 


•  Ni  :  Co  =  3 :  1  approx. 


-  =  100 

-  =98  93 

-  Sb  0-31,  Bi  0-34=100 

-  Zn  tr.,    CaCO,  0  89 

-  =  100         [=  100-40 

-  =98  76 
0-44  0-04  Ag   4-78,     Pb   008 

=  98-98 


PYRITE  GROUP— COBALTITE.  89 

Analyais  3  by  McCay  is  of  the  Schneeberg  ore  called  Wismuifûcobaltem  by  Kenten  (Schw. 
J..  47. 265, 1826).  and  from  which  he  obtained  :  (|)  As  77*96,  8  1  02,  Co  0'89,  Ni  111.  Fe  4*77. 
Cu  1*80,  Bi  8-89  =  99*94.  Breithaupt  called  it  cheleutite  (cf.  McCay*  P-  ^)-  It  is  isometric, 
with  cubic  habit  and  cleavage;  H.  =  5;  color  slate-grav.  McCay  shows  that  the  biamutb,  of 
which  he  obtained  0*78  p.  c,  is  an  impurity;  the  ratio  of  R  :  As  =  1 :  2*80.  which  with  the  cubic 
cleavage  shows  it  to  be  closely  allied  to  skutterudite. 

Pyr.,  etc.— In  the  closed  tube  giyes  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
sublimate  of  arsenic  triozide,  and  sometimes  traces  of  sulphur  dioxide.  B.B.  on  charcoal  gives 
an  arsenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  borax -glass, 
affords  reactions  for  iron,  cobalt,  and  nickel. 

Obe.— Usually  occurs  in  veins,  accompanying  ores  of  cobalt  or  nickel,  and  oresof  sllver  and 
cqpper;  aiso,  in  some  instances,  with  niccolite  and  arsenopyrite;  often  having  a  coating  of 
annabergite. 

Occurs  with  sllver  and  copper  at  Freiberg.  Annaberg,  and  particularly  Schneeberg  in  Saxony  ; 
at  Joachimsthal  in  Bohemia,  the  reticulated  varieties  frequently  found  embedded  in  calcite;  also 
at  Wheal  Sparnon  in  Comwall;  at  Riechelsdorf  in  Hesse,  in  veins  in  the  copper  schist;  at  Tuna- 
berg  in  Sweden;  Allemont  in  Dauphiné;  at  the  silver  mines  of  Très  Puntas  and  others  in  Chili, 
but  only  in  snuill  quantities. 

At  Chatham,  Conn.,  the  chloanthite  {phaihamite)  occurs  in  mica  slate,  associated  generally 
with  anenopy rite  and  sometimes  with  niccolite.  At  Franklin  Furnace,  N.  J.,  at  the  Trotter 
zinc  mine  in  octahedral  ciystals  (anal.  17)  with  traces  of  a  pyritohedron  (20*1*0)?. 

Alt.— Occurs  altered  to  erythrite  (arseuate  of  cobalt),  a  change  due  to  the  oxidation  of  the 
arsenic  and  cobalt  on  exposure  to  moisture. 

Réf.— 1  Groth,  Pogg..  162.  249, 1874;  Min.-Samml.  Strassburg,  p.  48, 1878;  Naumann,  Pogg., 
7,  887,  1826,  31.  587, 1884.    '  Rath,  Zs.  Kr.,  1.  8,  1877;  cf.  Groth,  Min.-Samml..  p.  44. 

89.  OOBAIjTITE.  Cobaltum  cum  ferro  sulfurato  et  arsenicato  mineralisatum,  Glants- 
Kobolt  pt.  (fr.  Tunaberg).  Orana.,  218,  1758.  Mine  de  Cobalt  blanche  de  Utle,  Crist,  334.  1772. 
Mine  de  Cobalt  arsenico-sulfureuse  de  LMe,  Crist.,  3.  129,  1788.  GlanzEobold  Wem,  Eobalt- 
Glanz  Qerm.  Cobalt  gris  pt.  H.  Glance  Cobalt;  Bright-Wliite  Cobalt.  Glanzkobaltkies  Olock., 
Grandr,  1881.    CobaUine  Beud,,  Tr.  2,  450,  1882.    Ëoboltglans  Suied.    Sehta  Indianjetoelen. 

leometric;  pyritohedral.     Observed  fonns': 

a  (100,  t-t  )  0  (111.  1)  e  (210, 1-2)  oo  (522,  H)  «  (821,  8-|) 

d(110,t)  A(410,  i.4)  p(221, 2)  a:  (488,  H)  y  (432. 2-}) 

Commonly  in  cubes,  a,  or  pyritohedrons,  e,  or  combinations  of  thèse,  with  faces 
atriated  as  in  pyrite  (cf.  1  1-5,  p.  85);  also  with  o.     Also 
lamellar,  granuiar  massive  to  compact. 

Cleavage:  cubic,  rather  perfect.  Fracture  uneven. 
Brittle.  H.  =  5"5.  G.  =  6-6-3.  Lusfer  metallic.  Color 
silTer-white,  inclined  to  red;  also  steel-gray,  with  a  violet 
tinge,  or  grayish  black  when  containing  mucn  iron.  Streak 
grayish  black.  Shows  both  -f-  and  —  varieties  thermo- 
electrically.* 

Comp.— Sulph-arsenide  of  cobalt,  CoAsS  or  CoS,.CoAs, 
=  Sulphur  19-3,  arsenic  45-2,  cobalt  35*5  =  100.  .  Indiu,  iMallei. 

Iron  is  présent,  and  in  the  yrAriety  ferroeobaltUe  in  large  amount;  this  is  the  so-called  Stahl- 
kûbaU,  Rg  4th  Suppl.,  116,  5th,  148,  1853;  ferrocobaltine,  Dana  Min.,  68,  1854. 

AnaL— 1,  Slromeyer,  Schw.  J  ,  19.  886,  1817.  2-5,  Schnabel,  Rg.  Min.  Ch.,  60,  1860.  6, 
McCay,  Inaug.  Diss ,  p.  41.  7,  Flink.  Ak.  H.  Stockh.,  Bihang  12  (2),  No.  2,  5, 1886.  8.Mallet. 
Rec.  6.  Surv.  India.  14,  190,  1880. 

As         8         Co       Fe 

1.  Skuttcnid  G.  =6-281        4846    20  08    8310      8*28  =  9987 

2.  Siegen,  mamte  45*81    19-85    88  71      1-68  =  100 
a       "            -  44  75    1910    29-77      688  =  100 

4.  "      plumoêe  4258    19*98      8*67    2598  Sb  2*84  =  100 

5.  •'  -  42*94    20  86      8*92    28  08  =  10075 

6.  Schladminjr        G.  =  5*722        4812    18  78    29*20      5*80  Ni  8*20  =  99*55 

7.  Nordmark  44  77    20  28    2917      4  72  Ni  1*68  =  100*57 

8.  Khetri,  India      G.  =  600         48*87    19  46    28*80      7  88  Ni,  8b.  ir,  gangue  080  =  10026 

The  minerai  analyzed  by  McCay  had  H.  =  5,  and  gave  in  the  closed  tube  a  distinct  sublimate 
et  arsenic  sulphide  and  metallic  arsenic,  like  arsenopyrite. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube  gives  sulphurous  fumes,  and  a 
ciyBtaUine  sublimate  of  arsenic  trioxide.    B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and 
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fuses  to  a  magnetic  globule;  wlth  borax  a  cobalt- blue  color.  Soluble  in  warin  nitric  acid,  with 
the  séparation  of  sulphur. 

Obs. — Occurs  at  Tunaberg,  Riddarhyttan,  and  HakansbO,  in  Sweden,  in  larçe,  splendent, 
well-defined  crystals;  at  the  Ko  and  Bjelke  mines  of  Nordmark;  also  at  Skutterud  in  Norway. 
Other  localities  are  at  Querbuch  in  Silesia;  Schladming,  Styria;  Sie^en  in  Westphalia  (from  tlie 
Hamberg  mine  the  ferrocobtUliUt);  Botallack  mine,  near  2St.  Just»  m  Comwall;  Khetri  mines, 
Rajputana,  ludia,  called  sehta  by  the  Indian  jewelers,  who  use  it  for  giving  a  blue  color  to  gold 
ornaments,  cf.  p.  71. 

Ref:— 1  See  Phillips,  Min.  278.  1823,  also  Naumann,  Pogg.,  16,  486,  1829.  Groth,  Min.- 
Samml.,  41.  1878;  Zs.  G.  Ges.,  23,  661,  1871.    »  Cf.  références  under  pyrite,  p.  87. 


90.  GERSDORFFTTB.  Niccolum  Ferro  et  Cobalto  Arsenicatis  et  Sulphuratis  miuerali. 
satum,  Kupfernickel,  pt.  {whiie,  var.  fr.  Loos),  CroiisL^  218,  1758,  Ak.  H.  Stockh.,  1761,  1764. 
[The  species  later  taken  for  Kupfernickel  and  Cobalt  ore,  until  1818.1  Nickelglanz.  Weisses 
Nickelerz,  Pfaff,  Schw.  J.,  22,  260,  1818;  Berz.,  Ak.  H.  Stockh..  251.  1820.  Sulfo-arséniure  de 
nickel  Beud.,  1824.  Nickelarsenikglauz,  Nickelursenikkies,  Arsenikuickelglanz,  Oerm,  !Nickel 
Glance.  Disomose  Beud.,  Tr.,  2,  448.  1832.  Tombazite  pt.  BreitK,  J.  pr.  Ch..  15,  330.  1888. 
Gersdorffit  (fr.  Schladming)  pt.  Lôioe,  Pogg.,  65,  503,  1842.  Amoibit  pt.  KbL,  J.  pr.  Ch.,  33,. 
402,  1844.     Dobscbauite  (fr.  Dobschau). 

Isometric  ;  pyritohedral.     Observed  forme  : 

a(100,  »-»•)    0(111,1)    «(210,  t.2) 

Also  lamellar  and  granular  massive. 

Cleavage:  cubic,  rather  perfect.  Fracture  uneveri.  Brittle.  H.  =  5'5.  G,. 
=  5 '6-6 '2.  Luster  metallic.  Color  silver-white  to  steel-gray,  often  tamished  gray 
or  grayish  black.     Streak  grayish  black.     Opaque. 

Comp. — Essentiallya  sulpn-arsenide  of  uicKel,  NiAsSor  NiS,.NiAs,  =  Sulphur 
19*3,  arsenic  45*3,  nickel  35*4  =  100.  Iron  replaces  the  nickel,  often  to  considér- 
able amount;  also  sometimes  cobalt. 

With  normal  gersdorfflte  are  classed  a  number  of  minerais,  in  part  doubtless  mixtures,  which 
hâve  yiel<led  différent  results,  many  of  them  approximating  toward  chloanthite.  The  analyses 
below  include  some  of  thèse;  see  further  5th  Ed.,  p.  73.  Anal.  9  corresponds  to  NiS2.2NiA8s, 
the  miueral  had  cubic  cleavage. 

AnaL— 1,  Berzelius,  1.  c.     2.  Rg  .  Pogg.,  68,  511,  1846.     3,  Schnabel.  Rg.,  Min.  Ch.,  62. 
1880.     4.  Id. ,  Vh.  Ver.  Rheinl.,  8,  307,   1851.     5,  Bergemann,  J.   pr.   Ch.,  75,   244,  1858.     6, 
Heidingsfeld,  Rg.,  Min.  Ch..  62,  1860.    7,  9.  Sipôcz,  Zs.  Kr..   11.  213.  214.  1885.    8,  Genth,. 
Am.  Ch.  J.,  1,  324,  1879.    10,  LOwe,  Pogg.,  65,  505.  1842.     11,  12,  Pless,  Lieb.  Ann.,  51,  250, 
1844.     13,  Eobell,  1.  c.    14,  15.  Forbes.  Phil.  Mag..  35.  181,  1868. 
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As 


8      Ni      Pe       Co 


1. 

Loos,  Sweden 

613 

2. 

Harzgerode 

5-65 

3. 

MUsen,  cryst. 

4. 

Ems,  massive 

5. 

**     eryst. 

6. 

Lobenstein 

6-954 

7. 

Orawitza 

6  20 

8. 

Benahauis 

5-856 

9. 

Dobsina 

6-514 

10. 

Schladming 

6-7-6-9 

11. 

f  1 

6-64 

0-92*  SIO,  0  90  =  100-68 

—  Sb  0-86  =  100 

—  =  100 

2-23  Cu  2-75  =  101  96 
0-27  Sb  0-61  =  10014 
0-60  CuOll,  Sb0  38  =  100-iW 


12. 


ti 


FlessiU 


13    Lichtenberg,  AmoGnie  6*08 
14.  LochFyne  6-49-5-65 


15. 


<€ 


(t 


45-37  19-34  2994  41 1 
44-01  18-83  30  30  6  00 
4602  18-94  32-66  238 
38-92  17-82  3527  497 
45  02  1904  3418  1  02 
4612    18-96  3304    181 

44-35    18-20  29  22    099   675  Bi  0-11  =  9962 
39-71    2201  24  83    112  1254  Cu  0  25  =  10046 
56  83    10-93  29-54    175    214   =  101-19 
142-52    14-22  38  42    2  09    tr. 
3904    16-35  19-59  1118  1412 
39-88    16-11  27  90  1497    083 
[89-40]  16  91  28-62  1219    288 

[46-34]  1400  37-34    250     tr,     

34-45    2001  21-59  1312    6  82  Mn  033.  Mg 0  66.  insoL 

P-71  =  99-19 
85-84  19  75  2316  11  02    664  Mn  0-88,  Mg  066.  insol. 

[2  60  =  100 


SiOa  1-87  =  99-12 

=  100-23 

=  99-69 

=  100 

Pb  0-82  =  100 


Pyr.,  etc.^n  the  closed  tube  decrepitates.  and  gives  a  yellowlsh  brown  sublimate  of  arsenlo- 
trisulphide.    In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenic  trloxide. 
B.  B.  on  charcoal  gives  sulphurous  and  fi^rlic  fumes  and  fuses  to  a  globule,  whldi,  with  borax- 
glass  gives  at  ârst  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  the  flux,  cobalt  and 
nickel  are  successively  oxidized. 

Decomposed  by  warm  nitric  aciri,  formin^  a  green  solution,  with  the  séparation  of  sulphur. 

Obs. — Occurs  at  Loos  in  Helsingland,  Sweden;  Lenipâl&,  Finland;  in  the  Albertine  mine,, 
near  Harzgerode  in  the  Harz,   with  chalcopyrite,   galeua,   calcite,   fluorite,  and   quartz:  at. 
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Schladminff  in  Styria;  Kamsdorf  in  Lower  Thuringin;  Haueisen,  near  Lobenstein,  Yoigtland; 
«t  the  quicksilyer  mine  and  ai  Pângstwiese,  near  Ems.  At  tbe  Craigmuir  mine,  Loch  Fyne, 
8ootland.  AIbo  found  as  an  incr natation  of  cubes,  on  decomposed  galena  and  spbalerite.  at 
Fbenixville,  Pb. 

SoMMARUGAiTB  is  stated  to  be  an  auriferous  gersdorffite  from  Rezbanya,  Hungary.    Bull. 
8oc  Min..  1, 143,  1878. 

ToMBAZiTB.  accordiug  to  Zerrenner,  is  pyrite,  from  Lobenstein. 

91.  OOKTNITB.    Eoiynit  o.  SiefhaTOweh,  Ber.  Ak.  Wien,  61  (1),  117,  1885.  Arsenantimon* 
nickelglanz  pt.  Oerm, 

Isometric.    In  octahedrons,  with  convex  faces.     Also  in  globular  groupa. 

Fracture  uneven.  H.  =  4-5-5.  G.  =  5-994;  5-95-6  029  Zeph.  Luster 
metallic.  Golor  silyer-white^  inclined  to  steel-gray  on  fresh  fracture.  Streak  black. 
Opaque. 

Conip. — Essentially  a  sulph-arseuide  of  nickel  like  gersdorffitey  but  with 
antimony  replacing  part  of  the  arsenic^  and  thus  Connecting  it  with  the  arsenical 
Tarieties  of  ullmannite;  formula  Ni(Â6,Sb)S. 

rer.  1.  c: 


O.  =  5-994 


As 

87-88 


Sb 
1845 


B 
17-19 


Ni 
28*86 


Fe 

1*98  =  99*81 


Pyr.,  etc.— In  the  open  tube  affords  sulphurous  fumes  and  a  crystalline  white  sublimate  of 
arsenic  trioxide.  In  the  cloeed  tube  also  finally  a  narrow  yellowish-red  and  a  broader  yellow 
loue.  B.B.  on  charcoal  fuses  easily  at  surface,  yieldinff  sulpnurous  and  arsenical  fumes.  With 
boraz-glass  reactions  for  iron,  cobalt,  and  flnally  nickel,  wjth  an  arsenical  odor. 

Oha.— From  Olsa,  in  Carinthia,  with  boumonite;  ciystals  about  ^  mm.  through. 

Named  from  Kopvrtf,  a  club. 


92.  UTiTiMAWNITE.  Nickelspiesglaserz  (fr.  Siegen)  Ullmann  (bis  discov.  in  1808).  Syst.- 
Tab.,  166,  879,  1814.  Nickelspiessglanzei-z  Havmi.,  Handb..  192,  1818.  Antimonnickelglanz, 
Kickelantimonglanz,  Antimon-Arseniknickelglanz,  Arsenantimonnickelglanz  pt.  Oerm.  Sickel 
Stibine;  Nickeliferous  Gray  Antimony.  Antimoine  sulfuré  nickelifère  S.,  1822.  Ullmannit 
Frôàel,  1843. 

Isometric:  pyritohedral/  E^lein;  tetrahedral^  Zeph.'    Observed  forms: 
a  (100,  ».|),  d  (110,  f  ),  0  (111,  1),  ê  (210,  i.2).  p  (221.  2).  q  (881,  8).  4  (881,  8),  n  (911,  M). 

1.  2. 


âarrabus,  Kleiu. 


LOlling.  Zeph. 


In  crystals  from  Sarrabus*  with  a,  d,  e  and  rarely  q  with  pyritohedral  striations  on  a  (f .  1). 
Also  from  the  LOlHng*  in  tetrahedral  crystals  with  d,  o,  o ,  n,  n,,  p,  4;  also  in  tetrahedrite-like 
twins  with  parallel  axes  (f.  2).  Thèse  two  varieties  bave  the  same  composition  (anal.  4,  5)  and 
their  relation  is  somewhat  uncertain,  cf.  Klein'.  It  may  be  noted  that  artificial  crystals  of 
pyrite,  of  apparent  tetrahedral  form,  hâve  been  described. 

Also  massive,  structure  granular. 

CleavHge:  cubic,  perfect.  Fracture  uneven.  Brittle.  H.=5-6'5.  G.=6'!^-6"7. 
Luster  metallic.     Color  steel-gray  inclining  to  silver-wliite.     Streak  grayish  black. 

Ckimp. -Sulph-antimonide  of  nickel,  NiSbS  or  NiS,.NiSb,  =  Sulphur  15*2, 
antimony  57*0,  nickel  27*8  =  100.     Arsenic  is  usnally  présent  in  small  amonnt. 
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AnaL— 1.  H.  Rose,  Pogg.,  16.  688,  1829.  2,  Rg.,  Pogg..  64,  189,  1846.  ^  LUI,  Vh.  G. 
Reichs.,  181,  1871.  4,  6,  Jannascb,  Jb.  Min.,  2,  169,  1887;  also  earlier,  ibid.,  1,  186,  1888. 
6.  Qintl,  Ber.  Ak.  Wien,  60  (1),  812.  1869.  7,  Behrendt,  Rg.,  Min.  Cb.,  41,  1876.  8,  Ullik 
Ber.  Ak.  Wien,  61  (1),  17,  1870;  also  otber  analyses  on  less  pure  materiaL 

Sb       As        S         Ni 

1.  Siegen  56-76     —      15  98    27'86  =  9910 

2.  Uarzgerode  G.  =  6-506       50*84    2*65    17  88    2948  Fe  188  =  10218 
8.  Rinkenberg  G.  =  663         6607    094    1528    2750  Co  ir.  =  9979 

4.  Sarrabus,  pi^it.    G*  =  6738       55  78    075    1464    2817  Co  ir.,  Fe  0  17,  insol.  O'il  =  99-57 

5.  Lmiing,  tetrafied.  G.  =  6625        5571    188    1469    28  18  CoO-25,  FeO  09,insol.0-27=100-6a 

6.  "  *'        G.  =  6-74  52-56    323    15-73    2848  =  100 

7.  Nassau  6056    508    1600    26  05  Col  06.  Fe 043. Ou 040  =  99*58 

8.  Waldensteîn  G.  =  6-53-6-56       5601     —      1481    28-85  Pb  0  61  =  100  28 

An  alteration-product  of  the  Waldenstein  crystals  «lye  Ullik  0*  c,  p.  19).  after  deducting 
impurities.  8b  52  44.  01615,  CaO  13-52,  NiO  8-27,  FeO  3  18.  MgO  0-21,  H,0  11  26  =  99  98. 
For  ibis  tbe  formula  3Ga0.2Sb,Os.6Hi,0  is  calculated. 

Pyr.,  etc. — In  tbe  closed  tube  gives  a  faint  wbite  sublimate.  In  the  open  tube  sulphurous 
and  antimonial  fumes,  tbe  latter  oondensiug  on  the  walls  of  the  tube  as  a  white  non-volatile 
sublimate.  B.B.  on  charcoal  fuses  to  a  globule,  boils.  and  emits  antimonial  vapors.  which  coat 
the  coal  white;  treated  with  boraz-glass,  reacts  like  gersdorfflte.  8ome  varieties  contain 
arsenic. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  séparation  of  sulphur  and 
antimony  trioxide. 

Obfl. — Occurs  in  the  Duchy  of  Nassau,  in  the  mines  of  Freusburg,  with  galena  and  chalcopv- 
rite;  in  Siegen,  Prussia;  at  Harzgerode  and  Lobenstein;  alao  Ulling  and  Waldenstein  m 
Carinthia;  Montenarba,  Sarrabus,  Sardinia.    Named  after  J.  C.  Ullmann  (1771-1821). 

R«f^>  Klein,  Jb.  Min..  1,  180. 1883.  *  Zeph.,  Ber.  Ak.  Wien,  60  (1),  809, 1869.  *  Klein» 
Jb.  Min.,  2,  169,  1887.    See  p.  1051.    KallUite,  p.  1089.  is  NiBiS. 

Rammelsberg  calls  an  ore  from  Wolfsberg  in  the  Harz  baumanit-niekôlglane.  It  occurs  in 
cubes;  H.  =  45.    G.  =  5'635-5-706.    Analyâs,  Pogg.,  77.  254,  1849: 

As 28-00     8b  19-58     S  1686     Ni  2704     Co  160     Pb  518     Cu  1;88     Fe 0*61  =  100 

Heusler  describes  a  massive  llght  to  dark  steel-gray  ore  from  Gosenbach  near  Biegeiu 
Analysis  gave  :  Sb  3290,  As  527.  S  34*40,  Ni  27-43,  Pb,Zn  tr.  =  100. 

This  corresponds  to  8  NiS.  t  g^  [St.    Ber.  nied.  Ges.,  p.  67,  1887. 

93.  SPBRRTZJTB.    Haraee  L,  Wells,  Am.  J.  Se,  37,  67.  1889;  S.  L.  Ptenfield,  Ib.,  p.  7L 

Isometric;  pyritohedral.     Observed  forma: 

a  (100,  If)  d  (110,  •)  0  (111.  1)  e  (210,  f'-2) 

In  minute  crystals,  usually  in  cubes,  or  cubo-octahedrons;  dodecahedral  and 
pyritohedral  faces  rare. 

Fnicture  conchoidal.  Brittle.  H.  =  6-7.  G.  =  10 -602.  Luster  metallio. 
brilliant.     Color  tin-white.     Streak  black.     Opaque. 

Comp. — Platinum    arsenide,    PtAs,  =  Arsenic    43-5,    platinum    56'5  =  1(X>. 
Antimony  and  rhodium  are  also  présent  in  small  quantities. 
Anal.— H  L.Wells: 

As  Sb  Pt  Rh        Pd        Fe 

I    40-98       0-50       52-57       072       tr,        007      SnO.  462  =  99*46 

Pyr. — B.B.  decrepitates  slightly.  In  the  closed  tube  remains  unchanged  at  the  fusing  point 
of  glass.  In  the  open  tube  gives  readily  a  sublimate  of  arsenic  trioxide  and  does  not  fuse  it 
slowly  roasted,  but  if  rapidly  heated  it  melts  very  easily  after  losing  a  part  of  the  arsenic. 
When  dropped  on  a  red-hot  platinum  foil,  instantly  melts.  gives  off  white  fumes  of  arsenio 
trioxide  having  little  or  no  odor,  and  porous  excrescences  are  &rmed  on  the  platinum  which  do 
not  differ  in  color  from  the  untouched  foil. 

Oba.— Found  at  the  gold  quartz  Vermillion  mine,  district  of  Algoma.  22  miles  west  of 
Sudburv,  Ontario.  Canada;  occurs  with  pyrite,  chalcopyrite,  and  cassiterite  as  a  loose  matertal 
occupyfng  small  pockets  in  the  decomposed  ore.  Also  probably  présent  in  small  amount 
disseminated  through  a  nickel-iron  sulphiae.  cf.  p.  66. 

Named  after  F.  L.  Sperry  of  Sudbury.  Ontario,  who  first  called  attention  to  the  minerai. 

Artif.— The  artiflcial  PtAs«  bas  long  bcen  known. 


PTRITE  OROUP-^LAURITE-SKUTTERUDITE,  9» 

M.  LAURITB.    F,  Wohkr  Naclir.  Ges.  GOtlingen,  155.  1866;  827,  1869. 

Isometric.     Observed  forms  : 

a  (100,  •-!)     o  (111,  1)     e  (210,  1 2)     m  (811.  8-8)    n  (211,  2-2)?     «  (321.  8D? 

Commonly  in   minute  octaheiirons;  faces  often  rounded  like  the  diamond^ 
alfio  in  spherical  forms  and  grains. 

Oleavage:    u  distinct.      Fracture    subconchoidal.     Very  brittle.     H.  =  7*5. 
G.  =  6*99.    Luster  metallic,  bright.     Color  dark  iron-black  ;  powder  dark  gray. 

Comp. — Sulphide    of   ruthénium    and    osmium,   probably    essentially    KuS, 
(cf.  below). 

AnaL— WOhler,  1.  c,  on  0*8  gr. 

8  81-79  Ru  6518*  Os  [808]  =  100 

*  CoDtainiDg  some  osmium. 

P3rr.,  etc.— Heated  it  decrepitates.  B.B.  in  fusible,  giving  first  sulphurous  and  then  osmie 
famés.    Kot  acted  upon  by  aqua  re^ia.  nor  by  heatiog  with  potassium  disulphate. 

Oba.— From  tbe  platinum  washings  of  Bornéo.  Found  among  fine-grained  platinum  which. 
bad  been  brougbt  from  Bornéo.    Also  reported  as  occurring  with  the  platinuih  of  Oregon. 

Named  by  WOhler  as  a  compliment  to  the  wife  of  a  personal  friend. 

Artil— St.  Claire  Deville  and  Debray  bave  made  artificially  a  ruthénium  sulphide 
(RuSi  =  S  88'1,  Ru  61*9  =  100)  in  isometric  crystals,  octahedrons,  and  cubes.  Bull.  Soc.  Min., 
a.  186.  1879. 


96.  8KUTTSRUDITB.     Tesseral-Eies.    Hartkobaltkies.    Breith,,  Pogg..   9,  115,  1827. 
Arsenikkobaltkles  Schêerer,    Pogg..    42.   558,    1887.     Hartkobalterz. 
Baumi.,   Handb..  69.  1847.     Skutterudit  Haid,,  Handb.,  560.  1845. 
Hodumite  Nicol,  Min..  457.  1849. 

Isometric;  pyritohedral*.    Observed  forms* : 

a  (100.  *-»).  d  (110,  t  ).  0  (111, 1)./(180,  -  %-Zf,  r  (882,  |)»,  n  (211,  2-2). 
J  (821.  8-1)».  y(648.2.|)«. 

Also  massive  granular. 

Oleavage:    a  distinct;   d  in    traces.     Fracture  uneven. 
Brittle.     H.  =  6.    G.  =  6-72-6-86.     Luster  bright  metallic. 
Color  between  tin-white  and  pale  lead-gray,  sometimes  irides-    «...      ,  m  ♦  u 
cent.     Shows  both  +  and  -  varieties  thermo-electrically\  Bkutterud,  Fletcher. 

Comp. — Cobalt  arsenide,  CoAs,  =  Arsenic  79'3,  cobalt^  20*7  =  100. 
AnaL— 1,  Scheerer,  1.  c.    2,  8,  WOhler,  Pogg..  43,  591. 1888. 

As  Co  Fe 

1.  G.  =  6-78  77-84       2001        151    8  0-69,  Ou  Ir.  =  10006 

2.  OryU  792         185         18      =  990 
8.  Mcm,                             790         195         \A      =  999 

A  ••chloanthite"  from  Markirch  In  Alsace  gave  VoUkardt:  As  77*94,  Ni  12  01,  Co  8*69, 
Fe607;  correspondiny  to  RAs.;  it  was  in  crystals  (100.  111)  with  G.  =  6-82.  Other  crystals 
are  stated  to  bave  conionned  to  RAs,.    Zs.  Er..  14.  408.  1888. 

Pyr.— R«ictions  like  those  of  smaltite.  but  gives  a  more  copions  sublimate  of  metallio 
arsenic  in  the  closed  tube. 

Obi.— From  Bkutterud.  near  Modum.  in  Norway,  in  a  homblendic  gangue  in  gneiss,  with 
titanite  and  cobaltite.  the  crystals  sometimes  implanted  on  those  of  cobaltite. 

ReL—' Scheerer.  1.  c.  *  Rath.  Pogg..  116,  480,  1862.  »  Fletcher,  Phil.  Mag.,  13.  474. 
1882,  or  Zs.  Kr.,  7.  20.  1882;  cf.  also  Ralh,  Zs.  Kr.,  14,  267,  1888.  *  Schrauf  and  Dana.  Ber. 
Ak  Wien.  69  (1).  153,  1874. 

A  minerai  from  an  unknown  source  in  small  crystals  (not  measured)  in  quartz  bas  been 
analyzed  by  Ramsay  (J.  Ch.  Soc,  29,  158.  1876)  and  called  a  bismuth-skuttenidite.  but  its 
bomogeneity  may  well  be  questioned.  the  corrected  results  (after  deducting  SiO.FeSa)  are: 

G.  =  7-66  As  4610    Bi  87*64    Co  1018    Ni  5*66    Fe  0*56  =  100 18 
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2.  Marcasite  Group.     BS^  RÂs,^  etc.    Orthorhombic. 

The  species  falling  in  this  group  are  closely  parallel  to  those  of  the  PyriU. 
•group,  p.  84. 


à\l:  è 

96. 

Marcasite 

FeS. 

0-7662  :  1  :  1-2342 

97. 

LoUingite 

FeAs, 

0-6689  :  1  :  1-2331 

Leucopyrite 

Fe,A8, 

98. 

Arsenopyrite 

FeS,.FeA8, 

0-6773  : 1  : 1-1882 

Danaite 

(Fe,Co)S,.(Fe,Co)AR, 

99. 

Safflorite 

CoAs, 

100. 

BammeUbergite 

NiAs, 

101. 

Olancodot 

(Co,Fe)S,.(Co,Fe)As, 

0-6942  :  1  :  1-1925 

102. 

Alloclasite 

(Co,Fe)(A8,Bi)S 

103. 

Wol&chite 

NiS..Ni(AR,Sb), 

96.  MAROASITB.  Not  Marcbasite  [=  Cryst.  Pyrite]  Arab.,  Agric,,  1546;  Henekel,  1725; 
Wall,  1747.  Cranat.,  1758;  Linn,,  1768;  de  LUle,  1783.  ?  Pyrites  argenteo  colore,  Qerm,  Wasser- 
kies  o.  Weisserkies.  Agric.  Interpr.,  477,  1546;  Ferrum  jecoris  colore,  Oerm.  Lebererz,  pt., 
Agrie,,  ib.,  469.  Vattenkiespt.,  Fyritesfnscus  pt.,  P.  aquosus  pt.,  Wall.,  212,  1747.  Swafwel- 
kies  pt.  Cronst,  184,  1758.  Pyrites  lamellosus  Boîm.,  Lithoph..  2,  106.  1772.  P.  aquosus?  id,, 
107.  Pyrites  rhomboidales  pt.  de  LiOe,  Crist.,  1772.  3,  242.  1788.  Pyrites  lamelleuse  en  crêtes 
de  coq  FwsU,  Cat.,  1772;  de  Lisle.  Crist.,  3.  252,  1783.  Pyrites  fuscus  lamellosus  Wall.,  2.  134, 
1778.  Strahlkies.  Leberkies  pt. ,  Wern.,  Bergin  J.,  1789  Fer  sulfuré  var.  radié /T.,  Tr.,  1801, 
Brongn.,  Tr.,  1807.  Wasserkies  (Dichter  o.  Leberkies,  Strahlkies,  Haarkies  pt.)  Hauêm., 
Hrtndb..  149,  1813.    Fer  suif uré  blanc  pt.  ff.    White  Pyrites  Aikin,  Min.,   1814.     Fer  sulfuré 

êrismatique  rhomboidale  Boum.,  Cat.,  801,  1817.    Prismatic  Iron  Pyrites  Jamen.,  3,  297,  1820. 
!ammkies,  Speerkies.  2iellkies  pt.,  Germ.    Cockscomb,  Spear,  and  Cellular  Pyrites.     Markasit 
Haid.,  Handb.,  467.  561,  1845.    Pirite  bianca  liai.    Marcasita,  Pirita  blanca,  8pan. 

Orthorhombic.    Axes  à:l:è-  0-7662  :  1  :  1-2342  Sadebeek^ 
100  A  110  =  37°  27V,  001  A  101  =  58°  10',  001  A  011  =  50°  59'. 

Pomis»  ;         h  (010,  »-ï  )       m  (110,  /)  r  (014,  {-l)       y  (025.  f  l)       l  (011,  l-i) 

a (100,  i-î)       6  (001.  0)         e  (101,  14)        « (013,  f  î)       s  (012,  i-ï)       s  (111,  1) 

mm"'  =  ♦74''  55'  rr'  =  84''  18'  yy'  =      52"  88'  c»    =  68"  46' 

ee'       =116^20'  w'  =  44"  48'  «'   =      68"  21'  «'    =66"    T 

U    =  *10r  58'  «'"  =  90"  48' 

Twins:  (1)  tw.  pi.  m  (f.  4),  often  repeated  (f.  5),  sometimes  producing  stellate 
livelings  (f.  3);  also  (2)  tw.  pi.  e,  less  cotnmon  (i.  6),  the  crystals  crossing  at  angles 
of  nearly  60°.  Crystals  commonly  tabular  ||  c,  also  pyramidal;  the  brachydomes 
deeply  striated  |[  ed^e  b/c.  In  stalactites  with  radiatin^  internai  structure  and 
exterior  covered  with  projecting  crystals.  Also  globuiar,  reniforni,  and  other 
imitative  shapes. 

Cleavage:  m  rather  distinct;  l  in  traces.  Fracture  uneven.  Brittle. 
H.  =  6-6*5.  G.  =  4 •85-4*90.  Luster  metallic.  Color  pale  bronze-yellow, 
deepening  on  exposure.    Streak  grayish  or  brownish  black.    Opaque. 

Gomp. — Iron  disulphide,  like  pyrite,  FoS,  =  Sulphur  53-4,  iron  46-6  =  100. 

Var. — The  varielîes  that  hâve  been  recognized  dépend  raainly  on  state  of  crystalHzation. 
1.  Radiated  {UtrcUilkies,  Germ.):  Radiated;  also  the  simple  crystals.     2.  Cockecomb  P.  {Kammkieê, 
Xjferm.):  Aggregations  of  fiattened  twin  crystals  into  crest-like  forms.     8.  Spear  P.  {Speerkies 
<Jerm.):  Twin  crystals,  with  re-entering  angles  a  little  like  the  head   of  a  spear  iu  form 
4.  CapUlary  {Haarkies.  Germ.):  In  capillary  crystallizations. 

5.  Hepatie  P.  {Leberkies,  Germ.)  and  Pyrites  fuseus  pt.:  The  massive  of  dull  colors,  bein^ 
named  from  r/irap,  liter;  but  including,  among  the  older  niineralogists  especialiy.  brown 
spécimens  of  any  pyrite,  altered  more  or  less  to  limonite. 

6.  Oellular  P.  {ZelUàes,  Germ.):  In  cellular  spécimens,  formed  by  the  incrustation  of  the 
crystals  of  other  minerais  that  hâve  disappeared;  partly  pyrite. 
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7.  ArmTueal:  Nearly  whtte  io  color  (In  put  kf/retUe  Breith.,  and  WêMeusfinn,  *ee  below); 
GCKil^i»  ^  email  amouut  of  araenic. 

8.  Stalaetitie:  !□  atalactiles,  Bomettmes  wlth  radlated  structure,  «ometinies  compact;  tli« 
exterior  diatinct  crTStals,  or  rough:  alao  in  layera  wilh  galena  or  sphôlerite,  or  both.  nwmbllDg 
(he  *'  Schalenbleade,  "  und  henc«  sometimes  called  "  Scbalenmanawite." 

Pyr^  «to.— Llke  pyrite;  veiy  liable  to  decompoaftloa,  more  m  Ibau  pyrite. 

Obs.— The  apear  variety  occurs  abundantly  in  Ibe  plastic  clay  of  the  brown  coal  formation 
al  Littmltz  and  ÀlUattell,  uear  Carlsbtul  in  Bohemia,  and  la  exleosively  mined  for  Ita  aulpbui 
and  Ibe  maouracture  of  ferrouaaulpbate.  The  radiated  variety  occure  attheBaroe  place;  alM 
»l  Joacbimathat,  Bubt-raia,  and  In  sevenil  parla  of  Saxoiiy.  The  cockscomb  variety  occura  wlth 
ealcna  and  Quurite  in  Dtrbyslilre;  In  chalk  mari  belween  Folkestorie  and  Dover;  Caatleton  In 
Derbysbiie;  uesr  Alatoa  Moor  in  Cumbeiland:  iiear  Tavialoi'k  in  Devcoshlre;  and  radlated  at 
East  Wlieal  Rom  aiid  elsewhere  In  Cornnnll.  Schemnltz  lu  Hungarj,  Andreaaberg.  Claualhit), 
«te..  In  tbe  Hars  are  other  localities. 


1,  CoinmoD  Porm.    2,  Schemnlta.  8bk.    8,  Preiberg,  Id.    4.  Qalena,  III     S,  Folkeslone 
6.  Frelberg,  Sbk. 

At  Warwick,  N.  T.,  it  occura  in  tlmple  and  compound  crygiala,  Iq  gmntie,  wlth  zircon 
Hustia'a farni,  in  Phillipstown.  N.  Y.,  aflorda  sinali  cryalaU.  leferred  by  Beck  to  Ihia  speclea, 
ocourring  in  magnesian  llmestone.  Massive  flbroua  varletiep  aboiiod  liiroiighoiit  Ibe  mica  elate 
of  New  England.  parliciilariy  al  Cummliipon  Mass.,  where  il  is  asaocialed  wlth  cummlDgtouila 
and  garoet.  OccurB  ni  Lane's  mine,  in  .Moiiroe,  tk>nn..  and  iu  tbe  lopaz  and  tluoriit'  vein  io 
Tnimbull:  alao  in  gneiasal  Eaat  Haddam;  al  Hnverhill.  N.  H.,  wilh  common  pyrite.  Gnlena. 
111.,  Id  atalactilvs  wiib  cuncenlric  laytra  of  aplmlcrilf  galena.  Ilie  exterior  commimly  marcasile  in 
iwjncrystala  pyramidal  Id  aspect  (f.  4).  Minerai  Point,  Wla..  in  flne  crystais;  on  aphaleriteat 
Joplln,  Mo,  Iq  Canada  in  Neebing,  a  few  miles  east  of  Ihe  KamaniBliquia  R..  norlb-weat  abore 
of  II.  Stiperior. 

The  Word  manatite,  of  Arable  or  Hoorisb  origin  (and  variously  iiaed  by  old  wrilers,  for  bla- 
mnth.  antimonj),  was  the  name  of  common  crjBtollizpd  pyrite  among  miners  and  mineraloglats 
Id  later  centuries,  uniil  near  the  close  of  the  Inst.     It  was  iirat  given  to  tbis  apeclea  by  Haldinger 

Tbe  apeciea  ia  probably  recognlzed  by  Agrit-ola  under  ihe  name  wuterkif  and  Uberert.  and 
alHmnder  Ibesameby  Cronsledt;  and  it  is  Wauerkietot  Hausmann  in  both  éditions  of  hia  great 
work.  Thia  name,  waaaerkiea  {pyrites  aquoïus.  as  Cronsledt  translates  it),  la  littie  applicable; 
yet  may  bave  arisen  from  the  greater  ttndency  of  the  minerai  Io  become  moist  and  aller  to 
vitriol  tban  pyril»— if  it  be  not  an  early  corruption,  aa  Agricola  aeems  to  Itaink  (aee  above).  of 
IFonerUM  (white  Iron  pyrites).  It  appcars  to  bave  beeu  used  also  for  easlly  decomposable 
Dyrite;  and  pyrrKoUtt  was  alao  Included  under  ita  other  name,  pyrile*  fuieu*.    The  rnomblc 
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crystallization  is  mentioned  by  de  Lisle;  but  HaOy  long  afterward  considered  it  only  an  irreg- 
ularity  of  common  iron  pyrites.  Weisskujtfererz  (also  called  toeisskupfer  and  toeiêêen)  occure  aa- 
tbe  uame  of  a  species  in  ail  the  mineralogical  works  of  last  century,  f rom  Henckers  P^ritology, 
in  1725,  wbere  It  is  called  a  whitish  copper  ore.  and  placed  near  tetrabedrlte;  and  tbe  hgbtcolor, 
from  Henckel  down,  is  attributcd  to  tbe  présence  of  arsenic.  It  bas  tinally  beeu  run  out  aa 
mostly  impure  marcasite;  and  tbe  domeykite  and  related  species  are  now  tbe  only  true  wbite 
copper. 

Marcasite  is  made  by  Breitbaupt  (J.  pr.  Cb.,  4,  257.  1835)  a  vénerie  name  for  tbe  varioua 
species  of  pyrites.  He  used  the  names  lonchùUte  or  kauêimkies  for  varieties  in  wbicb  Plattner 
found  4*4  p.  c.  As;  kyrottiU  or  weiukup/erert,  tbe  latter  an  old  term  of  varied  signification; 
Iiepatopyrite,  leberkies  Werner;  hu<iropifriie  or  weicbeisenkies,  wasserkies  (see  aoove).  Cf. 
Frenzel,  Min.  Lez.  Sacbseu.  pp.  197-201.  1874. 

MetcOanchidUe  of  F.  Saudberger  (Oest.  Jb.  B.  Hûtt.,  36, 581,  1887)  is  a  marcasite  oontaining^ 
about  balf  as  mucb  arsenic  a8  Breitbuupt's  loncbidite.  G.  =  5*08.  Analysis  by  F.  Pecber  gave: 
8  49  56.  As  2-78,  Fe  4512.  Ni  1-29.  Cu  0*72,  Pb  112,  Ag  001  =  100  55.  Locality.  tbe  St.  Bern- 
bard  vein  near  Hausacb,  Badeu . 

AIL — Limonite  and  pyrite  occur  as  pseudomorpbs  after  marcasite,  also  (D511)  boumonite, 
cbalcopyrite,  magnetite,  spbalerite.  Julien  bas  sbown  tbat  tbe  greater  liability  of  marcasite  ta 
undergo  atmospberic  altération  bns  a  profound  influence  upon  tbe  durability  of  building-stones; 
tbe  two  forms  of  iron  pyrites  occur  togetber  eitber  tbougb  crystallization  or  altération,  and  as  tbe 
proportion  of  marcasite  increases,  tbe  spécifie  gravity  fall8,  tbe  color  becomes  paler,  and  tbe 
danger  of  cbange  is  increased.    Ann.  N.  Y.  Acad.,  4,  1888. 

Artif.— Not  yet  formed  artiâcially,x^f.  Doelter,  Zs.  Kr..  11.  81,  1885. 

Réf.— >  Pogg.,  Erg.  Bd.,  8,  625, 1878,  tbese  results  cannot  claim  a  biçb  degree  of  accuracy, 
exact  measurements  being  impossible  and  considérable  variation  bavmg  been  noted.  8ee 
Gebmacber  for  measurements  and  observations  on  vicinal  planes  wbicb  bave  led  him  to  suggest 
a  monoclinic  parameter  and  complex  twinnlng.  Zs.  Er.,  13,  242,  1887.  *  Cf.  Mlr.,  Min.,  p. 
170.  1852. 

97.  IiÔLUNOim.  Prismatic  Arsenical  Pyrites  (communie,  by  Mobs)  pt.  Jameêon,  3, 
272,  1820.  Axotomer  Arsenik-Kies  pt.  Mohs,  Gruudr.,  525,  1828.  Arsenikalkies.  Arsenikelsen 
Giftkies,  Arseneisen,  pt.,  Oerm.  Leucopyrite  pt.  Sheph.,  Min.,  2,  9,  1885.  Arsenosiderit  pt. 
Olock,,  Grundr.,  821,  1889.  Mobsine  pt.  Chapman,  Pract.  Min.,  188,  1848.  LOlIingit  pt.  Haid., 
Handb.,  559,  1845.  Sfttersbergit  Kffimg.,  Min.,  111,  1853.  Glanzarsenikkies  BreUfi.,  J.  pr.  Cb., 
4.  260.  261,  1885.  Httttenbergite  BreOfi  Geierite  (fr.  Geyer)  BreUh..  B.  H.  Ztg.,  26, 167, 1866. 
Leucopyrite  Dana,  p.  76,  1868.  LOllingite  Zeph,,  Vb.  Min.  Ges.,  3,  84,  1867.  Pbarmakopyrit 
Weiabaeh,  Synops.  Min.,  57,  1875.     Glaucopyrite  8andberg€r,  J.  pr.  Cb..  1,  280,  1870. 

Orthorhombic.     Axes  à\l\è  =^  0-66888  :  1  :  1-2331  Brôgger*. 

100  A  110  =  33°  46V,  001  A  101  =  61**  31J',  001  A  011  =  50°  57J'. 

Porms;    m  (110.  /)    e  (101,  1-î)    u  (014.  J-ï)    ^  (013,  f  l)    l  (011.  14)    o  (112,  i). 

Angles:  mm"  =  ♦67'  884',    ee'  =  123^  3',    uu'  =  84''  16',    W  =  44''  41',    U  =  101"  55',  oo' 
=  76"  14'.  oo"  =  95"  55',  oo"  =  48'  46'. 

Twins:  tw.  pi.  e  (101),  crossing  at  «ngles  of  ncarly  60°,  sometimes  trillings. 

Cleavage:  basai,  sometimes  dis- 
tinct. Fracture  u  neveu.  Brittle. 
H.  =  5-5-5.  G.  =  70-7-4  chiefly, 
also  6-8.  Luster  metallic.  Color 
between  silver-white  and  steel-gray 
Streak  gniyish  black. 

Comp.,yar. — Essentially  iron  diar- 
senide,  FeAs,,  but  passing  into 
Fe,As^;  also  tending  toward  arseno 
pyrite  (FeAsS)  and  safflorite  (CoAs,). 
Bismuth  and  antimony  are  some- 
times présent. 

Var.— 1.  LôUinmtê,FeAst  =  Arsenic  728,  iron  272  =  100.    G.  =  7-234  Hûttenberg.  Zeplu 
2.  Leueopynte,  Pe.As*  =  Arsenic  641,  iron  85*9  =  100.    G.  =  7-0-7-2 
8.  Oeyeriie,  containing  sulpbiir,  anal.,  17-20.     G.  =  6-25-6.8. 
4.  Cobaliiferous.    Glaucopyrite  belongs  bere,  cf.  anals.  6,  8,  9. 

ft  Tiit°*^'^^'  ^^^^i^u'  ^S^Ç'ci^  Î^^tÎ^-  ^'  Weidenbuscb,  Rose.  Kr.-Cb.  Min.,  54,  1853. 
v^î  1°^iii?^Vq^'°P^o'.iÎV®^-  .^'  ^r^-'c^'  ^^'■-  ^^'^'  2.  242.  1875.  5.  Niedzwiedzki.  Min. 
^  ^':  ^^^'  îPir*^'  ^i^i^H'S?.^'  ^"V^'^o^;'  ^■'v^'  ^^^'  ^'  Loczka,  Zs.  Kr..  11.  261.  1886. 
Sf-^Q^'^ûi^-  .^*îr'  «^V®^^-  ^'  ?•  S^°^^^^'  J-  P»"-  ^'''  '  !•  280,  1870.  10-12,  GQttler.  Jb. 
Pn^;;  V^W^'^o^^'^'iF'W'A^^'}^'  ^^.  ^*'  Weidenbuscb.  1.  c.  15.  Hofmann.  Scbeerer. 
Pogg.,  26.  485,  1882.     16,  McCay,  Inaug.  Diss..  p.  4i}.  1883.     17,  Bebncke,  Pogg..  98    187 
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1856.    18,  Petersen,  ib.,  137.  898,  1869.    19,  McCay.  1.  c,  p.  45,  1888.    20,  Jordan,  J.  pr.  Oh., 
10.  486, 1887  (deductiog  64  p.  c.  SiOs). 


Afl 

8 

Fe 

Co 

1. 

Fossum,  Sfttereberg 

70-22 

1-28 

2814 

—  =99  64 

2. 

Schladmiog 

72-18 

0-70 

26-48 

—   =  99  36 

8. 

Andreasberg 

G. 

=  6-80 

70  59  . 

1-65 

2867 

—   =  100-91 

4 

BreTik,  SâUrêbergiU 

7217 

0-37 

27-14 

tr.    =  99-68 

6. 

Dobschttu 

G. 

=  7-15 

7011 

0-81 

28-21 

—  Bi  tr,  =  9918 

6. 

Gunnison  Co.,  Col. 

G. 

=  7-40 

7118 

0-56 

22-96 

4.87  m  0-21,  Cu  0-39,  Bi  008 

[=  99-75 

7. 

Andreasberg 

G. 

=  7-475 

68-08 

084 

27-82 

—  Sb  4-08,  Cu  010,  SSiOa  0  10 

[  =  luO  47 
6-44  8b  5-61  =  100-59 

8. 

Mte.  Cballanches,  tiMuite 

63-66 

8-66 

21-22 

9. 

Ouadalcanal.  Olaueopyrite  G. 

=  7- 181 

66  90 

2-86 

21-88 

4-67  Sb  8-59,  Cu  114  =  10004 

10. 

Kelchenstein,  nuunve 

G. 

=  6-97 

66-59 

1-98 

28-28 

—  gangue  206  =  9886 

a. 

ti                 i< 

G. 

=  7  05 

67-81 

1-97 

28-19 

—  gaugue  1  14  =  9911 

12. 

erpêt. 

G. 

=  7-41 

66-57 

1-02 

81-08 

—  gangue  0*92  =  99*59 

18. 

68-14 

1-68 

80-24 

—  gangue  355  =  9856 

14. 

65-61 

1-09 

81-51 

—  gangue  1*04  =  99*25 

15. 

65  99 

1-94 

28-06 

—  gaugue  2-17  =  98-16 

16. 

''  HàUenherf/iW 

68-87 

1-09 

29-20 

—  =  99-16 

17. 

Geyer 

G. 

=  6  246 

58-94 

6  07 

82-92 

—  8b  1-87  =  99  80 

18. 

Wolfach 

G. 

=  6  797 

62-29 

518 

24  88 

4-40  Sb  4  37  Mn  tr.  =  100-67 

19. 

Breitenbrunn,  OeyeriU 

G. 

=  6  58 

{6140 

6-78 

81-20 

-    =99-38 

20. 

Andreasberg 

5500 

8-85 

86-44 

—  Ag  001  =  99-80 

Pyr. — la  the  closed  tube  gives  a  sublimate  of  nxetalllc  arsenic;  in  the  open  tube  a  white 
gublimate  of  arsenic  trioxide,  witli  traces  of  sulpburous  fumes.  B.B.  on  cbarcoal  ^ives  the  odor 
of  arsenic;  in  O.F.  a  white  coating  of  arsenic  trioxide,  and  in  R.F.  a  magnetic  globule.  With 
the  Ûuxes  the  roasted  minerai  reacts  for  iron. 

Ofaa.— LOlIingite  occurs  with  siderite,  also  bismuth  and  chloanthite,  in  the  Lôlling- 
HQttenberg  district  in  Carinthia;  with  niccoliteat  Schladming;  at  Ehrenfriedersdorf,  in  SiLxony; 
Andreasberg  in  the  Harz;  at  Sfltersberg,  near  Fossum,  in  Norway;  on  StokO  and  at  oiher 
points  in  the  augite-syénite  of  southern  Norway,  there  associated  with  homillte  and  melipbauite. 

The  arsenical  iron  from  Reichenstein,  Silesia,  is  in  part  lôllingite,  but  moslly  leucopyrite;  it 
often  carries  gold.  Qeyerite  is  from  Geyer  In  Saxony,  in  crystals  and  massive  with  quartz*.  hIso 
from  other  localities.  Olaueopyrite  is  from  Guadalcanal,  Andalusia,  Spain.  In  the  U.  S., 
lôllingite  occurs  at  the  head  of  Brush  Creek,  Gunnison  Co.,  Colorado  (anal.  6),  it  is  often  em- 
bedded  in  barite  or  siderite.  Other  localities  for  arsenical  iron  (not  yet  analyzed)  are  Ëdenville 
and  Monroe.  N.  Y.  ;  Roxbury,  Conn.  :  Paris,  Me.  A  crystal  of  arsenical  iron,  wei^hing  two  or 
three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but  it  is  not  known  under  what  circumstances-, 
aod  in  Randolph  Co.,  N.  C,  a  mass  of  nearly  two  pounds  weight.  The  composition  of  thèse 
bas  not  been  determined. 

Xamed  by  Chapman  after  Mohs.  by  whom  the  minerai  was  first  described,  and  who  men- 
tions LOUing  as  the  first  locality  at  which  it  was  found;  but  as  mohsite  was  previouslv  given  to  a 
variety  of  ilmenite.  Haidinger's  name  was  adopted  in  tbe  5th  Ed.,  1868,  for  the  Reichenstein 
minerai,  FeiASi,  and  Shepartrs  name  leucopyrite  (from  XevKoÇ^  tohite)  given  to  the  arsenical  iron 
conforminç  to  FeAs«.  A  Utile  earlier,  however,  the  same  names  were  used  by  Zepharovich,  but 
reversed.  lôllingite  for  FeAs«  and  leucopyrite  for  Fe9As4;  this  arrangement  was  adopted  in 
subséquent  reprints  of  the  5th  Ed.  In  view  of  the  variation  of  composition  of  other  minerais  of 
this  and  of  the  corresponding  isometric  group  (e.g.,  arsenopyrite,  smaltite,  etc.)  it  seems  best  ta 
unité  the  varieties  under  the  most  generally  nccepted  name. 

R«£.— *  Norway  (anal.  4).  Zs.  Kr.,  16.  8,  1890.  The  measurements  of  Schrauf,  Jb.  Min., 
677,  1875,  were  probably  made  on  arsenopyrite  from  Mte.  Cballanches  near  Allemont,  not 
lôllingite  as  supposed,  cf.  Groth,  Ber.  Ak.  Mûnchen,  884,  1885. 

Pacitb  Breithaupt,  B.  H.  Ztg..  26.  167,  1866.  In  form  and  color  near  arsenopyrite.  G. 
=  6-8.  An  analysis  by  Winkler  gave:  As  6484,  8  701,  Fe  24-^5,  Co  018.  Cu  O-ll,  Bi  O'IO. 
Au,Ag  0*006,  gangue  2-88  =  99-426.  From  La  Paz  in  Bolivia,  in  masses  and  thin  plates  in  the 
gangue,  with  native  gold  and  bismuth. 


98.  AR8BHOPTRITZI,  or  Mibpickbl.  ?  Lapis  subrutilus  atque  non  fere  aliter  ac  argentt 
œuma  splendens  et  friabilis.  Oerm.  Mistpuckel,  Agrie.,  Interpr..  465,  1546.  Pyrites  candidua» 
Wasserkies,  pt,  Oesner ,  Foss..  1565.  Arsenîkaliskkîes,  Mispickel,  Henckel,  Pyrit.,  1725» 
Arsenikaliskkies,  Hvit  Kies  (=  Pyrites  albus),  Mispickel.  Arsenik-Sten,  Wall.,  227,  228.  174T. 
Mispîckel,  Pyrite  blanche,  ^.  tri.,  Wall..  1758.  Arsenikkies  Wern.,  1789.  Rniischpelbkies. 
Fer  Hntenical  Fr.  Arsenical  Pyrites.  Dalarnit,  Giftkles.  Glanzarsenikkies.  Breith.,  J.  pr.  Oh  , 
4.  -^59.  2151,  1885  Arsenopyrite  Qloek,,  Syn.,  38,  1847.  Plinian  BreOh.,  Pogg.,  69,  430,  1846t 
B  U.  Ztg.,  26,  168,  1866.    Bronce  blanco  Svan..  8.  A. 


98  BULPHmiSa.  8BLENIDB8,   TELLURIDES,  ETC. 

Duialte  =  CobBitic  HIapickel  (fr.  FroDconia)  Rayt»,  Am.  J.  8c.,  34,  380.  18S8.  KobslUi^ 
lenlkkiee  Ocrm.  ÎVermontU  (fr.  U.  a.)Breilh,  1.  c.  Thallielniii,  GiftkieB,  Breith..  B.  R.  Zig. 
26,  IGT,  1866. 

Orthorhombic.    Axes  à  :  h  :  à  =  0-67726  :  1  ;  1 -18817  Arzruni'. 

lOU  A  110  =  34°  6i',  001  A  101  =  60"  19',  001  A  011  =  49"  54f . 

e(001.  0)  a(01iJ4.VrV 

m  (110,/)  î(011«,A-i) 


B.  Deloro.    6,  Serrk 


=  «es'  13' 

ou'  =    88°    0' 

=  120°  88' 
=  «SB-  S2' 

«■    =    43'' 13' 
Bn-  =    61-  28' 
00'   =    76-46' 

=     S"  80' 

«-   =    W'BO' 
**■  =  184°  21' 

=    16"  54' 

=  ae''44' 

rr'  =  148°  8»i 

=    «T'IT- 
=  112'  ^H- 

"  =  32'  47' 
=  127  48' 
=  lao  21' 

=    47°  501 


Twina:  tw.  pi.  (1)  m,  as  contact-or  peiietration-twins,  aometimea  repented  like 
marcasite  (f.  5);  (3)  e  in  cmciform-twiiiB  (f.  6),  also  in  trillings'  sometimee  star- 
uhaped  (f.  7)  crosaing  at  angles  of  59"  and  62".  Cryatala  prianiatîc  m,  or  fiattened 
Tertically  by  the  oscijlatorj  combination  of  n  (012).  Brachydomes  horizontally 
striated;  also  faces  m  often  finely  atj'iatâd  |  edgea  m/e  or  with  m/n.  Also  colamnar, 
■etraight,  and  divergent;  grannlar,  or  compact. 

Cleavage:  m  rather  distinct;  c  in  faint  traces.  Fracture  uneven.  Brittle. 
H.  =  5-5-6.  G.  =  5-9-6:2;  6269  Franconia,  Kenng.  Lnster  metallic  Color 
ailTer-white,  inclininç  to  steel-gray.  Streak  dark  grayisE  black.  Opaqne.  Thermo- 
electrically'  both  positive  and  négative. 

Comp.,  Tar.— ^alph-arsenide  of  iron,  FeAsS  or  FeS,.FeAB  =  Arsenic  46'0, 
■Bulphor  19'7,  iron  34-3  =  100.     Partof  tlie  iron  is  Bometimes  replaced  by  cobalt. 
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Var.— 1.  OnJUitary,  Contais ing  little  or  no  cobalt.  Tbe  analyses  show  considérable 
▼ariation,  and  it  bas  been  proved  tbat  this  is  accompanied  by  a  ^ 

change  in  the  angles,  as  exbibited  below.  Antimony  is  présent  in 
smallamonnt  (to  0*^  p.  c.)  Loczku.  1.  c;  also  bismuth,  Carnot, 
1.  c  Piinian  of  Breithaupt.  supposed  to  be  mouoclinic,  belougs 
hère,  anal.  13;  G.  =  6  8. 

2.  CcbtUt^erouê:  JJanaite,    Containing  from  4  to  10  p.  c.  of 
cobalt  replacing  the  iron,  and  thus  graduating  toward  glaucodot. 

8.  NioBoUferotu.    Anal.  28. 

AnaL— 1.  Rumpt  Min.  Milth.,  178, 1874.     2-4.  6,  7.  9.  10, 18-17. 
Arzmni.  Ta.  Kr.,  2,  430  et  seq.  1878,  and  Arzruni  and  Bftrwald,  ib., 

7,  387.  1882.     5,   C.  v.    Hauer,   Jb.   G.   Reichs.,   4,   400,   1853. 

8,  Balsou,  quoted  by  Arzruni.  9,  Zimmermanu,  Ber.  Ak. 
MQnoh^n,  385.  1885.  11,  Magel.  Ber.  Oberhess,  Ges.,  22.  297. 
1882.  12,  Plattner,  Pogg..  69  430,  1846.  18  Scheerer.  Pogg..  42,  546.  1887.  19.  WObler; 
ib..  43.  591.  1838.  20.  Hayes,  1  c.  21,  J.  L.  Smith.  Gilliss  Ex.,  2,  102.  22,  Forbes,  Phil. 
31ag..  29.  7.  1865     28.  Eroeber.  ibid. 

Also  Gemh,  Alabama.  Am.  Phil.  Soc.,  23,39,1885;  Loczka.  varieties  from  Hungary^ 
containing  from  014  to  028  p.  c.  8b.  Zs.  Kr.,  11,  269.  270,  1885;  16.  40,  1888;  Oebbeke- 
Bôtiiger.  W unsiedel,  Zs.  Kr.,  19.  884.  1890;  Carnot,  varieties  from  Meymac  containing  botb 
bismuth  and  antimony,  C.  R.,  79,  479.  1874. 


Scbladming,  after  Ruuipf. 


1.  Ordinary. 

J.  Scbladming 
2.  Heichenstein 

8.  Sançerberg 

4.  Manenberg 

5.  Mitterber^ 

6.  Freiberg.  1. 

7.  Hohenstein 
8 

9.  Mte.  Challanches 

10.  Ehrenfriedersdorf 

11.  Auerbach,  II. 

12.  Ehrenfried.,  Pliman. 

13.  Sala 

14.  Auerbach,  L 

15.  JoachimaUial 

16.  Freiberg,  H. 

17.  Binnentnal 


G. 

6-89 
5-898 


jn 


6-192 


6082 
6-30 


6085 
6-091 


mm 

%r  37' 

67'' 43' 

67' 54' 
67**  59' 
68"  ir 
68'' 13' 

67*35' 

68Mr 
68M5' 
68"  24' 
68*29' 
68^86' 
68*36' 
68*39' 
69*  11' 


ee' 

58*55' 
58*53' 
59*  1' 
59*  5' 
59*  9' 
59*  7' 
59^22' 


(58* 
59* 


59* 

60" 
(61* 
(60* 


24') 
15i 

10' 
32' 

21f 
34') 

1') 


As 

45  23 

[47-271 
[46-66] 

45-00 

[45-52] 
45  62 
45-78 

4411 

45-46 

[42*63] 


42*95 

r4414 

42-61 


S 

Fe 

21-06 

34-47* 

nr 

100*76 

1805 

34-68 

— 

100 

18-29 

35-05 

— 

100 

21-36 

38*52 

= 

99-88 

19-41 

3507 

— 

100 

19-76 

34  64 

— 

100-02 

19-56 

34-64 

:= 

99*96 

19-76 

19  91 

35*84 

^^ 

99-06 

20-07 

34-46 

Z^^ 

99-99 

20-41 

36*96 

^ 

100 

20*64 

35-81 

20-52 

36*53 

zz 

100 

20  83 

35*03 

= 

100 

22-47 

84  92 

zz 

100 

With  0-29  Ni. 


2.  OobaU^erouê;  DanaUe. 

As 

18.  Skatterud  4676 

19.  "  47-45 

20.  Fmnconia,  DanaOe      41-44 

21.  Copiapo  44*30 
23.  Mt  Sorata  42-83 

23.  Bolivia  4368 


S 

17-84 

17-78 
17-84 
20-25 
18-27 

16-76 


Fe  Co 

26-86  9  01  =  99-47 

30*91  4-75  =  100-89 

32-94  6-45  =  98*67 

30  21  5-84  =  100*60 

29-22  3-11  Ni  0-81.  Mn  512.  Bi  0*64  =  100 

34*98  tr.    Ni  474,  Ag  009  =  10020 


Pyr..,  etc. — In  the  closed  tube  at  ârst  glves  a  red  sublimate  of  arsenic  trisulphide.  then  a 
black  lustrons  sublimate  of  metallic  arsenic.  In  the  open  tube  gives  sulphurous  fumes  and  a 
white  sublimate  of  arsenic  trioxide.  B.B.  on  charcoal  reacts  like  lOUingite.  The  varieties  con- 
taining cobalt  give,  after  the  arsenic  bas  been  roasted  ofF,  a  blue  color  with  boraz-glass  when 
fuaed  fn  O.P.  with  successive  portions  of  flux  until  ail  the  iron  is  oxidized.  Gives  fire  with 
Steel,  emittlng  an  alliaceous  odor.  Decomposed  by  nitric  acid  with  the  séparation  of 
solphur. 

Oba. — ^Found  principally  in  crystalline  rocks,  and .  its  usual  minerai  associâtes  are  ores  of 
sQver.  lead.  and  tin,  also  pyrite,  chalcopyrite,  and  sphalerite.    Occurs  also  in  serpentine. 

Abundiant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins;  at  Reichenstein  in  Silesia,  In 
serpentine:  at  Auerbach  in  Baden;  in  beds  at  Breitenbrunn  and  Raschau,  Andreasberg,  and 
Joachimsthal;  at  Tunaberg  in  Bweden;  at  Skutterud  in  Norway;  at  Wheal  Maudlin  and 
Unanimity.  Comwall,  and  at  other  localities;  in  Devonshire  at  the  Tamar  mines.  In  S.  America, 
in  the  San  Baldomero  mine  of  Mt.  Sorata  in  Bolivia.  the  arsenopyrite  and  danaite.  the  formel 
bavtng  crystalHzed  out  of  the  latter  and  the  most  abundant  ore;  also  both  at  Inquisivi  in  Bolivia; 
tlso.  nieeoi^erouê  var.,  (anal.  28)  between  La  Paz  and  Yungas  in  Bolivia;  at  many  localities  in  New 
South  Wafes,  sometimes  highly  aurlferous. 
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In  New  Hampshire,  in  fine  crystallizations  in  gneiss,  at  Franconia  (danaite)  associated  with  . 
chalcopyrite;  also  at  Jackson,  and  at  Haverhill.  In  Maine,  at  Blue  Hill,  Coi-inna;  Newtield 
(Bond*8  mountain),  and  Thomaston  (Owl's  Head).  In  Vermont,  ai  Brooklield,  Waterbury,  and 
Stockbridge.  In  Masê,,  at  Worcester  aud  Sterling.  In  Conn.,  at  Chatbam,  witb  smaltite  and 
niccoUte;  at  Monroe,  with  wolfnimite  and  pyrite;  at  Derby,  in  an  old  mine  associated  with 
quartz;  at  Mine  Hill,  Roxbury,  in  fine  crystals  with  siderite.  In  New  Jersey,  at  Franklin.  In 
If.  York,  massive,  in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende;  in  crys- 
tals t.nd  massive,  near  Edenville,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with 
scorodite,  iron  sinter,  and  thin  scales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  roda 
apart.  four  or  five  miles  north-west  of  Oarmel,  near  Brown's  serpentine  quarry  in  Kent,  Putnam 
Co.  lu  Ckilifomia,  Nevada  Co.,  Grass  vallcy,  at  the  Betsey  mine,  and  also  at  Meadow  lake,  with 
gold.  *he  dcinaite  in  crystals  sometimes  penetrated  by  gold. 

In  crystals  at  St.  François,  Beauce  Co..  Québec;  on  Moulton  Hill,  near  Lennox ville,  Sher- 
brooke Co.;  larçe  bedsoccurin  quartz  ore  veinsat  Deloro,  Marmora  Township,  Hast'Mgs  Co., 
Ontario,  where  it  is  mined  for  gold. 

Alt. — Pseudomorphs  consisting  of  pyrite. 

Réf. — '  Hohenstein,  this  varietv  is  taken  as  f imdamental  because  conforming  most  closely  to 
the  formula  FeAsS.  Zs.  Kr..  2,  484.  1878;  cf.  also.  ib.,  7.  887,  1882;  on  the  variation  of  angle  in 
the  cobaltiferous  varieties,  cf.  Becke,  Min.  Mitth.,  101,  1877,  and  earlier,  Scheerer,  Pogg.,  42, 
546,  1837. 

^  See  Hausm.,  Handb.,  2.  72,  1847;  Mlr.,  Min..  188.  1852,  and  later  Arzruni.  1.  c,  and  Gdt., 
Index,  1,  256,  1886;  Hausm.  gives  also  (340),  (370).  (027).  Miller's  x  =  312  is  apparently  a  mis- 
take  for  321.  ^  Gamper,  Joacbimstbal,  Vb.  «G.  Reichs.,  854.  1876;  cf.  Arzruni,  Zs.  Kr.,  1,  396, 
1877.  *  Magel,  Auerbach,  Ber.  Oberhess.  Ges.,  22.  297,  1882.  »  Schmidt,  Servia.  FOldt.  Kôzl., 
17,  557,  1887.  and  Zs.  Kr.,  14,  578,  1888.  •  Magel,  1.  c,  Bûcking.  Mitth.  G.  Land.  Els  Lothr., 
1,  114.     '  Schrauf  and  Dana,  Ber.  Ak.  Wien.  69  (1).  152.  1874. 

The  name  mispickel  is  an  old  German  term  of  doubtful  origin.  Danaite  \s  from  J.  Freonian 
Dana  of  Boston  (1793-1827),  who  first  made  known  the  Francouia  locality. 

Crucite  (Crucilite)  Thomean,  Min.,  1,  485,  1836.  Cniciforra  crystals.  twins  or  irillings 
crossiiig  at  angles  of  60"  and  120\  disseminated  in  clay  slate  at  Clonmell,  county  of  Waterford, 
Ireland.  They  are  red  in  color  ami  consist  largely  of  iron  sesquioxide.  They  bave  been 
referred  to  staurolite  (pseudomorphous),  but  Des  Cloizeaux  bas  shown  tbat  they  are  probably 
pseudomorphs  after  arsenopyrite  (cf.  f.  7,  p.  98),  Bull.  Soc.  Min.  11,  63,  1888. 

99.  SAFFLORITE.    ^reiûl.,  J.  pr.   Ch..   4,   265,   1835      Faseriger  Weisser  Speîskobalt 
Werner.     Grauer  Speiskobalt,  Arsenikkobalt  Bose,  Kr.-Ch.  Min.,  50,  1852.     Eisenkobaltkies, 
Bpathiopyrit,  Der   rhombische  Arsenkobalteisen,  Quirlkies  Sandberger,  Jb.    Min.,  410,  1868; 
^9,  1873;  Ber.  Ak.  Mtlnchen,  135,  1873.    Schlackenkobalt  Schneéberg  minera. 

Orthorhombic.  Form  near  that  of  arsenopyrite.  Forms  combinations  of 
m  (110,  /)  and  a  macrodome  {hOI,  in-î),  the  latter  brilliant  in  luster.  Twins:  tw. 
pi.  m,  probably  in  fivelings;  also  often  in  cruciform-twins  crossing  at  angles  of 
nearly  120°  with  tw.  pi.  probably  (101)  like  marcasite  and  arsenopyrite.  Also 
massive  and  with  fîbrous  radiated  structure. 

Cleavage:  è  distinct.  Fracture  uneven.  Brittle.  H.  =  4*5-5.  G.  =  6*9-7'3; 
7*123-7 '129  Breith.  Luster  metallic.  Color  tin-white,  soon  tarnishing  to  dark 
gray.     Streak  grayish  black.     Opaque. 

Comp. — Like  smaltite,  essentially  cobalt  diarsenide,  CoAs,  =  Arsenic  *71'8, 
cobalt  28*2  =  100.  Nickel  and  iron  are  also  présent  in  varying  amounts,  especially 
the  latter.     Compare  remarks  under  smaltite. 

Anal.— 1.  Varrentrapp,  Pogg.,  48,  505,  1839.  2,  Petersen,  Jb.,  Min.,  410, 1868.  8,  Hofmann. 
Pogg.,  26,  485,  1832.  4,  McCay,  Am.  J.  Se,  29,  873,  1885.  5,  Id.,  Inaug.  Diss.,  p.  20,  188a 
6,  Jftckel,  Rose,  Kr.-Ch.  Min.,  53,  1852.  7,  McCay,  ib.,  p.  21.  8,  Van  Qerichten,  Ber.  Ak. 
MQnchen,  188,  1878.    9,  Ebl.,  GrQndz.  Min.,  300.  1888. 

As        8        Co       Ni       Fe       Cu 

69-46  0-90  28-44  —  494      —    =  98  74 

69-58  0-82  2211  158  4-63  1*78  Bi  0-88  =  10028 

70:87  0-66  18-95  179  11-71  189  Bi 001  =  99-88 

70-36  0-90  18-58  —  9  51  062  Bi  tr.  =  99*97 

69-34  0-51  17-06  —  11-95  069  =  99-65 

6602  0-49  21-21  —  11'60  1  90  BI  004  =  101  26 

6912  1-82  18-29  1-90  14-56  026  =  10045 

^„                                    61-46  2  87  14-97  —  1647  422=99-49 

9    &chTïeeheTg,  ÉiaerMbaWneê    695       7108  tr.  9-44(?)  —  18-48(?)  -    Bi  tr.  =  100 

In  anal.  6,  582  quartz  and  0-87  Bi  hâve  been  deducted;  also  in  7,  1-24  Bi.  McCay  suggesti 
that  in  anal.  9  the  percentages  of  Co  and  Fe  may  bave  been  exchanged.  cf.  anal.  4. 


G. 

1.  Tunaberg 

7-181 

a.  Wittichen 

6-916 

8.  Schneéberg 

4.          "        SchlackenkcbaU 

7-167 

5. 

7  28 

6. 

6-84 

7.  Bieber 

7-26 

8.       "     8pathi^miU 

6-7 
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Pyr. — Se«  smaltite. 

Obs. — Occurs  with  sroaltite,  and  implanted  ujpon  it,  at  Schneeberg  in  Saxony.  Also  similarly 
associated  at  Bieber  near  Uanau,  in  Hesse;  at  Witticben  in  Baden    -Tunaberg  in  Sweden. 

Eenngott's  Einfach-Arsenik-Kcbalt  from  Bieber,  supposed  to  hù  l\exagonal  iû  crystallization, 
is  probably  this  species,  Jb.  Min..  754,  1869. 

Tbe  name  mfflariie  is  from  tbe  German  Safflor.  taffiower,  basiard  aaffran,  in  allusion  to  its 
use.    Spathiopyrite  (from  aftccBp)  is  tbe  équivalent  of  tbe  German  QuitUcie»., 

Tbe  true  position  of  safflorite  was  established  by  McCay,  1.  c. 

100.  RAMUBLSBBRQrrZI.  Arseniknickel  Hofm.,  Pogg.,  26,  491.  1832.  Weissnickel- 
\Se»  BreUIi.,  Pogg.,  64,  184,  1845.  Rammelsbergite  Dana,  Min.,  61,  1854.' '  [Not  Rammels- 
bergite,  Syn.  of  Cbloauthite,  Haid.,  Handb.,  1845.]    Niguel  blanco  Domeyko. 

Orthorhombic;  mm'"  =  56°  to  57*^.  Crystals  prismatic  with  a  braeiiydome, 
resembling  arsenopyrite.     Also  massive.  '  i\  ' 

Cleavage:  prismatic.  Fracture  uneven.  Brittle.  H.  =  5 '5-6.  G.  ='fr'P-7*2; 
7*099,  7*  158  Breith.  Luster  metallic.  Color  tin-white  with  a  tiuge  of  red.  Streak 
grayish  black. 

Comp. — Same  as  that  of  chloanthite,  essentially  nickel  diarsenide.  Ni  As, 
=  Arsenic  71*9,  nickel  281  =  100.     Cobalt  and  iron  are  présent  in  small  amount. 

AnaL— 1,  Hofmann,  I.  c.  2,  Hilger.  Ber.  Ak.  Mûncben,  202,  1871.  8,  McCav,  Inaug. 
Diss.,  p.  8.  1888.    Some  of  tbe  analyses  quoted  under  chloantbite  may  belong  bere;  cf.  p.  88. 


As 

S 

1.  Schneeberg 

2.  -          G.  =  7  19 
8.          "          G.  =  6  9 

71-80 
68-80 
69  90 

014 

tr. 

017 

Ni  Co  Fe  Cu 

2814         —  —  0-50 

26-66  ir.  206  tr, 

29-26  0-67  tr.  — 


Bi 

219  =  102-27 
2-66  =  99-67 
=  100 


In  8,  511  p.  c.  bismuth  bave  been  deducted. 

A  minerai  from  Hlittenberg,  referred  bere  by  Zepbarovicb,  gave  Weyde:  As  6040,  S  5*20, 
NI  18-87,  Co  510,  Fe  18  49  =  fi^-56.    Vh.  Min.  Ges.,  3,  90,  1868. 

P3fr. — ^In  tbe  closed  tube  gives  a  sublimate  of  metallic  arsenic;  otber  reactions  tbe  same  as 
iHth  niccolite  (p.  71). 

Obs. — Occurs  at  Schneeberg  and  at  Riechelsdorf .  It  was  lirst  separated  from  tbe  isometric 
white  nickel  by  Breithaupt. 

Domeyko  refers  bere  a  massive  minerai  from  Portezuelo  del  Carrizo,  Chili,  8  to  4  leagues 
from  Monudo,  Department  of  Huasco. 


101.  aiâAUOODOT.    Glaukodot  Breith.  d  Plattn.,  Pogg..   77,   127,   1849.    Glaucodot. 
Kobalt  arsenkiesp/.     Glaucodote.    Akontit  Breith.,  J.  pr.  Cb.,  4,  258,  1885. 

Orthorhombic.    Axes  à:h  :é  =  0-69416  :  1  :  1*1925  Lewis*. 

100  A  110  =  34**  46',  001  A  101  =  59°  47Î',  001  A  011  =  50°  1'. 


p  (610.  i-ê)*        e  (101, 1-i)         l  (011,  1-ï)        r  (031,  S-ï)?       to  (212,  1-2)* 
a  (100,  i-i)       m  (110.  /)  s  (012,  i-ï)       u  (021,  2-ï)»       o  (111,  1)* 


M' 


Hakansbô,  Lewla 


•69'*  82' 
119"  86^' 
6r  86i' 


m    =*100'2' 
têu'  =    184*'  80' 
tt'  =    148"  46' 


fiM^   =    25**  8di' 
00'    =    66M' 
ww'  =  111"  46' 


00'"    =  61"  65' 
ww'"  =  88**  24' 


Twins:  tw.  pi.  (1)  w;  (2)  e,  cruciform-twins,  also  in  trillings.  Crystals  commonly 

prismatic  |  à;  mcea  a  vertically,  also  brachydomes  horizontaUy^  striated.     Massive. 

dearage:  crather  perfect;  m  less  so.    Fracture  uneven.     Brittle.     H.  =  5. 


102  8ULPHIDE8,  8BLENIDE8,   TBLLURIDB8,  ETC. 

G.  =  5'90-6'01.  Laster  metolHci'  Color  grayish  tin-white.    Streak  black.    Opaque. 

Shows  both  +  and  —  variétîfeç  thermo-electrically*. 

Cîomp.— A  sulph-arsenîdeof  cobalt  and  iron,(Co,Pe)A8S  or  (Co,Fe)S,.(Co,Pe)AB^ 

=  (if  Co  :  Fe  =  2  :  l>,âHlphur  19-4,  arsenic  45-5,  cobalt  23-8,  iron  IVd  =  100. 

AnaL— 1,  Plattner^.Pogg..  77, 128,  184».    2,  Ludwig,  Ber.  Ak.  Wien.  66  (1),  447,  1867.    8. 
Eobell.  J.  pr.  Gh.,  lOa.  M,  1867. 


A8 

S 

Co           Ni 

Pe 

1.  ChUi          '.*•.• 

2.  HakanBbO*fl..=  5-978 
8.         "• .       Ô.  =  506 

48-20 
44  03 
44-30 

20-21 
1980 
19-85 

24-77        tr, 

1606 
1500       0-80 

11-90  8iO,  tr.  =  lOOOf 

19  84  =  99-28 

1907  SiO,  0-98  =  100 

P3rr«r^D*  the  cloeed  tube  gives  a  faint  sublimate  of  arsenic  trioxide.  In  tlie  open  tube 
sulphurpW^.' fumes  and  a  sublimate  of  arsenic  trioxide.  B.B.  on  cliarcoal  in  R.F.  gives  ofl 
Bulphùt  atfd  arsenic,  fusing  to  a  feebly  magnetic  globule,  wbich  is  black  on  the  surface,  but  on 
the  iirâxhiTe  bas  a  light  bronze  color  and  a  metallio  luster.  Treated  with  borax  in  R.F.  until 
tho|glo6ule  bas  a  bright  metallic  surface,  the  tlux  shows  a  stnm^  reaction  for  iron;  if  there- 
-D^içinK  globule  is  treated  with  a  fresh  portion  of  borax  in  O.F.,  the  flux  becomes  colored 
'. 'aidai t-blue  from  oxidized  cobalt. 

.;  '  Obs. — Occurs  in  chlorite  slate  with  cobaltile,  in  the  province  of  Huasco,  Chili.  In  fine 
crystals,  often  twins,  with  chalcopvrite  and  pyrite  at  HakansbO,  Swcden;  this  is  probably  the 
akontite  of  Breithaupt,  cf.  Lewis,  1.  c.    The  supposed  glaucodot  of  Orawitza  is  alloclasite. 

Named  from  yXavKo^^  àlus,  because  it  is  used  for  making  smalt. 

Ret— >  HakansbO,  Phil.  Mag.,  3,  354  1877.  Becke obtained  mm"  =  68M'  to 8è',  W"  =  80* 
7f ,  and  Sbk.  mm'"  =  e>9'  26',  W"  =  80*  0';  cf.  Min.  Mitth.,  pp.  101, 353,  1877.  •  Mlr..  Huasoo, 
Min.,  190,  1852,  gives  e,  m,  L  »  Tsch ,  Ber.  Ak.  Wien,  66  (1),  447.  1867.  *  Lewis,  1.  c. 
»  Schrauf  and  Dana,  Ber.  Ak.  Wien,  69  (1).  153,  1874 

102.  ALLOOLASmi.  Alloklas  Tsehermak,  Ber.  Ak.  Wien.  63  (1),  220,  1866.  Olaucodot 
pt.  Breiih. 

prthorhombic.     Rarely  in  crystals,  with  nvn^''  =  74°,  ee'  =  58°  (e  =  101, 1-ê). 
Commonly  in  columnar  to  hemispherical  aggregates. 

Cleavage:    m  perfect;    c  distinct.    H.  =  4*5.     G.  =  6'6.     Color    steel-gray. 
Streak  nearly  black. 

Comp. — Probably  essentially  Co(As,Bi)S  with  cobalt  in  partreplaced  by  iron; 
ihat  is,  a  glaucodot  containing  bismuth. 

AnaL— 1-6,  Frenzel,  Min.  Mitth.,  6,  181,  1883.    Also  5th  Ed.,  p.  81. 


As 

Bi 

9 

Co 

Fe 

Cu 

1. 

3304 

25-99 

18-21 

21-06 

3-54 

0-20  =  10204 

2. 

2817 

28-65 

16-22 

24-46 

3-70 

0-45  =  101-65 

3. 

28  41 

29-19 

15-78 

2-4-50 

3-84 

0-28  =  100  00 

4. 

30-48 

22-96 

18-10 

23-29 

3-40 

0-16  =  98-39 

5. 

32-59 

2407 

18-34 

21*66 

328 

0-16  =  10010 

6. 

28-22 

32-83 

1606 

20  25 

271 

0-22  =  100-29 

The  mechanically  mixed  gold  bas  been  deducted,  viz.:  1*24,  1-10,  l'IO,  1*20,  110,  170  p.  c. 
respectively. 

Pvr.,  etc.— B.B.  on  charcoal  gives  arsenical  fumes,  and  a  bismuth  coating.  Fuses  to  a  dull 
globule.    Soluble  in  nitric  acid. 

Obs. — Occure  at  Orawitza,  Hungary. 

Named  from  âXXoç,  KXdeiv,  to  briak,  because  its  cleavage  wasbelieved  to  differ  from  that 
of  arsenopyrite  and  marcasite,  which  it  resembles. 

103.  WOIiFAOEOTB.    F.  Sandberger,  Jb.  Min.,  313,  1869. 

Orthorhombic.     In  small  crystals  with  vi  (110,  /),  and  x  {0kl,  m-ï)  and  some- 
times  b  (010,  i-î),  resembling  arsenopyrite.    Also  in  columnar  radiated  agjgre^tea. 
Brittle.    Fracture  uneven.    H.  =  4*5-5.    G.  =  6"372.  Luster  metallic.  Coloi 
silver-white  to  tin-white.     Streak  black. 

Comp.— Probably  Ni(As,Sb)S,  near  corynite. 
Anal^—Petersen,  Pogg.,  137,  397,  1869. 

As  8b  S  Ni  Co  Fe 

88-83  18-26  14*36  29*81  tr,  374  =  100 
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A  IHtle  lead  (1*82  p.  c.)  and  silyer  (012)  hâve  been  deducted. 

Pjrr- — See  corynite. 

Obs.— From  Wolfach  in  Bnden. 


3.  Sylvanite  Group. 


104.    Sylvanite         (An,Ag)Te, 


105.    Krennerite 

Calaverite 


AuTe. 


Monoclinic 

Orthorhombic 
Massive 


108.    Hagyagite        Au,Pb,,Sb,Te,S„?  Orthorhombic 


à  :o  i  è  fi 

1-6339  :  l  :  1-1265  89°  35' 

à  il  \  è 
0-9407  : 1  :  0-5044 

à\l  \è 
0-2810  :  1  :  0-2761 


104.  STLVANTTB.  Weissgolderz  MiiUer  «.  BeicK&nëiein,  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  8, 
48.  Or  blanc  d'OlIenbanya,  ou  graphique,  Aurum  graphicum,  «.  Barn,  Cat.  de  Raab,  2,  467, 
1790.  Prismatisches  welsses  Golaerz  v,  Fiohtel,  Min.  Bemerk.  Carpathen,  2,  108,  1791,  Min., 
124,  1794;  Aurum  bismuticum  Bchrneisser,  Min..  2,  28,  1705.  8chrifterz  Eamark,  N.  Bernn.  J., 
2,  10.  1798,  Wem.,  1800.  Sylvane  graphique  Broeh.,  1800.  Tellure  ferrifère  et  aurifère  JET., 
1801.  Schrlfi-Teilur  Hauêm..  1813.  Graphie  Tellurium  Aikin,  1814.  Goldtellur.  Tellure 
auro-argentifèreif.,  1822.  Sylvane .S^îmI.,  Tr..  1882.  SyUtaiii Neeker,  Min.,  1885.  Aurotellurite 
DafM,  Min..  890,  1887.  Tellursilberblende.  Tellurgoldsilber.  Sil vanité,  Oro-grafico,  Silvano- 
grafico,  Ital.    Oro  gr&fico.  Métal  escrito  8pan, 

Monoclinic.     Axes  à:i:è  =  1-63394  :  1  :  1-12653;  /3  =  89°  35'  =  001  A  100 
Schrauf*. 

100  A  110  =  58°  31'  55",  001  A  101  =  34°  27'  0",  001  A  011  =  48°  24'  16". 


Fonu*: 

a  (100,  i-%) 
h  (010,  i-i) 
e  (001,  0) 

8  (510,  i.5) 
/(210.  i-2) 
m  (110,  /) 
R  (120.  i-k 

m  (101,- 14) 
n(201,-S.î) 
•  (801,-8.î) 


jr(îoi,  i-î) 

JV(201,  2-1) 
F  (301,  3-i) 

X  (012.  i-i) 

d  (OU.  li) 

jr(021,  2-i) 

y.(112,-i) 

r  (111,-1) 

2)  (221.- 2) 

r.  (Î12,  i) 

«  (233, 1) 

1. 


P  (îll.  1) 
^  (221,  2) 

U  (414,-  1-4) 

y4(814,-f-â) 

U  (818,-  18) 

/,  (811,-33) 

A  (621,- 6-8) 

y,(218.-|.2) 

^  (212,- 1-2) 

i  (211,- 2-2) 

••,(421,-4.2) 


<(323,-H) 

»  (321, -8-1) 

i9'(542,-ff) 

r  (721.  7-î) 
X  (621,  6-3) 

A,  (âii,  3-S) 

A,  (522,  H) 

/,  (521,  5-1) 

r,  (218,  1-2) 

r,  (212,  1-2) 

A  (211,  2-2) 


/.  (421. 
r  (â23, 

/(331. 
^  (542, 

P(841, 
u  (281. 

y  (123, 

p  (122. 

•  (121, 
w(881, 

0  (181. 


4-2) 
1-î) 
3-1) 
f-î) 

-4-1) 

-H) 

-1-2) 
-1-2) 

-2.è) 

-8-1) 

-3-è) 

3. 


q  (141, 

C(671. 
fr  (§41, 
X  (231. 
r  (Î28, 
27(122, 
<r(i21. 
/2  (881, 
00  (Î81, 
C  (Î41, 


-4-4) 

7-î) 
4-i) 
8-4) 

t-2) 
l-à) 

2-à) 

84) 
84) 

4-4) 


Offenbânya,  etc..  Schrauf. 
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aULPHIDEB,  SBLBNIDEB,  TBLLURIDBS,  ETC. 


mm 
RR 


"      =    78**  30' 

=  in''  4' 


Mf 


M    =    96''48f 


=  34"  2' 

en       =  53°  47' 

ce       =  «3'' 52' 

eJf     =  84M8' 

clf      =  54M9' 

xz'      =  58"  47' 


cr  = 

em  = 

ep  = 

es  = 


52^44' 
89"  47' 
53"  0' 
66"  54' 
67"  6' 


al     =  47"  28* 

«       =128"  11' 

ar    =65"  11' 

JJ'  =  106"  1' 

08    =  74"  13' 

pp     =    85^53' 

a'p  =  65"  38' 

cro-    =  123"  30' 

a'or  =  74"  32' 

bs      =    28"  25' 

II'     =66"46i' 

br      =    47'*  15' 
ôo-     =    28"  15' 

n 


a»     =    49"  54' 


rr'   =  85"  30' 


Twins:  tw.  |)1.  m,  (1)  as  contact  twins;  (2)  sometimes  as  twinned  lamellae;  (3) 
as  penetration-twins  giving  rise  to  branching  arborescent  forms  resembling  written 
characters  and  crossing  at  an  angle  of  69°  44',  rarely  55°  8'  as  too  90°.  Crystals  in 
part  uearly  orthorhombic  in  symmetry,  with  a,  or  m,  or  a  and  b  predominating; 
again  monoclinic  and  usually  with  m  or  a  largely  developed;  o*  aiso  sometimes 
prominent.  Skeleton  forms  common.  Also  bladed  and  imperfectly  columnar  to 
granular. 

Cleavage:  ô  perfect.  Fracture  une ven.  Brittle.  H.  =  l'5--2.  G.  =  7'9-8'3. 
Luster  metallic,  brilliant.  Color  and  streak  pure  steel-gray  to  silver-white,  inclining 
to  yellow. 

Gomp. — Telluride  of  gold  and  silver  {Au,Ag)Te,  with  Au  :  Ag  =  1:1;  this 
requires:  Tellurium  62*1,  gold  24*5,  silver  13-4  ==  100. 

Anal.— 1.  2,  Petz.  Pogg.,  67.  472.  1842.  3,  Sipôcz,  Zs.  Kr.,  11,  210,  1885.  4,  Hanko,  Zs. 
Kr.,  17,  514,  1890.  5.  Genth,  Am.  Phil.  Soc,  14.  228,  1874.  6.  F.  W.  Clarke,  Am.  J.  Se,  14, 
286,  1877.     Alao  5th  Ed.,  p.  82.  and  Jennlngs,  Trans.  Am.  Mng.  Eug.,  6,  507.  1877. 


1.  Offenb&nya 

2. 

8. 


Il 


G.  =  8-28 

G.  =  8078 

4.  Nagyâg  .  G.  =  8086 

5.  Red  Cloud  mine,  Col.    G.  =  794 

6.  Grand  View  mine,  Col. 


Te 

[59-97 
[58-81 
62-45 
61-98 
59-78 
58  91 


] 


Au  Ag  Pb  8b 

26-97  11-47  0-25  058  Cu  076  =  100 

26-47  11-31  2-75  066  =  100             [10072 

25-87  11-90  —  —  Cu  010,  Fe  040  = 

2608  1157  tr.  —  Cu  009,  Fe  0-30  = 

26  36  13-86  —  —   =  100            [10002 

29  35  11-74  —  —   =  100 


Pyr.,  etc. — In  the  open  tube  gives  a  white  sublimate  of  tellurium  dioxide  which  near  the 
assay  is  gray;  when  treated  with  the  blowpipe  flame  the  sublimate  fuses  to  clear  transparent 
drops.  B.â.  on  charcoal  fuses  to  a  dark  gray  globule,  covering  the  coal  with  a  white  coating, 
which  treated  in  R  F.  disappears,  çiving  a  bluish  green  color  to  the  flame;  after  lone  blowine  a 
yellow,  malléable  metallic  globule  is  obtained.  Most  varieties  give  a  faint  coating  of  lead  oxide 
and  antimony  trioxide  on  charcoal. 

Obs.— With  gold,  at  Offenbânya  in  Transylvania,  in  narrow  veins,  which  traverse  porphyry; 
also  at  Nagyâg.  In  California.  Calaveras  Co.,  at  the  Melones  and  Stanislaus  mines.  Id  Guider 
Co.,  Colorado,  at  the  Red  Cloud,  Gi-and  View  and  Smuggler  mines;  also.  associated  with 
tetrahedrite  near  Lake  City. 

Named  from  Transylvania,  the  country  in  which  it  was  first  fouDd,  and  in  allusion  to 
■syltanium,  one  of  the  names  at  first  proposed  for  the  métal  tellurium  Called  graphie  because 
of  a  resemblance  in  the  arrangement  of  the  crystals  to  writing  characters. 

Réf.—'  Zs.  Kr.,  2,  211,  1878.  Early  made  orthorhombic  (Miller)  but  shown  to  be  mono- 
<;linic  by  Koksharov.  *  From  Schrauf,  1.  c,  whom  see  for  a  careful  discussion  of  earlier 
results  and  literature.  See  also  Mlr.,  Min.,  134,  1852.  Kk.,  Bull.  Ac.  St.  Pet.,  6,  192.  1865,  or 
Vh.  Min.  Ges.,  1,  6,  1866;  also  Min.  Russl.,  10,  165,  1889. 

MûLLÉRiNE  Beud.,  Tr.,  2,  541,  1832.  Gelberz  Karsten,  Tab.,  56,  1800.  Weisstellur, 
Weisserz.  PeU,  Pogg  .  67,  473.  1842.  A  white  to  brassyellow  telluride  from  Nagyâg, 
occurring  in  bladed  foliated  forms,  cleavable  and  mussive.  Analyses  hâve  shown  the  présence 
of  antimony  and  lead,  in  part  due  to  impurities,  and  it  bas  been  formerly  referred  with  a  ques- 
tion to  sylvanite.  Erenner  and  Schrauf  make  it  identical  with  krennerite,  see  références  under 
thèse  species. 

Anal.— Petz,  1.  c. 


Te 

Sb 

Au 

Ag 

Pb 

1. 

White  eryat. 

G.  =  8-27 

[55-39] 

2-50 

24-89 

14-68 

2  54  =  100 

2. 

i< 

G.  =  7-99 

48-40 

8-42 

28-98 

1069 

8-51  =  100 

3. 

TellotD  cryst 

G.  =  8-38 

51-52 

5  75 

2710 

7-47 

816  =  100 

4. 

'*     massive 

'44-54 

8-54 

2531 

10-40 

11-21  =  100 

5. 

it         <( 

49'96" 

8-82 

29-62 

2-78 

18-82  =  100 

Kamed  after  Fr.  J.  Millier  von  Reichenstein  (1740-1825),  the  discoverer  of  tellurium  (1782). 
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105.  KRBNNBRITZI.    Bunsentn  Krenner  [Termesz.  Fûzetek,  1877],  Wied.  Ann.,  1,  697, 
1877.    Krennerite  um  Baih,  Ber.  Ak.  Berlin,  292,  1877;  Zs.  Er.,  1,  614.  1877. 

Orthorhombic.     Axes  à:i:é  =  0-94071  :  1  :  0-50445  Rath  \ 

100  A  110  =  43°  15',  001  A  101  =  28°  12^',  001  A  011  =  26°  46|'. 


Fomis! 

a  (100.  t-i) 
b  (010,  t^i) 


e  (001.  0) 

k  (210,  iri) 
M820.  i^ 


m  (110.  /)  g  (102,  i-î) 
n  (120,  i'i)  h  (101, 1-i) 
9   (180,  i-i)       p  (201.  2.i)« 


r  (801,  8-î)« 
e  (011,  1-ï) 


a  (111.  Ij 


«"'  =  64*  11' 
mm'"  =  *86'  80* 
»n'     =    65' 59' 


flw'  =  80»  r 

AA'  =  56°  24 
66'   =58"  32 


co    = 
00'    = 

un'  = 


86*  23' 
hV  10' 
20"  .lôj' 


."/ 


00      -= 

m«  = 


09  (211,  2-2) 

»   (322,  H) 
u  (122,  1-â) 

47"  56' 
42"  55' 

*72"    If 


In  prismatic  crystals,  vertîcally  striated. 

Cleavage:     c    perfect.      Fracture  subconchoidal  to 
uneven.     Brittle.     G.  =  8-353  Sipocz.   Luster  metallic, 
brilliant.     Color  silver-white  to  brass-yellow.     Opaque. 
Comp. — A  telluride  of  gold  and  silver,  composition 
,«'  uncertain. 

▲naL^la,  Scharizer,  Jb.  G.  Reichs..  30,  604.  1880;  16.  after 
deductlDg  admixed  stibnite  aasumed  to  be  présent.  2,  SipOcz,  Zs. 
Kr.,  11,210,  1885. 

Anal.  \b  corresponds  to  AgAuTe*  (or  Ag«Te.Au«Tes)=Te  46*1, 
Au  85*5,  Ag  19-4  =  100.  Schrauf  obt^ned  Te  [48].  Au  81, 
Ag  21  =  100,  Zs.  Er.,  2,  286.  1878.  Anal.  2,  on  the  contrary,  is 
(Ag,Au)Tet  like  sylvanite,  witb  Ag  :  Au  =  8 :  10. 


Te 

Au 

Ag 

la. 

0.5  696 

8914 

8008 

16-69 

16. 

45*59 

84  97 

19-44 

2. 

G.  8-858 

68-60 

84-77 

5-87 

8b 
[9-75] 

065 


S  4-89  =  100 

=  100 

Cu  0-84,  Fe  059  =  10082 


Pjrr. — Decrepilates  yiolently;  see  sylvanite  and  calaverîte. 
.,pb«. — Found  at  Nagyâg,  Transylvania,  associated  with  quartz  and  pyrite. 
Re£— *  Enr.,  and  Rath,  1.  c,  and  Zs.  Er.,  2,  252, 1878.   ^  Schrauf,  ib.,  2. 285.   Seealso  p.  1089. 

Calavbritk  F.  A  Opnih,  Am.  J.  Se,  46,  814,  1868. 

Massive,  iudistinctly  crystalline.  Brittle.  Fracture  uneven,  înclining  to  subconchoidal. 
H.  =  2-5.    G.  =  9*048.    Color  pale  bronze-yellow.    Streak  yellowish  gray. 

Oomp. — Like  sylvanite  ( Au. Ag)Tes  with  Au  :  Ag  =  6  :  1  or  7 :  1,  the  latter  (anal.  4)  requireii: 
Tellurium  57*4.  gold  89-5.  silver  31  =  100. 

AnaL— 1-4,  Genth.  1,  2,  1.  c.  8.  Am.  Phll.  Soc,  14,  229.  1874.  4,  Ib.,  17,  117,  1877. 
From  2,  1*45  p.  c.  quartz  deducted,  from  4.  4*96  p.  c. 


Te 

Au 

Ag 

1.  Califomia 

55-89 

40-70 

8  52  =  10011 

2. 

[5600] 

40-92 

808  =  100 

3.  Boulder  Co..  Col. 

57-67 

40-59 

2-24  =  100-50 

4. 

G.  =  9  048 

57-82 

88-75 

808  =  99-10 

Pyr-,  etc.— B.B.  on  charcoal  fuses  with  a  bluish  çreen  flame,  yîelding  globules  of  veiy 
yellow  gold.    Dissolves  in  aqua  regia,  with  séparation  of  silver  chloride. 

Occurs  with  petzite  at  the  StanisJaus  mine,  Calaveras  county,  Califomia.  Also  at  the  Red 
Cloud  mine,  Colorado,  with  sylvanite  and  quartz;  and  at  the  Eeystone  and  Mountain  Lion 
mines. 

Calaverite  bas  the  same  Keneral  formula  as  sylvanite  but  a  much  higher  percentage  of  gold, 
and  mav  belong  with  it;  or  if  anal.  2  of  krennerite  expresses  its  true  oompoeition.  it  may  be  the 
crystallîzed  form  of  calaverite. 


106.  NAaTAOITIL  Aurum  Galena.  Ferro  et  particulis  volatilibus  mineralisatum,  Seopoli, 
Ann.  Hist.  Nat.,  3,  107;  «.  Bom,  Lithoph.,  1,  68.  1772.  Nagiakererz  Wem,  Bergm.  J..  1789. 
Or  gris  lamelleux  «.  Bom,  Cat.  de  Raab,  1790.  Blftttererz  Kant.,  Tab.,  56,  1800.  Foliated 
Tellurium;  Black  Tellurium.  Elasmose  Beud.,  Tr..  2,  589,  1882.  Ehismosine  Huot,  Min.,  1, 
185.  1841.    Nagyagite  Haid.,  Handb..  566.  1845. 
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Orthorhombic.    Axes  à:h:è  =  0-28097  :  1  :  0-27607  Schrauf*. 

100  A  110  =  15°  41f ',  001  A  101  =  44°  29^',  001  A  011  =  15°  26'. 


Forma*  :  e  (120.  f-â)  e  (101,  l-î)  g  (051,  5-ï)         r  (121.  2-S) 

b  (010,  t-ï)        t  (130,  i-à)         d  (011,  14)  t  (111.  1)  p  (262,  |-|) 

m  (110,  /)         o  (160,  U)        f  (081.  8-1)  s  (843.  H) 


i&(181,  84> 
y  (141,  44) 


mm"'=    31*  28' 
«'"    =    58"  40' 


be 


n 

00 


.•"» 


»/» 


=  ♦60*'  40' 
=  80' 15' 
=  118'  39' 


66'  =    88*  59f 
dd'  =    30*^  52' 
bd   =»74°34' 
ff'  =    79"  16' 
gg'  =  108"   9J' 


«'  =  86'  53' 
U"  =91"  10' 
«'"  =  22"  17' 
rr'  =  81"  24' 
rr'"  =  42"  59f 


«'"  =29*25' 
pp"  =  52"  25' 
XX'"  =  61"  9' 
yy"  =  76"  27' 


Te 

S 

Sb 

Pb 

1. 

30-52 

807 

_ 

50-78 

2.  G.  =  6-85 

17-22 

9-76 

3-69 

60-83 

8. 

1804 

9-68 

3-86 

60-27 

4. 

1511 

8-56 

6010 

6.  G.  =  7-46 

17-72 

10-76 

7-39 

56-81 

Crystals  tabular  ||  b.     Faces  b  striated  ||  a  and  c.      Also  granular  massive,, 
particles  of  various  sizes;  generally  foliated. 

Gleavaçe:  è  perfect.    ïhin  laminœ  flexible.  H. =1-1 '5.    G. =6-85-7-2.     Luster- 
metallic,  splendent.    Streak  and  color  blackish  lead-gray.    Opaque. 

Comp. — A  sulphotelluride  of  lead  and  gold;  récent  analyses  show  the  présence 
also  of  about  7  p.  c.  of  antimony.     Sipôcz  writes  Au,Pb,^b,Te,S  ,. 

AnaL— 1,  P.  SchOnlein,  J.  pr.  Ch.,  60,  166.  1853.  2.3.  Fulbert  [Vh.  Sieb.  Ver.  Her- 
manustadt,  8.  991  Eenog..  Ueb..  179.  1856.  4.  S.  J.  Rappel.  JB.  Ch..  770.  1859.  6.  Sipôcz,  Zb. 
Kr..  11,  211.  1885.    6,  Hankô,  Zs.  Kr..  17,  614.  1890. 

Au      Ag      Cu 

9-11  0-58  0-99  =  100 

5-84  —       —  Se  <r.  =  9734 

5-98  —       —  Se  tr.  =  9783 

12  75  1-82      —  Se  1-66  =  100 

7-51  —       —  Fe  0  41  =  ÎOO'OO 

6.  G.  =  7-347      t  17-87    1003    699    5716      7  41  —       —  Fe  032  =  9978 

Pyr.,  etc. — In  the  open  tube  gives,  near  the  assay,  a  grayish  sublimate  of  antimonate- 
and  tellurate,  wlth  perhaps  some  sulphate  of  lead;  fartber  upthe  tube  the  sub- 
limate consisU  of  antimony  trioxide,  which  volatilizes  when  treated  'with  the 
flame.  and  tellurium  dioxide.  which  at  a  high  température  fuses  into  colorless 
drops.  B.B.  on  charcoal  forms  two  coatiugs:  oue  white  and  volatile,  consisting 
of  a  mixture  of  antimonate.  tellurate,  aud  sulphate  of  lead;  and  theotheryell6w, 
less  volatile,  of  lead  oxide  quite  near  the  assav.  If  the  minerai  is  treated  for 
some  time  in  O.F.  a  malléable  globule  of  gold  remains;  this  cupelled  with  a 
little  assay  lead  assumes  a  pure  gold  color.  Decomposed  by  aqua  regia. 
/  Obs. — At  Nagyâg  in  Transylvania.  in  foliated  masses  and  crvstalline  plates, 

il        ^^     accompanying  rhodonite,  sphalerite,  and  gold;  and  at  Offenbanya  associated 
\^i^^^       '^î^^  antimonial  ores.    Reported  from  Colorado  with  other  tellurides. 
vji^^  Berthier  bas  analyzed  another  ore,  very  similar  to  the  above  in  physical. 

Schrauf.        characters.  consisting  of:  Tellurium  13-0,  sulphur  11-7,    lead  68-1.  gold  6-7, 
antimony  4*5.  copper  1-0  =  100.     It  is  called  Blatterine  (Blfttterin,  Biftttererz. 
Oerm.)  by  Huot,  .viin.,  1.  189, 1841. 

Re£— *  Zs.  Kr.,  2. 239, 1878.  earlier  regarded  as  tetragooal.  to  which  it  closely  approximates; 
cf.  also  Fletcher,  Phil.  Mag.,  9.  188.  1880. 

SiLBERPHYLLiNGLANZ  Bretth.,  Schw.  J.,  1,  178.  1828.  Nobilite  Adem.  Tabl.  Min.,  35, 1869. 
Occurs  in  gueiss  at  Deutsch-Pilsen,  Hungary,  appeais  to  be  related  to  nagyagite  Oolor  blackish 
gray.     Structure  foliated  massive.     One  perfect  cleavage.     H.  =  1  2.     G.  =  5*8-5  9. 

According  to  Plaltner  (Probirkunst.  3d  Ed..  421)  the  constituents  are:  antimony,  lead,  tel- 
lurium. gold,  silver,  and  sulphur— 4-9  p.  c.  of  gold,  OS  of  silver— the  sulphur  probably  in  com- 
bination  with  the  antimony  and  lead.  Only  a  trace  of  sélénium  was  found.  contrary  to  the 
earlier  déterminations  of  Harkort  and  Breithaupt. 


107.  Kermesite 

108.  Voltzite 


Sb,S,0 
Zn.S.O 


Oxysulphides. 

Monoclinic       à  :  (J  =  1  :  1-4791  /î  =  77*^  51 '^ 


107.  EBRBIB8ITZI.    ROd    Spitsglasmalm,    Antimonium    Sul.    et   Ars.    mineralisatum. 
Minera  Ant.   colorata.  WaU.,  289,   1747  (fr.   Brftïinsdorf),    Grorut.,  203,   1758.     Autiiiioiiiuii» 
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a>lumo8um  v.  Born,  Lithopb.»  1,  187,  1772.  Mine  d'autimoine  en  plumes,  ib.  giaDuleuae, 
=  Kermès  minerai  uaiif ,  tiage,  Min.,  2,  251.  177»,  de  Lisle,  Crist.,  3,  5tf,  60,  1788.  Koth-Spies- 
glaserz  Wem.,  1789.  Itutbspiessglanzerz  Bmmerling,  Min.,  1798;  Klapr,,  Beitr.,  3,  182,  1802 
(with  anal.,  makiug  il  an  oxysulphide).  Antimoine  oxydé  sulfuré  iJ.,  Tabl.,  1809.  Red 
4mtimony.  Spiessglanzblende  pt.  Hauwn.  Haudb..  225,  1818.  Antimony  Blende  Jamuon,  Min. 
3.  421,  1820.  Antimonblende  Leon/i,,  Handb.,  157,  1821.  Kermès  Beud,,Tr,,  2.  617,  1882. 
Kermesite  Chapman,  Min..  61,  1848.  Pyrostibit  Glock,,  Syn.,  16,  1847.  Pyrantimonite  Breith. 
Antimonîo  rosso  Ttal.    Antimonio  rojo  â^n. 

Monoclinic.     Axes  à:à=  1:  1-4791;  /3  =  *7r°  51'  =  001 A 100  Kenngotf . 

Forma:  a  (100,  »-i,  p),  c  (001.  0,  u),  s  (Î08,  fi),  o  (ÎOl.  1-i). 
Angles:  es  =  28"  16 .  co  =  Q^'  32',  a'o  =  *87'  87'. 

Usaally  in  tufts  of  capillary  crystals,  prismatic  ||  orthodiagonal. 

Cleayage:  a  perfect.  Sectile;  thin  leaves  slightly  flexible.  H.  =  1-1*5. 
G.  =  4'5-4*6.  Luster  adamantine,  iuclining  to  metallic.  Color  cherry-red. 
Streak  brownish  red.     Feebly  translucent. 

Comp. — Antimony  oxysulphide,  Sb,S,0  or  2Sb,S,.Sb,0,  =  Antimony  tri- 
snlphide  70*0,  antimony  trioxide  30*0  =  100;  or  antimony  75-0,  sulphur  20  0, 
oxygen  5*0  =  100.     Analyses,  Rose,  5th  Ed.,  p.  187. 

Pyr^  etc. — ^In  thc  closed  tube  blackens,  fuses,  andat  first  gives  a  whitc  sublimate  of  antimony 
trioxide;  with  strong  beat  gives  a  black  or  dark-red  sublimate.  In  the  open  tube  and  on  cfaarcoal 
reacts  like  stibnite. 

Obs. — Résulta  from  the  altération  of  stibnite.  Occurs  in  veins  in  quartz,  accompanying 
stibnite  and  valentinite  at  Malaczka  near  Posing  in  Hungary;  at  Brftunraorf  near  Freiberg  in 
Saxouy;  at  Allemont  in  Dauphiné;  at  New  Cumnock  in  Ayrshire,  Scotland. 

At  South  Ham,  Wolfe  Co.,  Québec,  Canada;  in  cavities  in  native  antimony  and  stibnite  at 
the  Prince  William  mine,  York  Co.,  New  Brunswick. 

The  Under  are  {Zundererx)  has-been  shown  to  be  whoUy  distinct  from  red  antimony. 

Named  from  kermès,  a  name  ^ven  (from  the  Persian  qurmùsq,  crimson)  in  the  older  chemistry 
to  red  amorphoiis  antimony  trisuTphide,  often  mixed  with  antimony  trioxide.  - 

~   '    -1  &Iin.  Unt.,  1,  1,  1849,  Bresku;  cf.  Mohs,  Min.,  2,  698,  1824. 


I 


I 


108.  VOLTZTTB.    VoUzine  Foumet,  Ann.  Mines,  3,  619.  1888.    Leberblende  BreOh.,  J. 
pr  Cb.,  16,  388,  1838,  B.  H.  Ztg.,  22,  26.     Voltzit  Bg,,  Handw.,  260,  1841. 

In  implan ted  spherical  globules;  structure  thin  curved  lamellar. 

H.  =  4-4'5.  G.  =  3'66-3"80.  Luster  vitreous  to  greasy;  or  pearly  on  a 
cleavage  surface.  Color  dirty  rose-red^  yellowish^  brownish.  Opaque  or  subtrans- 
lacent.    Optically  uniaxial,  positive. 

Comp.~Zinc  oxysulphide,  Zn^S^O  or  4ZnS.ZnO  =  Zinc  sulphide  82*7,  zinc 
oxide  17-3  =  100. 

AnaL — 1,  Foumet,  1.  c.    2,  Lindaker,  Vogl's  Min.  Joach.,  175. 


ZnS 

ZnO 

Fe,0. 

1.  Rosières          0.  =  8*66 

82>82 

16-34 

1-84  =  100 

2.  Joachimsthal 

82*76 

17-25 

—    =  100 

Pyr.,  etc. — B.B.  like  sphalerite.    In  hvdrochloric  acid  a£Fords  fumes  of  hydrogen  sulphide. 

Oba. — Occurs  at  Rosières,  near  Pont  Gibaud,  in  Puy  de  Dôme;  Elias  mine  near  Joachims- 
thal, with  galena,  sphalerite,  native  bismuth,  etc.  ;  near  Marienberg  (the  leberblende):  Uoch- 
muth  near  (^yer;  at  Bernkastel  on  the  Mosel,  in  pseudomorphs  after  quartz;  Comwall,  prob- 
ahly  at  Redruth. 

Named  after  the  French  mining  engineer,  Voltz. 

Supposed  artificial  voltzite  from  the  Freiberg  smelting-works  bas  been  shown  to  be  sphalerite. 

Appendix  to  Sulphides,  etc. 

ABflBNOTBLLUBiTB.  Eànnaff  J.  Ch.  Soc.,  26,  989,  1878.  A  supposed  new  telluride. 
Stated  to  occur  in  smaU  brownish  scales  upon  arsenical  iron-pyrites.  Analysis:  Te  40*71,  As 
23  61,  8  85-81  =  10018.    No  locality  given. 

BoLtviANiTB.  BoliYÏajOL  Breith.,  B.  H.  Ztg.,  26,  188,  1866.  Orthorhombic.  In  acicular 
rhombic  prisms,  tufts,  and  fine  columnar.  Resembles  stibnite.  H.  =  2*6.  G.  =  4*820-4*828. 
Cleavage:  brachydiagonal  distinct.  Luster  submetallic.  Color  lead-gray,  a  little  darker  than 
ÎQ  siibnite.  AccordJng  to  T.  Richter,  an  antimonial  silver  sulphide  containing  8*5  p.  c.  of 
nilrer.    From  Bolivia. 
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Eanbitb.  E.  J.  Kane,  Q.  J.  Sci.,  28,  881,  1829;  Raid.,  Handb.  550,  1845.  Arsenikinaiigan. 
Described  as  a  manganèse  arsenide  (iînAs)  occurring  in  botryoidal,  granular  maeses  attached  ta 
galena.  G.  =  5 '55.  Color  grayish  white,  taraiahing  black.  Luster  metalHc.  Supposed  to  be 
irom  Saxony.    Needs  confirmation. 

Plakoduî.    Breiihaupt,  Pogg.,  63,  681,  1841.    Plattner,  ib..  58,  288,  1848.    Placodine.    A 
supposed  nickel  arsenide  (NiAs«)  In  monoclinic  tabular  crystals.     Stated  bv  Breithaupt  to  occur 
at  MQsen,  near  Siegen,  with  siderite  and  gersdorfflte,  but  probably  only  a  furnace  product     Cf 
Schnabel,  Pogg.,  84,  585,  1851;  Rose,  Kr.-Ch.  Min.,  47,  1852.    Dana,  Min.,  8d  Ed.,  475,  1850  ' 

Plumbomanganitb.  Hannay,  Min.  Mag.,  1, 151,  1877.  Massive,  ctystalline.  G.  =  4  01. 
Color  dark  steel-gray,  with  a  bronze  tinge  when  ezposed  to  the  air  for  some  time.  Analvsis* 
Mn  4900,  Pb  8068,  8  20-78  =  10041.    Of  unknown  source.  " 

Plumbostannitb.    a.  Baimondi,  MinérauiL  du  Pérou,  p.  187,  1878. 

Amorpbous;  structure  granular.  H.  =  2.  Feel  çreasy,  like  graphite.  Slightly  ductile, 
Luster  feebly  metallic.    Color  gray.    Analysis  (deducting  38*8  p.  c.  quartz): 

G.  =4-5  S  25-14        Sb.16-98        Sn  16-30        Pb  30-66        Fe  i0-.8        Zu  0-74  =  100 

B.B.  gives  on  oharcoal  antimonial  fumes  and  a  lead  coating:  yields  metallic  tin.  Dissolvea 
oompletelv  in  hydrochloric  acid  to  which  a  little  nitric  acid  basbeen  added.  With  concentrated 
nitric  acid  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  lead  sulphate. 

From  the  district  of  Moho,  province  of  Huancané,  Peru;  occurs  with  cassiterite  and 
sphalerite. 

SuLPHiDB  OF  CoFFER  AND  SiLYBR.  A  massivc  minerai  from  the  Gkignon  mine,  near 
Butte,  Montana,  resembliug  bomite  bas  been  described  by  R.  Pearce.  H.  =  3*5-4.  G.  =  4*95. 
Analysis:  S  2051,  Cu  41  10,  Ag  24-66.  Zn  980,  Fe  2  09,  Insol.  102  =  9918.  This  conforms  ta 
8Cu3S.AgtS.2Zn8.  Col.  8c.  Soc.,  2,  70,  1887.  Hillebrand  obtained  for  the  same  minerai: 
8  20-88,  Cu  40-24,  Ag  21  80,  Zn  12-83.  Fe  1*98,  Pb  146  =  9919.  G.  =  5*407.  Ibid.,  3,  45. 
1888.    It  is  not  certain  that  the  minerai  was  homogeneous.    Cf.  jalpaite,  p.  47;  castillite,  p.  78. 

Another  ore  from  Idaho  Springs,  Col.,  is  regarded  by  Pearce  as  a  mixture  of  bomite  and 
stromeyerite  (ibid.,  p.  188);  it  gave:  S  19*40,  Cu  42*49,  Ag  26*81,  Fe  6'22,  Pb,  insol.  t«n<20<. 
=  94*42. 

Vallbriite.  Blamstrand,  Ofv.  Ak.  Stocidi.,  27, 19, 1870.  A  massive  metallic  minerai  resem- 
bling  pyrrhotite  in  color;  very  soft.  Con tains  sulphur,  copper,  iron,  alumina,  magnesia,  and 
water.  Of  doubtful  purit};.  Found  sparin^ly  at  the  Aurora  mine,  NVa-Kopparberg,  Sweden. 
Named  for  the  Swedish  mineralogist  Vallenus.    For  analyses  see  5th  £d.,  App.  II.,  p.  58.  1875. 

YouKGiTE.  Hannay,  Min.  Mag.,  1,  152, 1877;  2,  88,  1878.  A  metallic  minerai  of  doubtful 
homogeneity,  containing  sulphur,  lead,  zinc,  iron,  and  manganèse.  One  spécimen  analyzed  was 
of  unknown  source,  another  from  Ballarat,  Australia.  For  analyses,  etc.,  see  5th  Ed.,  App.  m., 
p.  138, 1882. 
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m.  SniiPHO-SALTS. 

I.  SnlpharseniteB,  Sulphantimonites,  Sulphoblsmathites. 
n.  Siilpharsenates,  etc. 

The  species  hère  included  are  chiefly  salts  of  the  sulpho-ocids  of  trivalent 
arsenic,  antimony  and  bismuth.  The  most  important  acids  are  the  orthoacids, 
H-AsS„  etc.,  and  the  meta-acids,  H^AsS,,  etc.  ;  but  H^As.S^,  etc.,  and  a  séries  of 
otners  are  included.  A  smaller  section  includes  the  sulpharsenates,  etc.,  chiefly 
normal  salts  of  the  acid  H.AsS  ,  analogous  to  H,AsO^.  The  metals  présent  as  bases 
are  chiefly  copper,  silver,  lead;  also,  iron,  zinc,  mercury,  rarely  others  (as  Ni,Co) 
in  small  amount.  In  view  of  the  hypothetical  chai-acter  of  many  of  the  acids  whose 
salts  are  hère  represented,  there  is  a  certain  advantage,  for  the  sake  of  comparison^ 
in  writiug  the  composition  after  the  dualistic  method,  BS.As,S^  2RS.As,Spetc. 


I.  Sulpharsenites,  Sulphantimonites,  etc. 

A-  Acidic  Division.  ES  :  (As,Sb,Bi),S,  =  1  :  2,  2  :  3,  3  : 4,  4  :  6. 

B.  Meta-  Division.  ES  :  (As,Sb,Bi),S,  =  1:1. 

General  formula:  EAs,S„  ESb.S,,  EBi,S,. 

C.  Intermediate  Division.  ES  :  (A8,Sb,Bi),S,  =  5:4,    3:2,   2:1,   5:2. 

D.  Ortho-  Division-  ES  :  (As,Sb,Bi),S,  =  3:1. 

General  formula:  E,As,S„  E,Sb,S„  etc.     Also  E,AsS,„E.SbS,. 

L  Basic  Division.  ES  :  (As,Sb,Bi),a,  =  4  : 1,   5  : 1,   6  : 1,  9  : 1,  12: 1. 


A.   Acidic  Division. 

109.  livingBtonite  HgS.2Sb,S, 

110.  Onejarite  Cu,S.2Sb.S,  Orthorhombic  à:l:à-  0-8221  : 1  :  0-7841 

111.  Chiviatite  2PbS.3Bi,S, 

112.  Cuprobismutite  3Gu,S.4Bi,S, 

113.  Kezbanyite  4PbS.5Bi,S. 

109.  IJVINaSTONITII.    Mariano  Bareena,  Naturaleza,  3,  85,  172,  1874.    Am.  J.  Se,  8, 
145, 1874;  9,  64.  1875. 

In  groups  of  slender  prismatic  crystals;  also  columnar  massive,  resembling 
stibnite. 

H.  =  2.  G.  =  4-81.  Luster  metallic.  Oolor  bright.lead-grfy.  Streak  red. 
Opaque. 

Comp.— HgSb.S,  or  HgS.2Sb,S,  =  Sulphur  22-1,  antimony  53-1,  mercury 
24-8  =  100. 

AnaL— 1,  BarceDa,  1.  c.    2,  Id.,  Naturaleza,  4,  268,  1879.    8,  Venable,  Chem.  News,  40^ 
186,  1879.    4,  Pïige,  ib.,  42,  195.  1880. 

8  Sb  Hg 

1.  Huitzuco  2908       5312       1400       Pe  8  50  =  99  70 

2.  "  22-97       5812       2000       gangue  and  loss  8*91  =  100 
8.          "                       I  28  78        53-75        22  62        =  100 

4.  Guadalcazar  24*50       52*21        22*61        Fe  0*68  =  100 
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The  résulta  under  (3)  and  (4)  hâve  been  obtained  by  recalculation,  after  deducting  impurities 
<chiefly  gypsum,  free  siilpbur,  insol.  residue),  viz.  in  (8),  18  to  16  p.  c,  lu  (4),  87 '6  p.  c. 
Oroth  suggests  ihnt  tbe  formula  mHy  more  propcrly  be  wiitten  HgtS.4SbtSs  =  Sulphur21*9, 
antimony  57  0,  mercury  21  1  =  100. 

Pyr^  etc.— B.B.  very  fusible,  givine  off  white  antimonial  fumes  freely.  Yield's  me- 
tallic  mercury  in  the  open  tube,  or  in  the  closed  tube  with  soda.  Not  sensibly  attacked  by  cold 
nitric  acld,  but  dissolved  by  warm  acid,  vnih  the  séparation  of  antimony  trioxide. 

Obs.— Occurs  at  Hultzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  calcite  and  gypsum 
with  sulphur,  cinnabar,  stibnite,  and  yalentinite.  Also  at  Guadalcazar,  in  San  Luis  Potosi,  with 
gypsum,  sulphur,  etc. 

Named  after  David  Livingstone  (1818-1878),  the  African  explorer  and  missionary. 

Alt. — Page  0-  c.)  gives  au  analysis  of  an  ill-defined  altération  product  of  livingstonite. 

Artifl — Baker,  by  fusing  to^ether  HgS  and  SbtSs  in  an  atmosphère  of  COt  bas  obtained  a 
<;rystalline  mass  resembling  livingstonite  and  yielding  on  analysis:  S  24*88,  Sb  58*20,  Hg  SK2'71 
=  100-74.    Chem.  News.  42,  196.  1880. 

110.  aUEJARTFE.    Cumenge,  Bull.  Soc.  Min.,  2,  201,  1879. 

Orthorhombic.    Axes  à\l:è  =  0-8221  :  1  :  0-7841  Prieder. 

100  A  110  =  39^  25i',  001  A  101  =  43°  39',  001  A  011  =  38°  6'. 

FormB!  b  (010.  i-i).  e  (001,  0)\  h  (210.  ^2),  k  (820,  t-l)«î.  f»(110.  /),  ^(280.  i-\n\  d(013,  J-ï). 
«(011, 1-ï).    Also  doubtful  410,  810,  082,  and  two  pyramids  x,  «,  with  ôa;  =  56"  24',  te  =  89'  68'. 

Angles  :  hh'"  =  44°  41',  bh  =  ♦67"  891'.  ^"'  =  57*"  27',  mm'"  =  78'  51',  W  =  78"*  5'; 
AT  =  2®°  18',  ee'  =  76"  12 ,  be  =  ♦51"  64'. 

In  prîsmatic  crystals,  flattened  ||  b, 

Cleavage:  b  nearly  perfect.     Brittle.     H.  =  3-5.     G.  =  5*03.     Luster  metallia 
Color  steel-gray,  with  a  tinge  of  blue.     Streak  black.    Opaque. 

Comp.— Cu,Sb^8^   or  Cu,S.2Sb,S,  =  Sulphur  27-0,    antimony  57-8,    oopper 
15-2  =  100. 

AnaL— Cumenge,  1.  c. 

S  260    8b  68-5    Cu  15-5    Fe  0-6    Pb  ir.  =  99*6 
P3rr. — B.B.  on  charcoal  gives  off  antimonial  fumes,  and  yields  metallic  copper  when  treated 

with  soda. 

Obs.— Occurs  with  siderite  at  the  copper  mines  at  the  foot  of  Muley-Hacen,  in  the  district  of 
Guejar,  Sierra  Nevada,  Andalusia. 

Réf.— 1  Bull.  Soc.  Min.,  2,  208,  1879.  *  Oiven  as  (780)  and  (870)  which  correspond  with  the 
angles  less  well  than  thèse,  which,  however,  are  only  approximate. 

111.  OHXyiATITB.    Chiviatit  Rammehberg,  Pogg.,  88,  820,  1858. 
Foliated  massive;  resembling  bismuthinite. 

Cleavage  in  tbree  directions  m  one  zone^  one  making  an  angle  with  the  second 
of  27°,  and  with  the  third  of  47%  Mlr.     G.  =  6-920.     Luster  metallic.     Oolor 

lead-gray. 

Comp.— Pb.Bi.S,,  or  2PbS.3Bi,S,= Sulphur  17-5,  bismuth  61-9,  lead  20-6=100. 

Part  of  the  lead  is  replaced  by  copper. 
AnaL — Rammelsberg,  1.  c. 

S  Bi  Pb         Cu         Pe         Ag         inaol. 

1800       60-95       16-78       2-42       102         «r.         0-59  =  99*71 

P3nr« — Same  as  for  aikinite,  Rg. 

Oba.— From  Chiviato,  in  Peru,  with  pyrite  and  barite. 

112.  OUPROBISBinnTE.  Sulphobismuthite  of  copper  and  silver  ffilkàrand,  Am.  J. 
8c.,  27,  365,  1884.     Kupfersulfobismutit  Brezina,    Cuprobismutite  Dana. 

In  groups  of  slender  prismatic  crystals,  deeply  striated  longitudinally  and 
resembling  bismuthinite;  also  compact. 

G.  =  6 '31-6 -68.     Luster  metallic.     Color  dark  bluish  black.    Streak  black. 

Opaque. 

Comp.~"Probably  Cu.Bi.S,.  or  3Cu,S.4Bi,S,  =  Sulphur  19-1,   bismuth  65-9, 
•copper  15*0  =  100.    The  copper  is  sometimes  in  part  replaced  by  silver. 
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— 1-3,  Hillebrand,  1.  c. 


S  Bi  Cu  Ag         Pb         Fe         Zn 

1.  Missouri  Mine  19*94^       60*80       15-96       0*89         —        218       0 10  =  9982 

2.  ••  18-88^       63-42       1265       4*09         —         059       0  07  =  99-65 
8.  Miflsouri  Mine?           17-90         62*51         668       9 89       2*74       0*10       0*07  =  99  89 

*  Calculated. 

From  (1)  4*43  p  c.  gangue  bave  been  deducted;  from  (2)  59*75  p.  c;  from  (8)  47*57  p.  c. 
There  remain  in  (1)  6*97  cbalcopyrite;  in  (2)  1*91  p.  c;  in  (3)  0*83  p.  c;  also  a  little  sphalerite. 
Deducting  thèse  tbe  ratio  of  Ri  :  Bi  :  S  corresponds  to  3  :  8 :  15. 

P3rr.,  etc. — In  tbe  closed  tube  a  sublimate  of  sulphur;  a  bismuth  coating  on  charcoal; 
floluble  in  acids. 

Obs.— Occurs  in  a  quartz  gangue  associated  witb  cbalcopyrite  and  wolframite  at  tbe 
Missouri  mine,  Hall's  Valley,  Park  Co.,  Colorado;  tbe  ore  is  auriferoup.,  sometimes  bigbly  so. 

DooNACSKAiTE  FOldt.  KOzl.,  14,  564,  1884.  Brieûy  mentioned  by  Krenner  as  a 
*'Wismutbkupfererz*'  witb  tbe  foUowing  cbaracters: 

Cleavage  in  one  direction;  color  gray,  tamisbing  on  exposure  to  tbe  air.  Analysis  by 
Maderspacb: 

8  15*75  Bi  71-79  Cu  12-28  =  9982 

Occurs  at  Dognàcska,  Hungary,  ivitb  gold,  pyrite,  cbalcocite,  and  bismuth  ocber. 

113.  RZSZBANTITB  A,  Freneel,  Min.  Mittb.,  6,  175,  1883. 
Massive  ;  fine  granular  to  compact. 

Cleavage  indistinct.     H.  =  2-5-3.     6.  =  6-09-6-38.    Luster  metallic.     Color 
light  lead-gray^  becoming  darker.     Streak  black.     Opaque. 

Comp.— Pb,Bi,.S„  or  4PbS.5Bi,S,= Sulphur  17-3,  bismuth  59-1,  lead23-6=100. 
AnaL— 1-8,  Frenzel,  1.  c. 

S  Bi  Pb  Ag  Cu  Zn 

1.  17*85  59-08  19-80  1*89  1*71  fr.    =  100-88 

2.  16-61  62-57  1510  1-89  3*71  012  =  100 

3.  16-89  62*88  13*88  2-46  8*77  0*12  =  100 

The  above  results  obtained  after  tbe  déduction  of  cbalcopyrite:  in  (1)  4*64  p.  c,  in  (2)  8*63, 
in  (3)  6-58;  also  calcite  in  (1)  500  p.  c,  in  (2)  [4*72],  in  (3)  [4  08J. 

Oba. — Occurs  at  Rezbanya,  Hunearv,  intimately  mixed  with  cbalcopyrite  aud  calcite;  also 
embedded  in  quartz.  Named  from  tne  locality.  Tbe  same  name  was  given  by  Hermann  to  a 
lead-gray  bismuth  ore  from  Rezbanya,  which  was  probably  an  impure  cosalite,  cf.  p.  121. 

Pyr. — Like  galenobismutite. 

B.   Meta-  Division.    RAs^S^  RSb.S,,  RBi,S,. 
Zinkenite  Group.     RS.  (A8^Sb3i),S,.    Ortliorhombic. 

à  :  h:  è 

114.  Zinkenite  PbS.Sb,S,  0-5575  :  1  :  0*6353 

115.  Sartorite  PbS.A8,S,  0-5389  :  1  :  0-6188 

116.  Emplectite  Cu,S.Bi,S.  0-5430  :  1  :  0-6256 

117.  Chalcostibite  Cu,S.Sb,S,  1  : 0-6065 
lia     Galenobismutite         PbS.Bi.S. 

119.    Berthierite  FeS.Sb,S. 


120.    llatildite  Ag,S.Bi,S, 

Plenargyrite 

It  is  nncertain    whether  niatildite  and  plenargyrite  are  the  same  species, 
iaomorphous  with  miargyrite;  or  whether,  as  seems  probable,  the  componnd  AgBiS, 
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ifl  dimorphous,  matildite  belonging  to  the  zinkenite  group,  and  plenargyrite  with 
miargyrfte. 

à  \l  \  è  § 

121.    Miargyrite  Ag,S.Sb,8,        Monoclinic       2-9945  : 1 : 2-9095        81^  23' 


Zinkenite  Groiip. 


114.  ZXNKBNTTE.    Zinkenit  Q.  Base,  Pogg.,  7,  91.  1826.    Bleiantimonglanz  Oroih,  Tab. 
TJeb. ,  25,  1882.    Zinckenit. 

Orthorhombic.     Axes  à:h:è  =  0-5575  :  1  :  0-6353  Eose'. 

100  A  110  =  29°  8V,  001  A  101  =  48°  44',  001  A  011  =  32°  25f '. 

Fomu;  e  (102,  fi),    k  (061.  6-ï).    Angles:   €€  =  ♦59°  21',  kk'  =  *150''  86'. 

Grystals  seldom  distinct;  sometimes  in  nearly  hexagonal  forma  through 
twinning.     Latei*al  faces  longitudinally  striated.    Also  columnar,  fibrous,  massive. 

Cleavage  not  distinct.  Fracture  sligbtly  uneven.  H.  =  3-3-5.  G. =5*30-5 -35. 
Luster  metallic.     Color  and  streak  steel-gray.     Opaque. 

Comp.— PbSb.S,  or  PbS.Sb.S,  =  Sulphur  22-3,  antimony  41-8,  lead  35-9  =  100. 
Arsenic  sometimes  replaces  part  of  the  antimony. 

AnaL— 1,  H.  Rose,  Pogg.,  8.  99.  1826.     2.  Keil   B.  H.  Zig.,  12,  20,  1853.    8,  Hilger,  Ueb. 
Aun.,  186,  205,  1877.     4,  W.  P.  Hillebruud,  Proc.  Col.  Soc  ,  1,  121,  1884. 

8         8b       Pb 

1.  Wolfsberg  22*58    44*39    81*84  Ou  0*42  =  99*28 

2.  **  21*22    48*98    30*84  Ag  0*12,  Fe  1*46  =  97*61 

3.  Kinzigthal  28*04    46*18    80*80  =  10002  [=  98*71 

4.  Red  Mt..  Col.     G.  =  5*21        22*50    85*00    82  77  A8564,  Cu  1*20,  Ag0*28.  gangue,  etc.,  1*37 

Pyr.,  etc.— Decrepitates  and  fuses  very  easily;  in  the  closed  tube  gives  a  faint  sublimate  of 
sulphur,  and  antimony  trisulphide.  In  the  open  tube  sulphurous  fumes  and  a  white  sublimate 
of  antimony  trioxide;  the  arsenical  variety  gives  also  arsenical  fumes.  On  charcoal  is  almost 
entirely  volatilis^d,  giving  a  coating  which  on  the  outer  edge  is  white,  and  near  the  assay  dark 
yellow;  with  soda  in  R.F.  yields  globules  of  leod. 

Soluble  in  hot  hydrochlorlc  acid  with  évolution  of  hydrogen  sulphlde  and  séparation  of 
lead  chloride  on  coolmg. 

Obs. — Occurs  in  the  antimony  mine  of  Wolfsberg  in  the  Harz;  the  groups  of  columnar 
crystals  occur  on  a  massive  variety  in  quartz;  the  crystals  sometimes  over  half  an  inch  long  and 
two  or  three  Unes  broad,  frequently  extremely  thin  and  formin?  fibrous  masses.  From  the 
Ludwig  mine,  Adlerbnch  near  Hausach,  Kinzigthal,  Baden.  Pontgibaud,  Puy  de  Dôme, 
France.  In  the  U.  S.,  at  the  antimony  mines  of  Sevier  County,  Arkansas  ;  in  Colorado  at  the 
Brobdignag  mine,  lied  niouutain,  San  Juan  Co. 

Named  after  J.  K.  L.  Ziuken  (1798-1862),  director  of  the  Anhalt  mines  (also  written  Zincken). 

Ref^i  1.  c.     Kenng.,  Ber.  Ak.  Wien,  9,  1852. 

116.  SARTORITE.  Skleroklas  +  Arsenomelan  WcUtershuusen,  Pogg.,  94, 115. 1855, 100» 
687,  1857.  Skleroklas  Bath,  ib.,  122,  880,  1864.  Binnit  C.  Heusser,  Pogg.,  94,  335,  1856.  97, 
120.  1856.  Dufrenoysite,  pt..  Dufr.,  Tr..  pi.  235,  f.  66;  Dx.,  Ann.  Mines.  8,  389, 1855.  Arseno- 
melan Petersen,  Offenb.  Ver.,  7,  18,  1866.  Sartorite  Dana,  Min.,  87,  1868.  Bleiarsenglanz 
Oroth  Tab.  Ueb.,  22,  1882. 

Orthorhombic.     Axes  à:h:è  =  0-5389  :  1  :  0-6188  Rath*. 

100  A  110  =  28^  19 J',  001  A  101  =  48°  56f',  001  A  011  =  *31°  45'. 

Pomui»  I  ^  f.f^  .  -v  €  (102,  H)?        «  (101,  1-i)        oj  (10*0*1,  10  î)         d  (021,  24) 

a(100,  t-î)        2Vmi1  w(509.  H)         A  (504.  fi)  -.^-.    -.  A  (041, 4.|) 

c  (001,  0)      r  5  0  4  ^        ^  ^^^  ^  ^^^^  g  .^^        p  I  ,  (in,  i) 


aa'  -  W  20'  zx'    =    87"  28^'  oow'  =  170'  3'  M'   =  186*'  0' 

88 


ee    =  59°  48'  XX'  =  IIO**  16' 


pp   —  o2   2  w    —    97   54  u»'      aoo  Q/\'  ,^1  QQ« 

«=*:'    —  KO»  Aft'  31'  — iin«»iA'  Jf        —    ^'\^y  «?     —    00 

ee      =    79'  8'  oo'   =  105°  3 

14 

11' 


uu'  =  65**  4'  uy'  =  124"  49'  ».      -    A"o  "  ,  Z'"  "    aa 

ffg    =  iS  ^  a»   =  160   14  ^^.    ^  ^^^c  ^.  ^^,    ^  »^< 
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Crystals  slender,  elongated  ||  axis  2;  also  striated  or  channeled  in  this  direction^ 

Cleavage:  c  distinct.     Fracture   conchoidal.     Very   brittle.     H.  =  3.     G.  = 

5*393.     Luster  metallic.     Color  dark  lead-gray.     Streak  reddish  brown.     Opaque.. 

Comp.— PbAs^S,  or  PbS.As^S.  =  Sulphur  26*4,  arsenic  31-0,  lead  42-9  =  100. 

Anal.— Uhrlaub,  Pogg.,  94,  124,  1856.     Other  analyses,  6th  Ed.,  p.  87. 

S  As  Pb  Ag  Fe 

25*91  28-56  4456  0*42  0*45  =  99*90 

The  excess  of  lead  is  probably  due  to  admlxed  dufrenoysito. 

Pyr.,  etc. — Nearly  the  same  as  for  dufrenoysite,  but  differing  in  strong  decrepitation. 

Obs.— From  the  Ëinnenthal  with  dufrenoysite  and  binnite. 

I^amed  after  Sartorius  y.  Waltershausen  (1809-1876)  who  first  announced  the  species; 
éUrodaae  is  from  aKXijpôç,  hard,  violent,  and  KXcceir,  to  brtak,  in  allusion  to  its  brittle 
cbaracter. 

Refi — *  Pogg.,  122,  880,  1864;  see  earlier  (1.  c.)  Heusser,  Dx.  and  Mgc,  but  note  Rath's 
criticism  of  Dx.  (1.  c.  p.  392  et  al,),  whose  déterminations  were  made  in  part  on  crystals  of 
jordanite.  *  Cf.  Rath,  1.  c.  :  the  symbols  of  some  of  the  macrodomes  need  confinnation;  the 
measurements  of  earlier  obscrvers  (see  above)  add  other  planes  in  the  two  séries  of  dômes,  but 
mostly  of  doubtful  position. 

116.  SBflPIiBOTITB.  Wismuth-Eupfererz  (fr.  Tannenbaum)  8elb,  Tasch.  Min.,  11,  441,. 
151,  1817.  Eupferwismuthglanz  i?.  Schneider,  Pogg.,  90,  166,  1858.  Emplektit  iT^nn^.,  Ueb.» 
125,  1858.    Tannenite  2>ai»a,  Min.,  78,  1854.    Hemlchalcit  Kbl.,  (ïesch.  Min.,  600, 1864. 

Orthorhombic.    Axes:  àiliè  =  0-5430  :  1  :  0-6256  Weisbach'. 
100  A  110  =  28^  30^',  001  A  101  =  49°  2^',  001  A  011  =  32°  If. 

Fonna  :  b  (010,  i-l)       u  (509,  f -1)        t  (506,  fi)       x  (501,  5^)       k  (061,  Mj 

a  (100,  i-%)       e  (001,  0)         g  (507,  f-i)       y  (503,  |-î)       d  (021.  2-ï) 

Angles:  uu'  =  65'  15',  gg'  =  79*  2',  «'  =  87'  40',  yy'  =  124"  59',  a»'  =  160"  18',  cW  =  102* 
44',  **'  =  150"  10',  ce  =  ♦48"  50'.  ke  =  ♦75"  5'. 

In  thin  striated  prisms^  elongated  |  h. 

Cleavage:  c  perfect;  b  less  so;  also  z  (?)  distinct.  Fracture  conchoidal  to  un- 
even.  Brittle.  H.  =  2.  G.  =  6 -3-6 -5.  Luster  metallic.  Color  grayish  to  tin- 
white.     Opaque. 

Comii.— CuBiS,  or  Cu,S.Bi,8,  =  Sulphur  19-1,  bismuth  62-0,  copper  18-9  =  100. 

AnaL— 1.  Schneider,  Pogg.,  90,  166,  1868.  2,  Petersen.  Jb.  Min.,  847,  1869.  8,  Daw,  Gh. 
News,  40,  225,  1879.    4,  Loczka,  FOldt.  E5zl.,  14,  564,  1884. 

S         Bi        Ou 

1.  TVumenbaum  f  18*88    6216    18*72  =  99*71 

2.  Freudenstadt  1906    5909    20*82  Fe  0*40  =  98*87 

3.  Aamdal  19*20    57*72    17  28  Ag  2*91,  Pb  «r.,  SiO,  1*80  =  98*86 

i.  Rezbanya       G.  =  6*521        18*61    63*20    16*84  Te  016,  Pb  1-14,  Ag  0*20,  Fe  011  =  100*26 

Pyr.,  etc. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses  easily,  with 
frothÎDg  and  spirting;  treated  with  soda  coats  the  coal  dark  yellow  from  bismuth  oxide,  andgivea 
a  globule  of  copper.     Decomposed  by  nitric  acid,  with  séparation  of  sulphur. 

Oba. — Occurs  embedded  in  quartz  at  the  mines  of  Tannenbaum.  near  Schwarzenberg,  also 
near  Pôhla,  and  on  the  Schreckenberg  at  Annaberg,  Saxony.  At  Christophsau  near  Freuden- 
stadt, Wurtemberg;  Rezbanya,  Hun^ary.  At  the  Aamdal  copper  mines,  'Telemarken,  Norway. 
Ppom  Cerro  Blanœ  in  Copiapo,  Chili.  " 

Named  from  cMnXeKToÇ,  entwined,  intertooven,  in  allusion  to  its  intimate  association  with 
quartz. 

Artil— Obtained  by  Schneider,  J.  pr.  Cli.,  40,  564,  1889. 

RflL— *  Pogg.,  128,  485,  1866;  see  also  Dbr.,  ib.,  92,  241,  1854. 

117.  OHAIfOOSTXBITB.  Eupferantimonglanz  Zinken,  Pogg.,  36,  857,  1885.  Sulphuret 
of  Copper  and  Antimony;  Antimonial  Copper.  Rosite  Huot,  Min.,  1,  197,  1841.  Chalkostlbit 
Qloek,  Syn.,  82,  1847.    Wolfsbergite  Nicol,  Min.,  484,  1849. 

Orthorhombic.     Axes:  ô  :  <5  =  1  :  0*6065  Rose\ 

Forma:  b  (010,  i-î),  e  (001,  0),  d  (021,  2-1),  h  (041,  4.{).  Angles:  de  =  ^50"  80',  dd'  =  101", 
«'  =  135"  12. 

In  small  aggregated  prisms^  elongated  ||  à  ;  also  fine  granular,  massive. 


8 

8b 

Cu 

Fe 

Pb 

26-84 

46-81 

24-46 

1-89 

0-66  =  99-66 

26-29 

48-80 

25-86 

1-28 

—    =  10018 
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Gleavage:  c  perfect:  a  less  eo.  Fracture  subconchoidal.  ,  Brittle.  H.  =  3-4. 
G.  =  4'75-5*0.     Liuter  metallic.    Color  between  lead-gray  and  iron-gray.    Opaque. 

Comp.— CuSbS,  or  Cu,S.Sb,S,  =  Sulphur  25-9,  antimony  48"5,  copper  25 '6 
=  100. 

AnaL— 1,  H.  Rose,  Pogg.,  36,  861,  1886.  2.  T.  Richter,  B.  H.  Ztg.,  16,  220,  1867. 

1.  Wolfaberg 

2.  Guadlz       G.  =  6016 

The  iron  îb  supposed  to  exiBt  as  pyrite,  &iid  the  lead  as  Jamesonite. 

P^.,  etc. — ^In  tne  closed  tube  decrepitates  at  first,  and  then  fuses,  ffiving  a  faint  sublimate 
of  antimony  trlsulphide,  which  on  cooltng  is  dark  red;  in  the  open  tube  gives  sulphurous  and 
antimonial  fumes,  the  latter  forming  a  white  sublimate.  B.B.  on  charcoal  fuses  to  a  globule, 
emitting  antimonial  fumes,  coating  the  coal  white;  the  globule  treated  with  borax  reacts  for 
iron;  with  soda  gives  a  globule  of  metallic  copper. 

Decomposed  bv  nitric  acid,  with  séparation  of  sulphur  and  antimony  trioxide. 

Obs. — From  Wolfsberg  in  the  Harz,  in  nests  embedded  in  quartz;  and  at  Guadiz,  Spain.  It 
is  usually  covered  with  a  coating  of  pyrite.  Glocker's  name  antedates  Nicol's.  BotUe  bas  an 
earlier  use. 

Re£— 1  Pogg.,  36,  860, 1885.    See  also  p.  1080. 

118.  OALBNOBIBBfUTITB.  H.  ^ôgren,  G.  FOr.  F6rh.,  4, 109, 1878.  Alaskaite  Koenig, 
Am.  Phil.  Soc.  472,  1881.  Bleiwismuthglanz  Qroth,  Tab.  Ueb.,  26,  1882.  Selenbleiwismuth- 
glanz  /d.,  Tab.  Ueb.,  28,  1889. 

Grystalline,  col umnar  with  iDdistinct  faces;  also  massive,  foliated  or  radiated 
to  compact. 

H.  =  3-4.  G.  =  6-88;  7-145  Palun.  Luster  metallic.  Color  dark  to  light 
lead^gray  to  tin- white.     Streak  grayish  black.    Opaque. 

Comp.,  Tar.— PbBi,S,  or  PbS.Bi.S,  =  Sulphur  171,  bismuth  55-4,  lead  27-5  = 
100.  The  lead  is  sometimes  replaced  in  part  by  silver  and  copper,  and  the 
sulphur  by  sélénium.    . 

Var. — 1.  Ordinary.— Analyses  1,  2.  H.  SjOgren,  1.  c. 

2.  Argêntiferous—Aloêkaitê.  Analyses  8,  4,  Eoenig,  1.  c;  in  8.  2'8  p.  c.  chalcopyrite  and 
16  p.  c.  bar i  te  bave  been  deducted;  in  4,  4 '7  p.  c.  chalcopyrite  and  2*8  p.  c.  barite.  G.  =  6  878. 
«.  fd.,  ib..  22,  211.  1886. 

8  8eUniferous,—A  variety  from  Falun,  Sweden,  more  or  less  impure,  see  Atterberg. 
G.  FOr.  FOrL.,  2.  76,  1874,  who  gives  an  analysis  of  a  minerai  (with  8e  =  l'16p.  c.) 
regarded  as  a  mixture  of  native  bismuth  and  a  sulphobismuthite  of  lead;  also  NordstrOm,  ib.  4, 
268,  1879,  with  Se  =  4-79-511  p.  c.  Anal.  6.  Genth.  Am.  Phil.  Soc.  23,  34,  1885.  H.  =  2.  Color 
dark  lead-gray.    Gleavage  in  one  direction,  eminent.    7,  Weibull,  G.  FOr.  FOrh.,  7,  657,  1886. 

8         Se        Bi        Pb      Ag     Cu      Zn 

1.  Nordmark  G.  =  6*88  17-86      —  54*69  27*66  —  —       —    =  99*69 

g           «*  16*78       —  64*18  27*18      —       =  98*09 

b\  Alaskaite    G.  =  6  878  {17*68      —  66*97  11*79  8*74  8*46  0  79  Sb  0*62  =  100 

4.          "  I  17*62       —  65*81  1902  8*26  407  0*22  =  100 

6.          "          G.  =  6*782  17*98      —  58*89  12*02  7*80  611  0*84  Fe  0*84,    insol.  1*80 

6.  Fàlun          G.  =  7*146  f    9*76  12*48  49*88  27  88  0*88  —       —    =  100*27     [=  99*28 

7.  "  G.  =  6  97  9*82    18*61    49*78    24*62      —     0*77      —    Fe  0*61  =  9916 

Pyr. — B.B.  fuses  easlly  on  charcoal,  giving  bismuth  and  lead  coatinn.  The  areentiferous 
▼ariety  yields  silver,  and  the  seleniferous  the  odor  of  sélénium.  Dissolves  with  diffîculty  in 
hydrochloric  acid,  readily  in  strong  nitric  acid. 

Obs. — ^Occurs  with  bismutite  at  the  Eo  mine,  Nordmark  in  Wermland,  Sweden,  where  It 
sometimes  carries  ffold.  Also  intimately  mixed  with  quartz,  barite,  chalcopyrite,  and  tetra- 
hedrlte,  at  the  Alaska  mine,  Poughkeepsie  Gulch,  Colorado  (aloêiMiite),  The  seleniferous  variety 
is  from  Faltm,  Sweden;  it  occurs  with  native  bismuth. 

119.  BBRTHXBRITB.  Haidingerite  .B^tAt^,  Ann.  Ch.  Phys.,  36,  861,  1827;  Pogg.,  11, 
478,  1827.    Berthierit  Hàid,,  Ed.  J.  Se,  7,  863,  1827.    Eisenantimonglanz  Oerm, 

In  elongated  prisms;  also  fibrous  massive,  plumose;  granular. 

Cleavage:  longitudinal,  rather  indistinct.      H.  =  2-3.     G.  =  4-4*3.     Luster 
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metallic.     Color   dark  steel-gray^   inclining  to  pinchbeck-bro^n;    sarface    often 
coTered  with  iridescent  spots.    Opaque. 

Comp.— Probably  FeSb.S,  or  FeS.Sb,S,  =  Sulphur    30-2,    antimony    56-6, 
iron  13-2  =  100. 

AnaljTses  show  a  aomewhat  yarjing  composition,  doubtless  due  to  the  impurity  of  the 
material  ezamined,  cf.  Fischer.  Zs.  Er.,  4,  862,  1880. 

AnaL—l,  Berthier,  1.  c.  2.  Rg..  Pogg..  40,  158,  1837.  8,  Pettko,  Haid.  Ber.,  1,  62,  1847. 
4.  Hauer.  Jb.  G.  Reicbs..  4,  685,  1858.  5,  Sackur,  Rg..  Min.  Cb.,  088, 1860.  6,  Rg.,  Zs.  G.  Ges.» 
18,  244,  1866. 

S         Sb        Fe       Zn 

1.  Chazelles  808      62*0      160      0*8    =  98*6 

2.  Brftunsdorf  81*83    5470    11-48    0*74  Mn  254  =  100-74 
8.  Aranyidka           G.  =  4*048        2927    5788    12  85      —    =  100 

4.  Brftunsdorf  80*58    59*80    10*16      —    =  99*99 

5.  ••  28*77    56*91    10*55      —    Mn  8*78  =  99*96 

6.  S.  Antonio,  Cal.   G.  =  4*062        2912    5661     10*09      —   Mn  8-56  =  99*88 

Other  analyses  by  Berthier  (Ann.  Mines,  3,  49,  1883)  gave: 

Anglar    SbtSs  80*6    FeS  19*4    deducting  7  p.c.  gangue. 
Martouret  84*8  15*7  "        60    ** 

Tbese  correspond  approximately  to  FeS.Sb,Ss  and  8FeS.4Sbs83.  while  anal.  (1)  above  glves 
3Fe8.2SbtSs;  little  dependence  can  be  placed  upon  them.  K.  ^NordeuskiOld  in  bis  Atom.-Ch. 
îfin.  System,  18^,  introduces  for  the  three  varieties  analyzed  by  Berthier  the  following  names: 
iln^ter»toforFe8.Sb,S,.  CAaa««tï<f  for  8FeS.2Sb,S,.  Jfartownte  for  8FeS.4Sba8>. 

Pyr.,  etc. — In  the  closed  tube  fuses,  and  gives  a  falot  sul)limate  of  sulphur;  with  a  strons^ 
heat  yields  a  black  sublimate  of  antiraouy  ozysulphide,  which  on  cooling  becomes  brownish-red. 
In  the  open  tube  gives  off  fumes  of  sulphur  and  antimony,  reactin^  like  stibnite.  B.B.  on 
charcoal  gives  off  sulphurous  and  antimonial  fumes,  coats  the  coal  white,  and  the  antimony  is 
expeîled,  leaving  a  black  magnetic  slag,  which  with  the  tiuxes  reacts  for  irou. 

Dissolves  readily  in  hydrochloric  acid,  giving  off  hydrogen  sulphide. 

Oba. — At  Chazelles  and  Martouret  in  Auvergne,  associated  with  quartz,  calcite,  and  pyrite; 
in  the  Vosges,  Commune  of  Lala^e;  at  Anglar,  Départ.  La  Creuse;  also  at  Brftunsdorf  near  Frei- 
berg  in  Saxony,  and  at  Padstow  m  Cornwall;  at  Arany  Idka  in  Hungary;  at  Real  San  Antonio, 
Lower  Califomia,  massive;  N.  Brunswick,  probably  from  the  antimony  mine  in  Prince 
William  parish.  25  miles  from  Fredericton,  York  Co. 

Naïued  after  the  French  chemist,  Pierre  Berthier  (1782-1861). 


120.  MATIIiDim.  Silberwismuthglanz  Bammelaberg,  Zs.  G.  Ges.,  29,  80,  1877.  MatiU 
dite  A.  irAdtiardi,  I  Metalli,  1,  186.  1888.  Morocochite  Jleddk,  Enc.  Brit.,  16,  894,  1888. 
Argento-bismutite  Oenth,  Am.  Phil.  Soc.  23,  85.  1885. 

In  slender  striated  prismatic  crystals;  also  massive,  compact. 

Soft.     G.  =  6*92.     Luster  metallic.     Color  gray.     Streak  light  gray.    Opaque. 

Comp.— AgBiS,  or  Ag,S.Bi,S,  =  Sulphur  16-9,  bismuth  54-7,  silver  28-4  =  100. 
Sometimes  with  lead  replacing  part  of  the  silver  and  hence  tending  toward 
galenobismutite  (p.  114). 

AnaL — 1,  Rg.,  1.  c,  after  deducting  some  galena.     2.  Genth,  1.  c. 

S  Bi  Ag  Pb 

1.  Peru         G.  =  6-93  f    17  24         5450        2826  —    =  100 

2.  Colorado  [16*66]        52  89        26  39        406  =  100 

Pyr. — B.B.  fuses  readily  on  charcoal,  giving  a  coating  of  bismuth  oxide  and  on  long  blowtng 
a  globule  of  silyer.     Soluble  in  nitric  acid  with  séparation  of  sulphur. 

Oba. — Associated  with  tetrahedrite,  galena.  sphalerite.  and  pyrite  at  the  Matilda  mine,  near 
Morooocha,  Peru,     Also  from  Lake  City.  (Colorado. 

ArtL£ — Obtained  by  Schneider,  but  not  in  distinct  crystals,  J.  pr.  Ch.,  41,  414,  1890. 

Plknaroyrite  Sanâberger,  Erzgftnge,  1.  96,  1882. 

In  indistinct  crystals  and  crystalline  groups,  apparently  like  miargyrite  in  form.  Fracture 
concboidal.  Brittle.  H.  =  2*5.  G.  =  7*22  (cale).  Luster  metallic.  Color  iron-black.  Streak 
black.     Opaqiie. 

Comp. — Probably  like  matildite,  AgBiSs  or  Ag«S.Bia!ds.  Anal.— Zeitszchel.  after  deducting 
15*83 p. c.  pyrite,  l'4o  quartz: 

8  18*81  Bi  55-20  Ag  26  49  =  100 
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Occurs  Intimately  associated  with  pyrite,  chalcopyrlte,  and  quartz  at  Schapbach,  Baden. 
The  name  is  stated  to  bave  been  given  in  allusion  to  the  fact  that  it  contains  less  silver  than 
miargyrite. 


121.  BfflARQTBITE.    Hsmlprismatisciie  jc&uoin-âiende  (fr.  Brftunsdorf )  i^>^,  urundr., 

'^ ».  rogg,, 

\.,  Char..  2f  "    "~ 
Wien.  22.  236,  1856. 


606,   1824.      Miargyrit  H.  Bœ,  Pogg.,   16,  469,   1829.      Hypargyrite.  Hypargyruu  iJlende 
(fr.  Glausthal)  BreUh.,  Char.,  286,  888^  1882.    Eenngottite  (fr.  FelsOiiânya)  Haid.,  Ber.  Ak. 


:C( 


îclinic.      Axas    à  \  t  :  6  =i  2-99449  :  1  :  2-909515    P  =  O-"-"*  ^^^    35" 
A  100  Lewis*. 
^        -.  jO  a  --:  0  =  71°  20'  12",  001  A  101  =  39°  53'  W%  001  A  OU  =  ?G°  i:^  52". 


(100,  «) 

>  (010.  a) 

î  (001,  0) 
(210, 1-2) 

2  (105, -H) 

ij  (104, -H) 
X  (102, -i-ï)? 

m  (101,-14) 

Z(708.-}-»i 
«(801.-8-i) 


H  (702, -fi) 
M  (Î08,  H) 
u  (203.  fi) 
o  (ÎOl.  1-i) 
5(201.  2-i) 
N  (801.  8-i) 

P  (018.  fi) 
00  (011,  1-i) 

A(118,-i) 

<  (111,-1) 
A  (ill,  1) 


S  (151 1,-15-15)? 
^  (811,-8-8) 
e  (711.-7-7) 
rf  (611.-6-6) 
i?*  (611,-5-8) 

/(922,-H) 
0(411,-4-4) 

«5  (18-4-4,-y-^, 

d  (811.-3-8) 

6(522, -H) 

^(212,-1-2)? 


5(211,-2-8) 

îi7(Î2-115,  fî5) 

ç:î2i-3, 4'î2: 

p  (ôlH,  1-65 

a  (615,  1-t. 

r  (414,  î-4; 

ï^(4l3.  H) 

9  (313,  T-8) 

t(311.  8-3) 

e  ::?.-5-20.  A-V: 

C  ?1  >.  f  2) 


«  (213.  f  3) 

-   '?.!>.  1  2) 

Â;(124,-fà) 

^(122,  -%2) 

(121, -2-à) 

;  (137, -f  à) 

p  (181,  -8-è) 

/(876.H) 

■  (288,  1-1)1 

.  (Î22.1-à) 


Lewis  adds  as  doubtful  (Î19),  (189),  (1-6-16),  (1-2-10),  and  several  others  sîili  more  uncertain 


/ï  J"'=  lir  55' 


.B, 


75' 


=    18'   8' 

=  4r24' 
=  63"  30' 
=  85^21' 
=  •48''  21'  10" 
=  •50'  16'  16" 
=  69"  45' 
=    78"  57' 

=    87*36' 
=  141''  4C 

=    69M8 


ùA  = 

cd  = 

«  = 

ék  = 

og  = 
(Â    = 

ck  = 
ccr  = 

a$  = 
«7  = 
aip  = 
ad  = 


74"  16' 
70"  34' 
69'  82' 


54" 
57" 

82" 
51" 
78" 

21" 
26" 
37" 

44" 


36 
49' 

8' 

56  ' 
25i' 

0' 

58' 

0' 

47' 


at 

aoD 

ak 

ai 

a'a 

a'A 

a'x 

ak 

a'g 

tt 
dd' 


55"  28' 
69"45i' 
87"  11' 
77**  19' 
47"  44' 
59"  29' 
74"  58' 
88"  42' 
70"  8' 
59"  11' 

125"   4^ 
83"  88 


dd!' 

kk' 
AA' 
XX' 
99', 

rr 

nn' 

PP' 
i€ 


♦96"  27' 
102"  21' 


107" 
181" 
96" 
73" 
58" 
48" 
40" 
88" 
81" 
109** 


1 

50t 
25 
26 
2? 
18 
54 
4» 
4^ 


Orystals  usually  tbick  tabular  ||  c  or  a;   also  prismatlc  ||  o.     Faces  in  ù^ 

zones  aoc  and  ad  s  of ten  deeply 
striated,  parallel  to  their  mutuai 
intersections;  hence  a  shows  two 
sets  of  striations  ||  edges  a/d  anà 
less  uniformly  ||  edge  a/o.  Aise 
massive. 

Gleavage:  h  in  traces.  Frac 
ture  subconchoidal  to  unevei. 
Brittle.  H.  =  2-2-5.  G.  =  5-1 
5*30.  Luster  metallic-adamantina 
Color  iron-black  to  steel-gray,  ii 
thin    splinters    deep    blood-red» 


Brilunsdorf,  after  Lewis. 


Sfcr3dk£  cherry-red.    Nearly  opaque. 

^    Comp.— AgSbS,  or  Ag,S.Sb,S.  =  Sulphur  21-9,    antimony  41*2,    silver  86\9 


«   .  *^y*^.""^'  ^;,?^V?-  ^'    ^'  Sotomayor  and  Cortez,  Min.-Chili,  2d  Append.,  p. 
8,  4,^  L.  SipOcz,  Min.  Mitth.,  S3.  13?7,    5,  Jenkins,  Jb.  Min.,  2, 109, 1880.    6,  André 

Mtt*i*i     '^-t  186,  1381. 


40,  18e 


Andreasch,  IL\. 


1.  Brftunsdorf 

8.  TresPuntaa 

a  FelsOb&DYa    Q.  =  6*296       | 

4.  KmngoitiU    Q.  =  6'887 

6.  HypofrgyrU»  f 

«.  Pnbram         G.  =  5077 


MIABOYRITE, 

8         Sb 

Ag 

Pb 

Ou 

Fe 

21-95    89-14 

86-40 

— 

1-06 

0  62  =  99-17 

19-69    41-95 

87-80 

— 

^— 

105  =  99-99 

21-80    40-68 

82-77 

401 

0-51 

0-19  =  99  96 

20-66    89-46 

85-28 

1-76 

050 

0-25  =  97-91 

21-85    4107 

87-40 

— . 

— 

As  0-79 

21-68    41-15 

86-71 

_ 

— 

tr.    =99-54 
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=  100-61 


Pyr^  etc. — In  the  closed  tube  decrepitates,  fuses  easily,  and  gives  a  sublimate  of  antimony 
(umuiphide;  in  ihe  opeu  tube  sulpburousand  autimonial  fumes,  the  latter  as  a  white  sublimate. 
Bâ.  on  charcoal  fuses  quietly  with  émission  of  sulphur  and  antimony  fumes  to  a  gray  bead, 
which  after  continued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globule 
is  treated  with  phosphorus  sait  in  O.F.,  the  green  glass  thus  obtained  often  shows  traces  of 
copper  wheu  fused  with  tin  in  R.F. 

Decomposed  by  nitric  acid,  with  séparation  of  sulphur  and  antimony  trioxide. 

Oba. — At  Brftunsdorf,  near  Freiberg  in  Saxony,  associated  with  tetrahedrite,  pyrargyrite, 
etc.;  FelsSbànya  ikenngoUite)  with  pyrite,  galena,  sphalerite,  barite;  PHbram  in  Bohemia; 
Clausthal  (hypnrgt/rite):  Guadalaiara  iu  âpain:  at  Pai-euos,  and  the  miue  Sta.  M.  de  Catorce, 
San  Luis  Potosi,  Mexico;  also  at  Molinares,  with  rhodochrosite;  at  Très  Puntas,  Chili. 

Named  from  neitsûv,  less,  âpyvpoî,  silver,  because  It  contains  less  silver  than  some 
Idndred  ores. 

Artit— Formed  artificially  by  Doelter,  Zs.  Er.,  11}  89,  1885. 

Rel — >  Result  deduced  (recale,  E.S.D.)  from  many  measurements,  Zs.  Kr.,  8,  545,  1884. 
For  earlier  observations  see  Naumann,  Pogg.,  17,  142,  1829;  Miller,  Min.,  p.  214;  Weisb., 
Pogg.,  126.  441,  1865.  and  Zs.  Er.,  2,  55,  1877;  Friedlftnder,  Min.-Samml.  Strassburg,  p.  58, 


f^f 


Rath,  Zs.  Er.,  8,  25,  1888;  Lewis,  ib..  545«  1884.    With  Weisb.  and  Rath  a  =  101. 
4>  =  100,  g  =  110,  etc.     In  gênerai  for  h  kl  (Lewis)  and  pqr  (Weisb.),  h=:  ^p,  k  =-| ,  l=p  +  r, 

o 

'See  Rath  and  Lewis  for  authorities,  etc.,  but  note  Lewis's  explanation  of  Miller's  error  in 
identifying  the  forma,  and  the  conséquent  rejection  of  several  planes  included  by  Rath. 


122.    Plagionite 


C.  Intermediate  Division. 


6PbS.48b.S.? 


à  :t  :  è  â 

Monoclinic    l'1331  : 1  :  0-4228    72°  50' 


123. 

Binnite 

3Cu,S.2Ab,S,?          Isometric 
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Xlaprotholite 

30u,S.2Bi,S,             Orthorhombic           0-740  : 1 

125. 

Sohirmerite 

3(Ag„Pb)S.2Bi,S. 

126. 

Warrenite 

Jamesoi 

3PbS.2Sb,S, 

ilte  Oronp.    2BS.(A8,Sb,Bi).S,.    Orthorhombic. 

à  ih  :  é 

127. 

DnfirenoyBite 

2PbS,As,S,                                    0-9381  :  1 :  1-5309 

128. 

Cotalite 

2PbS.Bi,S,                                  0-9187  : 1 : 1-4601 

129. 

Schapbachite 

PbS.Ag.S.Bi.S, 

ISO. 

Jamesonite 

2PbS.Sb,S,                                   0-8915  : 1 

131. 

KobeUite 
Brong^iardite 

2PbS.(Bi,Sb),S, 

182. 

2(Ag„Pb)S.Sb,S,.   Isometric 

138.    SemaeTite 


7PbS.3Sb,S,? 


à  :^ : é  6 

Monoclinic    1-1442  :'l  !  1-1051    71°  4» 
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BULPHABSENITSa,  8ULPHANTIM0NITEB,  ETC. 


134.  Diaphorite 

135.  Freiedebenite 


Orthorhombic  0-4919":  1:0-7345 


5(Ag„Pb)S.2Sb,S, 


Monoclinic 


0-5871  :'  1 : 0-9277    87°  46' 


122.  PLAOIONITB.    Ein   neues   Spiessglanzerz    0.    Zinekm,    Pogg.,    22,    492,    1881. 
Plagionit  O.  Base,  ib..  23.  421,  1888. 

MonocUnic.     Axes  à:t  :è=  1-1331  :  1  :  0-4228;  /3  =  *72**  49^'=  001  A  100 

TjH  ftfi  ftfilcft  * 

100  'a  110  =  47°  16i',  001  A  101  =  17°  48^,  001  A  011  =  21°  59^'. 


Porms»  :         6  (0-20-8,  V-î)«       p  (112,  -  «•        r  (221,  -  2)         x  (441.  -  4)« 
a  (100,  î-î)       d  (081,  8.i)*  o  (111.  -  1)         »  (778,  -  {)*        y  (661 ,  -  «)' 

e  (001,  0) 


f  (778.  f  )• 
00  (111,  1) 


*r  =  146'  87' 

ep  =   W  ly 
(»  =    26**  68' 
or  =    4r  264' 
ex  =  •56°  14^ 


(y  =  62*  48' 
eoD  =  81"  12' 

lï>'  =  2V  28' 
<w'  .=  38"  18' 
rr'  =  59**  80' 


XX'  =  «T?"  6-8' 

ytf'  =    88"  89' 

0700'  =    45"  42' 

ao  =    57"  12' 


ar    =  50'  181' 
ax    =  46"  24^ 
ay    =  45"  47J' 
a'to  =  86"  421' 


1. 


Orystals  thick  tabnlar  |  c,  or  short  prismatic  ]  r  ;  of  ten  grouped   in  dnises 

and  géodes.  Faces  c  smooth^  pyra- 
niids  striated  ||  edge  c/o.  Also  mas- 
sive; granular  to  compact. 

Cleavage  :  r  tolerably  perfect.  Frac- 
ture coiichoidal  to  uneven.  Brittle. 
H.  =  2 '5.  G.  =  6*4.  Luster  metallic. 
Color  and  streak  blackish  lead-gray. 
Opaque. 

Comp.— Perhaps  5PbS.4Sb,S,  = 
Sulphur  21-5,  antimony  37 -8,  lead 
40-7  =  100. 


Plgs.  Wolfsberg;  1,  Rose;  2,  after  Luedecke. 

S  Sb 

1.  Wolfsberg  21 58  37  94 

[37  58] 


AnaL^l,  H.  Rose,  Pogg.,  28,  422. 1888. 
2.  Kudernatsch.  ib.,  37,  588,  1886.  8» 
Schultz,  Rg..  Min.  Ch..  1006,  1860. 


2. 
8. 


t* 


(( 


21-49 
21-10 


37-84 


Pb 

40-52  =    9999 

40-98  =     100 

89-36  Cu  1-27  =  99-57 


Pyr. — Same  as  for  zinkenite. 

Obs.— At  Wolfsberg  in  géodes  and  druses  of  crystals  in  massive  plagionite,  or  ciystallized 
on  quartz,  discovered  by  Zincken;  also  at  Wolfach,  Baden;  Arnsberg,  Westphalia. 

Named,  in  allusion  to  its  unusually  oblique  crystallization,  from  TcXâyioÇ,  obUgus. 

Réf.—'  Jb.  Min.,  2,  112.  1888;  Rose  obtained  earller  (1.  c.)  ac  =  72"  28',  rr'  =  59'  11', 
er  =  41"  8',  etc.    *  Luedecke,  1.  c. 


123.  BINMim.    Dufrenoysite  Waltershausen,  Pogg.,  94,  119,  1855;  O,  Bèuêê&r,  Pogff., 
04,  884,  97,  115.     Binnite  Dx.,  Ann.  Mines,  8,  889. 1855. 

Isometric.     Observed  forma*  : 


a  (100,  t-t  ) 

d(iio.  0 


o  (111,  1) 
r  (882,  1) 


if  (711.  7-7)» 
<p  (611.  6-6) 


fi  (411,  4-4) 
n  (211,  2-2) 


i  (821,  84) 


OD  (441,  4) 

ï>  (101-1,  10-10) 

In  coniplex  crystals;  also  massiye. 

Cleavage  not  distinct.  Fracture  conchoidal.  Brittle.  H.  =  2 '5-3.  G.  = 
4 '477.  Luster  metallic.  Color  dark  steel-gray  to  iron-black,  sometimes  brownish. 
Streak  reddish  brown.    Opaque. 


KLAPBOTHOLITE^SCHIBMEBITB,  119 

Gomp.— Perhaps  Ou,As,S,  or  3Cu,S.2A8,S,  =  Sulphur  29-8,  arsenic  31-0, 
copper  39-2  =  100. 

AnaL— Uhrlaab,  Pogg.,  94, 120,  1855. 

S  As  Cu  Pb  Ag  Fe 

27-55  80-06  8774  275  1*28  0*82  =  10015 

A  second  analysis  (of  the  saine  minerai  7)  by  Stockar-Escher  (5th  Ed.,  p.  00)  Is  near  enaigite; 
as also another  by  Mcivor,  viz.:  S  82*46,  As  18*79,  Cu  4605,  Ag  2*43  =  99*78.  Cb.  News,  30, 
103,  1874.    The  true  character  and  place  of  blnnite  is  hence  in  doubt. 

Pyr. — In  tbe  closed  tube  gives  a  sublimate  of  arsenic  trisulpbide;  in  the  open  tube  a  crystal- 
line  sublimate  of  arsenic  trioxide,  with  sulphurous  fumes.  B.B.  on  charcoal  gives  an  arsenical 
odor  and  a  faint  white  coating.  fuses  with  intumescence  to  a  dull  iron-black  globule  which 
yields  metallic  copper  with  soda. 

Oba. — ^In  the  Binnenthal  in  cavitles  in  crystalline  dolomite  with  realgar,  orpiment,  sphale- 
rite,  pyrite,  sartorite,  and  dufrenoysite. 

Re£r— *  Hbg.,  Min.  Not.,  1875,  p.  6,  gives  authorities  and  new  forms,  and  discusses  the  sup- 
posed  hemihedral  character  of  the  species  with  a  négative  conclusion.  *  Lewis,  Zs.  Er.,  2,  192, 
1878. 

124.  SZjAFROTHOLITS.  Eupferwismutherz,  Wismuthkupfererz,  pt.  Elaprothit, 
Peter»en  and  SandJberger,  Jb.  Min.,  415,  1868.  Elaprotholite,  G.  J.  Brusht  Dana  Min..  App. 
L,  8, 1872. 

Orthorhombic.  Occurs  in  longitudinally  furrowed  prismatic  crystals,  with  a, 
»»,  and  u  {hOl,  m-î)?;  mm'"  =  73°  approx.     Twins:  tw.  pi.  m. 

Cleavage:  a  distinct.  Fracture  uneven.  Brittle.  H.  =  2'5.  6.=  4*6  Petersen. 
Lnster  metallic.  Color  steel-gray,  tarnishing  to  brass-yellow  or  iridescent.  Streak 
black 

Comp.— Cu,Bi,S,  or  3Cu,S.2Bi,S,  =  Sulphur  19-3,  bismuth  55-4,  copper  25-3 
=  100. 

'.,  Schneider,  Pogg.,  127,  809, 1866.    2,  Petersen,  1.  c. 


S 

Bi 

Cu 

Fe 

1.  Wittichen 

1  18  69 

51*40 

28*82 

091  =  99*82 

2. 

1  18-66 

53-87 

28*96 

1*70  =  98  19 

Pyr. — Same  as  for  emplectite. 

Obs.— Occurs  with  otïier  bismuth  minerais,  and  especially  with  cobalt  tetrahedrite  and 
chalcopyrite  at  the  Daniel  mine  near  Wittichen,  Baden;  at  Freudenstadt;  Eberhard  mine  near 
Alpirsbach,  and  other  localities  in  the  Black  Forest.  The  minerai  examined  by  Schneider  was 
referred  to  wittichenite  by  Hilger. 

The  name  klaprothite  (after  the  German  mineralogist,  M.  H.  Elaproth.  1748-1817)  was  given 
to  lazulite  by  Beudant  in  1824,  hence  the  change  of  Petersen's  name  to  klaprotholite. 

125.  80HIRMERITB.    Oenih,  Am.  Phil.  Soc.,  14,  280,  1874. 

Massive,  finely  granular,  disseminated. 

Cleavage  none.     Fracture  uneven;  soft;  brittle.     G.  =  6*737.     Luster  metal- 
lic.    Color  lead-gray,  inclining  to  iron-black. 

Comp.— 3(Ag,,Pb)S.2Bi,S,  =  Sulphur  11-8,  bismuth  47-3,  lead  16'4,  silver  24-5 
=  100,  if  Ag,  :  Pb  =  2  :  1. 

Anal. — 1,  2,  Genth,  1.  c.  ;  in  1,  1  p.  c.  quartz  deducted,  in  2,  l'07  p.  c.  deducted. 


S 

Bi 

Pb 

Ag 

Zn 

Fe 

1. 

14-41 

46-91 

12-69 

22-82 

008 

0  03  =  96-94 

2. 

1502 

[47-27] 

12-76 

24-76 

018 

007  =  10000 

-B.B.  fuses  easily,  and  gives  sulphurous  fumes  with  reactions  for  bismuth,  lead,  and 
iflver. 

Obs. — Occurs  with  several  tellurium  minerais  al  Treasury  Iode,  Park  Co.,  Colorado. 

Kamed  from  J.  F.  L.  Schirmer,  Esq. 

Fehirmeriiô  of  Endlich  (£ng.  Mng.  J.,  Aug.  29,  18T4).  containing  tellurium,  goid,  silver 
iron.  is  a  mixture  according  to  Genth. 
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SULPHARSENITES,  SULPHANTIMONITES,  ETC. 


126.  WARRBNTTB.    Sulphantimonite  from  Colorado  L.  O,  Eakins,  Am  J.  Se.,  36,  450l 
1888.    Domingit  Groih,  Tab.  Ueb.,  80,  1889. 

In  aggregates  of  acicular  crystals,  forminff  matted^  wool-like  masses. 

Lustej  metallic,   dull.    Golor  grayish  black^  sometimes  iridescent  in  spota 
Opaque. 

Ck)mp.— Pb.Sb.S,  or  3PbS.2Sb,S,  =  Sulphur  20-8,  antimony  34*6,  lead  44*6 
=  100.     Iron  is  présent  in  small  amount. 
Anal. — Eakins,  1.  c. 

S  2119       Sb  86-84       Pb  89'88       Fe  VTt  Ag,  Cu,  Mn  fr.,  gangue  052  =  9916 

P3rr.,  etc. — Fiises  easily.  In  the  closed  tube  a  slight  sublimate  of  sulphur  ;  in  the  open  tube 
'4ulphurou8  fumes  and  a  white  sublimate  of  antimony  triozide.  On  cliarcoal  sublimâtes  of  the 
voxides  of  lead  and  antimony,  and  in  R.  F.  a  lead  button.  Soluble  in  hot  hydrochloric  acld  with 
évolution  of  bydrogen  sulphide. 

Oba. — From  the  Domin^  mine,  Gunnison  Co.»  Colorado,  where  it  occurs  in  caYities  in  a 
«decomposed  siliceous  rock  nuxed  with  some  calcite,  local ly  called  "  minerai  wool." 

Named  by  Ëakius  af  ter  Mr.  E.  R.  Warren  of  Crested  Butte,  Col. 


127.  DUFRENOTSm].  Dufreuoysite  Damaur,  Ann.  Ch.  Phys.,  14,  879,  1845.  Qott- 
harditi^..  Berz.  Ch.  Min.,  229,  256,  1847.  Arsenomelan  and  Scleroclaâe  pt.  WcdteràK,  Pogg., 
94,  116,  1855.  Dufreuoysite  pt.  Dx.,  Ann.  Mines,  8,  889,  1856.  Skleroklas  Peterëm.  OffenD. 
Ver.,  7.  13,  Jb.  Min.,  208,  1867.    Bleiai-senit,  Orath,  Tab.  Ueb.,  p.  18.  1874. 

Orthorhombic.     Axes:  à\l\t  =  0-9381  :  0  :  1*5309  Rath*. 

100  A  110  =  43°  lOi',  001  A  101  =  *58°  30',  001  A  011  =  56**  50|'. 


Torms*:  e  (001,  0)        g  (102,  i-î)      e  (201,  2-i) 

a  (100.  «)        fn(\  10,  /)        /  (208,  fi)       ,  .q- „    ,  ,. 

MOio,t.ï)       w,n4i.«     tf(ioi.i-î)     '(0i3'*-«> 


*  (028,  l-ï) 
f(Oll,  1-ï) 


0  (111,  1) 
P  (221,  2) 


h  (104,  i-l) 


hh' 
99' 

r 


in 


SÔ*»  20i' 
44°  23' 

78**  25i' 
94"  49i' 


M 
té 

U 


\\r  0' 

145°  56' 

74°  52' 
91°  10' 


ck  =  •45°  85' 
tir  =  113°  42' 

eo  =    65°  65' 


op  =  77°  24' 
00'  =  88°  80' 
00'"  =  77°  19' 


Grystals  sometimes  one  inch  in  length,  usnally 
thick  rectangular;  prismatic  ||  2;  and  somewhat  tab- 
ular  Ij  c\  faces  in  zone  ac  horizon tally  striated.  Also 
massive. 

Cleavage:  c  perfect.  Fracture  conchoidal. 
Brittle.  H.  —  3.  G.  =  5-55-5-57.  Luster  métal- 
lie.  Golor  blackish  lead-gray.  Streak  reddish 
brown.     Opaque. 

Comp.--Pb  As  S,  or  2PbS.  As^S,  =  Sulphur  22-2, 

senic  20-7,  lead  57*1  =  100. 


BinnenthaK  Berendes.  arsenic 

AnaL— 1,  2,  Damour,  1.  c.    8,  Berendes,  Inaug.  Diss.,  Bonn,  1864. 


1.  Binnenthal 

2. 

8.  "         G.  =  5-66 


S  As  Pb  Ag  Fe  Cu 

22-49  20-69  5540  0*21  044  0*80  =  99*58 

22-80  20-87  56*61  017  0'82  0*22  s=  100*49 

28-27  21*76  58*62  005  0*80         —    =r  99*0 


P3rr.,  etc. — In  tbe  closed  tube  easily  fuses  and  gives  a  sublimate  of  sulphur  and  nrsenic 
trisulphide  ;  in  the  open  tube  gives  suiphurous  fumes  (S0«)  and  a  white  crystalline  sublimate  of 
arsenic  trioxide.  Ou  chunroal  decrepitales,  fuses,  yields  fumes  of  arsenic  and  a  globule  of  leatl. 
whicli  on  cupellalion  yie'ds  silver. 

Oba. — From  the  Binnenthal  in  Switzerland,  in  cavities  in  crystalline  dolomite,  along  with 
«artorite.  jordanlte,  bînnite,  realgar,  orpiment,  sphalerite,  pvrite. 

Damour,  who  ârst  studied  the  sulpharsenites  of  the  Binnenthal,  analyzed  the  massive  orr^ 
and  named  it  dufreTwysite  (after  the  French  mîneralogist,  P.  A.  Dufrénoy,  1792-1857).  lie 
inferred  that  the  crystallization  was  isometric  from  some  associated  crystals,  and  so  published 
it.    This  led  von  Waltershausen  and  Heusser  to  call  the  isometric  minerai  dufrenoysite,  and  th« 
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ktter  to  Aame  (he  orthorhombic  HnnUê,  Von  Waltersbauaec,  aftor  Btndylnff  the  prlsmitlc 
tuiueral,  made  out  the  species  anefumulan  and  seleroelase,  yet  partly  on  hypouetic&l  ffrounda. 
lAter  itwBs  found  that  three  orthorhombic  minerais  existed  al  the  locality.  as  announoed  by  Yom 
Rath,  who  identified  one,  by  spécifie  gravity  and  composition,  with  Damour's  dvfrenaywUi 
another  he  made  seieraelaêe  of  von  Waltershausen  (sartorite,  p.  112);  and  the  other  he  named 
jardaniieip,  141). 

R«f^-i  Pogg.,  122,  878,  1864.    See  earlier  Dx.,  Ann.  Mines,  8.  889,  1866;  Heufiser,  Pdgg.» 
97,  120,  1866;  Berendes,  Inaug.  Diss  ,  Bonn,  1864.    *  Cf.  Berendes.  1.  c. 


128.  CX>8AIjITXI.  Oenth,  Am.  J.  8c.,  45,  819, 1868.  EU  nytt  vismutarafladt  svafvaâhiy 
LundUrâm,  6.  FOr  FOrh  ,  2.  178,  1874.  Bleibismutit  Oroih,  Tab.  Ueb..  18,  1874.  BlelÛe  A 
l^iôgr&n,  G.  FOr.  FOrh.,  4.  107,  1878. 

Orthorhombic.     Axes:  à:h:é=^  0-91874  :  1  :  1-4601  Flink.* 
100  A  110  =  42°    34'    30",  001  A  101  =  57°   49'  14'',  001  A  011  =  "^W 
86'  36'. 

Pomui  I  b  (010,  i-0        •  (140,  î4)       e  (101,  1-1)       k  (221,  2)  h  (142,  2-4) 

a  (100,  U)       e  (001,  0)        d  (104,  fi)      /(OU,  1-i)       g  (144.  l4) 


u   =    80''27' 
<9d  =  ♦21'  40'  6" 
eé  =  116*  88i' 


(f  =  ♦56°  86'  86" 

JT  =  111"  11' 
ek=z    76°  6r 


eg   =66°82è' 
eh  =7r48' 
kk  =  9r  41' 


<*"'  =  82''  28' 


28^52' 

ITsually  mafisive  with  indistinct  crystalline  structure;  fibrous,  radiated. 

Fracture  uneven.  Brittle.  H.  =  2-5-3.  G.  =  6-39- 
6*75.  Luster  metallic.  Golor  lead-gray,  steel-gray. 
Streak  black.     Opaque. 

Comp.— Pb,Bi,S,  or  2PbS.Bi  8,  =  Sulphur  16-2,  bis- 
muth  42*0,  lead  41'8  =  100.  Tne  lead  is  sometimes  in 
part  replaced.  by  silver  and  copper.  Nordmark,  Flink. 

AnaL— 1,  2,  Oenth,  1.  c,  after  deducting  6-79  p.  c.  and  11^  p.  c.  cobaltite.  8, 4,  Frenzel, 
Jb  Min.,  681.  1874.  6,  LundstrOm,  1.  c,  containing  some  pyrrhotite.  6,  7,  H.,  81,  1.  c.  8,  G. 
LindstrOm,  G.  FOr.  FOrh.»  II.  171,  1889.  9,  Tilden,  Proc.  Col.  Soc,  1,  74,  Î88i  10,  W.  F., 
Hillebrand,  Am.  J.  Se,  27,  864,  1884.  11, 12,  Genth.  Am.  Phll.  Soc,  23, 86. 1886.  18»  Eoenig 
Am.  Phil.  Soc,  22,  211,  1886.    14,  Low,  Proc.  Ck)l.  Soc,  1, 111, 1884. 


1  Cosabi 

8. 

&  Bezdanya 

&  Nordmark  Bfelkite 
6.  •        G. 

7. 

8  Gladhammar  G. 

9  Caadameiia 
10  Comstock  mine.  Col 
U  Gladiator  mhie.  Col. 


«< 


S  Bi      Pb 

16-27  41-76  40-82 

16-28  42-77  88-79 

G.  =  6-22-6-88    {  1611  8690  8808 

16-68  44-48  81  98 

17-88  89-40  87-64 

16-98  41-66  40-10 

16-48  41-86  89*19 

16-92  83-84  4806 

16-68  40-18  26-12 

17-11  42-97  22-49 

17-17  46-09  24-61 


2-66 
8-21 
1-87 
0-22 


^  6-89-6  76 

't 

=  7-0-7-Q7 


12  Aîaaka  mine,  Col 
il  fied  Mt .  Ooi. 


16-80   44-96  2810 

1718   48-64  26-77 

[18-64]  86-22  2822 


16*66 
8-48 
6-76 

1-44 

1-86 

8-70 


Cu    Fe 

0-86  2  96 
8-49  1-18 

—  618 

—  0-67 

—  1-82 
0-69  0-16 
168    — 
7-60  0-70 
6-84    — 

800    — 

8  78  0  62 

M-74  4-48 


=  100 

=  100  [9»84 

Zu  1  64»  As  8-02  = 
Zn  0  18,  As  2-82  = 
=  100  [100*98 

insol.  219  =  100-49 
=  98-86 

Zn  0*06,  insol.  0*46 

=  99-12      [=  99-16 

Zn  tr,  =  99'20 

Sb  0 84,  Zn  068  = 

r99  88 

En  0-24,  Sb  0-51,  As 

[0-04,  Se  «r. =100  08 

Zn  tr.,  Sb   undet., 

[insol.  0-60  =  98-69 

=  100 


^r.— B.B.  fnaes  easily,  giyinfl;  the  usual  reactions  for  sulphur,  bismuth,  and  iead;  some 
nrletles  yield  a  small  globale  of  si^er. 

Oba.— Found  associated  with  quartz  and  cobaltite  in  a  silver  mine  at  Cosaia,  Province  of 
Shialoa,  Mexico.  An  argentiferous  varietv  (anal.  9)  occurs  at  Candamefia,  Chihuahua»  In  cal- 
cite  at  the  Bjelke  mine,  at  Kordmark.  Wermland,  Sweden  (bfelkite);  also  at  Gladhanimar.  At 
Rezban^ 


wss 


in  a  quartz  vein  with  pyrite,  sphalerite,  a  telluride  probably  sylvanite  and  native  gold.  Also 
^m  the  Gladiator  and  Alaska  mines.  Colorado,  and  at  the  Yankee  Girl  mine,  Red  Mt.  San 
Jnan  county. 

~    .— >  Ak.  H.  Stockh.,  Bihang.  12  (2),  No.  2.  6,  1886. 
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129.  SOHAFBAOHmi.  Wismutisches  Silber  Selb.  Creirs  Ann..  1,  10.  1798.  Wismuth- 
bleierz.    Bchapbachit  KenngoU,  Min.,  118,  1858.    Sandberger  Ërzgftnge,  1,  90.  1883. 

Orthorhombic  ?  In  minute  acicular  crystals,  with  b,  c,  m;  mm"'  =  75°.  Also 
fine  granular,  massive. 

Cleavage:  basai,  distinct.  Fracture  uneven.  H.  =  3*5.  G.  =  6'43.  Luster 
metallic.     Golor  lead-gray.     Streak  black.     Opaque. 

Comp.— PbAg,Bi,S.orPbS.Ag,S.Bi,S,  =  Sulphur  16-1,  bismuth  416,  lead  20-7, 
silver  21*6  =  100. 

AnaL— Hilger,  1.  c,  after  deducting  l'86  p.  c.  pyrite. 

S  1608         Bi  4202         Pb  2082         Ag  21  08  =  100 

This  species  may  be  regarded  as  an  argentiferous  variety  of  cosalite. 

Obt. — From  Schapbacb,  Baden,  intimately  associated  with  galena,  pyrite  and  chalcopyrite, 
quartz  and  native  bismuth  or  bismuthinite.  Earlier  regarded  as  merely  a  mixture  oi  bis- 
muthinite,  argentite  and  galena  (cf.  Sandberger,  Jb.  Min.,  22,  1864). 

130.  JAMBBONITB.  Gray  antimon;^  pt.  Jcml  ,  Syst.  ,3,  390, 1820.  Axotomous  Antimony. 
Olance  Jam.,  Man.,  285.  Axotomer  Antimon-Glanz  Moha,  Gruudr..  586,  1824.  Jamesonite 
Eàid.,  Tri.  Mohs's  Miu.,  1,  451  (3.  26),  1825.  Bleischimmer  I^aff,  Schw.  J.,  27,  1.  Pfafflte 
Huot.,  1,  192.  1841.  Antimonlalisk  Fftderei-z  pt.,  Minera  antimonii  plumosa  pt.,  WalL,  1747; 
Federerz  Germ.,  Mine  d'antimoine  au  plumes  Fr.;  Feather  ore,  Plumosc  Autimonial  ore,  pt. 
(rest  mostly  Stibnite),  tlirough  last  cent.  Antimoine  sulfuré  capillaire  pt.  [or  var.  of  Stibnite]  H., 
Tr.,  1801;  UaarfOrmiges  Grausplessglanzerz  pt.  Karst.,  Tab..  52.  1800;  Haarf.  Antimonglanz 
Mohs,  1824,  Leonh.,  1826.  Federerz  of  Wolfsberg  H.  Rose,  Pogg  ,  16.  471.  1829;  Beud.,  Tr..  2, 
425.  1832  Federerz,  var.  of  Jumesonite,  Kbl.,  Char.,  2,  175,  1881.  Wolfabergite  Huoi.,  Min., 
1,  193.  Plumosit  Haid.  Haiidb.,  569,  1845.  Plumites  Glock.,  Syn.,  80,1847.  Heteromorphit 
Bg.,  Pogg.,  77.  240,  1849.  Federei-z,  var.  of  Jamesonite,  Bg.,  Min.  Oh.,  71,  1860.  Bleiantimonit 
Oroth,  Tab.  Ueb.,  18, 1874.     Qucrspiessjujlanz,  Oerm. 

Orthorhombic.  Axes:  à:h  =  0.8915  :  1.  Angles:  mm'"  =  78°  40',  bvt  =  ÔO"" 
40'.  Usually  in  ad(!ular  crystals,  with  h,  m;  common  in  capillary  forms,  cobweb- 
like.     Alsb  fibrons  massive,  parallel  or  divergent;  compact  massive. 

Cleavage:  basai,  perfect;  b,  m  less  se.  Fracture  uneven  to  conchoidal.  Brîttle. 
H.  =  2-3.  G.  =  5'5-6*0.  Luster  metallic.  Color  steel-gmy  to  dark  lead-gray. 
Streak  grayish  black.     Opaque. 

Comp.— Pb,Sb,S,  or  2PbS.Sb,S3  =  Sulphur  19-7,  antimony  29*5,  lead  50*8  = 
100.  Most  varieties  show  a  little  iron  (1  to  3  p.  c),  and  some  contain  also  silver^ 
copper,  and  zinc. 

AnaL— 1,  Boficky,  Ber.  Ak.  Wien,  66  (1),  32,  1867.  2,  Burton,  Am.  J.  Se,  46,  86.  1868. 
8,  Sicwert.  Min.  Miltli..  248,  1878.  4,  Sarlav,  ib.,  855,  1877.  5,  Duuiiingtou.  Amer.  Assoc., 
184.  1877.  6,  Wait.  Trans.  Am.  Mng.  Eiig'.  8,  51,  1880.  7.  Genth,  Am.  Ch.  J.,  1.  825,  1879. 
8,  Pisani,  C.  R.,  83.  747,  1876.     Yi^v  early  analyses.  5th  Ed.,  p.  91. 

8        Sb      Pb     Ag    Cu    Fe     Zn 

1.  Pfibram  2021  30-81  4717    —     —    l'3o    —  As  «r.  =99-54 

2.  Star  City  G.  =  608         |  19  06  29  26  48-86  614  155  005    —   =99  92 

8.  Famatina  G.  =  554  21-75  8200  89  05  1  84  845  200  0*62  As  020  =  10041 

4.  Wiltau      G.  =  5-2  21  66  34  02  40-89    —     —   8-48     —  As  089  =  9989 

5.  Arkansas  2218  32-89  8678    —     —   262  507  SiO,  074  =  100  28 

6.  •*        G.  =  5  15  2207  85-06  38  44  022  001  258    —  Bi.Cd     001      SiO,    1*68 

7.  Huelva     G.  =  547  22-81  8408  8849    —     —    516    —  =  9999  [=  9992 

8.  Arnsberg  G.  =  5  59-5  78    19*90  81  20  4786    —     —     ~   060  =  9956 

HeUromarphite 

P3rr. — Same  as  for  zlnkenite. 

Obs. — Occurs  principally  in  Comwall,  associated  with  quartz  and  minute  crystals  of 
bournonite;  occasionally  also  in  Siberia,  Hungary,  at  Valentia  d'Alcantara  in  Spain,  and  Brazil; 
at  the  antimony  mines  in  Sevier  Ck>.,  Arkansas;  at  the  Montezuma  mine,  Nevada.  Named  after 
Prof.  Robert  Jameson  of  Edinburgh  (1774-1854). 

Tïie  feather  ore  (Federerz  Cferm.)  occurs  at  Wolfsberg  in  the  Eastem  Harz;  also  at  Andréas- 
berg  and  Clausthal;  at  Freiberg  and  Schemnitz;  in  the  Auhalt  at  Pfaffenberg  and  Meiseberg;  in 
Tuscany,  near  Bottine;  at  Chonta  In  Peru.  It  was  re^rded  as  a  species  by  nearly  ail  the  min- 
eralogists  of  last  century,  but  Included  capillary  stibnite:  made  a  variety  of  stibnite  by  v.  Born, 
Rarsten,  Haûy,  Mohs,  Leonhard,  and  other  authors.  until  1829;  and  a  distinct  species  again  by 
most  authors  after  the  analysis  by  Rose  in  1829;  but  referred  to  Jamesonite  by  v.  Eobell  in 
1880.  and  Rammelsberg  in  1860. 
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Zunderen,  or  Bergzunderz  [  =  Tinder  Ore]  of  G.  Lehmann  (Mem.  Ak.  Berlin,  20,  1758), 
which  is  soft  like  tinder  and  dark  dirty  red  in  oolor,  bas  been  referred  to  kermesite,  but  provea 
to  be  an  impure  jamesonite  or  featber  ore  sometimes  mixed  witb  red  ail  ver  and  arsenopyriCe; 
alao  witb  free  aulphur.    From  Andreasberg  and  Claustbal  in  tbe  Harz. 

Alt. — 'ïhe  lead  antimonate,  bindhelmite,  is  a  common  altération  product. 

AxML — Obtained  by  Doelter  in  forma  reaembling  tbe  natural  minerai,  Zs.  Elr.,  11,  40,  1885. 


131.  KOBBUJTB.   Eobellit  SàUerberg,  Ak.  H.  Stockb.,  188, 1889;  Berz.  Jabresb.,  20, 215. 

Massive,  sometimes  fibrous  and  radiated,  resembling  stibnite;  also  fine 
granular. 

H.  =  2-5-3.  G.  =  6-29-6-32  Sàtterberg;  6-334  Keller.  Color  blackish  lead- 
fiay  to  steel-gray.    Streak  black. 

Comp.— Pb,(Bi,Sb),S,  or  2PbS.(Bi,Sb).S,  =  (if  Bi:Sb  =  2:1)  Sulphur  17-2, 
bismuth  29-8,  antimony  8-6,  lead  44*4  =  100.     Silver  is  also  présent. 

AnaL— 1,  Sàtterberg,  recalculated  b^  Rammelsberg,  Min.  Cb.,  100, 1875.    2,  H.  F.  Relier, 
2b.  Et.,  17,  07,  1880,  deducting  impurities. 

S  Bi  Sb  Pb  Ag         Cu         Fe 

1.  Sweden         [18-61]        28*87       988       4074         —        088       202  =  100 

2.  Colorado   |    17*76         80*61       818       88  95       8*58       0*97         —  =  100 


_  ^.r.,  etc.— B.B.  decrepitatea,  and  fuaes  easily;  in  tbe  open  tube  sulpburoua  fumes  and  a 
lublimate  of  antimony  trioxide;  on  cbarcoal,  a  yellow  coating  (BitOs)  near  tbe  assav  and  bevond 
wbite  (Sb«0«);  witb  potassium  iodide  and  sulphur  abrigbt  red  coating  (bismutb  iodide).  Soluble 
in  concentrated  bydrocbloric  acid  witb  évolution  of  hydrogen  sulpbide. 

Oba. — From  tbe  cobalt  mine  of  Hvena  in  Sweden,  associated  witb  actinolite,  chalcopyrite, 
and  small  reddisb  wbite  crystals  of  a  cobaltiferous  araenopyrite  (Eobaltarsenikkiea).  Also  from 
tbe  Silver  Bell  raine  at  Ouray,  Colorado,  associated  witb  chalcopyrite  and  barite. 

Named  after  tbe  Bavarian  mineralogist  and  poet.  Franz  von  Kobell  (1803-1882). 

Rammelsberff  rejected  Sfttterberjr's  analysia,  and  on  tbe  baaia  of  analyses  bv  bimself  and 
Oentb  deduced  tbe  composition  8PbS.(Bi,Sb)«St.  Relier,  bowever,  bas  proved  tbe  existence  of 
tbe  compound  2PbS.(Bi,Sb)iS9,  to  whicb  Sfttterbcre's  analysis  conforms,  and  to  tbe  otber  bas 
ffiyen  tbe  name  of  UUianite  (p.  180);  cf.  also  Qrotb,  Tab.  Ueb.,  pp.  80, 81. 1889.  If  tbis conclusion 
u  correct,  both  tbese  compounds  must  occur  at  tbe  Swedisb  locality. 

132.  BRONaNIAROrrB.  Damtmr,  Ann.  Mines,  16,  227,  1849.  Bleisilberantimonit 
Orv<A,  TBib.  Ueb.,  18,  1874. 

Isometric.    In  octabedrons  (o)  witb  tmncated  edges  (d).     Massive  without 
cleav^e. 

El  above  3.    G.  =  5-950.    Laster  metallie.     Color  and  streak  grayish  black. 
Comp.— PbAg,Sb,S^  or  PbS.Ag,S.Sb,S,  =  Sulphur  19-5,  antimony  29-2,  silver 

26-2,  lead  25-1  =  100. 
AnaL — Damour,  1.  c: 

S  Sb  Ag  Pb  Cu  Fe  Zn 

I  19  21  29-77  24*77  24*91  0*62  0*26  0  86  =  99*98 

Pyr.,  etc. — In  tbe  closed  tube  a  feeble  orange  sublimate  witb  a  wbite  one  above;  in  tbe 
open  tube  fuses,  affords  an  odor  of  sulpbur  and  a  wbite  sublimate  of  antimonv  trioxide. 
B  B.  on  charcofkl  decrepitates,  fuses  easily»  givin^  off  an  odor  of  sulpbur  and  wbite  vapors; 
after  roasting,  yields  a  globule  of  silver,  witb  a  yellow  coating  of  lead  oxide.  Rapidly  attacked 
by  concentrated  nitric  acid. 

Obs. — From  Mexico.  Named  for  tbe  Frencb  mineralogist,  Alexandre  Brongniart 
(1770-1847). 


133.  SBMSBTITB.    Kr&Mur  [Mag.  Akad.  Êrtes.,  16,  111,  18811,  Ungar.  Revue,  867, 
1881;  Zb.  Rr.  8, 582,  1888. 

Monoclinic.    Axes  à  :  ^  :  (5  =  1-14424  : 1  : 1-10515;  ft  =  71°  4'  =  100  A  001 
Krenner*. 

100  A  110  =  47°  15|' ,  001  A  101  =  34°  49^,  001  A  011  =  46°  16^'. 
i:  a  (100,  «),  e  (001,  0),  ê  (118.  -  \\  p  (111,  -  1).  ^(221,  -  2),  t  (Î18.  i). 
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Angles:  a  =  •32"  44,  cp  =  46'  85',  eq  =  ♦69"  88',  et  =  27'  20',  «•'  =  88*  60'.  pp  =  66*  19', 
qq'  =  81"  2'.  qq"  =  *«8"  68',  W  =  40"  27*. 

In  small  tabalar  crystals,  often  elongated  1  h, 

Cleayage  :  pyramidal,  p.     G.  =  5  '952  Sipôcz.     Luster  metallic.     Golor  gray» 
Opaque. 

Comp. — Near  jamesonite,  perhaps  Pb,Sb,S,.  or  7PbS.3Sb,S,  =  Sulphur  19 '1^ 
antimony  26-9,  lead  54-0  =  100. 
AnaL— Sipôcz,  Zs.  Er..  11,  216,  1886. 

8  19-42       8b  26*90       Pb  6816       Fe  010  =  99*68 

Obs-^Occurs  with  galena,  also  diaphorite,  sphaleilte  and  pyrite  at  FelsObânya,  Hungary; 
Named  for  Andor  von  8emsey. 
Ref.~i  Zs.  Er.,  8,  682,  1888. 


134.  DZAPHORITB.    Freieslebenite  pt.    Diaphorlt  Zepharovieh,  Ber.  Ak«  Wien,  63  (1),. 
180,  1871. 

Orthorhombic.    Axes  à  :h  :é  =  0*49194  :  1  :  0*73447  Zepharovich. 

100  A  110  =  26°  llf ,  001  A  101  =  56°  llf,  001  A  011  =  36°  17J'. 


Formi: 
a  (100,  t-i) 
b  (010,  il) 

t  (810,  ûi) 


m  (110.  /) 
n  (120,  iâ) 
*  (6120,  t-V) 
n  (180,  i-i) 


tr    = 


18"  874' 
52"  28' 
90"  66' 

^0'     =  73"  29' 


mm 
nn' 


jn' 


i> 


V 


ni*^ 


m 


r'    a     t 
After  Zepharovich. 


P  (160,  f.6) 
a  (111  0,  ^iï) 

*  (102.  i-i) 
X  (101.  1-i) 


t*  (012,  H) 
r  (011,  1-i) 
«  (082,  l-Q 
q  (068.  fi) 


u>  (021,  2-ï) 
»  (114,  \) 

y  (lia.  i) 

09  (814,  f -8) 


«  (684,  f  4) 

C  (122.  l-â)tw.  pL 

o  (184,  f-â) 

d  (144.  l4) 


aa 

TT 


112"  22' 
♦88"48t' 

40"  20' 
72"  86' 


wo'  =111"  81' 

mi   =  67"  25' 
ay    =  64"  69' 


ao  =  71^  64' 
^  =  78"  86' 
xw  =  ♦71"  46' 


Â 

h 

«' 

r'      ti' 

u       r 

to 

\  / 

^;«y 

^ 

.     0 

\    > 

Twins:  tw.  pi.  (1)  n  (120);  (2)  C  (122).  Habit 
prismatic^  faces  m  zone  a  m  often  vertically  striated. 

Gleavage  not  observed.  Fracture  subconchoidal  ta 
uneven.  Brittle.  H.  =  2-5-3.  G.  =  5-902  Zeph.; 
6-042  Vrba.  Luster  metallic.  Color  steel-gray. 
Opaque. 

Comp,-(Pb,Ag,),Sb,S„  or  5(Pb,Ag,)S.2Sb,S..  If 
Pb  :  Ag,  =  4:3,  this  requires:  Sulphur  18-7,  anti- 
mony 25-5,  lead  31*3,  silver  24*5  =  100.  The  composi- 
tion is  the  same  as  for  freieslebenite. 

AnaL— 1,  Helmhacker,  Eenng.  Ueb.  294,.  1866.  Referred 
hère  (Zeph.)  on  the  ground  that  freieslebenite  is  not  found  at 
Pfibram.    2,  Morawski.  Zs.  Er..  2.  161,  1878. 


1.  Pî4bram 
2. 


8  8b  Pb  Ag  Fe        Cu 

2018        26-48        28  67        2844        0*67        0*73  =  10012 
18*51        26  92        81*66        28*86         —  —     -:  99*86 


r. — As  for  freieslebenite. 
Ob».— Occurs  at  Pfibram  and  at  Brftunsdorf  near  Frelberg;  freieslebenite  is  also  found  al 
Freiberg.   Reported  from  Zancudo,  U.  8.  of  Colombia.  8.  A.,with  sphalerite  and  heteromorphite. 
Named  from  Sta<popà,  diferencê,  because  distinct  from,  while  simllar  to,  freieslebenite. 


136.  FREŒBLBBSNXTB.  Mine  d'antimohie  grise  tenant  argent  (fr.  Himmelsfûrst)  de 
Liêle,  Descr.  de  Min.,  35,  1778,  Crist..  3.  54,  1788.  Dunkles  Weissgaltigerz  (id.  loc..  knowtt 
Bincel720)  JTtopr.,  Beitr..  1,  178,  1795.  Schilf-Glaperz  FreieHlehen,  Geogn.  Arb..  6,  »7.  1817. 
Antimonial  Sulphuret  of  Silver,  8ulphuret  of  Silver  nnd  Auliniony.  Argent  sulfuré  antimonl- 
fèreet  cuprifère  X^.  Descr.  Min.  Heuland,  18;i8.  Donncargvrite  Chapm.,  Min.,  128,  184i 
Freieslebenit  Haid.,  669,  1846. 


FREIE8LBBENITE. 
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Monoclinic.    Axes  à  :  î  :  <J  =  0-58714  :  1  :  0-92768:  6  =  ♦87''  46'  =  100  A  001 
Miller*. 

100  A  110  =  30°  24',  001  A  101  =  *56°  5',  001  A  011  =  42°  49f '. 


Fonna*: 

a  (100,  iA) 
h  (010,  i-i  ) 
e  (001,  0) 

q  (810,  t^8) 


<  (810,  yi) 
p  (210.  ^2)» 
•  (480.  ^î) 
millO.  /) 
l  (580.  f^f ) 
a  (450,  »-})* 


o  (280,  ^})' 
A;  (120,  i-2) 
n  (850,  »-i) 
jr  (250,  t-l)» 
p  (180,  ^à)» 


»  (150,  i.5)« 

«(lOl.-l-i) 
4(101,  1-î)» 

u  (012,  H) 
«  (084,  fi)* 


r  (011,  1-i) 
(2  (054,  fi)* 
t»  (082,  fi) 
tf  (021,  2.i) 

y  (lia.  -  i) 


/  (111.  - 1) 

A  (414,  -  l4^ 

ff  (8l-^.-|4) 
ff  (212,  -  l'iy 
4>  (il*  i) 


PP"' 

mm"' 

nn' 

kk 

nie' 

PP' 
ax 


22*    8' 

82^42' 

♦eO"  48' 

or  \r 

80*'58' 
68^84' 
59^  12' 
8r  41' 
69°  16' 


a'4    =    82*^58' 


rr' 

tOfO' 

cm 


4r 

85' 

128*' 

41" 
59" 

88** 


44' 
40' 
19' 

86i' 
54' 

4i' 


eh 
my 
mf 
m'4> 

ag 


56' 22' 

46"  28' 
28Mr 
48^84' 

24"  84' 

84"  14' 
40"    5i' 


b4> 


l  z 


99' 
00' 


64"  14' 
69"  89' 
51"  57' 
18"  58' 
27"  28' 
20"  9' 
40"  41' 


=    48*22' 


Twins:  tw.  pi.  a.     Habit  prismatic,  prismatic  planes  verticallj  striated. 


Gleavage:     m     imperfectr  ^^ 

Fractare  subconchoidal  to  un-  L^ 

even.    Bather  brittle.  H.  =  2-  >^^^ 
2-5.  G. =6-2-6-4;  6-194Hau8m., 


2. 


fi 


6*35  Vrba.  Lnster  metallic. 
Color  and  streak  light  steel- 
gray  inclining  to  silver-white, 
also  to  blackish  lead-gray. 
Opaqne. 

Comp.— (Pb,Ag.).Sb,S,,    or 
5(Pb,Ag  )S.2Sb,S,  =(if  Pb:  Ag. 
=  4: 3)  oalphur  18-7,  antimony 
25-5,    lead  31-3,   silver  24-5  =  100. 
antimony  25*7,  lead  55-4  =  100. 


/    Y^ 


fl^     «        P 
Also  (anal.  6)  Pb.Sb^S,,  =  Sulphur  18*9, 


Anal.— 1,  2,  Wohler.  Poffg.,  46,  158.  1889.  8,  Escosura  [Rev.  Minera,  6,  858],  Ann.  Mines, 
8,  495,  1855.  4,  Payr,  Jb.  Min.,  579,  1860.  5,  Morawski,  Zs.  Er.,  2,  161,  1878.  6,  L.  G.  Eakins, 
Am.  J.  8c.,  36,  452,  1888. 


8           8b 

Pb 

Ag 

Pe 

1.  Freiberg 

18-77       27-72 

8000 

22-18 

0-11  Cu  1-22  =  100 

2. 

1871        2705 

80-08 

28-76 

—    =99-60 

8.  Spain 
4.  Pfibram 

17-60       26-83 

81-90 

22-45 

—    =98-78 

G.  =  6-280 

18-41        2711 

30-77 

28  08 

0-68  =  100 

5.  Spain 

G.  =  6040 

18-90       25-64 

81-88 

2831 

—   Cu  018  =  99-86 

6.  Coloiado 

18  98'      25-99 

55-52 

tr. 

ir.    =  100-49 

•  By  calculatioD. 

Ptsani  refers  hère  the  maasiye  dark  Weisigûltigerz  analyzed  by  Klaprotb,  who  obtaiDed  (l.c.) 
8  22-00,  8b  21-50,  Pb41-00.  Ag  9  25,  Pe  1-75.  AUO,  100,  SiO,  0  75  =  97  25.  considerlng  part 
of  the  silTer  as  bere  replacée  by  lead. 

Pyr. — In  the  open  tube  giyes  sulphurous  and  antimonial  fumes,  tbe  latter  condensiDg  as  a 
white  sublimate.  B.6.  on  charcoal  fuses  easily,  giving  a  coating,  on  tbe  outer  edge  white.  from 
antimony  trioxide,  and  near  tbe  assay  yellow,  from  leud  oxide;  cuutinued  blowiug  leaves  a 
globule  of  silTer. 

Oba. — With  argentite,  siderite.  and  galena,  in  the  Himmelsfnrat  raine,  at  Freiberg  in 
Saxony;  at  Kapnik  in  Hungnry;  at  Katieborzitz,  the  ore  of  whieh  locality  contaius  bismuth, 
accordingto  Zincken;  at  Felsôb&nya;  at  Hiendelencina  in  Spain,  witb  argentite.  led  silver, 
sfderite.  galena.  etc.    In  groups  of  {uiculnr  crv5îi:i!«5  of  abright  steely  grayish  black  color  from. 
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the  Augusta  Mt.,  Gunnisoii  Co.,  Colorado  (anal.  6).     Formerly  regarded  as  occurring  at 
PHbram,  but  this  minerai  la  referred  to  diaphorite  (Zeph.). 
Named  after  J.  K.  Freiesleben  (1774-1846). 

Réf.—'  Min.,  p.  206,  1852.    '  See  Miller,  1.  c.    *  Zeph.,  Ber.  Ak.  Wien,  63  (1),  180,  1871. 
«  Bkg.,  Spain,  Zs.  Kr.,  2,  425,  1878. 


D.   Ortho-  Division.    R,As,S„  R,Sb,S^  etc.  ;  also  R,AbS„  etc. 

Bournonite  Group.     3RS.(A8,Sb,Bi),S,.     Orthorhombic. 

The  crystalline  form  of  only  a  part  of  the  species  proyisionally  included  hère 
Ib  definitely  known. 


136.  Bonmonite  3(Ga,,Pb)S.Sb,S, 

187.  Wittichenite  3Cu,S.Bi,S, 

138.  Aikinite  3(Pb,Cu,)S.Bi,S, 

139.  Boulangerit^  3PbS.Sb,S, 

140.  LiUianite       |  ^^^ISs. 

141.  Stylotypite  3(Cu„Ag„Fe)S.Sb,S, 

142.  Onitermanite    3PbS.AB,S,? 

14S.  Tapalpite  3Ag,(S,Te).Bi,(S,Te),? 


à:h  :  è 
0-9380  :  1  :  0'8969 

0-9719  : 1 


0-941  : 1 


Pyrarg^yrite  Group.     3Ag,S.  (A8,Sb),S,.     Rhombohedral^  hemimorphic 


144.    Pyrargyrite     3Ag,S.Sb,S, 
146.    ProTutite         3Ag,S.As,S, 


é  =  0-78916 
é  =  0-80393 


146.  Pyrostnpnite    3Ag,8.Sb,S, 

147.  Eittingerite 


à:h:é  /3 

Monoclinic    0-3547  : 1  :  0-1782     90** 
Monoclinic    0-5280  :  1  :  0-5293    89°  26' 


Bournonite  Group. 

136.  BOURNONITB.  Ore  of  Antimony  (fr.  Endellion)  P.  BashUigh  (Spec.  Brit.  Min.,  1, 
84,  pi.  xix.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Boumon  (withflgs.),  Phil. 
Trans.,  80,  1804;  Ch.  Éàtchett  (anal.),  ib.  68..  Bournonite,  Antimonial  Lead  Ore.  Jametan,  Syst, 
2.  579,  1805.  3,  872,  1816.  Spiessglanzblei  Karti.,  in  Klapr.  Beitr.,  4.  82,  1807.  and  Tab.,  68, 
1808.  Plomb  sulfuré  anlimonifèro  Jî.,  Tabl.,  1809.  Endellione  Boum,,  Cat.  Min.,  409,  1818. 
Schwarz  Spiesglanzerz  Wem.  Scbwarzspiessfflaserz,  Antimonbleikupferblende  Germ,  Anti- 
moine sulfuré  plumbo-cuprifère  K,  Tr.,4,  1822.  ROdelerz  [=  Wheel  Ore]  Kapmk  minen, 
Endellionite  Zippe,  Char.  Min.,  218,  1859.     Cafiutill0i6!pan.i8.ii. 

Prismatischer  Spiesglas-Glanz  Mbhs,  Char.,  1820;  Prismatoidischer  Kupfer-Glanz  Mohê, 
Orundr.,  2,  559.  1824.  Antimonkupfer-Glanz  Breith,  WOlchit  ffeUd.,  Handb.,  SM,  184& 
Wôlchite. 

Orthorhombic.    Axes:  â:l:è  =  0-93797  :  1  :  0-89686  Miller'. 

100  A  110  =  Hr  10',  001  A  101  =  ♦43°  43',  001  A  011  =  41°  53J'. 


BOUBNOJnrS  gboup^boubnoiotb. 
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Ponni*: 

a  (100,  i-l) 
6  (010,  »4) 
e  (001,  0) 

i7(810.».8) 

0  (210,  i-i) 

i(820,i4) 

5  (750,  i^y 

J7(ll-8-0,  i-Yf 

»  (430.  P-D 

M  (970,  iD* 

*(540.i.î) 

m  (110,  /) 

F  («M),  ^f  )• 


00  (840.  »^f  ) 
a  (280.  H) 
/(120,  f.5) 
f  (180,  f^) 
S  (810-0,  i^)« 
#  (140,  ^)* 
X  (150.  i-ô)* 
<l  (160,  t^8) 

r  (1-0'18,  t»H)? 

/î(ioe.  H)? 

F  (106,  i-V 

<  (104,  i-i) 

^  (207,  f-i)? 

€  (103,  i-i) 


F(206.fî)« 
2  (102,  i-i) 
A  (208,  H) 
1t  (804.  H)? 
0  (101,  1-i) 
cr  (504,  fi)? 

f  (201,  2h) 
d  (801.  8-i) 

C  (401,  4^) 

K  (018,  i-ï) 

r  (028,  H) 

n  (011,  1-ï) 
2  (081,  8-i)* 


n  (114.  j)« 

0  (118,  i) 

t*  (lia.  i) 

P  (101019,  if)* 

i9(559,t)* 
J^(558.  !)• 
P  (228, 1) 
;t(884,}) 

y  (111.  1) 
iT  (564,  f)* 

^  (448,  !)• 
e(17-1712.  H)* 
/*  (882. 1) 
r(885,|)« 


^  (221,  2)      . 

-y(lM-ll,  l-ll)» 
V  (7 -2 -14,  H)* 
l  (816,  i-8) 
U'(814,  f8)« 
«  (214.  f2) 
e  (218,  f  2) 
ê  (212.  1-2) 
«  (211,  2-2) 
^  (7-4-14,  H)* 

X(748,H)* 
G^  (826,  i4)» 

D  (822,  H)* 


r  (821.  8-D» 
TT  (481,  4.D» 

F(454,  H)* 

r(866,  H)« 

«  (846,  H) 

«  (282,  H)* 

c^(128,|-â)» 

ir  (122,  l-â) 

p  (121,  2-â) 

r(184,f8) 

9(181,8  8) 

-^(276,  H)« 

A  (144.  l4) 


Miera^  adds  as  doubtful  forma:  (610),  (6180),  (5160),  (270),  (860).  (680),  (190);  (907);  (0114), 
(014);  (445),  (20-20-21),  (12-12-11),  (14-14-11),  (17-17-11);  (2211-84),  (19-a0-88);  (868),  (182),  (110-9), 
11*1819). 


fltf"' 

= 

50*  16' 

U" 

2^ 

64'*  2 

mm'" 

^^ 

86-20' 

r 

"Z^ 

56°  8' 

•  • 

M 

^ 

89^8' 

tr 

— 

26*»  58' 

€€' 

^ 

35°  21' 

af 

= 

61*  6' 

00' 

= 

87**  26' 

vl 

^^2 

124°  47 

rr'  = 


0tf 
cp 

eu 


UV  34' 

61"  46' 
83-46i' 
189M8' 

88M6' 
41' 9' 
62°  40' 
68°  8' 
69°  7' 


ek 

ca 
ev 
ep 

uu' 

pp\ 

yy 

99' 

fW' 

PP' 


27°  60' 
46°  34' 
64°  40' 
68°  48' 

47*8' 
57°  22' 
70°  68' 
85°  66' 
109°  50' 
49°  56' 


nie'    =    89°  11' 


uu 
PP 

99 
êê 


m 
f" 
tn 
tu 
tii 


irjr"' 


44°  8' 
68°  81' 
65°  64' 
79°  28' 
85°  66' 
46°  8 
104°  43' 
77°  57' 


6. 


6. 


P!g.  1,  Harz,  Lévy.        2,  6,  Nagyâg,  Zirkel.    8,  Knpnik,  Hbg.-Schrauf.    4,  Harz,  Zirkel. 

6,  Liskeard,  Miera. 

Twins:  tw.  pi.  m^  often  repeated  forming  cruciform  and  wheel-ehaped  crystals, 
with  also  enclosed  twin  lamellse.  Crystals  usnally  short  prismatic  to  tabnlar;  ofton 
aggregated  in  paralle)  position;  prismatic  faces  often  vertically  striated,  al&o 
macrodomes  horizon tally.    Àlso  massive;  çrannlar,  compact. 

Cleavage:  b  iraperiect;  a  y  c  less  distinct.  Fracture  snbconchoidal  to  uneven. 
Bather  brittle.  H.  =  2'5-3.  G.  =  5*7-5-9.  Lnster  metallic,  brilliant.  Colorand 
etreak  steel-gray,  inclining  to  blackish  lead-gray  or  iron-black.    Onaoue. 
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Comp,— (Pb,Cu.),Sb.S,  or  3(Pb,Cu,)S.Sb,S.  =  PbCuSbS,  (if  Pb  :  Cu,  =  2  : 1) 
Sulphur  19-8,  antimony  24-7,  lead  42-5,  copper  13-0  =  100. 

Anal.— 1,  Walt,  Ch.  News,  28,  271.  1878.  2.  Helmhacker,  Min.  Mitth.,  86, 1875.  8,  4, 
Hidegh,  Zs.  Kr.,  8,  634.  1888,  réf.  6,  Sipôcz,  Zs.  Kr.,  11.  218,  1885.  6.  Lesinsky,  J.  pr.  Ch.» 
40,  282,  18b9.    Also  5th  £d.,  p.  96. 


1.  Llskeard      G.  =  5  826 

2.  Pfibram 

8.  Felfiôb&nya  G.  =  6-86 

4.  Kapnlk         G.  =  5*787 

5.  Nagyâg        G.  =  6-766 

6.  Neudorf 


8       Sb     As     Pb      Cu     Ag    Fe 

19-86  23Ô7  0-47  41.95  18  27    —  0  «8  =  9980 

19-94  24-74    —    8987  18*62  1  69  018  Zn  009  =  9966 

19-78  28-80    —   42  07  12.82    —  0*20  =  9867 

lU-87  22*42  0-41  40-98  14*75  0*40  0*81  =  99  14 

20-22  18-42  8-18  48-86  12-87    —  051  Mn  026,  Zn  020  =  99'51 

19-90  26  36    —   40-20  1256    —  —    gangue  0*60  =  99*50 


I 


n 


n 


"Pyr^  eto. — In  the  closed  tube  decrepitates,  and  gives  a  dark  red  sublimate.    In  the  open 

ij^  tube  gives  sulphur  dioxide,  and  a  white  sublimate  of  antimony 

,'  trioxide.    B.B.   on  charcoal  fuses  easily.  and  at  first  coats  the 

coal  white;  continued  blowing  gives  a  yellow  coating  of  lead 
oxide;  the  residue,  treated  with  soda  in  R.F.,  gives  a  globule  of 
copper. 

Decomposed  by  nitric  acid,  aifording  a  blue  solution,  and 
leaviug  a  residue  of  sulphur,  and  a  white  powder^containing  anti- 
mony and  lead. 

Obs.— Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  in- 
clude  the  Meiseberg  localities),  where  the  crystals  occasionally 
exceed  an  iuch  in  diameter;  also  at  Wolfsberç,  Clausthal,  and 
Andreasberg  in  the  Harz;  Ht  Pfibram  in  Bohemia;  with  quartz, 
tetrahedrite,  and  phosphorescent  sphalerite,  at  Eapnik  in  Hungary, 
in  Hattened  crystals;  at  Sei-voz  in  Piedmout,  associated  with 
pearl  spar  and  quartz.  Other  localitie^i  are  the  parish  of  Brftunsdorf  and  Gersdorf  in  Saxony. 
OIsa  in  Carinthia,  etc.;  Endellion  at  Wheal  Bioys  in  Comwall,  where  it  was  first  found,  and 
hence  called  endeÛùme,  by  Count  Boumon,  after  whom  it  was  subsequently  named;  in  Mexico; 
at  Huasco-Alto  in  Chili;  Mina  Beatriz,  Sierra  Gorda,  Atacama;  at  Machacamarca  in  Bolivia; 
in  Peru. 

In  the  U.  8.,  at  the  Boggs  mine,  Yavapai  Co  ,  Arizona  (Blake).  with  pyrite,  chalcop^'rite, 
etc.:  also  from  Montgomery  Co.,  Arkansiis,  with  galena.  tetrahedrite,  etc.  (F.  W.  Gibb).  Also 
reported  from  the  Bear  and  Anvil  Mts.,  San  Juan  Co.,  Colorado.  In  Canada,  in  the  township  of 
Marmora.  Hnstings  Co.,  and  Darling,  Lanark  Co.,  Ontario. 

Alt.— Occurs  altered  to  cerussite,  malachite,  azurite,  and  also  (as  Rammeisberg  bas  shown) 
to  the  minerai  called  wôlchiu  (Antimonkupfcrelanz  Germ.).  which  occurs  in  similar  crystals,  with 
the  same  hardness  aud  same  sp.  gr.  (5  88-5-94  Kg^).  It  was  orietnally  from  WOlch  in  Carinthia, 
but  occurs  also  at  Olsa,  with  true  bournonite.  Rammeisberg  found.  as  the  mean  of  4  analyses 
(Min.  Ch..  80,  1860),  8  1681,  Sb  24*41.  Pb  15*59,  Cu  42  88,  Fe  086  =  100.  excluding  the  ad- 
mixed  carbonate,  sulphate.  and  antimonial  salis  of  lead  and  copper,  and  some  water.  See  Min. 
Ch..  102,  1875. 

Artif.— On  synthetic  experiments,  Doelter,  Zs.  Kr.,  11,  88,  1885.  Also  later  (Anz.  Ak.  Wien, 
101, 1890),  where  it  is  shown  that  bournonite  when  digested  in  water  as  a  fine  powder  in  a  sealed 
tube  at  80**  is  slightly  soluble;  in  connection  with  thèse  experiments  crystals  of  the  common 
twiuued  form  were  obtained. 

Réf.— >  Min.  p.  201,  1852;  cf.  Rose,  Poçg.,  76.  291. 1849,  and  Zirkel,  Ber.  Ak.  Wien.  4b 
(1),  431. 1862.  «  See  Zirkel,  1.  c;  Hbg..  Min.  I^ot.,  5.  82, 1863;  Schrauf.  Atlas,  Tf.  xxxvi-xxxviii, 
1871-72;  Miers,  Min.  Mag.,  6,  59.  1^4;  Gdt.,  Index.  1,  827  et  seq.,  1886.  »  Zeph.,  Lotos,  1876. 
♦Rath.Zs.  Kr..  1,602,  1877.    »  Groth,  Min.-Samml.,  61,  1871.    •  Miers.  1.  c. 


137.  WrmOHBNrrZI.  Eupferwlsmutherz  8eU)„  Denks.  d'Aerzte  u.  Nat.  Schwab.,  I, 
419;  Klapr.f  Beitr.,  4,  91,  1807.  Bismuth  sulphurê  ciiprifère  Fr,  Cupreous  Bismuth; 
Cupriferous  Sulphuret  of  Bismuth.  Wismuth-Kupfererz  Leonh.,  1826.  Wittichit  Kbl,,  Taf., 
18,  1858.    Wittichenit  Kenng.,  Uebers.,  1858,  118.  1855. 

Orthorhombic.  In  crystals  resembling  bournonite  with  a,  J,  c,  m,  o,  w,  Breith. 
Massive  and  disseminated  ;  also  coarse  columnar,  or  an  aggregate  of  imperfect  prisms. 

Fracture  conchoidal.  H.  =  3'5.  G.  =  5,  Hausm.;  4*3,  Gallenbwsh,  Hilger. 
Color  steel-gray,  tin-white,  tarnishing  pale  lead-gray.    Streak  black. 

Comp — Cu,BiS,  or  3Cu,S.Bi,S,  =  Sulphur  19-5,  bismuth  42-1,  copper  38-4 
=  100. 

Anal^l,  Petersen,  Pogg.,  136,  600,  1869.  2,  G.  LiudstrOm,  G.  FOr.  FOrh.,  9.  528,  1887. 
Also  6th  Ed.,  pp.  98,  99. 


BOUBNONITE   QROUP-AIKINITB-BOULANQERITB,  12» 

8        Bi        Cu        Pb 

1.  tiaUenbftch     G.  =  445       20-30    4118    36-76      —    As 079,  Sb  0-41.  Ag  015.  Zn  018, 

[Fe  0-86  =  10002^ 

2.  Qladhammar  G.  =  6  70        17'70    42-04    20-86    1804  Zn  006,  Fe  068,  insol.  016  =  10044 

It  is  a  Question  whether  anal.  2  belongs  hère;  cf.  lillianite. 

Pyr. — In  tbe  open  tube  gives  sulphurous  fumes  and  a  white  sublimate  of  bismuth  sulphate.. 
B.B.  on  charcoal  fuses  easily,  at  ârst  throws  out  sparks,  and  coats  the  coal  with  bismuth  trioxide,» 
tbe  residue  with  soda  in  R.F.  gives  a  globule  of  metallic  copper.  Soiuble  in  bydrochloric  acid, 
with  eTolution  of  hvdrogen  suTphide;  decomposed  by  nitric  acid,  with  séparation  of  sulphur. 

Obs. — From  cobalt  mines  with  barite,  near  Wittichen,  Baden;  also  at  Zell,  near  Wolfach;  at 
Christophsau  near  Freudenstadt.  Chiefly  at  the  NeuglQck  mine,  B()ckelsbach,  also  Anton 
mine  in  Heubach,  David  mine  in  Silberberg,  and  King  David  (anal.  1.)  in  Gallenbach.  A  related 
minerai  (anal.  2)  occurs  at  Gladhammar,  Sweden. 

Alt. — Undersoes  easv  altération,  becoming  yellowish  brown,  then  redand  blue  extemally, 
forminç  apparent! v  covellite;  also  chan^g  to  a  greenish  earthy  minerai,  which  is  a  mixture  of 
malachite,  bismuth  oxide,  and  hydrated  iron  sesquioxide;  also  to  an  earthy  yellow  bismutite  and 
bismuth- ochre.     Sandberger,  Jb.  Min.,  274,  1865. 

AztlL— Obtained  by  Schneider,  Pogg.,  127,  802,  1866. 

138.  AlJUNiTIJ.  Nadelerz  Mohs,  Null's  Eab.,  3.  726,  1804.  Bismuth  sulfuré  plumbo- 
cuprif ère  JJ.,  Tabl..  105,  1809.  Needle  Ore;  Acicular  Bismuth;  Cupreous  Bismuth.  Aikinite 
Ckapman,  Min.,  127.  1848.  Pfttrinite  Haid.,  Handb.,  568,  1845.  Belonit  Glock,,  8yn.,  27,  1847. 
Aciculite  Ntcol,  Min.,  487,  1849. 

Orthorhombic.     Axes:  df  :  J  =  0-9719  :  1  Miers. 

Forma  :  b  (010,  i-ï),  e  (210,  t-2),  m  (110,  /),  /(120,  iA\  i  (180,  i-Ô). 

Angles:  «'"  =  61**  50',  mm'  =  •88"  22',  ff'  =  54"  27',  U  =  87*  52';  ôd  =  64"  6',  ôf  =  27* 
m',  H  =  18"  56',  measured  68"  26',  26"  84',  19"  4'. 

Crystals  embedded,  acicular,  longitudinally  striated.     Also  massive. 

Fracture  uneven.  H.  =  2-2-5.  6.  =  6-1-6-8;  6'757  Frick.  Luster  metallic. 
Color  blackish  lead-gray,  with  a  pale  copper-red  tarnish.    Opaque. 

CoMp.— 3(Pb,Cu,)S.Bi,S,  or  (if  Pb  :  Cu,  =  2  :  1),  PbCuBiS,  =  Sulphur  16-8, 
bismnth  36-2,  lead  36*0,  copper  ll'O  =  100. 

AnaL— 1,  2^  Frick,  Pose.,  31,  529,  1884.  8,  Chapman,  Phil.  Mag.,  31,  541.  1847.  4,  Her- 
mann,  J.  pr.  Ch.,  76,  452,  1858. 

S  Bî  Pb  Cu  Ni 

1.  Berezov  G.  =  6-757  1605       84*62       8569        1179         —    =9815 

2.  •'  16-61        86-45        8605        1059  —    =  9970 
9.         *•        G.  =  61               18-78        27-93        4010        1253  —    =  99*84 

4.         "  16*50        84*87        86*81        10-97        0*36  Au  0  09  =  90*10^ 


_  ^-T.,  etc. — In  the  open  tube  gives  sulphurous  fumes,  and  also  a  white  sublimate,  which  mav 
be  fused  into  clear  drops  that  are  white  on  cooling;  the  assay  becomes  surrounded  with  a  black 
fused  oxide,  which  on  cooling  is  transparent  and  greenish  yellow.    B.B.  on  charcoal  fuses  and. 
gives  a  white  coating,  yellow  on  the  edge  nearest  the  assay;  with  the  fluxes,  reactions  for  copper, . 
and  after  long  blowinff  a  globule  of  metallic  copper. 

De<x>niposed  by  nitric  acid,  with  séparation  of  sulphur  and  lead  sulphate. 

Obs. — Occurs  at  Berezov  near  Ekaterinburg,  Urals,  with  gold,  malachite,  and  galena,  in 
white  quartz.  In  the  United  States  perhaps  at  Gold  Hil],  Rowan  Co.,  N.  Carolina  (possibly 
cosalite,  GeDth). 

R«£ — >  Berezov,  Min.  Mag.,  8,  206,  1889;  Miers  gives  410  instead  of  210,  but  the  former 
does  net  a^ree  with  the  measured  angle.    Hoernes  gave  a  prismatic  angle  of  70". 

139.  BOUIjANGIIRITEI.  Plomb  an  timon  ié  sulfuré  Boulanger,  Ann.  Mines,  7,  575,  1885.. 
Schwefehmtimonblei  Antimonbleiblende  Oerm,  Sulphuret  of  Antimony  and  Lead.  Boulan- 
gerit  Thaulauf,  Pogg..  41,  216,  1887:  Hausm,,  ib.,  46,  281.  Embrithite,  Plumbostib,  Breith.,  J. 
pr.  Ch.,  10,  442,  1887. 

In  plumose  masses^  exhibitiiig  on  the  fracture  a  crystalline  structure;  also 
grannlar  and  compact. 

H.  =  2-5-3.     G.  =  5-75-6'0.     Luster  metallic.    Color  bluish  lead-gray;  often 
covered  with  yellow  spots  from  oxidation.     Opaque. 

Ckmip.— Pb,8b,S,  or   3PbS.Sb,S,  =  Sulphur   18'3,   antimony  22-8,  lead  589: 
=  100- 
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AnaL—l,  Genth.  Am.  J.  Se.,  46,  820.   1868.    2,  3.  Rath,  Pogg.,  136,  490,  1869.    4,  \ 
Frenzel,  J.  pr.  Ch.,  2,  860,  1870.    AIbo  6th  Ed.,  pp.  99,  795. 


1.  Echo  Distr.,  Nevada 

2.  Silbersand  G.  =  5*985 
8            *' 

4!  PlumbosUb  G.  =  617 

5.  IffmMthiU  G.  =  6*82 


S 

8b 

Pb 

Ag 

17-91 

26-85 

54  82 

tr.  Fc  0-42  =  100 

1862 

22  98 

55-82 

—  =97-87 

18-51 

25  65 

5614 

—  =  100-80 

1809 

20-49 

59-54 

—  Cu  0-88  =  99-00 

1808 

21-47 

59-80 

—  Cu  0-80  =  99-65 

The  last  two  correspond  nearly  to  10PbS.8SbsSs,  but  the  material  analyzed  may  not  bave 
been  quite  pure.    Cf.  Guiterinanite. 

Pyr. — Same  as  for  zinkenite. 

Obs. — Quite  abundaut  at  Molières,  department  of  Gard,  in  France;  also  found  at  Kasafjeld 
In  Lapland;  at  Nerçbinsk;  Ober-Lahr  in  Sayn-Altenkirchen;  Silbersand  near  Mayen  in  the 
Sifel;  Wolfsberg  in  the  Harz;  Pnbram  in  Bohemia;  near  Bottino  in  Tuscany,  both  massive, 
acicular,  and  fibrous.  Also  in  acicular  crystals  embedded  in  quartz  in  £cbo  District,  Union 
county,  Nevada. 

Named  af  ter  C.  L.  Boulanger  (1810-1849). 

EmbrithiU  is  from  the  locahty  of  boulangerite  at  Nerchinsk.  It  is  granular  in  texture»  of  a 
lead-gray  color.  Named  from  è/LtôpiBnÇ,  heaity.  Plumbastib  is  also  from  Nerchinsk;  it  is 
oolumnar  to  ûbrous  in  structure.    Named  from  pluff^m  and  stilnum. 

140.  r.TT.TiTAWITB.    IT.  27*.  iTe^^,  Zs.  Er.,  17.  67,  1889.    EobelliteiX. 

Massive,  crystalliue. 

Luster  metallic.     Color  steel-gray.    Streak  black.     Opaque. 

Comp.— Pb,Bi,S.  =  3PbS.Bi,S,  =  Sulphur  15-7,  bismuth  33'8,  lead  50-5  =  100. 

Also  Pb.BiSbS,  =  Sulphur  16-9,  bismuth  18-2,  antimony  10-5,  lead  54-4  =  100. 

Further  the  lead  may  be  in  part  replaced  by  silver,  in  anal.  1-3,  Pb  :  Ag  =  4  :  1. 

AnaL— 1-8,  H.  F.  &  H.  A.  Keller,  J.  Am.  Ch.  Soc,  7,  194,  1885.  4,  Rg.,  Ber.  Ak.  Berlin. 
287,  1862,  after  deducting 5'61  cobaltite,  867  chalcopjrrite.    6.  Gent,  Rg..  Min.  Ch..  100,  1876. 


1.  Colorado 
2. 

4.  Sweden      G.  =  6146 
6. 


i< 


Sb  Pb  Ag  Cu 

—  48-94  6-78     tr.    =  9766 

—  44-28  6-49  008  =  9838 

—  4408  5-72     tr,   =98  88 

16-85    18  68    10-59  6209  —       —  Fe  048  =  9864 

17-62    17  89    1014  60-66  —  146  Fe  170  =  99  47 


8         Bi 

16*21  82-62 

16-27  88-81 

1519  88-89 


Ob8.--From  Hvena,  Sweden,  with  cobaltite  and  chalcopyrîte.     Cf.  Kobellite.  p.  128. 
In  the  U.  8. .  an  argentiferous  variely  occurs  with  galena  in  the  mines  of  the  Lillian  Mining 
Co.,  Printerboy  Hill,  near  Lead  ville,  Colorado. 


141.    STTLOTYPITB.    Stylotyp  «.  Kobell,  Ber.  Ak.  Mûnchen,  1, 168.  1866. 
Orthorhombic  ;  prismatic  angle  86^°  approx.     Twins:   cruciform,  angle  of 
intersection  near  90°. 

Fracture  imperfectly  conchoidal,   uneven.      Brittle.      H.  =  3.      G.  =  4*79. 
Luster  metallic.     Color  iron-black;  streak  black. 

Comp.— 3(Cu„Ag„Fe)S.Sb,S„  the  species  being an  iron-silver-copper  bournonite 
(ratio  Cu,  +  Ag,:  Fe  =  2  :  1,  and  Cu,:  Ag,  =  6  :  1)  =  Sulphur  25-0,  antimony 
31-3,  copper  28-3,  silver  8-1,  iron  7-3  =  100. 
AnaL — Kobell,  1.  c: 

S  24-80     Sb  80-68     Cu  2800     Ag  880     Fe  700    Pb,  Zn  tr.  =  98'18 

Tyr^  etc.— B.B.  decrepitates,  and  fuses  very  easily.  On  charcoal  a  steel-gray  globule, 
which  is  magnetic;  fumes  of  antimony. 

Obs.— f>om  Copiapo  in  Chili. 

Named  from  arvXnç,  column,  and  rt);roç,/orm,  in  allusion  to  the  columnar  form.  in  which 
It  differs  from  tetrahedrite,  although  approaching  it  in  composition. 

A  related  mixieral  from  the  Qreat  £astern  mme,  Park  county,  Colorado,  bas  been  examined 

twr  Paire. 

Structure  crystalline.     H.  =  4.    G.  =  489.    Color  steel-gray.     Streak  dark  red.    Analysis- 

.8^88    Sb  84-47    Cu  2820    Pb  119    Zn  714    Fe  138    gangue  5-86  =  10012 
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The  copper  is  sluted  to  be  présent  one  half  as  Cu,S,  the  rest  as  CuS  (Ch.  News,  46,  215, 
1882). 

DûRFEU>nTE  Haimondi,  Miner»  ux  du  Pérou,  p.  125,  1878. 

In  masses  with  indistix^ct  librous  structure,  ulso  in  fine  needles.  H.  =  2*5.  G.  =  5*40. 
Color  light  gray.  Luster  nietallic.  Associated  with  quartz  as  gangue.  Âfter  déduction  of 
impurities  (^1  8  p.  c.  gangue),  the  composition  is  : 

«2415^     8b  30-52,    Pb2d81,    Ag  7  84.     Cu  186,    Fe  224,    Mn  808  =  100. 

From  the  Irismachay  mine,  Auquimarca,  province  Cajatambo,  Peru.  Named  after 
Richard  Dûrfeldt. 

142.  GUITBRMANITE.    Rilîétyrand,  Proc.  Col.  Se.  Soc.,  1,  129,  1884. 

Massive^  compact. 

H.  =  3.     G.  =  5-94.     Luster  metallic.     Color  bluish  gray.     Opaque. 
Coinp. — A  Bulphide  of  arsenic  and  lead,  lOPbS.3As,S,  or  3PbS.A8,S,. 
Analysis,  after  deducting  2*6  lead  sulphate,  also  free  sulphur  and  pyrite,  gangue,  etc.  : 

8  10*40        As  14*83        Pb  65*99       Cu  019  =  100 

The  formula  10PbS.8AB,Ss  requires  :  S  19*5.  As  14*4,  Pb  66*1  =  100;  but  an  analysis  of 
purer  material  i»  needed  to  settle  tbe  composition.  It  may  prove  to  couform  to  the  gênerai 
formula  of  the  preceding  group.  i.e.,  SPbS.AssSs  =  Sulphur  20*0,  arsenic  15*6.  lead  64*4  -  100. 

Oba.— Occurs  întlmatcîy  mixed  with  zunyite  at  the  Zufii  mine,  near  Silverton,  San  Juan 
Co.   Colorado.    Named  for  Mr.  Franklin  Guiterman. 

143.  TAPALPITB.  Pedro  L.  Monroy,  A.  del  Castillo,  Naturaleza,  1, 76. 1869.  Tellurwis- 
mathsilbsr  lùtmmeUberg,  Zs.  G.  Ges.,  21,  81,  1869. 

Grauular,  massive.  Sectile^  somewhat  brittle.  O.  =  7*803.  ^^Lcter 
metallic.    Color  pale  steel-gray,  inclining  to  lead-gray,  tarnished. 

Comp. — Asulpho-tellurideof  bismuth  and  silver,  perhaps  3Ag,(8/re).Bi,(S,Te), 
(if  S  :  Te  =  3  :  2)  =  Tellurium  20*3,  sulphur  7-8,  bismuth  28*1,  silver  43-8  =  100. 

AnaL— 1,  Rg.,  1.  c.  2,  8,  Genth,  Am.  Phil.  Soc.,  24,  41,  1887.  after  deducting  7--8p.c 
JE&lena.    Thèse  analyses  vary  widely;  the  above  formula  is  based  on  those  of  Genth. 


Te 

S 

Bi 

Ag 

Cu 

1. 

2410 

8-82 

48-60 

28-85 

tr.  =  99-27 

2. 

19-76 

807 

28-41 

48-76 

—  =100 

8. 

G.  =  7-74 

21-67 

7-25 

24-99 

46-09 

—  =100 

P3rr.— Fuses  easily  in  the  closed  tube,  givin^  a  falnt  white  sublimate.    B.B.  on  charooal. 

g'ves  off  fumes  and  leaves  a  white  and  yeliow  coatmg;  finally  yields  a  silver  globule.    Dissolved 
the  cold  b^  nitric  acid  forming  a  green  solution,  which  on  heating  becomes  colorless  with  a 
white  precipitate. 

Ofaa.— Occurs  at  San  Antonio  mine,  San  Rafaël  district,  Sierra  de  Tapalpa,  Jalisco,  Mexico. 


Pyrargyrite  Groap. 

144.  FTRABOTRXTE.  Argentum  rude  rubrum  pt.  Oerm,  Rothgolderz,  Jgnc,  862, 
Interpr.,  462,  1546.  Argentum  rubri  coloris  pt.,  Gemein  Rothguldenera,  0€sner.,Fos8.,  62, 
t565.  Rothgyldenpt.,  Argentum arsenicopauco  sulphure  et  ferro  mineralisatum  pt..  Minera 
aigenti  rubra  var.  opaca,  var.  nigrescens,  Wall.,  810,  1747.  Mine  d'argent  rouge  Fr.  Tri.  Wall., 
1758.  Ruby  Silver  Ore  pt,  Red  Silver  Ore  pt.,  ffill,  Foss,  1771.  Dunkles  Rothgûltigerz. 
Lichtes  id.  pt.,  Wern.,  1789.  Dark  Red  Silver  Ore;  Antimonial  Red  Silver.  Argent  antimonie 
sulfuré  pt.  H.,  Tr.,  1801.  Argent  rouge  antîmoniale  Pr(m8t.,  J.  Phys..  69,  407.  1804.  ^rosit 
8elb,  Denks.  Nat  Schwab.,  1.  811,  Tasch.  Min.,  401,  1817.  Rublnblende  pt.  Mohs.  Antimon- 
Hilberblende.  Pyiargyrit  Qlock.,  Handb.,  888,  1881.  Argyrythrose  Beud.,  Tr..  2,  480,  1882. 
Argento  roeso  antimoniale  liai.    Rosicler  oscuro  Bpan.    Petlanque  Mexico. 

Rhombohedral;  hemimorphic.  Axis:  è  =  0-78916;  0001  A  lOÎl  =  42**  20J' 
Miers*. 
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e  (0001,  0) 
m  (lOÎO.  /) 
a  (1120,  i.2) 
T  (4160,  ir\) 
i  (81 JO,  i-\) 
fi  (2180,  i-l) 

u  (10Î4,  i) 
j  (5068,  f  ) 
r  (5056,  f  ) 
a  (8084,  )) 
r(10îl.  i?) 
i7  (3032.  I) 
J'  (5052,  {) 

M  (0118,  -i)» 
e  (01Î2,  -i) 
A  (08S2,  -D» 
«  (0221,  -2) 
r  (0772,  -J) 
/(0551,  -6) 

1?  (1128,  f-2) 
A  (2248,  1-2) 
i  (4488,  1-2) 

p(171Î81,  16*) 
X(ll  1Î21.  10*) 


Gi  (7189.  1^) 

€  (5187,  ♦*) 

to  (6li4,  1*) 

0 (4lS6.  iS 

n  (4158,  1*) 

Q  (14-4Î8-18,  lî*) 
w(3145,  î*) 
if  (8142.  1*) 

oai-4î5-io,  i^*^) 

«(8-8ÎÎ-8.  f**^) 

F(12-5i710.  t^y^) 

B  (7-3Î0-4,  1*) 

B(ll-5Î6-9.  l') 
<  (2134,  i») 
fr  (2182,  i»)? 
A;(10-5Ï5-8,  I») 
V  (2181,  1») 

i?*,  (11-6  Î712,  A^ 

C  (9-5  Î4-4,  1*) 

A  (7-4ÎÎ-15,  i^) 

aj(7-4ÎÎ8,|*') 

r(7-4ÎÎ-6.  i^) 


rx  (5-8-8-11.  A«) 

q  (5888.  J*) 

L  (5886. 4*) 

Pi  (6885,  f  *) 

7^  (5882. 1*) 

S(2118-84-26,  A^) 

J  (17  11-28  6,  1^) 
r(82S7,  ^») 
<7 (8>54.  J*) 
y  (8251,  1*) 

J  (1918  82-6,  1^ 
W  (7  5Ï2  8,  J») 

J,  (1718  30-4,  1^) 
Ti  (4-8-710,  -A') 
B  (4876,  i') 
«  (4874.  f  ) 
C  (4871,  1') 
n  (9-7'16-2,  1«) 

<,  (1411  •2515,  i*) 
Z  (5491.  1») 

m  (6-5ÎÎ  7,  V') 
w,  (7-6Î819,  tV") 
iV^  (1715-82-2.  1»«) 
:g(6  7Îà-20,-^>») 

f(45Ô5.-i») 


Cl*     = 

ea  = 
cr  = 
c/7  = 
^T  = 

Ctf  = 
M      = 

er  = 

4  = 

uv!  = 

«8'  =: 


12» 

34' 
42" 
58*' 
66'* 
24" 

6r 

72* 

77" 

22** 
58" 


50* 

21' 

20i' 

49' 

18' 

80' 

15' 

35i' 

8r 

11' 
80' 


rr 

nn 

TT 

M' 

rr 
ff 

ep 
ppf 

W 


*1V  22' 
88M1' 

104^56' 
42°  5' 
98^48' 

lir  27' 

115'  82' 

27'  45' 
26''55i' 
89"  80' 
19°  27' 


rr" 

yy 

yy" 

aa' 


29'  IV 
74"  25 
85°  12' 
49"  48' 
41"  29' 
70"  87' 
45"  20' 
15"  9' 
55"  Oi' 
40"  82' 
28"  24' 


QD  (2358.  ~i«) 
v(I285, -î») 
d  (1282,  -4») 
€  (8698,  -I») 
i7(5-10Î5-8.-|«) 

a  (2578,  -1^ 

ir  (8  23  Si -18,-1^ 
6  (1344,  -1») 
-ff(1841,  -2») 

p  (2797,  -f*) 

i^(415ÎÔ-4,  -V^**) 

n  (1451,  -3*) 

JV(2-9ÏÎ  2,  -J^) 

î  (4-20  2411,  -H*) 
P  (1562,  -2*) 
ir(1561,  -4*) 

ç  (1671, -5*) 


flf  (218-Î5^7,  -V^) 

6(2-15Î7-8,  -V**) 
G  (1-9-iÔl. -8*) 
2)(112Î3-1.-11**) 


EE' 
pp, 

W' 

ay 
ay 
a« 
an 
ar 
af 
ap 


=  26"  34' 


16" 
14" 

19^ 
15^ 
24" 
89" 


88 
61 

12 
34' 
54' 
58' 


54"  19' 
70"  15' 
76"  32' 


Twins:  tw._.pl.  (1)  a,  very  common,  the  axes  é  parallel  (f.  6),  and  c  the  coin  p. 
face.  (2)  u  (10Î4),  also  common,  the  composition-plane  usually  JL  v,  the  axes  then 
being  inclined  25  40'  to  each  other,  sometimes  ||  u  ;  repeated,  ail  three  faces  of  u  as 
tw.  pi.  (f.  5),  also  as  twinning  lamellsB  (in  some  cases  secondary  in  origin)  as 
shown  by  fine  striations.  (3)  r,  not  common,  the  crystals  crossing  nearly  at  right 
angles.  (4)  e  (01Î2)  rare.  Crystals  commonly  prismatic  and  hemimorphic*,  as 
sometimes  shown  by  development  of  the  two  ends  when  distinct;  also  by  the  occur- 
rence of  7/1  as  a  trigonal  prism;  also  by  the  unsymmetrical  development  of  striations 

on  a  due  to  the  form  g  (1671).    The  hemimorphic  character  is  often  obscured  by 
twinning.    Also  massive,  compact. 

Cleavage:  r  distinct;  e  imperfect.  Fracture  conchoidal  to  nneyen.  Brittle. 
H.  =  2*5.  G.  =  5*77-5"86;  5-85  if  pure.  Luster  metallio-adamantine.  Golor 
black  to  grayish  black,  by  transmitted  light  deep-red.  Streak  purplish  red.  Nearly 
opaque,  but  transparent  in  very  thin  splinters.  Optically  négative.  Double  re- 
fraction strong.    Indices,  Fizeau  (Dx.): 

œ  =  3-084  e  =  2-881 

Comp.— Ag.SbS,  or  3Ag,S.Sb,S  =  Sulphur  17-8,  antimony  22-3,  silver  59-9 
=  100.    Some  varieties  contain  small  amounts  of  arsenic,  see  proustite  p.  134. 
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2. 


6. 


6. 


7. 


Figs.  1-4,  7,  from  Miew.    6,  Andreasberg,  8bk. 

AnaL-1.  Senfter.  J.  pr.  Ch..  106,  144,  1869.  2,  Petereen,  Ib..  p.  148.  8,  4.  «.  Rethwlsch, 
Jb.  MSTBeiL.M.,  4,  96,  1886.  6,  Streng,  Jb.  Min.,  916. 1878.  7-14,  G.  T.  Prior,  Min.  Mag.. 
«.  94, 1888.    15,  Traube,  Jb.  Min.,  l,  286. 1890.    Also  5lh  Ed.,  p.  95. 


1.  Wolfach 

3.  Andreasberg 

a 

4.  Proiberg 

5.  Andreasberg 

6.  Dolores 

7.  Andreasberg 

8.  Guanajuato 

9.  Zacatecas 

10.  Andreasberg 

11.  Freiberg 

12.  Chafiarcillo 
18.  Harz 

14.  Andreasberg 

15.  Kaj&nel 


G. 

S 

8b 

Ah 

Ag 

6-90 

18-28 

24-81 

— 

57  01  = 

100-10 

17-70 

22-85 

101 

58  08  = 

99-09 

5-871 

17-65 

22-86 

— 

59  78  = 

99  74 

5*754 

17-95 

1858 

2-62 

60-68  = 

99  78 

5-716 

17-99 

18-68 

8-01 

60-78  = 

100-41 

5*68 

1817 

18-47 

8-80 

60-68  = 

100-97 

5-82 

17-81 

22  45 

— 

59-75  = 

10001 

17-79 

22  09 

012 

59-91  = 

99-91 

5-88 

17-74 

22-89 

0-27 

60-04  = 

100-44 

5-86 

17-74 

«1-69 

0-44 

60-24  = 

100-11 

5-78 

17  65 

2164 

0-52 

60-17  = 

99-96 

5-77 

17-89 

2120 

0-79 

60  07  = 

99-95 

5*81 

17-78 

20-69 

102 

60-21  = 

99-70 

5-805 

17-99 

18-86 

260 

60  85  = 

99-80 

5-76 

[1787] 

20  66 

1-02 

60-45  = 

100 

Hcnckel  found  arsenic  In  ruby  sllver  (Pyritol..  169.  1725).  and  both  light  and  red  sllyer  orea 
were  afterwards  consldered  arsenical,  untll  Klaproth's  analysls.  detecling  antlmony  alone.  In 
1794(BeUr.,  1,  141):  after  thls  both  were  supposed  to  be  antlmonlal,  until  Proust,  In  iblH, 
showedtbat  ihere  were  two  specles,  an  antlmonlal  and  an  arsenical.     The  existence  of  inter 
médiate  compounds  is  shown  by  several  of  the  analyses  above.  ^       .  ,  , ,  ,^ 

Pyr.,  etc-In  ihe  closed  tube  fuses  and  glves  a  reddlsh  subllmate  of  antlmony  oxvsulphide; 
in  the  open  tube  sulphurous  fumes  and  a  whlte  subllmate  of  antlmony  trloxide.  B.K.  on  cnar- 
coal  fuses  wlth  splrtlng  to  a  globule,  coats  the  coal  whlte.  and  the  assay  Is  converted  i°w>  sliw 
sulphîde,  whlch.  treated  in  O.P.,  or  wlth  soda  In  R.P.,  glvea  a  globule  of  sllver.  In  case  areemo 
is  present  U  may  be  detected  by  fuslng  the  pulverlzed  minerai  wlth  soda  on  charcoal  in  i*.r. 

Decomposed  by  nltrlc  acld  wlth  the  séparation  of  sulphur  and  of  antlmony  trloxide. 

Oba^Occurs  prlnclpally  wlth  calclte.  native  arsenic,  and  galena,  a^^A^^^'^î?  î^JS® 
Ha»;  also  at  Prelberg.  Saxony,  wlth  proustlte.  argentlte,  etc.:  PftbTam,  Bohemla,  ^w^  *g«n- 
tlferous  galena;  Schemnitz.  Kremnltz.  etc..  In  Hungary:  Kaj&nel.  Tmnsylvanla:  ^ongs^g, 
Korway,  wlth  native  sllver;  Gaudalcanal  in  Bpain;  in  Comwall.  In  Mexico  It  Is  wojk»a  « 
Chianajuato  and  elsewhere  as  an  ore  of  sllver.  In  Chili  It  Is  found  In  crystals  with  prousuie  ^ 
Chailarclllo  near  Ck>piapo. 
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In  Colorado,  not  uncommon;  thus  with  siJyer  and  tetrahedrite  In  Rub^  District,  Gunnison 
Oo.;  with  sphalerite  in  Sneffle's  distr.,  Ouray  Co.;  Marshall  Creek,  San  Miguel  Co.;  near  Rico 
and  elsewhere,  Dolores  Co.  ;  also  Clear  Creek  Co.  and  near  Central  City.  Gllpin  Co.  In  Nevada» 
at  Wàshoe  in  Daney  Mine;  in  Opbir  mine,  rare;  abundant  about  Austin,  Reese  river,  but  no 
good  crystals;  at  Poorniau  Iode,  Idaho,  in  masses  sometimes  of  several  hundred-weight,  along 
with  cerarrvrite;  also  at  the  Monarch  and  other  mines  in  the  Atlanta  district.  In  New  Mexico» 
at  Gold  Hill  near  Silver  City,  Kingston,  Sierra  Co.,  with  silver,  argentite,  etc.;  Bullard's  Peak 
district,  Grant  Co.    In  Utah  and  Arizona  with  silver  ores  at  varîous  points. 

Named  from  Kvpt  fire,  and  ccfjyvpoÇ,  sUter,  in  allusion  to  the  color. 

Alt.— Occurs  like  proustite,  changed  to  argentite  (AgsS);  to  pyrite.  Also  occurs  pseudo- 
morph  after  silver. 

Réf.— 1  Min.  Mag.,  8,  87,  1888,  and  Zs.  Er.,  16,  129,  1888;  cf.  also  Rethwisch,  Jb.  Min.. 
Beil.-Bd.,  4,  31, 1886:  the  latter  attempted  to  show  a  variation  in  angle  between  pyrargyrite  and 
proustite  correspondin?  to  variation  in  composition,  but  this  is  not  oonfirmed  on  the  spécimens 
examined  by  Miers  ana  Prior,  cf.  also  Min.  Mag.,  7, 106,  1887. 

*  This  is  chiefly  the  list  of  Miers  (1.  c.)>  based  upon  acritical  study  of  the  earlier  observations 
of  other  authors  and  with  many  additions;  a  large  number  of  forms  regarded  as  doubtf ul  are  not 
Included  hère;  cf.  also  Rethwisch,  Jb.  Min.,  2,  1  réf..  1890.  Other  lists,  also  critical,  bave  been 
given  by  Rethwisch  G-  c.)  and  GMt.,  Index,  3,  69,  1888.  With  earlier  authors  the  forms  for 
pyrargyrite  and  proustite  hâve  not  been  separated.  Références  to  the  literature  are  given  in 
mil  by  Rethwisch  and  bjr  Miers  '  Traube,  Kajânel.  Jb.  Mm.,  1,  286. 1890.  On  the  hemi- 
morphic  forms  and  twinning,  see  Schuster.  Zs.  Kr.,  12, 117, 1886,  also  Miers,  1.  c. 

146.  PROnSTITB.  Argentum  rude  rubrum  translucidum  carbunculis  simile  Oerm, 
Durchsichtig  Rodtguldenerz  Jjrrtb.,  862.  Interpr.,  462,  1646.  Argentum  nibri  coloris  pellu- 
cidum,  Schôn  Rubin  Rotbeuldenerz,  Oêsner,  Foss. ,  62,  1666.  Minera  argenti  rubra  pellucida 
Wall.,  811,  1747.  Ruby  Suver  Ore  pt.  HUl.  Argent  rouge  arsenicale  Protist,  J.  de  Phys.,  69, 
404,  1804.  Lichtes  Rothgflltigerz  pt.,  ArsenikaHschesid.,  Arseniksilberblende  Oerm,  Rubin- 
blendept.  Arsenical  Silver  Ore;  Lieht  Red  Silver  Ore.  Proustite  Beud,,  Tr..  2.  446,  1882. 
Argento  rosso  arsenicale  Ital.    Rosicler  claro  Span. 

Rhombohedral;   hemimorphic.      AxistJ  =  0-80393;   0001  A  lOÎl  =  42**  52^' 
Miers\ 


FormB^! 

B  (0001,  0)? 
n  (lOÎO,  /) 
»  (1120,  f-2) 
r  (4150,  i-i) 

u  (10Î4,  i) 


r  (lOil,  B) 

d(01Î2, -i) 
A(08S2,  -D? 
•  (0221,  -  2) 

p(1128.  f2) 


4' 


eu  =  18 

cr  =  42"  52' 

ce  =  W  W 

es  =  61 

tiu'=  22^*85 

rr'  =  *72'  12' 

1. 


y 


98' 
W' 


w  (3lfe,  I  •) 

ni  (8-8Îi-2.  f"^) 

P  (6279,  t*) 

#  (ll-6Î612,i') 
t    (2184,  i«) 

:42''46' 
:  99"  22' 
:  74*  89' 
:  86''  18' 

:49''     8' 


ft  (2l8l,  1») 
Ç  f9-6H-4,  r> 

y  (8251,  1») 

J  (1918-82-6,  1^> 


MM' 
MM- 

aa' 
aa" 
PP' 

ppr 


29* 

49^ 

28 

76* 

16^ 


15' 
47' 
31 
1' 
41' 


ay 
m' 
ar' 
mv 


W  (4377,  \  ') 

d  (1282.  -  i  ») 
if(8687,-f*) 

a  (2678,  -  1*> 

P  (1502,  -  2*> 

=  16^20' 


16" 
18" 
24" 
58" 

28" 


561' 
84^ 
64' 
66' 


=  92"  59* 


2. 


Twins:  tw.  pi.  (1)  n  (1014),  commoii,  some 
tiraes  as  tw.  lamellœ;  (2)  r,  also  common;  (3)  c, 
(4)  e,  both  rare,  cf.  pyrargyrite.  Crystals  often 
acute  rhombohedral  or  scalenohedral.  Also 
massive,  compact. 

Cleavage:  r  distinct  Fracture  conchoidal  to 
uneveii.  Brittle.  H.  =  2-2-5.  G.  =  5-57-5'64; 
5  57  if  pure.  Luster  adamantine.  Color  scarlet- 
vermilion;  streak  same,  also  inclined  to  aurora- 
red.  Transparent  to  translucent.  Optically 
négative.  Double  refraction  strong.  Diçhroism 
weak  II  è  =  cochineal-red,  |  a  blood-red.  Indices» 
Fizeau  (Dx.)  : 

û?r  =  2-9789  Li  f,  =  2  7113 

GDj-Z  -0877  Na  6y  =  2  -7924 

Comp.— Ag.AsS,   or  3Ag,S.A8,S,  =  Sulphur   19-4,   arsenic   15*2,  silver  65-4 
=  100. 


1,  Chaflarcillo,  Streng.     2,  Miers. 
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AnaL— 1,  Peteraen.  J.  pr.  Ch.,  106. 144, 1869.    2.  Rethwiscb.  Jb.  Min..  Beil.-Bd.,  4,  04, 1886. 
ft-7,  G.  T.  Prior,  Min.  Mag.,  8,  98,  1888. 


G. 

8 

As 

8b 

Ag 

1. 

Wittichen 

2016 

15-57 

<r. 

68-88  = 

99-11 

8. 

(/hafiarcillo 

5-555 

19-52 

15  08 

— . 

6510  = 

99  66 

8. 

Mexico 

5-57 

19-52 

14-98 

— 

66-39  = 

99-89 

4. 

Cbaftarcillo 

5*59 

19-24 

14-81 

0-59* 

65-87  = 

10001 

5. 

<« 

6-68 

1981 

14-89 

0-26 

65-88  = 

99-84 

6. 

(< 

5-64 

19-64 

18-85 

1-41 

65-06  = 

99  96 

7. 

flaxony? 

19-54 

[12-29] 

3-74 

64-43  = 

100 

•  Probably  too  higb. 

* 

Pyr.,  etc. — In  the  closed  tube  fuses  easily.  and  gives  a  faintsublimate  of  arsenic  trisulphide; 
in  the  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimate  of  arsenic  triozide. 
B.B.  on  charcoal  fuses  and  emits  odors  of  sulpbur  and  arsenic;  by  prolonged  beating  in  O.F.,  or 
with  soda  in  R.F..  gives  a  globule  of  pure  silver.    Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  séparation  of  sulpbur. 

Oba. — Occurs  at  Freibere,  Johanngeorgenstadt,  Marienberg,  and  Annaberg  in  8azony;  ai 
Joachimsthal  in  Bohemia;  Wolfach  in  mden;  Markirchen  in  Alsace:  Chalanches  in  Daupniné; 
Guadalcanal  in  8pain;  in  Mexico;  Peru;  Chili,  near  Copiapo,  at  Chafiarcillo  in  magnmcent 
crystallizations.  some  crystals  8  inches  long. 

In  Colorado,  Ruby  Distr.,  Qunnison  Co.;  8heridan  mine,  8an  Miffuel  Co.;  Tankee  Girl 
mine,  Ouray  Co.  In  Arizona,  with  silver  ores  at  varions  points.  In  Kevada,  in  the  Daney 
mine,  and  in  Comstock  Iode,  but  rare;  in  veins  about  Austin,  Lander  Co.  ;  in  microscopie 
ciystals  in  Cabarrus  Co.,  N.  C,  at  the  McMakin  mine;  in  Idaho,  at  the  Poorman  Iode,  witk 
pynrgyrite,  native  silver  and  gold,  and  cerarffjrrite. 

Named  af  ter  the  French  chemist,  J.  L.  Proust  (1756-1826). 

Réf.—*  Cf.  références  under  pyrargyrite;  earlier  authors  hâve  not  attempted  to  séparât» 
the  forma  characteristic  of  proustite  from  those  of  pyrargyrite. 


146.  PTROSTIIiPNITB.  Feuerblende  Breith,,  Char.,  285,  888,  1882.  Fireblende  Dana, 
Min.,  543. 1850.  Pyrostilpnite,  Dana,  Min.,  98, 1868.  Pyrlchrolite  Adam,  Tabl.  Min..  60, 1869. 
Pyrochrotit  BreUhauj^,  Frenzel,  Min.  Lex.  Sachsen,  262, 1874. 

Monoclinic.    ^  Axes  à\i:t  =  0-35465  :  1  :  0-17819;    /5  =  90°  =  100  A  001 
Lu  fid  âckc' 

100  A  110  =  19°  31t',  001  A  101  =  26°  40^',  001  A  011  =  10°  6J'. 

Foniu:  «  (001.  0)  «  (140,  t4)  «(121, -2-è)  /7(l21. 3-è>^ 

a  (100,  M)  «mO/^  d  rtOl   -1-n  p  (141, -44)  P(i41, 44). 

»  (010,  a)  ^  jïï;  Sj         %  JÎJJ;  ^.^J  «>        .  (i»i.  -  o-è)         «(iw,  ».è). 

mm'"  =    89'    8'  dD  =  68*'  21'  aoo    =    75*    7'  pp'  =     64"  69' 

M'       =  109"  18'  ait  =  64"  40V  ooo    =  *29"  461'  oo'  =  ♦110"  11' 

ÔS'     •=    70"  21'  ap  =  67"  45^  irit'   =    35"  20^ 

Twins:  tw.  pi.  a.    In  slender  prismatic  crystals,  tabular  J  b;  faces  b  striated 

[  edges  b/cû,  b/œ\     Usually  gronped  in  small  tuf  ts  resembling  stilbite. 

Cleavage:    b  perfect.      Somewhat  fusible.      Fracture   conchoidal.     H.  =  2. 

G.  =  4-2-4-25.      Luster  adamantine,  on   b  pearly.     Color  hyacinth-red.     Trans- 

lucent     Extinction  (ô)  inclined  8°-ll°  to  <i,  or  exibinction-angle  16°-22°  in  twins. 

Comp. — Same    as    pyrargyrite,    Ag.SbS,  or    3Ag,S.Sb,S,   =    Sulphur    17-8, 

antimony  223,  silver  59-9  =  100. 

AnaL— Hampe.  Zs.  Er..  6,  572.  1882. 

8  1811        Sb  22-80       Ag  59-44   =  99-85 

Plattner's  early  trials  gave  62*8  p.  c.  silver. 
Tjr. — Like  pyrargyrite. 

Oba. — A  rare  minerai  at  Andreasberg  in  the  Harz,  with  native  arsenic,  galena,  etc.  ;  also  at 
the  Kurprinz  and  other  mines  near  Freiberg;  at  Reicbstfldt,  near  Altenberg;  at  Pfibram  and 

Krobablv  at  Schemnitz.     Cf.  also  rittingerite.    Named  from  xvp,  ftre,  and  artXjcyéfÇ,  dàning,, 
\  allusion  to  the  color. 

ReL— >  Andreasberg,  Zs.  Er..  6,  570,  1882. 
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147.  RZTTZiraBBITB.    Rittlngerit  Zippe,  Ber.  Ak.  Wien,  9,  2,  845,  1852. 

Monoclinic.  Axes  à\ïiè  =  0'52801  :  1.:  0-52934;  fi  =  *89°  26'  =  100  A  001 
Schranf '. 

100  A  110  =  27*'  50',  001  A  ÎOl  =  45°  21^',  001  A  011  =  27**  53^'. 

Pomui»  !        d  (0-16-8.  V4)      e  (334,  -  })      q  (1616-3,  -  V)       17  (884.  })        p  (882,  |) 
<  (001,  0)       f  (115,  - 1)  p  (111.  -  1)       0  (Î15.  i)  jr  (îll,  1)         g  (Î6-ie-8.  V) 

m(110.i)       <>(112,-i)  r  (882,-1)       w  (112.  i) 

mm'"  =  ♦55*  40'  cr  =    59'  10'  cp     =  59*  55'  ^rir'  =  4r  11' 

dd'      =  Ur    0'  <m=    89*^  80'  00'     =  26*'  81'  ap   =  48"  11' 

«>        =29'  25'  coo  =    29"  40'  pp'    =  40"  49  an  =  48"  44' 

<5)       =48"  18'  en  =  ♦48*  52'  «»'  =  26"  48'  pu  =  88"    5' 

In  very  small  crystals,  tabular  ||  c,  sometimes  twins  with  tw.  pi.  a  and  c. 

Cleavage  :  c  imperf ect.  Fracture  conchoidal.  Brittle.  H.  =2-2*5.  G. =5-63. 
Luster  submetallio^damantine.  Color  blackish  brown  to  iron-black  by  reflected 
light.  Translucent  and  duU  honey-yellow  to  hyacinth-red  by  transmitted  light. 
Streak  orange-yellow. 

Gomp. — ^A  compound  of  arsenic,  sélénium,  and  silver,  with  57*7  p.  c.  Ag, 
Schrauf,  1.  c. 

Obs. — From  Joachimsthftl,  Bohemla,  with  proustite,  argentite,  galena.  Also  from 
Schemnitz,  Hungary.  on  quartz  with  pvrargyrite,  pyrite,  and  probably  pyrostilpnite.  Named 
after  Rittinger,  an  Austrian  mining  officiai. 

A  minerai  from  Chafiarcillo.  Chili,  deacribed  by  Streng  (Jb.  Min.  917,  1878,  547.  1879)  as 
pyrostilpnite,  bas  the  angles  of  rittingerite  (Schrauf,  ibid.,  144,  1879)  and  may  belong  hère;  for 
this  Streng  (Jb.  Min.,  1,  57,  1886)  suggests  the  composition  AgiAs(S,Se)a  analoffous  to  pyro- 
«tilpnite.  Groth  places  rittingerite  near  stephanite,  basing  his  conclusion  upon  the  silver  per- 
•centage  given  above,  and  a  certain  resemblance  in  form  noted  by  Schrauf. 

Réf.— 1  Ber.  Ak.  Wlen,  66  (1),  227, 1872. 


E.   Basic  Division. 
Tetrahedrite  Group.    4RS.  (Sb,AB),S,.    Isometric,  tetrahedral. 

148.  Tetrahedrite  4Gu,S.Sb,S, 

4Cu,S.(Sb,As),8. 

149.  Tennantite  4Cu,S.A8,S, 

Also  4Cu,S.(Sb,Bi)A    4  (Cu„Ag,)S.Sb,S,    4(Cu„Hg,)S.Sb,S,    4(Cu.,Pb)S.SbA 


à  :  h  :  é 

150.  Jordanite  4PbS.A8,S,      Orthorhombic      0-5375  :  1  :  2-0305 

151.  Meneghinite  4PbS.8b,S,  "  0-5289  :  1  :  0-3632 


152.     Geocronite  5PbS.Sb,S,  "  0-5805  :  1  : 9-5028 

158.    Stephanite  5Ag,S.Sb,S,  «  0-6291  :  1 : 0-6851 


154.  Kilbrickenite  6PbS.Sb,S, 

155.  Beegerite  6PbS.Bi,S. 

Bichmondite 


TETRAHEDBITB  QROUP—TETRAHEDRITE—TENNANTITB.  137 

àil  :  è 
166-    Polybatite  9Ag,S.Sb,S,  0-5793  :  1 : 0-9131 


157.    Pdyarjfyrite  12Ag,S.Sû,S, 


148-149.  TBTRAHBDRrnFl— TBNNANTITB. 

Tetrahediite.  Argentum  arsenioo  cupro  et  feno  minerBlisatum,  Falerts,  Grauerts,  Minera 
argent!  grisea,  WaU.,  818,  1747.  Falerz,  Argentum  cupro  et  antimonio  sulph.  minera^isatum, 
Onmêt.,  157,  1768;  Pyrites  cupri  firiseus,  Fahlkupfererz,  Orcnsi.,  176, 1768.  Argentum  cinereum 
crystallis  pyramidaUs  trigonip  «.  ncm,  Lithoph.,  1,  82.  1772.  Cuprum  cinereum  cryst.  trigonis, 
etc.,  «.  Èirn,  ib.,  106.  Fahlerz,  Eupferfahlerz.  Schwarzerz  pt.,  Antimonfahlerz,  Germ. 
Qraugilti^rz  Qerm.  pt.  Mine  de  cuivre  grise  as  Lùle,  Crist.,  3,  816  (with  figs.  cryst.),  1788. 
CuÎTre  gris  J^.  Cobre  gris,  Pavonado  8pan.  Gray  Copper  Ore.  Panabase  Beud.,  Tr.,  2.  488. 
1883.  Tetraedrit  BakL,  Handb.,  668,  1846.  Clinoedrit  pt.,  Fahlit,  Breiih.,  B.  H.  Ztg., 
26,  181. 

ArgewUf.:  Argentum  rude  album  pt.  Agric.,  Foss.,  862.  1640.  Weisgylden,  Minera  argenti 
alba  pt.,  WcUl.,  812,  1747;  Cronstedt,  166, 1768.    Weissgûltigerz  pt..  Bilberfahlerz,  Graugiltfgerz 

SL,  Schwarzgiltigerz  pt,  Qém.    Aphthonite  Bmvberg  Berz.  «TB.,  27,. 286,  1848.    Freiberglt 
«nng..  Min.,  117,  1858.     Polytelit  KbL,  Taf.,  10,  1868  [not  of  Qloek,,  Syn.,  81,   1847]. 
Leukargyrit  Weùèach,  Synops.  Min.,  62, 1876. 

Mnrcurial:  Schwarzerz  pt.  Wem.  Quecksilberfahlerz  Oerm.  Graugiltigerz  pt.  Hausm. 
Spaniolith  Kbl„  Min.  Namen,  96,  1868.  Schwatzit  Eènng.,  Min.,  1.  c,  1868.  Hermesit  Breiih., 
B.  H.  Ztg.,  26. 182. 

Malinowskite  Eaimatidi,  Domeyko  Min.  Chili,  6  App.  1876;  Min.  Pérou,  122,  1878. 
Kepaulite  Piddingtan,  J.  Asiat.  Soc.,  23.  170,  1854.  Studerite  Fellenberg,  Mitth.  Ges.  Bern,  178, 
1864.  Ooppite  Beehi,  A,  ITAchiardi,  Min.  Tosc.,  2,  841.  1878.  Frigidité  A.  D'Aehiardi,  Att. 
Soc.  Tosc.,  172, 1881.  Nickelfahlerz  Ar»runi/Za.  Er.,  7,  629,  1884.  Eobaltfahlerz  Sandberger, 
Jb.  Min.,  684.  1866. 

Teimantite.    Gray  Sulphuret  of  Copper  in  dodecahedral  crystals  Sotoerby,  Brit.  Min..  1817. 


Tennantite  Wm.  d  B.  PMlUpê,  û.  J.  Se,  7.  96.  100.  1819.    Arsenikalfahlerz  Oerm,    Eupfer- 

"         1.  1828,  PoM..  9.  ^  ~      ^ 

187,  1866.    Ervthroconite  Adam,  Tabl.  Min.,  69,  1869.    Zinkfablerz  Qerm.    Julianite  Wâêky, 


blende  BreUh.,  Char.,  181.  261.  1828,  Pogg..  9,  618,  1827.    Sandbergerit  BreUh.,  B.  H.  Ztg.,  25, 


Zs.  G.  Ges..  23.  486, 1871.    Fredricit  Bj,  ^Sôgren,  G.  FOr.  Fôrh..  6.  82,  1880. 

Annivite  Brauns,  Mitth.  Ges.  Bern,  57.  1864.  Rionite  Brauna,  BeUraen,  Jb.  Min..  690,  1870. 
Eobaltwismuthfahlerz  Sandberger,  Erzgftnge,  892,  1886. 

Isometric;  tetrahedral.    Observed  forma' : 

<i  (100,  U)    f  (810,  1^8)  .^jj  4  4)/^  (822, M)?»         m.  (4Î1,  -  44)    x  (481,  44)^ 

d  (110,  f)       e  (210.  *.2)»    ^  ''       '         .ggg  _  ..  n,  (2Î1.  -  2-2)    v.  (621.  -  6.t) 

:  Si'  '^  1.   ^  <«^'  «        -   ^''''  ^-^)     ^'  ^«î^'  -*  ■«>       iXl7-9.9. V-W  y,  (681   -  6.2^^ 
«,  (111,  -1)    J (774^  jy       ^   (955^  J.JJ    ^  (5jj^  _  5.5)y      ,  (gg^  g.^  f.  (l^-7-5.  -  Y-Y) 

P  (221,  2) 

Twins*  :  (1)  tw.  pi.  o,  cou tact-twins  with  the  comp.-face  either  |  or  J.  to  the  tw. 
pi.,  and  penetration-twins,  both  comtnon,  twinuing  often  repeated;  also  rarelytwins 
(2)  with  axes  parallel  and  symmetrical  with  référence  to  a  cnbic  plane.  Habit 
tetrahedral;  crystals  sometimesin  parallel  position*,  as  on  chalcopyrite,  sphalerite. 
Also  massive;  granular,  coarse  or  fine;  compact. 

Cleavage  none.  Fracture  subconchoiaal  to  uneven.  Rather  brittle.  H.  = 
3-4-5.  G.  =  4'4-5*l.  Luster  metallic,  often  splendent.  Color  between  flint- 
gray  and  iron-black.  Streak  like  color,  sometimes  inclining  to  brown  and  cherry- 
red.     Opaque;  sometimes  subtranslucent  (cherry-red)  in  very  thin  splinters. 

Comp^  Yar.— For  tetrahedrite,  essentially  Cu,Sb,S,  or  4Cu,S.Sb,S,=Sulphur 
23-1,  antimony  248,  copper  52-1  =  100. 

For  TENNANTITE,  esscntially  Cu.As,S,  or  4Cu,S.  As,S,  =  Sulphur  25-5,  arsenic 
17-0,  copper  57-5  =  100. 

Antimony  and  arsenic  are  usually  both  présent  and  thus  thèse  two  species  graduate  into 
«ach  other  and  no  sharp  line  can  be  arawn  between  them.  There  are  also  varieties  containing 
bismuth,  chiefly  at  the  arsenical  end  of  the  séries. 

Purlher  the  copper  is  replaced  by  iron,  zinc,  silver,  mercury.  lead,  and  rarely  cobalt  and 
nickel,  and  in  traces  tin  (Sandb.)  and  perhaps  platlnum. 
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L  Tetrahedrita.    Antimonial  Séries. 

Var.— 1.  Ordinary;  lichtes  Fahlerz  Oerm.  Contains  little  or  no  silver.  Color  steel-gray  to^ 
dark  gray  and  iron-black.     G.  =  4 •75-4*9. 

2.  Argenttferaus;  Freibagiie,  Weissgiltigerz  Oerm,  Color  uflually  steel-gray,  llghter  than 
the  ordiuary  varieties;  sometimes  irou-black;  streak  often  reddiah.     G.  =  4'85-5'0. 

8.  Mercuritil;  SchwcUgûe.  Color  dark  çray  to  iron-black.  Luster  often  duU.  G.  =  5'10 
chielly.  Breithaupt  attempted  to  distinguish  varieties  hère  under  the  names  spaniolite  and 
hermetite, 

4.  Plumbiferous.  Hère  belongs  malinowûcUe,  also  a  yariety  from  Arizona  (anal.  84),  per- 
haps  aiso  polytelite,  p.  141. 

Other varieties,  more  or less closely cooformingto the tetrahedrite formula, oecur,  containine 
iron,  nickel,  and  cobalt  in  considérable  amount.  Platinum  occurs  in  an  ore  from  Guadalcanal, 
Spain,  according  to  Vauquelin. 


1. 


3. 


0. 


Figs.  1.  2,  Simple  forma.    8,  after  Sbk.    4,  6,  Dillenburg,  Cramer.    6,  Clausthal,  Sbk. 

IL  Tennantite.    Arsenical  Séries. 

Var. — 1.  The  original  tennantite  from  Cornwall  contains  only  copper  and  iron  (to  9 '76  p.  c.» 
Phillips).    In  crystals,  habit  dodecahedral,  also  cleavage  d  in  traces.    G.  =  4^87-4*49.    Color^ 
blackish  lead-gray  to  iron-black. 

2.  KupferbUnde  Oerm.,  Sandbergerite.     Contains  zinc  in  considérable  amount. 

Fredridte  from  Sweden  has.  besides  copper,  also  iron,  lead,  silver,  and  tiu. 

Rionite  and  anniviie  carry  bismuth  in  considérable  amount  as  well  as  antimony.    The 
vjùmuihkobaltfahlen  of  Saudberger  with  bismuth  has  also  cobalt. 

T      Â^NTIMOIVI  AT    AlCRTRfl 

Anal.— 1,  Reuter,  Rg.,  Min.  Ch.,  105, 1875.  2.  Ellen  H.  Swallow.  Proc.  Bost.  Soc,  17,  466, 
1875.  8.  Kuhlemann,  Zs.  Nat.  Halle.  8.  5()0,  1856.  4.  Mut.schler,  Jb.  Min.,  275,  1877.  5, 
Hidegh,  Min.  Mitth.,  2,  850.  1879.  6,  Gcnth.  Am.  Phil.  Soc,  23,  38.  1885.  7,  Hidegh,  1.  c. 
8,  Raimondi,  Min.  Pérou,  114,  1878.  ».  Rg.,  Min.  Ch.,  107,  1875.  10,  Untrlij.  Mîtth.  Ver. 
Steiermark,  p.  60,  1872,  Jb.  Min.,  874, 1872.  11,  Becke,  Min.  Milth.,  273,  1877.  12, 18,  Bibr», 
J.  pr.  Ch.,  96,  204.  1865.  14,  Hidegh,  1  c.  15,  Genth.  Am.  J.  Se,  45.  820.  1868.  16,  Com- 
stock,  ib..  17,  401,  1879.  17,  18.  Nilson.  Zs.  Kr.,  1.  417,  1877.  19  Hidegh,  1.  c.  20.  21,  Rg. 
Pogg..  77,  251,  1849.  22,  Forbes.  Phil.  Mag.,  34,  850,  1867.  23,  Burton.  Am.  J.  Se..  46.  820, 
1868.  24.  H.  liose,  Pogg..  16,  579,  1829  (also  other  an als.).  25,  Mann.  Babanck,  Min.  Mitth., 
6.  82.  1884.  26,  H.  Rose,  1.  c.  27,  28.  Cari  v.  Hauer.  Jb.  G.  Reichs.,  98.  18ô2  (and  other 
analyses).  29,  Kersten,  Pogg.,  59,181, 1848.  80,  Weîdenbusch,  Pogg.,  76,  86, 1849.  81.  Rath. 
ib.,  96,  822.  1855  32,  (Ellacher,  Jb.  Min.,  596,  1865.  88.  Raimondi.  Domeyko.  Min.  Chili. 
6th  App..  1876,  and  Min.  Pérou,  122,  1878:  29'8  p.  c.  irangue  hâve  been  deducted,  other  nualysea. 
on  stiil  more  impure  material  are  given.  84,  F.  W.  Clarke  and  Mary  E.  Owens.  Am.  Ch.  J..  2,. 
173,  1880  85.  Bechi.  1.  c.  86,  Funaro,  quoted  by  D'Achîardi.  I.  c.  87,  Fellenberg.  1.  c 
88,  89,  Hilger,  Jb.  Min.,  586,  592.  1865. 
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B       8b      As      Cu     Fe    Zn      Ag 

1.  Ordinary. 

1.  liskeard  G.  =  509         28*95  28*97     —     44  08  217  8*64    1-81  =  99*12 

2.  Newburrport  27*60  25*87     tr.     85*85  2*66  5*15    2  80  =  99*48 
8.  Andreasberg           G.  =  4*90      {  25*22  27*88    067  87  18  8*94  500    1*58  =  100*97 

4.  Kahl  G.  =  4*75         25  9    24*9      2*6    3«*3     3*6    4*5      0*5    Co  0*5.  Bi  tr,  = 

5.  Kapnik  G.  =  4  91  25  8124*21    2*88  37*88  0  94  7*25    1*82  =  99*74        [98*8 

6.  Lake  City,  Col.      G.  =  4*885    |  25  97  25  51    8*22  87*68  0*64  7*15    0*60  Bi  0*87,  Mn  010 

[=  101*24 

7.  Herrengrund  G.  =  4*77         25*75  22*82    4*75  39  81  4*75  1  44    0*05  =  99*87 

8.  Cajabamba  28*51  17*21    7  67  42*00  8  28  0*49    0*55  =  9971 

9.  Mûsen  G.  =  4*798        25*46  1915    4-93  89-88  8*43  8*50    0*60  Ni, Co  1*64=96*59 

10.  Brixiegg  25*59  20*44    6*96  89-37  3*26  4*43     —     =  100*05 

11.  "  G.  =4*721     .26-55  15*80    8-50  40*84  1*44  6*26    0*28  =  99*62 

12.  Algodon,  21-14  1164  2005  38*72  638    —     0*45  Pb,Hg /r  =98*88 

13.  •'  19-66  1800  19*30  86  35  429    —     058  Hg  tr.  =  98*18 

14.  Nagyég  G.  =  4*61  26*52  11*85  1207  39*75  1*77  5  55    0*29  Mn  1*23  =  98*53 

2.  Argentifer&us. 

15.  Preacott,  Arizona  26*97  24*67     tr,    88*16  1*05  6*28    8*21  =  100*29 

16.  Huallanca,  Peru     G.  =  4*70      |  26*74    9  06  1849  39*09  5*46  2  14    3*86  =  99  84 

17.  Gftrd8}O,apAt^4>na0G.  =  4*58         24*16  27  48     —     86*58  0*79  4*73    615  =  99  84 

18.  •*  •'  22*78  26 18     —     86  96  2  84  4*72    607  =  9950 

19.  Kapnik  G.  =  4*885        24*25  25*68    1*08  32*59  0*90  5*77    676  Mn  083  =  9781 

20.  Meiseberg.  «mm».     G.  =  458  2469  2574     —     82*46  419  800    7.55  =  97  68 

21.  ••  cryst,    G.  =4*852       2480  26  56     —     80*47  8  52  3*39  10*48  Pb  0*78  =  100 

22.  Isleof  Man  G.  =4*97         2748  24  85     —     22*62  4*80  465  13*57 Pbl*43,in8ol.0-84 

[=  99*74 
28.  Star  City,  Nevada  G.  =  50       f  24*44  27*60    —     27*41  4*27  2*31  14*54  =  100*57 

24.  Wolfach  23*52  26*68     —     2528  3*72  3  10  1771  =  99*91 

25.  Pfibram.  Weiugaiigert  24*9    28  0      —     10*8    2*4    20    261    Pb  10  8  =  100 
I                  26.  Freiberg             "  21*17  24*68     —     1481  598  0*99  81*29  =  9887 

B       Sli     As     Cu     Fe    Zn     Ag    Hg 
8.  Martufial, 

27.  Poratsch  G.  =  4*788       24*89  80*18   tr,    8280  5*85    —   0 07    5*57  =  99*86 

28.  "  G.  =5107       24*37  25-48    tr.    80*58  1*46    —   0*09  16-69  =  98*67 

29.  V.  di  Castello  G.  =  5*092    124*17  27*47    —    85*80  189  6*05  0*88    270  =  98  41 

80.  Bchwatz  G.  =  5*107  22*96  21*85    —    84*67  2  24  1*34  —  15  57  ^ng.  0  80  =  98  88, 

81.  Kotterbach  G  =5  856  |  22*58  19*84  2*94  85*84  087  069  —  17*27  Pb  0.21,  Bi  0  81 

82.  Moechellanda-  [=  100 
berg  G.  =5095  21*90  28*45  0*81  82*19  1*41  010  —  17*82 Co  028.  BI  157, 

[gang.  1-89=99-87 

B       8b  As      Cu  Fe    Zn      Ag     Pb 
4.  Flumbifêrouê, 

88w  Peru,  MàUnawêkite  24*27  24*74  0*56  14*88  9*12  1*98  11*92  18*08  =  100 

34.  Arizona  G.  =  4*85         2167  24*72  —    33*58  0*56    —     1-80  16*23  =  98*51 

Other  Varieties. 
85.  CoppOe  G.  =  4*718    1 27*01  29*61     —     80*10  1308    —      —     =  9980 

S6,  Frigidité  G.  =4*8  29*60  25  59     —     19*32  12*67    tr,      0  04  Ni  7*55,   SiO,    2*20 

[=  96*97 
97.  Studerite  G.  =  4*657       24*97  1558  11*49  3817    2*76  511    096  Pb  0-88,  Bi  0*58=100 

88.  Schwarzwald    G.  =  49  26*40  14-72    6-96  83*88    6*40    —     1*37  Co   4*21,  Ni  tr..   Hi 

[4*55  =  98-4(i 

89.  Eaulsdorf        G.  =  4*8  28*84  1505  10*19  82*04    4*85  8*84    0-22  Co    2-95.    Pb    0-43. 

[Bi  1*88  =  99  74 

II.  Absbnical  Sebubb. 

AnaL— 1,  I^.  Min.  Ch.,  88, 1860.  2,  Wackernagel,  ibid.  8,  Plattner,  Pog.,  67.  422,  1846. 
i  Merbach,  B.  H.  Ztg..  26,  187,  1866.  5,  6.  Orosi,  quoted  by  A.  D'Achiardi,  N.  Cim.,  II,  3, 
May,  1870.  7,  Websky,  1.  c.  8,  Hidegh,  Min.  Mitth.,  2,  355, 1879.  9,  Petersen,  Jb.  Min,  1.  262. 
1881.  10,  Harrington,  Trans.  R.  Soc.  Canada,  1,  80,  1888.  11,  Orosi,  quoted  by  Raimondl, 
Min.  Pérou,  116,  1878.  12,  Hj.  SjOgren.  G.  FOr.  FOrh.,  6.  82,  1880.  13,  Brauns.  quoted  by 
Peteraen,  I.  c.     14,  Brauns,  1.  c.    15,  Petersen,  Jb.  Min.,  464,  1870. 
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8     .  As      8b      Bi      Cu     Fe    Zn 
TennanUtâ. 

1.  Cornwall,  eryst,  2661  1908    —       —    61*62  1-96    —    -  9921 

2.  ••  "  G.  =4-69      26-88  20-53    —       —    48-68  8  09    —  =9918 

3.  Freiberg,  Kuj^ârbiendê  2811  18-88   tr.       —    4107  222  8  89  Pb  0-84.  Ag  <n 

4.  Moro«K*a,  Sandbergeritâ,  G.  =4-87  2612  14-75  719     —    41  08  288  719  Pb  277  =  100*48 

5.  Jucud  mines,  oryH.  2605  1678  612     —    48-20  400  200  Pb  tr.  =  9815 

6.  "  "      moêê.  29-52  15-60  454     -    88'45  622  8-40  Pb  215  =  99  88 

7.  JuUaniie  G.  =  512      26-50  1678  142     —    52-80  079    —  Ag  0-54  =  98-83 

8.  Szaska  G.  =  4  92      2598  1911  010     —    58  60  0*89    —  Ag  008  =  9926 

9.  Wilhelminemine  G.  =  487      2745  20  63    tr.      0-98  46  66  808  088  Ni.Co 0-80=99-98 

10.  Capeltoa,  Québec  G.  =  4*622    2799  15'84  452     —    4209  877  4-56  Ag  0  21,  Pb  0  26 

r=:98*78 

11.  Caiamarca  26-05  16-78  6  12     —    4830  400  200  tr.  =  98-25 

12.  E^Iun,  FredrieUe  G.  =  465      27-18  1711    tr.       -^    4228  602  Sn  141,  Pb  8'84,  Aç 

[2-87  =  100-16. 

Bismuthiferotu. 

13.  Cremeuz,  JiianUe  2910  1144  219  1807  8752  6*51    —  Ag  0  04,  Co  120 

[=  101  07 

14.  Val  d'Anniviere,  Anniffite  2875  1096  880    494  85-57  8  85  2  01    Insol.    9-40     = 

[100-28 

15.  Neubulach  G.  =  4  908    2485  13-53  428    6-83  41  48  874  8-82  Ag  tr.,  Pb  1-52 

[Co.Ni  <r.=99-50 

Fyr.,  etc. — Differ  in  the  différent  Tarieties.  In  the  closed  tube  ail  the  antimonial  kinds  fuse 
and  give  a  dark  red  sublimate  uf  nntiniony  oxysulphide;  whcu  coutainlug  mercury.  a  faiut  dark 
Çmy  sublimate  appears  at  a  low  red  beat;  and  if  iiiuch  arsenic,  a  sublimate  of  arsenic  trisulphido 
lirst  forius.  In  the  open  tube  fuses,  gives  sulphurous  fumes  and  a  wbite  sublimate  of  antimony; 
if  arsenic  is  présent,  a  crystalline  volatile  sublimate  condenses  witb  the  antimony;  if  the  ore 
oon tains  mercury  it  condenses  in  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fuses, 
gives  a  coatiug  of  theoxidesof  antimony  and  sometimes  arsenic,  zinc,  and  lead;  the  ai-senic 
may  be  detected  by  the  odor  when  the  coating  is  treatcd  in  R.F.  ;  the  oxide  of  zinc  nssuroes  a 
green  color  when  heated  witb  cobalt  solution.  The  ruasted  minerai  gives  with  ihe  lluxcs  reac- 
tions for  iron  and  copper;  with  soda  yields  a  globule  of  metallic  copi^er.  To  détermine  the 
Çresence  of  a  trace  of  arsenic  by  the  odor,  it  is  best  to  fuse  the  minerai  on  charcoal  with  soda, 
'he  présence  of  mercury  is  best  ascertained  by  fusinç  the  pulverized  ore  in  a  closed  tube  with 
about  three  times  its  weight  of  dry  soda,  the  métal  suoliming  and  condensing  in  minute  globules. 
The  silver  is  determined  by  cupellation. 

Decomposed  by  nitric  acid,  with  séparation  of  sulphur  and  antimony  trioxide. 
-  Obs. — Tetrahedrite  is  often  associated  with  chalcopyrite,  pyrite,  sphaleritc,  galena,  and  various 
other  silver,  lead.  and  copper  ores;  also  siderite.  It  occurs  at  man^  Cornisli  mines;  thus  at  the 
Herodsfoot  mine,  Liskeard,  in  tetrahedral  crystals  often  coated  with  iridescent  chalcopyrite; 
at  the  Levant  mine  near  St.  Just:  the  Condurrow  mine;  near  St.  Austell.  Prominent  localities 
are  Andreasberg  and  Clausthal  in  the  Harz;  Freiberg  in  Saxony;  Dillenburg  and  Horhausen  in 
Nassau;  at  MQsen;  various  mines  in  the  Black  Forest;  Kahl  in  the  Spessart;  Pfibram  in 
Bohemia;  Kogel  near  Brixlegg  in  Tyrol;  Kapnik,  Kremnitz,  and  Herrengrund  in  Hung^ry; 
Baigorre  near  St.  Etienne  in  the  Pyrénées.  In  Mexico,  at  Duranfi^o,  Guanajuato;  Chili;  Bolivia, 
etc.  The  argentiferoua  variety  occurs  especially  at  Freiberg;  Pfibram;  the  Foxdale  mine,  Isle 
of  Man;  Huallanca  in  Pcru  and  elsewhere  in  South  America  and  Mexico.  The  mereurial 
variety  at  SchmOlnitz,  Hungary;  Poratsch,  Zavatka,  and  Eotterbach  near  Içlo;  Schwatz  in 
Tyrol;  and  thevalleys  of  Angina  and  Castelloin  Tuscany.  Ooppite  hnd  frigidité  are  from  the 
mines  in  the  Val  del  Frigido,  in  the  Apuan  Alps.  Studerite  is  from  Ausserberg,  Ober-Wallis, 
Switzerland;  named  after  Prof.  Bernhard  Studer. 

In  the  U.  S. ,  tetrahedrite  occurs  at  the  Eello^e  mines.  10  m.  N.  of  Little  Rock,  Arkansas. 
with  galena.  In  Colorado,  near  Central  City,  Giipin  Co.,  in  fine  crystals.  often  in  parallel  posi- 
tion coating  chalcopyrite;  also  in  Clear  Creek  and  Summit  Cos.;  the  Ulay  mine,  Lake  Co.; 
f urther  in  Hinsdale,  San  Juan,  Ouray.  and  Miguel  Cos.  ;  with  pyrarçyrite  in  Ruby  District, 
Gunnison  Co.  In  Nevada,  abundant  at  the  Sheoa  and  De  Soto  mines,  Humboldt  Co.,  massive 
and  rich  in  silver  (the  De  Soto containing  16*4  p.  c.  of  silver,  Allen);  near  Austin  in  Lander  Co.; 
Isabella  mine,  Reese  river.  In  Utah.  in  Arizona  at  the  Heintzelman  mine,  containing  1\  p.  c. 
of  silver;  at  the  Santa  Rita  mine;  at  various  points  in  British  Columbla. 

Tennantite  bas  been  found  at  the  Cornish  mines,  particularly  at  Wheal  Jewel  in  Gwennap, 
and  Wheel  Unity  in  Gwinear,  usually  in  splendent  crystals  investing  other  copper  ores;  also  at 
the  East  Relistian  mine;  at  Freiberg  (Kupferblende);  at  the  Wilhelmine  mine  in  the  Spessart. 
Also  at  Skutterud  in  Norway.  At  Capelton,  Pr.  Québec,  Canada.  Named  after  the  chemist, 
Smithson  Tennant  (1761-1815).     See  further  p.  1049. 

Julianite  is  from  the  Friedrich- Julian  mine,  at  Rudelstadt,  Silesia.  Annivite  from  the  Val 
d'Anniviers.  Switzerland.     Fredricite  from  Falun.  Sweden. 
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Alt  — Chalcopyritep  malachite,  azurite,  amalgam,  boumonite,  erythrite,  cinnabar,  coyellite» 
oociir  as  pseudomorphs  after  tetrahedrite. 

ArtiL — Obtained  by  Durocher  in  tetrahedral  crystals  and  of  yarying  composition.  C.  R.» 
32.  «23,  1851. 

Occare  as  a  récent  formation  at  Plombières  and  at  Bourbonne-les-Bains  (Daubrée). 

Réf.—*  Sadebeck,  monograph  with  authorities,  description  of  methodsof  twinning,  etc.,  Zbw 
O.  Ges.,  24.  427,  1872.  *  Slg.,  Horhausen.  Zs.  Kr..  1,  885,  1877.  *  Groth,  Min.-Samml.,  66. 
1878.  *  Cathrein,  Brixlegg,  Zs.  Kr.,  9,  858.  1884,  Min.  Mitth.,  10.  66.  1888.  •  Rath,  Bolivia» 
Ber.  nied.  Ges..  June  7. 1886.    *  Sbk,  1.  c,  also  Becke,  Min.  Mitth.,  6,  881.  1882. 

Nbpaulitr  h,  PiddinçUm,  J.  Asiat.  Soc.,  23,  170.  1854.  Described  as  a  carbonate  of  bis- 
muth, copper,  etc.;  shown  by  Mallet  (Rec.  G.  Surv.  India,  18,  285, 1885,  Min.  India,  80,  1887)  to 
be  simply  tetrahedrite.    From  near  Khatmanda,  Népal. 

FmLDiTB.  An  ore  from  mine  Altar,  80  leagues  from  Coquimbo,  afforded  F.  Field  (J.  Ch. 
Soc.,  4,  883.  1851),  S  80*85,  As  8'91,  8b  20  28.  Cu  86*72.  Zn  726,  Fe  1*28.  Ag  0075,  Au  0008. 
It  is  soft,  of  greasy  appearance.  greenish-giay,  slightly  reddish.  with  powder  bright  red. 
Dom^ko  oonsTders  it  impure  with  sphalerite,  pyrite,  and  galena.  Ettifng  observes  (ib.,  6» 
140, 1854)  that  the  constitution  is  analogous  rather  to  enargite  than  tetrahedrite.  Kenngott  bas 
named  it  FÎMite. 

PoLTTELiTB  Olock,,  Syu.,  81,  1847.  WeissgQltigerz  C^erm,  pt.  Consists  mainly  of  lead, 
sUver,  antimony.  and  suiphur.  Glocker  cites  the  foflowing  analysis  by  Rammelsberg  (Pogg., 
68,  515,  1846)  of  an  ore  from  the  Hoffnung  Gottes  mine  near  Freiberg,  a  line-granular  ore, 
haTing  G.  =  5'488-5*465,  apparentlv  homo^eneous  but  somewbat  mixed  with  sphalerite  and 
pyrite.  Klaproth  also  analyzed  a  related  wewègûltigen  from  the  Himmelsf Qrst  mine  near  Frei- 
beig  (Beitr.,  1.  166, 1795;  cf.  5th  Ed.,  p.  104).    Analysis.  Rg.  : 

8  22*58       8b  [22*89]       Cu  0*82       Fe  8*88       Zn  6*79       Pb  88*86       Ag  5*78  =  100 

Rammelsberg  makes  the  minerai,  from  his  analysis,  a  silver-lead  tetrahedrite,  with  the 
formula  4(Pb.Ag.Fe,Zn)S.Sb,S3,  in  which  the  ratio  Fe  :  Zn  :  Pb  + Ag  =  2  :  8  :  6,  and 
Pb  :  Ag  "=  7  : 1.    Cf.  malinowskite,  p.  137. 

Clayitb  W,  j.  TayloT,  Proc.  Ac.  Philad.,  p.  806,  Nov.  1859.  In  tetrahedrons  with  dodeca- 
hedral  planes.  Crystals  smull.  Also  massive,  incrustinff.  H.  =  2*5.  Luster  metallic.  Color 
and  streak  blackish  lead-gray.    Opaque.    Analysis— W.  J.  Taylor: 

8  8-22       As  9*78       8b  6*54       Pb  68*51        Cu  7*67       Ag  trace  =  100*72 

From  Peru.  Probably  a  resuit  of  altération.  Requires  further  investigation.  Named 
after  Messrs.  Joseph  A.  Clay  and  J.  Randolph  Clay. 


160.  JOBDANrm.    Bath,  Ber.  nied.  Ges.,  21,  34,  1864:  Pogg.,  122,  887,  1864. 
Orthorhombic.     Axes  à:i:è  =  0-53747  :  1  :  2-0305  Bath\ 
100  A  110  =  28^  15J',  001  A  101  =  75°  10^',  001  A  011  =  63°  46|'. 


w  (102.  i-î)  g  (018,  H)           «  (119,  J)  ^  (118,  J)  ^  ,^3^  .g. 

e  (001.  0)             X  (208.  |-î)»  h  (025,  |4)           fi  (118,  i)  k  (112,  i)  ^  \^^^  !jf 

n  U  ây       a  (029.  H)  J  Z^  tî!        l  !m'  îî  m  S  îî*  ^  ^^^  ^^> 

•  (m  H)»          ^  ^"^^'  *  *^  g  (021.  2.Ï)           Tf  (227.  f)  ^  ^^^^'  *  ^^ 

TOI»'"  =    ÔO''  81'  c(5  =  85*  m'  K'      =    80"  12' 

nn'     =   68'*87'  cÇ   =  47**  0'  ^^'     =    92^24' 

w     "^îoIoiSLL'  cic=*65*'0'  AA'     =118"  9' 

VfW          =  1*4      lOf  2      _  MAO   KOI' 

Mr'      =  150"  21'  ^^  Z  ftïo  ?X?  CC"     =    40°  81' 

^^   -  SL  ÎX,  00'"   =    45*  89' 


ee'       =  58*50'  ev  =   86*40' 


KK'"  =  •50*49' 


^   SÔ  lï  eB  =    50*  4'  AA"'    =    54*  55' 

=    90   58  cC  =    60*  50'  DD'    =    58*  11' 


L      "^  Î2î«  S'  «^  =   «7*  17'  1^^     =    62*  56' 

^       "  io?o  2î.  eh  =    74*  241'  -Di)'"  =  108*  15' 

W       =  127   84  ^jp  _   Q20  gjf  j^i.  _.  ^^^o  gg, 

Twins:  tw.  pi.  m,  common;  often  repeated^  producing  psendo-hexagonal 
fomiBy  like  those  of  aragonite.  Crystals  six-sided  with  c  predominating,  Bometimes 
tabnlar;  the  pyramidal  planes  narrow  and  often  striated. 
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Gleayage:  J  distinct.     Fracture  conchoidal.    Brittle.     H.  =3.    G.  =  6*393. 

Luster  metallic.     Color  lead-ffray.     Streak  black.     Opaque. 

Comp — Pb.As^S,  or  4PbS.A8,S,  =  Sulphur  18-7,  arsenic  12-6,  lead  68-8  =  100. 

AnaL—l,  SipOez,  Min.  Mittb.,  29,  1878.    2,  Ludwig,  ib.,  p.  216,  material  containlDg  a 
little  galena. 


1.  BioDenthal     G.  =  6*898 

2.  Nagyâg 


8  As  8b  Pb 

(  1816        12-71        011        69  97  =  100-96 
1706         9-90       1-87       7080  =    99-68 


Pyr.— Cf.  sartorite. 

Obs. — From  Iinfeld  in  the  Binnenthal  in  cavities  in  a  crystallîne  dolomite  with  the  related 
minerais  dufrenoysite,  sartorite,  binnite,  also  spbalerite,  etc.  With  sph^erite  and  galena  at 
Nagvâg  in  IVansylvania. 

Named  after  Dr.  Jordan  of  Ssarbrûck. 

Réf.— »  Pogg.,  122,  887,  1864.  and  îb.  Erg.-Bd.,  6,  363,  1878.  •  Tsch..  Nagyâg,  Min. 
Mitth.,  215.  1878.     *  Lewis.  Binnenthal,  Zs.  Er..  2, 191, 1878.     See  p.  1089. 


161.  llSENBaHINrr&.    BeM,  Am.  J.  8c.,  14,  60,  1852. 

Orthorbombic.     Axes  a  :  5  :  (J  =  0-52891  :  1  :  0-36317  Miers'. 

100  A  110  =  27°  52'  29",  001  A  101  =  34°  28'  30",  001  A  011  =  19°  57'  34". 


Fonna*: 

o  (100,  a) 

h  (010,  i-ï) 
t   (001.  0) 

«   (820,  i^) 
m  (110,  J) 
8  (840,  »-|) 

i  (^o,H) 

mm!"  = 
8S  = 
U  = 
TT  = 
VU'  = 


f  (850.  i-i) 
T  (120,  i-i) 
g  (130,1-8) 
i  (270,  H) 
(7(140,  i'I) 
h  (1-100,  î-ïb) 
k  (1120,i-r2) 

y  (808.  H) 


88*^51' 
55"  46' 
109'' 87' 
103°  9' 
86°  47' 
50°  86' 


dd'      =    87°  54' 


00' 

w' 
av 
nn' 

QQf 

mr 
8i 


ô    (60  18,  A-*) 
d    (102,  H) 

o  (208,  f-î) 

S  (405,  fi) 

V  (101,  1-î) 

Vf  (501,  5-i) 

n   (011.  Vï) 
Tr(048,  t-ï) 

=    49°  12' 
=    68°  57' 
:  «65°  81f 
=    39°  55^^ 
=    71°  59' 

=    52°    9i' 

=    57' 47' 


Q  (021,  2-1) 

q  (0-24-11,  H-Q 

r  (111.  1) 

it  (24-24-18,  H) 

«  (844.  1-i) 

X  (18-2418,  IH) 

t  (122,  1-5) 

^  (12-2418,  ff  i^) 


Tt     = 


m 


u    = 


68°  27' 
45°  1' 
68°  7' 
51°  18' 


in 


rr     = 

rr 

as 


65°  41' 
=  88°  20' 
=  ♦64°  lOJ' 


«' 

«'" 

PP' 

0r 


p  (121,  2-5)? 

p  (12-24-11.  ff  â) 

u  (144,  1  4) 

X  (6-2418,  Î44) 

ft  (142,  2-i) 

o-  (6-24-11,  ff4) 

M  (184,  2-0) 


=  85°  46' 
=  87°  55' 
=  58°  7' 
=  61°  50' 
=  81°  8' 
=  68°  59' 


n^ 

a' 

^ 

f 

a" 

\ 

ftf  1 

> 

H 

"^ 

^ 

a 

J 

â'^v 

K 

.J 

mî'*^. 

V  ^ 

^ 

JS' 


47T 


'Is 


Bottine,  after  Miers. 


1870.    7,  B.  J.  Harrington,  Trans.  R.  Soc.  Canada,  1,  79,  1883. 


Crjstals  slender  prismatic,  vertioully  striated.  Alao 
massive,  fibrous  to  compact. 

Cleavage:  a  perfect,  but  interrupted;  c  difficnlt. 
Fracture  conchoidal.  Brittle.  H.  =  2-5.  G.  =  6-34- 
6-43;  G-399  Miers,  6-432  Loczka.  Luster  metallic, 
bright.  Color  blackish  lead-gray.  Streak  black,  shill- 
ing.    Opaque. 

Comp.- Pb^Sb^S,  or  4PbS.Sb,S,  =  Sulphur  174, 
antimony  18-6,  lead  64-0  =  100.  Copper  is  usually 
présent  in  small  amount. 

Anal.— 1,  E.  Bechî.  1.  c.  2,  Rath,  Pogg.,  132,  876.  1867. 
8,  Martini*  Funaro,  Att.  Soc.  Tosc.,  2,  116, 1876.  4,  Loczka. 
FOldt.  EOzl.,  13.  356,  1888.     5,  6,  Frenzel,  Pogg.,  141.  448, 


8 

Sb 

Pb 

Cu 

1. 

Bottine 

17-52 

19  28 

59-21 

8-54 

2. 

«( 

G. 

=  6-842 

16-97 

18-87 

61-47 

0-89 

8. 

•< 

16-98 

19  50 

60-87 

^_ 

4. 

«< 

G. 

=  6-482 

17-49 

16-80 

61  05 

2-83 

5. 

Sazony 

G. 

=  6-867 

17  04 

1960 

61-88 

1-38 

6. 

<( 

18-22 

1911 

6009 

1-56 

7. 

Canada 

G. 

=  6  88 

16-81 

19-37 

61-45 

1-86 

Fe 

0  85   =99  90 
0-23  insoî.  0  82  =  9825 
2  68  =  99-48 

0-80  As  0-28,  Ag  O'il  =  98-81 
undei.  =  9986 
0-25  =  99-28 
0-07  As  <r..  Ag  008  =  9914 
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r. — Like  ziukeuiie. 

Obs. — Occurs  at  Buttiuo,  uenr  Serravezza,  in  Tuacany,  with  galena,  boulangerite.  jamesouite, 
etc.,  and  alsocrysials  of  ajbite;  also  in  the  neighboriug  valley  of  Castello.  From  the  Ocbsen- 
kopf  near  Schwarzenberg,  Saxony,  disseminatcd  througb  emery;  at  Goldkronach.  Also  with 
quartz  and  dolomite  as  a  vein  in  gneiss  at  Marble  Lake,  Barrie  townsbip,  Ontario,  Canada. 

First  obaerved  by  Prof.  Menegbiui,  of  Pisa  (1811-1889),  after  wbom  it  was  named. 

Réf.— >  Bottino.  Min.  Mag.,  6.  825, 1884;  Krenner  (Fôldt.  EOzl.,  13.  297, 350, 1888)  obtained 
nearly  the  same  résulta.  Rath  made  the  species  monoclinic,  Pogg.,  132,  872,  1867.  Cf.  also 
Schmidt,  Zs.  Kr..  8.  618,  1884;  Hintze.  ib.,  9,  294, 1884.    The  position  of  Miers  is  hère  retained. 


162.  OZSOORONITE.     Geokronit  Svanberg,  Ak.   H.  Stockholm,  184,  1889.     Schulzit 
Hauêm,,  Uandb.,  166,  1847. 

Orthorhombic.     Axes  à:h:é  =  0'5805  :  1  :  0-5028  Kerndt'. 

100  A  110  =  *30°  8',  001  A  101  =  40°  54',  001  A  011  =  26°  41J'. 

Formas  a  (100,  t-i);  m  (110,  /);  iS;(211,  2-2). 

Angles;  mm'"  =  60**  16',  kk  =  IW  16',  ifc*"  =  *122%  A*"'  =  28'  18' 

Grystals  rare.    Usually  massive;  granular  and  earthy. 

Gleavage:  rn  distinct;  X;  less  so.  Fracture  uneven.  H.  =  2*5. 
O.  =  6'3-6'45.  Luster  metallic.  Color  and  streak  light  lead-gray 
to  grayish  blue.     Opaque. 

Comp.— Pb,Sb,S.  or  ôPbS.Sb.S,  =  Sulphur  16-7,  antimony  15-7, 

lead  67*6  =  100.      Part  of  the  antimony  may  be  replaced  by 

arsenic,  and  the  lead  by  copper. 

AnaL— 1.  Svanberg,  1.  c.  2,  Sauvage,  Ann.  Mines,  17,  525,  1840. 
8,  Kerndt,  Pogg..  65,  802,  1845.  4,  îfauckhoff,  G.  FOr.  FOrh.  1,  88. 
1»72. 


Eemdt. 


1.  Sala,  Sweden       G. 

2.  hLeMo.SehtUxOê  G. 
8.  Tuscany  G. 
4.  BjOrkskogsnfls    G. 


5-88 
6-48 

6-45-6-47 
6-26 


b  Sb       As  Pb  Cu      Fe 

16-26  0*58  4-70  65*45  151  0*42  Zn  011  =  9008 

16-90  1600      —  64-89  160      —   =99  89 

17-82  9-69  4-72  6655  116  1-73  =  10116 

17-73  17-88      —  57-95  5-98  0 11  =  9906 


Pyr. — Same  as  for  zinkenite. 

Obs.— From  the  silver  mines  of  Sala  in  Sweden;  also  in  a  fine  crystalline  dolomite  at  BjOrk- 
skogsn^s,  Orebro;  from  Galicia,  Merido  in  Spain,  in  nodules  in  galena;  Val  di  Castello  near 
Pîetro  Santo,  in  Tuscany.     Also  at  Owen's  Valley,  luyo  Co.,  Cal. 

The  name  geocronite  is  derived  from  yi),  earlh,  and  Kpôroî,  Satum,  the  alchemistic  name 
for  lead. 

A  minerai  found  at  Tinder*s  gold  mine,  Louisa  Co.,  Va.,  may  be  this  species.  It  contains» 
accordiug  to  Grenth  (Am.  J.  Se,  19,  9, 1855),  6  16,  Pb  60,  Ag  0-25,  with  antimony  and  arsenic. 
6.  =  6  893 

An  antimonial  ore  from  between  La  Paz  and  Yungas,  in  Bolivia,  is  referred  hère  bj 
D.  Forbes  (Phil.  Mag.,  29. 9.  1865). 

Réf.— >  From  Val  di  Castello,  Pogg..  66,  802,  1845. 


153.  STXSPHANITE.  Argentum  rude  nigrum?.  Oenn,  Schwarzerz,  pt.,  Agrie.,  Interpr., 
462.  1456.  Svartgylden,  Schvartsertz.  pt.  Minera  argenti  nigra  spongiosa  (fr.  Freiberg)  WalL, 
313,  1747.  Argentum  mineralisatum  nigrum  fragile  (fr.  Bchemnitz,  etc.),  ROschgewachs  (oi 
HuDg.  miners)  Bom.,  Lithoph.,  1,  81,  1772.  Sprôdglaserz  Wem,,  1789.  Sprôdglanzerz. 
firittle  Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt.  H.,  Tr.,  1801. 
Argent  sulfuré  fragile  Fr.  SchwarzgUltigerz  Leonh,,  Handb.,  638,  1826.  Psaturose  Bevd., 
Tr..  2.  482,  1882.  Stephanit  ^aûl.,  Handb.,  570.  1845.  Antimonsilberghmz  ^«iM.,  1830. 
Schwarzsilberglanz  Olocker,  1831.  Prismatischer  Melanglanz  Mohs,  1824.  Tigererz  Oerm, 
Rosicler  negro,  Plata  agria  Span. 

Orthorhombic;    hemimorphic.      Axes  â  :  i  :  é   =   0-629129  :  1  :  0-685135 
Vrba'. 

100  A  110  =  32°  10'  31",  001  A  101  =  47°  26'  24",  001  A  011=*34°  24'  59", 
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Forms': 

a  (100,  M) 
(  (010,»-<) 
e    (001,  0) 

X  (810,1-8) 
L  (210,  t-â) 
m  (110,  /) 
Il  (350.  4) 
U  (130,  i-2) 
jr  (180,  t-8) 
/  (160,  ».6) 
i    (1110,  i-fl) 

/î,  (102,  i-î) 
/?.  (208,  f-i) 
P  (101.  1-i) 
^  (201,  2-i) 
G^  (801,  8-î) 

û   (018.  fl) 


«  (012,  i-ï) 
<  (023,  H) 
a  (045,  l-l) 
*  (011,14) 
t<  (048,  H) 
i  (082,  H) 
d  (021,  2  i) 
e  (041.44) 
E  (061,  6-i) 
di  (071,  7-ï) 
<î,  (015  2,  JJLï) 
«,  (081.  84) 
«4  (0  141,  14-i) 

çi  (115,  i) 
g  (114.  i) 
if  (113.  i) 
h  (112,  i) 
i  (228,1) 
P  (111.  1) 


p.  (654.  f  ) 

Pi  (448. 1) 

P  (382,1) 

r  (221,  2) 

ri  (778,  î) 

r.  (881,  8) 

B  (916,  f  8) 

r  (512,  H) 

A  (818.  1-8) 

4  (312.  t-8) 

Ç  (311.8.8) 
2  (211,  2-2) 

0  (585,  l-l) 

1^  (582,  f-D 

«  (461,6-1) 
Al  (856,  H) 

2  (854,  H) 

a:  (852.  H) 


y    (351,5-4) 
^  (691,  9-1) 
f     (718-8  Y-^) 
H  (122,  1-é) 
u    (248,  t-è) 
i?  (121,  2.^) 
P    (241.4-5) 
r   (371.  7-î) 
a-  (258,  H) 
w,  (515-27,  fS) 
«,  (135.  1-8) 
oû  (184,  }.8) 
09,  (8-911,  T«r-8) 
<»4  (267.  f  8) 
«.  (8-910,  A-8) 
flo.  (18-89-40,  K-S) 
/    (188.  U) 
V    (182,  1-8) 


to   (181.  8-8) 
t»    (8116,V-Ç) 

Tr(811-3.  v-V) 
T  (142,  2-4) 

//    (281,84) 

U   (3-18-6.  V-V) 
nt  (166,  f  .5) 

K  (156,  1-6) 
n  (158,  f6) 
^  (152,  f  6) 
^^  (151,6-6) 
V  (8161,  15-6) 
1^1  (172,  î-î) 
vs  (193.  8-i) 
V,  (192,  fÔ) 
6  (2-22-7.  V-iï) 


Also  uncertaln  (212.  1-2).  (727, 1-î).  v*  (4;21"ia  H-Ç)  or  (316-10,  f-V)- 


28M1' 
64"  21' 
76"  57' 
55"  60' 

67"  8' 
94"  58' 

=  180"  41' 

U!       =   49"   6' 


mm"  = 

uir  = 

/Î./Ji'  = 


kk'  =  68"  50' 
dd  =  107"  46' 
«'  =  189"  64' 

eq  =    17"  50' 
eM  =    28"  18' 
ch  =    82"  45 
cP  =  ♦62"    8'  40" 
cÇ    =    78"19|' 


"21' 
"16' 


c^  =66 

eR  =60 

ow  =  66"  44' 

cr  =  74"  27' 

ifjf'  =  88 

AA' 

PP  =88"  62 

aS  =29"    6' 


=  88"  581' 
=  54"  30}' 

QQo  ko' 


MM'" 

hh" 
pp., 


tu 


«'" 

hy 
b9 


=  24*  14' 
=  33"  80' 
=  49"  44' 
=  81"  64^' 
=  22"  41^ 

=  86"  44' 
=  28"  21' 
=  47"  66' 


1. 


2. 


3. 


,^^%i 


m 


m 


c 

^^y^  y. 

/^ 

1  p 

X""^^ 

t^Hrr 

m 

lï^t^^ 

^ 

6. 

^ 

^ 

"^""■"-"-^JL 

jT^ 

M      \*>v 

/^ 

*   \ 

^ 

.  \ 

S 

m 

^ 

^^ 

6. 


Figs.  1,  2,  Simple  forma.    8,  Prlbram.    4,  Andreasberg.    5,  6.  Pfibram.     8-6,  Vrba. 

Twins:  tw.  pi.  (1)  wi,  often  repeated,  hence  pseudo-hexagonal;  (2)  n  (130); 
(3)  a  or  ô,  and  comp.-face  c,  observed  in  hemimorphic  crystals.  Crystals  usually 
«hort  prismatic  ||  t\  also  elongated  |  à,  and  tabiilar  \  c,  Hemimor]ihism'  sbown  by 
want  of  symmetry  in  striations  on  w  ||  edge  r/i/F.  Also  massive,  compact  and 
disseminated. 


KILBBICKENITE—BEEGERITE,  14» 

Cleavage:  b,  d  imperfect.  Fracture  subconchoidal  to  uneven.  Brittle. 
H.  =  2-2*5.  G.  =  6  "2-6  "S.  Luster  metallic.  Color  and  etreak  iron-blaok* 
Opaque. 

Comp.— Ag.SbS,  or  5Ag,S.Sb,S,  =  Sulphur  16-3,  antimony  15-2,  silver  68-5 
=  100. 

AnaL— 1,  Frenzel,  Jb.  Min..  788.    1873.    2.  Kolâr,  Zs.  Kr..  6,  486,  1881.    Also  6th  Ed.^ 
p.  106. 

S  Sb  Ag 

1.  Freiberg    G.  =  628  1649        15-76       6864  =  100*89 

2.  Pnbram     G.  =  6271  15*61        16*48        67'81  Cu,  Fe  ir,  =  99*90 


^  r.— In  the  closed  tube  decrepitates,  fuses,  and  after  long  heating  gives  a  falnt  sublimate 
ofnntimonyoxysulphide.  In  the  oi Min  tube  fuses,  giving  ofF  antimonial  and  sulphurous  fumes. 
B.B.  on  charcoal  fuses  -with  projection  of  small  particles.  coats  the  coal  wiih  antimony  trioxide., 
wbich  after  long  blowiug  is  colored  red  from  oxidized  silver.  and  a  globule  of  metallic  silver  i» 
obtaioed. 

Soluble  in  dilute  beated  nltric  acid,  sulpbur  and  antimony  trioxide  being  deposited. 

Obs.— In  veins.  with  other  silver  ores,  at  Freiberg.  Schneeber^.  and  Johanngeorgenstadt  in 
SaxoDy  (see  Freuzel.  Min.  Lex.  Sachs.);  at  Pfibram  and  Ratieborzitz  in  Bohemia;  at  Schemnits 
and  Kremoitz  in  Uuugary;  at  Audreasberg  in  the  Harz;  Kongsberg.  Norwa^;  Wheal  Newton,. 
Comwall;  Zacatecasaud  Guanajuato  in  Mexico;  in  Péru;  Chafiarculo.  Chili. 

In  Nevada,  a  rather  abundant  silver  ore  in  the  Comstock  Iode;  at  Ophir  and  Mexican  mines: 
in  fine  cryslals;  in  the  Reese  river  and  Humboldt  and  other  régions.  In  Idaho.  at  the  silver 
mines  at  Tankee  Fork,  Queen's  River  district  and  elsewhere. 

Named  after  the  Archduke  Stephan.  Mining  Director  of  Austria. 

Alt. — Crvstals  occur  altered  io  silver. 

Re£ — *  PHbram.  Ber.  BOhm.  Ges..  p.  119.  1886;  closely  similar  résulta  were  obtained  by 
Haidinger.  Min.  Mohs.  2.  588.  1824;  SchrOder.  Audreasberg.  Pogg..  95.  258,  1855;  Morton, 
Kongsberç.  Zs.  Er..  9.  289.  1884. 

'  See  VrlMi's  monomph  for  authorities,  literature.  manv  new  forma,  f uU  list  of  calculated 
angles,  etc.:  also.  eanier.  SchrOder.  1.  c. ;  Schimper.  Min.-Samml.  Strassburg.  69,  1878; 
Yrba.  Zs.  Er..  6.  418,  1881;  Lewis.  Wheal  Newton,  Zs.  Er..  7.  574.  1888;  Morton.  .  c; 
Rath,  Mexico.  Zs.  Er..  10. 178,  1885.    *  Miers.  Min.  Mag.,  9,  1,  1890. 


164.  KHiBRIGKBNrm.  Aj^ohn,  L'Institut,  9,  111.  1841  (read  before  R.  Irlsh  Acad., 
Jane  20, 1840). 

Massive.    G.  =  6*407.    Laster  metallic.    Color  lead-gray. 

Comp.— Perhaps  Pb,Sb,8,    or  6PbS.Sb,S,  =  Sulphur  16-3,  antimony  18'6, 

lead  70-1  =  100. 

AnaL— Apjohn.  1.  c. 

S        8b       As      Pb       Cu     Fe 
G.  =  6-407       16-86    14-39     —     68*87     —     0-88  =  100 

Obi.— From  Eilbricken,  Co.  Clare.  Irehmd. 

166.  BBSOBRITB.    Koenig,  Am.  Ch.  J..  2,  879,  1881. 

Indistinctly  crystallized  (isometric  ?).     Also  massive. 

Cleavage  apparently  cubic.  G.  =  7-273  Koenig.  Color  light  to  dark  gray.. 
Lnster  brilliant  metallic.     Opaque. 

Comp — Pb.Bi,S,  or  GPbS.Bi.S,  =  Sulphur  14-8,  bismuth  21-4,  lead  63-8  =  100. 

Silver  is  sometimes  présent. 

Anal.— 1.  Eoenig.  1.  c.  2*6  p.  c.  quartz  deducted.  2.  Id.,  Am.  Phil.  Soc.,  Philad.,  22,  212^ 
1885.    8,  Genth,  on  003  gr.,  ib.,  23.  87,  1886. 

S  Bi       Pb       Ag       Cu 

1.  ParkCo.  ♦   1497     20*59    6428      —      1-70  =  101-49 

2.  OnrayCo.    G.  =  6  565  1689     19*85    4587      998    112  Fe  2-89,  huoL  012^  lo68  4-28 
a  Park Co.                               [1468]    19-81    5016    15-40     —  =  100  [=  lOa 

Pyr.— B.B.  fuses  on  charcoal  to  a  globule,  givins  lead  and  bismuth  ooatings;  sulphurous 
fumes  in  the  open  tube.  Di&solved  by  hydrochlonc  acid  slowly  in  the  oold,  quickly  on 
heatin/ç. 
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Obfl.— Froin  the  Bal  tic  Lode.  near  Orant  P.  O.,  Park  Oo.,  Ck)loTado:  aiso  the  Treasury 
Tault  mine,  Park  Co.  (anal.  8);  Pouglikeepsie  Gulch.  Ouray  Co.  Named  after  Mr.  Uermann 
Beeger,  of  Denver. 

RiCHMONDiTB  TT.  8key,  Trans.  N.  Z.  Inst.,  9,  556,  1877.    Massive,  crystalline.    Brittle 
H.  =  4'5.    G.  =  4'817.    Luster  metallic.    Color  black,  inclinin^  to  reddish  in  parts. 
Oomp. — Approximately  6RS.Sbs8s,  but  needs  further  exammation. 
Analysis.— Skey,  after  deducting  15'4  gangue,  SiOa,  etc.,  also  some  antimony  ozysulphide: 

fibaS,  Bi,S.  PbS  Cu,8  AgS  FeS  ZnS  MnS 

22*20  tr,  8612  19*81  2*89  18*59  5*87  0*52  =  100 

From  Richmond  Hill,  New  Zealand. 


mm'"  =  ♦60'*  10' 

<T  =  42'  m' 

f¥  =    71*  16' 

vfw'      =    IV  85' 

ep  =  'er  14' 

pp'  -    98'  40^ 

nn'      =    84-48' 

es  =    74^89' 

m'  =118"   r 

166.  POZiTBASITB.  SprOdglaserz  pt.  Wern,  Polybasit  H,  Boëe,  Pogg..  16,  578,  1829. 
Eugenglanz  Breith,,  Char.,  266,  1882. 

Orthorhombic.     Axes  à:h  :é  =  0-5793  :  1  :  0-91305  Mierp*.     " 
100  A  110  =  30°  5',  001  A  101  =  57°  36|,  001  A  011  =  42°  2^\ 

Ponmi:  e  (001.  0);  m  (110,  /);  w  (019,  H).  «  (OU.  !-«),  t  (021.  2-1);  r  (112,  i),  p  (111,  1), 
r  (221,  2). 

rr'"  =  89°  27' 
pp"'  =  52°    8'     , 
«'"  =57' 49' 

In  short  six-sided  tabular  prisms,  with  beveled  edges;  c  faces  with  triangular 
gtriations;  in  part  repeated  twins  with  tw.  pi.  m, 

CleavÉ^e:  c  imperfect.  Fracture  uneven.  H.  =  2-3.  G.  =  6-0-6*2.  Luster 
metallic.  Color  iron-black,  in  thin  splintérs  cherry-red.  Streak  black.  Nearly 
opaque.    Ax.  pi.  J  a.     Bx  JL  c.  Ax.  angle  variable,  2E  =  62°  44',  78°,  88°  15',  Dx\ 

Comp — Ag^SbS  or  9Ag,S.Sb,S,  =  Sulphur  15-0,  antimony  9-4,  silver75*6 
—  100.  Part  of  tne  silver  is  replaced  by  copper,  e.g.,  Ag:  Cu  =  8  :  1;  also 
arsenic  replaces  antimony. 

Anal.— 1.  H.  Rose,  1.  c.    2,  8,  Id.,  ibid..  28,  166,  1888.    4,  C.  A.  Joy,  Rg.,  Min.  Ch.,  102, 1860. 
6,  Tonner  [Lotos,  85,  1859],  Jb.  Min.,  716,  1860.    6,  Qentli,  Am.  Phil.  Soc.,  23,  89,  1886. 

Sb       As       Ag      Cu       Fe       Zn 

509  8*74  64*29  9*98  006  —  =  10015 

0*25  6*28  72*48  804  0-88  0*59=    99*70 

8*89  117  69*99  4:i  0  29  —   =  100*80 

5*46  8-41  7201  8*86  0  84  —   =  10045 

11*58  —  68*55  886  014  —  =    99*13 

6.  Colorado   G.  =  6*01        [16*70]    1018  0*78  62*70  9*57  0*07  —   =  100 

Pyr.,  etc.— In  the  open  tube  fuses,  gives  sulphurous  and  antimonial  fumes,  the  latter.form- 
in^  a  white  sublimate.  sometimes  mixed  with  crystalline  arsenic  trioxide.  D.B.  fuses  with 
spirting  to  a  globule,  gives  off  sulphur  (sometimes  arsenic),  r.nd  coat:î  'he  coal  with  antimony 
trioxide;  with  long-continued  blowing  some  varieties  give  a  faint  yellowish  white  coating  of 
zinc  oxide,  and  a  metallic  globule,  which  with  sait  of  phosphorus  reacts  for  copper,  and  cupelled 
with  Ifad  gives  pure  silver.    Decomposed  by  nitric  acid. 

Obs.— Occurs  in  the  mines  of  Guanajuato  and  Guadalupe  y  Calvo  in  Mexico;  also  at 
Guarisamez  in  Dunmgo,  with  chalcopyrite  and  calcite;  at  Très  Puntos,  désert  of  Atacama, 
Chili;  at  Freiberg  nnd  Pnbram.  In  Nevada,  at  the  Reeso  mines  and  nt  the  Comstock  Lode;  in 
Idaho,  at  the  silver  mines  of  the  Owhyhee  district.  In  Colorado,  at  the  Terrible  Lode,  Clear 
Creek  Co.,  with  argentiferous  galena  and  pyrite.     In  Arizona,  at  the  Silver  King  mine. 

Named  from  noXvî,  many,  and  fidai^,  hase,  in  allusion  to  the  many  metallic  bases  présent. 

Alt.— Stephanite  and  pyrite  occur  as  pseudomorphs  after  polybasite. 

Ref^i  Min.  Mag.,  8,  204,  1889.    «  N.  R.,  85,  1867. 


S 

1    Durango  Mexico 

1704 

2.  8chemnitz 

16*88 

8.  Freiberg 
4.  Cornwail 

16*85 

15*87 

5.  Pfibram    G.  =  608 

15-55 

167.  POLTAROTRITB.  Sandberger,  Jb.  Min.,  810, 1869.   Petersen,  Pogg.,  137,  886, 1869. 

Isometric.  In  cabo-octahedrons^  usually  distorted  and  indistinct;  d  (110,  i), 
X  {hll,  fihm)  also  observed. 

Cleavage  :  cubic.  Fracture  uneven.  Malléable  and  pectile.  H.=2'5.  G.=6*974 
Luster  metallic.     Color  iron-black  to  blackish  gray.     Streak  black.     Opaque. 
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Comp— Ag,,Sb,S.,  or  12Ag,S.Sb,8,  =  Sulphur  14-5,  antimony  7'4,  sîlver  78-2 
s=  100. 

Anal. — Petenen,  1.  c. 

S  Sb  Ag  Pb  Fe  Zn 

G.  =  6-974  14-78       608       76-70»  tr.  0*86       0*80  =  09-12 

*  Mean  of  76-68  and  76-77;  another  sample  gave  78*85  p.  c. 

Pyr. — B.B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimonial  fumes,  and 
yielding  a  brittle  globule  of  silver.  Soluble  with  dSfflculty  &  nitric  acid  with  séparation  of 
sulphur,  readily  by  fumlng  acid. 

Obs. — OccuTs  at  Wolf  ach  in  Baden  with  argentite,  etc. 


162. 


n.  SnlphanenateBi  SolphantimonateBi  etc. 

Enargrite  Group. 

168.  Bnargite  3Cu,S.A8,S,    Orthorhombic    ai:5:(5  =  0-8711 :1 :0-8248 

Clarite,  Lozonite 

169.  Famatinite  3Ga,S.Sb,S, 


160.  Xanthooonite  3Ag,S.A8,S.    Shombohedral    rr^  =  108"*  25' ((  =  2*3163 

161.  Epiboulangerite       3PbS.Sb,S. 


4Cu,8.3FeS.A8,S^? 


Orthorhombic 


B^nolite 


163.    Argyrodite 


àioiè 
8Ag,8.G€S,    Monoclinîc       0-6780  : 1 :  0-6144  fi -Vf 


168, 169.  BNARQXTB— FABSATINITB. 

168.  BNAROITB.    Enargit  BreUh, ,  Pogg.,  80,  888,  1850.   Ouayacanite  FUd,  Am.  J.  Sc. 
27,  52,  1869.    Qarbyite  W,  Bemmonê,  Min.  Mag.,  6,  pp.  zxvi,  49,  124,  1884. 

Orthorhombic.    Axes:  df  :  5  :  (J  =  0-8711  :  1  :  0-8248  Dauber*. 

ICO  A  110  =  41**  3i',  001  A  101  =  43**  26^',  001  A  011  =  ♦39**  ZV. 


FamiB*! 

a  (100.  i-l) 
h  (010,  t-S) 
<  (001,  0) 


T  (810,  iif 

X  (820.  H)Vastw.pL 

m  (110, 1) 

A  (120,  i'iy* 


l  (180,  f-if 

X  (108,  f  î)» 
n  (102,  \'%) 
k  (101,  1-î) 


/«(201.3-Q 

ê  (011,  ID 
d  (051,  My 


ttt 


rr 

mm 
hh' 


82*' 28' 
60"  ir 


ti» 


•82* 
50' 

4r 


r 

48' 
58' 


nn' 


85°    2' 
50'*  40* 
86°52J' 
124''  20' 


M' 

eO': 

eq 
ep 

00 


79*   2' 
152*'  44' 

14*    6* 
82*  7y 


PP'    = 

00'      = 


..fn 


PP    = 


^n^ 


Où       = 


47Mr 
72M8' 
40*58' 

61°  5a 


=    5r28 
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Twins:  tw.  pi.  z  (320)^  with  a  a  =  60°  17',  sometimes  star-shaped  trillingsre- 

sembling'chrysoberyl.  Crystals  usually  small;  prismatio 
planes  vertically  striated  ;  also  c  \  edge  c/a.  Also  mas- 
sive, fi^nnlar,  or  columnar. 

Gleavage:  m  perfect;  a,  l  distinct;  c  indistinct. 
Fracture  uneven.  Brittle.  H.  =  3.  G.  =  4-43-4-45. 
Lnster  metallic.  Color  grayish  black  to  iron-black. 
Streak  grayish  black.    Opaque. 

Comp.— Cu,AsS,  or  3Cu,8.As,S.  =  Sulphur  32'6, 
arsenic  19*1,  copper  48-3  =  100.  Some  antimony  is 
often  présent,  thus  graduating  toward  famatinite. 

,  Quoted  by  D'Achiardi,  Nuov.  Cimente,  3.  May,  1870.  2,  B.  B.  Lurton.  Am.  J.  Se, 
46,  84,  1868.  8,  E.  W.  Root,  ib.,  46,  201.  4,  E.  8.  D.,  Ib..  6,  127, 1878.  5,  Siewert  &  DOring, 
Min.  Mitth..  242,  1878.  6,  Sciiickendantz,  Domeyko,  8d  App.  Min.  Chili,  p.  26,  1871. 
7,  Terrill,  Min.  Mag.,  6,  $0,  1884.    Also  6th  Ed.,  p.  108. 


1.  Morococha 

1  Willis  Qulch,  Col.  .G. =4-48 

8.  Alpine  Co..  Cal.  G.  =4-84 
4.  Shoebridge  mine,  Utah  G.  =4*861 

6.  Famatina  Mts.  G.  =4*86 

6.  Catamarca 

7.  Montana  G.  =4*8 


t 


S      As      Sb     Cu     Ag    Fe     Zn 
87-46  15-28    —   88-26  0  04  666  772  Pb  tr.  =  9985 


81-66  17-80  1-87  47-68 
81-66  18-70  603  4696 
84-85  17  20  0  95  46*94 
80-48  1716  1*97  47*88 
88*40  18-78  —  48-05 
82-69  19-47    —   4784 


—  1-04    —  =99*85 

—  0*72    —  810,108  =  99-14 
tr.  106    ir,   =  10050 

—  1-81  0-52  Pb  0-78  =  100 

—  0-86    —  =  100-69 
_  —     -^   =  100 


Pyr. — ^In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur;  at  a  higher. 
température  fuses,  and  gives  a  Bublimate  of  sulphide  of  arsenic.  In  the  open  tube,  heated 
gentlv,  the  powdered  minerai  giv^s  u£F  sulphurous  and  arsenical  fumes,  the  latter  condensing  to 
a  sublimate  containing  some  auiimony  triozide.  6.6.  on  charcoal  fuses,  and  gives  a  faint  coat- 
ing  of  the  oxides  of  arsenic,  antimony,  and  zinc;  the  roasted  minerai  with  the  fluxes  gives  a 
globule  of  metallic  copper.    8oluble  in  aqua  regia. 

Obë. — From  Morococha,  '\..\lillera8  of  Peru,  at  a  height  of  16,000  feet.  in  lar^e  masses, 
occasionally  with  small  druses  of  crystals,  aloug  with  tennantite,  embedded  in  crystalline  lime- 
stone;  Cordilleras  of  Chili  {jguayaeaniieY,  mine  of  Hediondas,  Prov.  Coquimbo;  mines  of  Santa 
Anna,  U.  S.  of  Colombia,  in  cavities  in  quartz;  Argentine  Republic  at  several  mines  in  the 
Sierra  de  Famatina,  also  in  the  province  of  Catamarca;  at  Cosihuirachi  in  Mexico.  In  twin 
«crystals  at  MatzenkOpfl,  6rixlegg,  Tyrol;  and  in  similar  twins  from  Mancavan,  island  of  Luzon. 
lu  the  U.  S.,  at  Brewer'sgold  mine,  Chestorfield  district,  8.  Carolina;  in  Colorado,  at 
mines  near  Black  Hawk  and  Central  City,  Gilpin  Co.;  in  Park  Co..  at  the  Missouri  mine;  also 
•  on  Red  mountain  in  San  Juan  and  Ouray  counties.  lu  southern  Utah  ut  the  Shoebridge  mine 
in  crvstals  and  massive;  also  massive,  cleavable  atthe  Mammoth  and  American  Eagle  mines  in 
the  Tintic  district,  where  it  appears  as  the  parent  minerai  of  a  number  of  copper  areenates;  at 
several  mines  near  Butte,  Miontana,  associated  with  chalcocite.  bornite,  etc.  Morning  Star 
mine,  Alpine  county,  California. 

Re£— >  Pogg.,  92,  237,  1854.  »  Dauber,  Peru.  1.  c,  he  adds  as  doubtful  (310).  (210),  (180), 
(408),  (132).  but  see  below.  '  Zeph.,  Brixlegg,  Zs.  Er.,  3,  600.  1879.  *  Rath,  Argentine  Repub., 
ib.,  4,  426.  1880.    *  Zettler,  Luzon,  Jb.  Min.,  1,  169  réf.,  1880. 

Lautite  Freruel,  Min.  Mitth.,  3,  616;  4,  97, 1881.  Described  as  having  the  composition 
(Cu,Ag)AsS,  from  Lauta,  near  Marienberf,  Saxony.  Later  shown  to  be  a  mèche nlcal  mixture 
of  arsenic  with  a  minerai  near  enargite,  cf.  Weisbach.  Jb.  Min.,  2,  260,  1882. 

LuzoNiTE  Weitbach,  Min.  Mitth.,  267,  1874. 

Massive  with  uneven  fracture.  Brittle.  H.  =  8*5.  G.  =  4-42.  Luster  metallic.  Color 
dark  reddish  steel-gray.     Streak  black. 

Oomp.— CutAsSi  or  SCutS.AssS»  like  enargite,  with  which  It  is  regarded  as  being 
dimorphous. 

Analysis. — Winkler,  1.  c. 

8  38-14       As  16-62       8b  216       Cu  47*61       Fe  0-98  =  100-26 

Obs. — Occurs  in  the  copper  veins  of  Mancayan,  district  of  Lepanto,  Island  of  Luzon, 
associated  with  the  following  minerais,  named  In  the  order  of  their  déposition:  quartz,  pyrite 
(luzonite),  enargite,  quartz,  tetrahedrite,  barite.    See  p.  1041. 

Clarttb  Sandberger,  Jb.  Min.  960,  1874;  882,   1876.     Another  minerai  having  the  com 
position  of  enargite.    Regarded  as  monoclînic  with  cleavage  a,  b.    In  tufted  sroups  of  crystals. 
H.  =  3*5.    G.  =  4-46.    Luster  metallic.     Color  dark  lead-gray.    Analysis.— Petersen: 

S  82-92       As  17-74       8b  109       Cu  46*29       Fe  088       Zn  tr.  =  9887 
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0OCQT8  on  barite  at  the  Clara  mine,  near  Schapbach,  Baden.  Sometimea  altered  to  chaloo- 
pyrite  and  coTellite. 

Note  alao  remarks  under  binnite,  p.  119. 

169.  FAKATINXTB.    atOener,  Min.  Mitth.,  242,  1878. 

Ortborhombic;  isomorphoiiB  with  enargite.  Observed  forniB*:  a^  ^  m,  h  Alao 
WMaiYe,  sometimeB  reniform. 

Fractnie  uneYen.  Batber  brittle.  H.  =  3*5.  O.  =  4*57.  Golor  gray  with 
s  tinge  of  oopper-red.     Streak  black.    Opacme. 

Comp.— Cu,SbS,  or  3Cu,S.Sb,S,  =  Sulphur  29*3,  antimony  27-4,  copper  43-3  = 

100.     Arsenic  replaces  the  antimony  in  part 

AnaL— 1,  2,  Siewert,  Min.  Mltth.,  242,  1878.  8a,  Frenzel,  Jb.  Min.,  679,  1875.  86,  id., 
«fter  deducting  18'8  pyrite  aasumed  to  be  présent. 

8         Sb      As      Ou       Fe      Zn  Qangne 

1.  Me].  Upulungos mine  G.  =  4*59  12917  21-28  407  4412  0*82  0*59  —  =  100 

2.  Mei.  Verdiona  mine    G.  =  4*52  I  29*68  2054  3-68  45*84  0*51  0*59  0*68  =  100*87 
8a.  Peru  88*46  10  98  7*62  41*11  6*48  —  —  =  99*55 
86.  ••  80*45  12*74  8*88  47*98  —  —  —  =  100 

Pyr. — ^In  the  closad  tube  decrepitates,  gi^ing  off  sulphur  readily,  and  on  stronger  heating 
also  some  sulphide  of  antimony.  On  cham>al  ^ves  off  white  fumes  of  antimony,  leaving  a 
black.  br'*tle  mctaUic  globule. 

Obs.— Occurs  with  enargite,  chalcopyrite.  pyrite,  etc.,  in  the  Sierra  de  Famatina,  Argentine 
Bepublic.    Also  found  at  Cerro  de  Pasco,  Peru. 

ReC— >  Rath.  Zs.  Er.,  4,  426,  1880,  Ber.  nied.  Ges.,  Nov.  4, 1878.    See  p.  1041. 


16a  ZANTHOOONrrB.    Xanthokon  Br&Oh,,  J.  pr.  Ch.,  20,  67, 1840. 

Rhombohedral.    Axis  è  =  2-3163;   cr  =  Hr  30',    rr'  =  108^  25'  Breith.' 

Observed  forms:  c  (0001,  0),  r  (lOÎO,  R),  e  (0221,  -  2).  ce  =  79°  25'.  In  thin 
tabular  crystals.     Also  reniform  masses  with  grannlar  structure. 

Cleavage:  c,  r.  Brittle.  H.  =  2.  G.  =  5-0-5*2;  411-4-16  Breith.  Luster 
adamantine.  Color  orange-yellow  to  duU  red  or  clove-brown.  Streak  yellow. 
Transparent  to  translacent. 

Comp.— Ag,AsS,  or  3Ag,S.As,S,= Sulphur  24*3,  arsenic  14-3,  silver  61-4  =  100. 

AnaL— Plattner,  Pogg.,  64.  275,  1845. 

As 

[18*49] 
[14*82] 

Pyr«— In  the  closed  tube,  at  a  gentle  beat,  the  yellow  color  is  changed  to  dark  red.  but  on 
«ooling  it  regains  its  original  color;  at  a  hiffher  température  fuses,  and  gnres  a  faint  sublimate  of 
«ulphide  of  araenic.    In  the  open  tube,  and  on  charcoai,  behaves  like  proustite. 

Oba. — Occurs  with  stephanite  at  the  Himmelsfûrst  miie  near  Freiberg. 

Named  in  allusion  to  its  yellow  powder,  from  ^avBoî,  yéUaœ,  and  Kovti,  powder. 

-  -    .«Pogg.,64,  272,  1845. 


8 

1.  Brcwn 

21*86 

2.  YtOaw 

21*80 

Ag 

Pe 

64*18 

0*97  =  100 

68-88 

—    =  100 

161.  EIPIBOnLAiraBRITB.    if.  Wdiàcy,  Zs.  G.  Ges.,  21.  747,  1869. 

Orthorhombic  ?  occurring  in  striated  prismatic  needles.     O.  =  6-309.    Lnstex 
metallic.     Golor  dark  blnish  gray,  almost  black.    Structure  granular,  acicnlar. 
Comp.— Pb,Sb,S.  or  3PbS.Sb,S.= Sulphur  21-5,  antimony  23-0,  lead  65-5=100. 
l,  2,  Webslqr  : 


S 

Sb 

Pb 

Ni 

Fe 

Zn 

1.  Grantilar 

21-89 

20-77 

66*11 

0-20 

0*60 

0-29  =  99-86 

2.  Needies 

21*81 

20-28 

54*88 

0  80 

0-84 

1-82  =  9888 

Websky  considers  the  minerai  as  probably  a  product  of  the  décomposition  of  boulangerite 
from  which  it  diflers  in  containing  more  sulphui  and  correspondingly  less  antimony 
Obs.— Found  with  galena,  pyrite,  sphalerite,  and  arsenopyrite  ni  Alienberg  in  Silcsia 


160 


8ULPHAB3BNATES,  8ULPHANTIM0NATE8,  ETC. 


162.  EPIOBNITU.    ArsenwisinuthkupfereTZ  Sandberger,  Jb.  Min.,  415,  1868.    Epigenit 
M.,  ibid.,  205,  1869. 

Ortborhombic.     In  short  prisme  (69°  10')  with  macrodome  and  brachydome, 
resembling  arsenopyrite. 

Fracture  uneveu,  H.  =  3-5.    Lnster  metallic.    Color  steel-gray.    Streak  black. 
Opaque. 

Comp.— Perhaps  (Groth)  B,A8,S„  with  R,  =  4Cu.  +  3Fe,  or'4Cu,S.3FeS.AB,S, 
Œ  Sulphur  31'5,  arsenic  12'3,  c  pper  41*5,  iron  14*7  =  100. 

AnaL— Petersen,  Pogg.,  136,  502,  1869,  after  deducting  5  p.  c.  wittichenite. 


S  82-84 


As  12-78 


Cu  40-68 


Fe  14-20  =  100 


Pyr. — ^In  the  closed  tube  gives  first  sulphur.  then  sulphide  of  arsenic.  B.6.  on  charcoe^  gives 
an  arsenic  reaction  and  a  magnetic  slag  with  copper  globules.  .  Soluble  in  nitric  acid  with  sépa- 
ration of  sulphur. 

Obs. — Occurs  sparingly  at  Keuglûck  mine  in  the  Bôckelsbach  at  Wittichen,  Baden.  So 
named  froin  émy/yvea^at,  to  foUow  after,  because  always  observed  implanted  upon  the 
barite  vein  masses. 

Rbgnolitb  a.  ITAehiardi.  I  Metalli,  1,  298,  294,  1888.    Kuovo  Cimento,  3.  May  1870. 
In  tetrahedral  crystals  resembling  (as  it  does  in  other  characters)  the  sandbergerite  with 
which  it  is  associated. 
Analysis  : 

8  87-45       As  15-28       Cu  8825       Ag  0  04       Fe  5-66       Zn  7*72       Pb  tr.  =  99*85 

Calculated  composition  essentially  CutAsiSis  or  5CuS.FeS.Zn8.As9Ss  =  Sulphur  89-5* 
arsenic  15*4,  copper  82*6,  iron  5*8,  zinc  6*7  =  100. 

.  From  the  Jucud  mines  near  the  source  of  the  Jucud  river,  Cajamarca,  Peru.    Named  after 
Dr.  Carlo  Regnoli. 


163.  ARaYRODFTB.     Weisbaeh,  Jb.  Berg.-Hûtt.,  1886;  Jb.  Min.,  2,  67,  1886. 

Monoclinic.    Axes:   à:h:é  =  0-6780  :  1  :  0-6144;     >tf  =  70°   =  001   A  100 

^Teisbach  * 

100  A  110  =  32°  30',  001  A  101  =  33°  1^',  001  A  011  =  30°. 

Forma  :  m  (110.  /),  /(Î08,  fi),  g  (ÎOl,  1-î),  k  (ÔOl.  6-i).  o  (011, 1-i).  v  (282.  -f|)?.  n  (691,  9.f)?. 
Angles:  mm"  =  *65% oo'  =  *60%  w/  =  5«"  (meas  50"),  mv  =  81"  49'.  edge,  m/m"  a  o/o^=z 
•110°,  A  v/v'  =  148"  2'  (141"),  A  *'  =  189"  88  (170  ),  A  ?'  =  120"  59'  (12U").  A  /=  92"  26'  (96"). 

Twins:  tw.  pi.  J_  A;,  geniculated;  also  as  trillings  (f.  2).     Crystals  small  and 
indistinct;  usually  grouped  in  verruciform  or  reniform  shapes.     Faces  k  brilliant; 

/  somewhat   less  so;    o  smooth   but 


1. 


2. 


rounded;  m  striated  parallel  edge 
m/îH.  Also  in  roundea  forms  and 
compact  massive. 

No  cleavage  observed.  Fracture 
uneven  to  flat  conchoidal.  Some- 
what brittle.  H.  =  2-5.  G.  =  6-085- 
6-111.  Luster  metallic.  Color  steel- 
gray,  on  a  fresh  fnicture,  with  a  tinge 
of  red  turning  to  violet.  Streak  gray- 
ish  black^  shining. 

Comp. — A  sniphoHsalt  containing 
silver  and  the  rare  élément  ger- 
manium^ first  discovered  in  thifi  speGies,  8Ag,S.6eS,  =  Sulphur  18*2^  germanium 
8-3,  silver  73'5  =  100. 

AnaL— Winkler,  1.  c. 


S  17-18 


Ge6  98 


Ag  74-72  Fe  0  66 


Zn  0-22  =  99-66 
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On  the  Chemical  properties  of  germanium  see  Winkler,  J.  pr.  Ch.,  34,  177, 1886;  36,  177, 
1887.    This  new  élément  bas  also  been  identified  in  euxenite. 

Pjrr. — In  the  closed  tube  gives  a  brilliant  black  sublimate;  in  the  open  tube  fumes  of  sulphur 
dioxide.  On  charcoal  fuses  to  a  bead,  givln^  near  the  assay  a  faint  white  sublimate;  after  long 
blowing  an  orange-yellow  sublimate  and  a  silver jzlobule. 

Obs. — ^Found  at  the  Himmelsfûrst  mine,  Freiber^,  associated  wlth  siderite,  marcasite 
abundaat.  also  sphalerite,  pyrite,  galena,  further  argentite,  i)yTargyrite,  polybasite.  stephanite; 
implanted  sometimes  on  argentite  and  again  on  marcasite  or  siderite. 

Réf. — IL. c,  themeasurementsonlv  approxi mate;  the  svmbols  of  some  ot  the  planes  are 
doubtful  because  measured  and  calculated  angles  yaiy  widely;  perhaps  «  shouUl  be  454»  for 
which  we  hâve  454  a  4S4  =  49**  85'. 


IV.  HALOEDS.— OHIiOBXDES,  B&OIVQDES,  lODIDZ»; 

FLUORIDES. 

L  Anhydroiu  Ofaloridee,  Bromides,  lodldee;  Flaoridei. 
n.  Ozyohlorides;  Ozyfluorides. 
m.  Hydroos  OUorides;  Hydrous  Fluorides. 


I.  Anhydroiu  Ohlorides,  Bromides,  lodides;  Fluorides. 

I 

Calomel  Group.    BaOl,. 

é 
164.    Calomel         Hg,Gl,  Tetragonal  1*7229 

166.    Nantokite     Cq,C1,  Isometric 

III 
Halite  Group.    KGl^  BBr,  BI.    Isometric. 

Ghlorides^  etc.^  of  sodium^  potaesiam,  ammoniam,  and  silyer. 


166. 

Haute                          NaCl 

167. 

SyMte                           EGl 

168. 

Bal  Amnoniao               (NUJGl 

169. 

Cerargynte                    ÂgGl 

170. 

ZmboUte                        Ag(Gl,Br) 

171. 

Bromyrite                      AgBr 

172. 

lodobromite                  Ag(G13r,I) 

Silrer  lodide  (artif.)  Agi 

178. 

lodyrite                        Agi    Hexagonal     i=:0'819i 

Tocornalite                (Ag,Hg)I? 

Goccjnite                   Hgl? 

u        n 
Flnorlte  Group.     BG1„  BF,.    leometria 
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Hydrophilite       GaGl, 

176. 

Flaorite              GaF, 

• 

176. 

• 

Chloromagneaite  MgOl, 

177. 

Sellaite                MgF,            Tetragonal              <(  s  0*6596 

178. 

Lawrenoite          FeCl,             Hexagonal  (artif.) 

179.    Scacchite  MnGl, 
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180.  Cotumiite 

181.  Kolyiite 
18S.    Tyionite 


PbCl, 


Orthorhombic 


à:h  :è 
0-9976  :  1  :  1-6805 


FeCl,  Hexagonal  (artif.)  ^eJ  =  0-6675 

(Ce^,Di)F,  Hexagonal  è  =  0*6868 


183.    CryoUte  SNaF.AlF,     Monoclinic 

Elpasolite  Isometric 

181    Chiolite  5NaF.3AlF.    Tetragonal 

186.    Hieratite  2EF.SiF,?      Isometric 

Cryptohalite    2(NH,)F.SiF, 
Hydrofluorite  HF  Proidonite       SiF, 


à:6:â 
0-9663  :  1  :  1-3882 

é  =  10418 


89°  49' 


Calomel  Group.    É,G1,. 

164.  OAIiOlSBXi.  Hom  Mercury  (fr.  Deux  Ponts)  Wbu{fd.  Phil.  Trans.,  618. 1776.  Mine 
•de  mercure  cornée  de  LisU,  Crist.,  3,  161,  1788.  Quecksilber-Hornerz  Wern,,  Bergm.  J.,  881, 
17d0.  Hom  Quicksilver;  Dichloride  of  Mercury.  Kalomel,  Chlorquecksilbqr,  Chlormercur, 
Qaecluilberchlorûr  Oerm.  Mercure  chloruré  J^V*.  Galomelano  ItcU.  Mercurio  corneo  licU., 
opan. 

Tetragonal.     Axis  é  =  1-72291;  001  A  101  =  59°  52'  7"  Schrauf». 


Fonu*: 

t  (001,  0) 

a  (100,  i-i) 
m  (110,  /) 
M  (ÎIO.  i.7) 
4f  (610,  i^)» 

afA 

ag 

a^ 
<iffi 


€  (980.  HY 
q  (105,  H)* 


5.W 


) 


r(i04, 

«  (168,  H) 

t   (102,  H)* 
e  (101,  1-») 


=  8* 
=  9' 
=  12* 
=  46' 


8' 
28' 
82' 
0' 


P  (604,  *.»)* 
ê  (201,  2-t) 
k  (401,  A4Y 

C  (119,  \Y 

h  (114. 1)« 
a  (118,  }) 

«"    =119**  44' 
M"     =147' 88' 


? 


y  (669, 
ir  (6S8, 

»■  (lia,  4) 

r  (111.  1) 
0  (221.  3)' 
/»  (662,  |)« 


P  (881.  8)« 

o-(8110,  |-8)« 
/  (614,  f .«)» 
«   (618.  f6) 
0  (412,  i4)« 
-D  (18-4-9,  2-1)* 


P  (816.  f8) 
5  (818.  1^8)» 
n  (812. 1.8) 
^  (811,  8-8)» 
A  (14-5-10.  J-V)* 
n  (214.  i-2)* 


00 


=  166'  48' 
=  164°  26' 


rr 

n' 

M' 
M' 

rr 


29' 

14' 


=  82° 

=  4r 

=  76'  24' 
=  86°  88' 


aa  = 
«'  = 
rr'    = 

00'      = 

I9>'  = 
aa"  = 


62"  67' 
66M6' 
81°  48' 
87°  41' 
88°  67* 


it 


=  46°  86' 
=  69°  44' 

1. 


T't 


78°  10' 
*  '  =  101°  14' 
ly"    =186°  22' 


w     = 

OT'»»     = 

PP'      = 
pp'"    = 

/î/ytl  = 

»»^*  = 

nie^^  = 


68°  20' 
21° 
88° 

26°  67' 
82°  10' 
84°  82' 
86°  141' 
86°    9*^ 


aa  =  68°  814' 
av  =  21°  68^ 
ap  =  46°  89' 
a»  =  27°  8' 
an  =  61°  89' 
or  =  49°  9' 
a*  =  21°  6' 
ef>  =71°  9' 
cp  =  47°  27f 


?lg.  1,  £1  Doktor,  Mexico,  Websky».  2.  Moschellandsberg.  Websky*.  8.  MoschellanOiberg, 

'    after  Schrauf*. 

Twins:  tw.  pi.  e,  contact-  and  penetration-twins.  Crystals  sometimes  tabnlar  |  c} 
«Ibo  pyramidal  ;  often  highly  complex. 
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Cleavage:  a  rather  distinct;  also  r.    Fracture  conchoidal.     Sectile.     H.  =  1-2. 
G.  =  6*483  Haid.     Luater  adamaotlne.     Color  wliite,  yellowieh  gray,  or  aeh-gray, 
also  grayisli,  and  yellowleh  white,  brown.     Streak  pale  yellowiàh  wbite.     Trans- 
lacent—su  btraneluceut.    Optically  +.     Double  refraction  strong.     Indices- 
(B,  =  1-96  €^  =  2-60  Seuarmont' 

Gomp. — Mercuroue  chloride,  Hg.Cl,  =  Clilorine  15-1,  mercnry  84*9  =  100. 

PyTi.,  ato. — In  the  cloBed  tube  volatilizes  wllbout  fusion,  condeuBlng  in  the  cold  pari  of  (he 
tube  as  a  nhlt«  sublimate;  witb  «oda  eItus  a  subllmate  of  metallic  mercuiy.  B.b  ou  cbarcual 
TolalUizeB,  coatlug  the  coal  whlte.  loBoluble  in  water,  but  diseolved  by  aqua  régla;  Llackens 
vben  trented  witb  alkalies. 

Obi.— At  MoBchell&adBberg  in  tlie  Palalinate.  coating  tbe  caviiiea  of  a  femigiaous  gangue, 
associaled  wilh  clnnabar — cryatals  often  large  Rnd  well-deflned  ;  alao  at  tlie  quickatlver  mines  of 
Idria  lu  Carniola:  Almadeu  in  Spaln:  Horzowiia  In  Bobemia;  with  clnuaber  at  Ut.  Avala  near 
Belgrade  in  9ervia*.     From  El  Doklor  near  Zimapan,  Queretaro,  Mexico'. 

Calorael  îs  an  old  term  of  uncertain  oHgin  and  meoning,  perhapR  from  jrnAuç,  beaul^l,  aod 
fieXi,  /umtf/.  the  taste  being  Bweet,  and  tbe  compound  tbe  Jitreurivi  daleù  of  early  chemlÀtr}'; 
or  from  (CirAù!  and  fj^Airi.  biaolc. 

Ret— '  Schrauf,  Atlas,  Tf.  il,  1878;  cf.  eariter  Brooke,  Ann.  Phil..  6.  SSB.  1838;  Sbn.  artif. 
eryst..  Ber.  Ak.  Wien,  9,  894.  1852;  Hbg.,  Abh.  Scnck.  Ges.,  1.  24.  leSi-S.  '  8ee  Scbrauf.  l.  c. 
'  Websky,  El  Doktor.  Meilco,  Ber.  Ak.  Berlin. 481,  1877;  alao  tfp,  13-111).  ,ï,(5-8'l1).andp,  (419) 
doubttul.  'Traube,  Mt.  Avaln.  Belgrade,  Zs.  Kr..  14,  571,  1888.  »  Vrba,  Mt.  Aval»,  ib.,  16, 
4fi5,  1885.     '  Quoled  by  Di..  Propr.  Opt,,  1,  40,  1867. 

MBRcnRic  Chixiridk.— The  occurrence  of  native  corroBlve  sublitnnre  (BgCli)  la  reported  by 
Beanou  near  Iqulque,  in  ibe  désert  of  Atacama;  the  determliiatioD,  liowever,  waa  baaed  only  on 
Bome  qualitative  trials.  Absoc.  Frauc.  Adv.  Se..  088, 1878.  The  artiâcial  sait  is  ortborbombic, 
cf.  Rg.,  Kr.  Cb..  2S7,  1881. 

16B.  HANTOETTE.  Nantoqiiila  Bimelcing,  Domtft».  2à  App..  Uln.  Chili.  SI.  1867;  8â 
App..  22.  1871.    Naulokit  Breith.,B.  U.  Ztg.,  27,  8, 1808;  Jb.  Min  .  814,  1872. 

Isometric.  Granular,  massiTu,  net  in  distinct  crystals;  artificial  cryetals 
tetnihedral. 

Cleavage:   cubic.      Fracture   conchoidal.     H.  =  8-2-5..    G.  =  3-930.     Luster 
adamantine.     Colorlese  to  white  or  grayisb.    Transparent  to  transhicent. 
Comp. — Guprous  chloride,  Cu,Cl,  =  Clilorine  35-9,  eopper  64-1  =  100. 
An  analysis  by  Sieveking  (1.  c.)  gave:  Cl  85-52,  Cu  64-17  =  99-66. 

Pyr. — B.B.  ou  charcoal  fuses,  coloring  tbe  Haine  Intensely  azure-blûe;  a  globule  of  eopper 
âtiallv  remains.  Easily  aoluble  In  hydrochlorlc  and  nltric  aeids,  also  Id  ammouia.  Qlvea  ofl 
chlorlne  when  Btruck  wilh  a  bammcr.     Oxidizes  readily  on  exposure  to  tbe  air. 

Oba — Occurs  nith  cuprlte,  native  eopper,  and  hématite,  also  chalcoclle  aud  otber  eopper 
minerais  at  tbe  mine  Carmen  Bajo,  near  Nantoko.  Chili.  Alaeamite  la  Bometlmes  fonned  by 
the  oxldatloQ  of  uantoklte. 


Halite  Oroup.     KCI,  etc. 

laa.  HAUTS.    CoKXON  or  Rock  Salt.     Murlate  of  Boda,  Sodium  Cblorlde.     Eochaali, 
SteiosaU,  Ber^alz  Germ.    Soude  murlatëe,  Chlorure  de  sodium.  Sal  gemme  Pr.   Ssl  mare  Btud  , 
Tr.,  1832     Halitee(?Joat.,8yD..  290. 1847.    Sal  gemma,  Alite  itof.    Bal  gema,  Sal  marina,  ^n. 
Isometric.     Obserred  forma": 

0(100,  «),    d{110,  0.    0(111,1).    «(210,1^2).    »(8ai.  H)- 

Usually  in  cnbea,  raroly  octahedral;  crystala  sometimes 
distoi'ted,  or  with  cavernous  facea.  Barely  ahowing  twinning 
kmellsE  (Il  2O'20-7)'.  Also  maBsive,  grannlar  to  compact;  Iobb 
often  columuar. 

Cleavage:  cubic,  perfect.  Fracture  conchoidal.  Per^ 
cuBBton-figure  on  a  eaeilv  obtained,  raya  fl  rf-  Rather 
brittle.  H.=2-5.  G.=2-l-2-6;  pure  crystals  2135.  Luster 
TÎtreouB.  Colorlese  or  white,  alao  yellowish,  reddiah,  bluish, 
pnrplish.  Transparent  to  translucent.  Soluble;  taste  saline. 
Kefractive  index  1-5442  Na.,  Langley".  Higbly  diather- 
manouB.  Sometimes  ezhibits  anomalons  double  refraction. 
Comp.— Sodium  chloride,  NaCl  =  Chlorine   60-6,  sodium  39-4  =  100.     Com- 
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tQonly  mixed  with  calcium  sulphate^  calcium  chloride,  magnésium  chloride^  and 
Bometimes  magnésium  sulphate,  which  render  it  liable  to  deliquesce. 

For  analyses  qiioted  and  références  to  otbers,  see  5th  £d.,  p.  112;  also  under  sylvite 
for  Scacchi's  observations  on  Yesuvian  chlorides  wiili  KCl  (natrikalite  Adam,  Tabl.  Min., 
69, 1869). 

8.  W.  Johnson  attributes  the  bluish  or  indigo  color  of  some  yarieties  froin  Stassfurt  to 
sodium  subchloride,  Ochsenius  to  the  présence  of  sulphur;  this  color  disappears  on  heating. 
Wittjen  &  Precht  (Ber.  Chem.  G^.,  16,  1454,  18^8)  regard  the  color  as  au  optical  effect  due 
to  the  présence  of  thin  cavities  haying  parallel  surfaces  v^ith  gas  inclusions;  they  tind  the  color 
distribu ted  in  Unes  mostly  |  o.  seldom  |  a. 

Pyr.,  etc.~ln  the  closed  tube  fuses^  often  vfiih  decrepitation;  wheu  fused  on  the  platinum 
wire  colora  the  âame  deep  yellow.  Added  to  a  sait  .of  phosphorus  bead  which  bas  been  satui-ated 
with  ozide  of  copper,it  colora  the  flame  a  deep  azure-blue.  Dissolves  readily  iu  tbree  parts  of  water. 

01». — Common  sait  occui-s  in  exteusive  but  irregular  beds  in  rocks  of  various  aces,  associ- 
ated  with  gypsum,  polybalite,  anhydrite,  carnallite,  clay.  sandstone,  and  calcite;  also  m  solution 
forming  saU  sprints;  similarly  in  tbe  water  of  the  oceau  and  sait  seas. 

In  Europe  and  Éngland  occurs  in  the  Triassic,  associated  with  red  mari  or  sandstone,  but 
not  conlined  to  thèse  rocks.  At  Durham,  Nortbumberlaod,  and  Leicestershire,  England,  sait 
œrin^  rise  from  the  Carbouiferous  séries;  in  the  Alps,  some  sait  works  arc  supplied  from 
Oolitic  rocks;  the  famous  mines  of  Cardona  in  Spain  and  Wieliczka  in  Poland  are  referred.  the 
former  to  the  Qreen  Sand  formation,  and  the  latter  to  Tertiary  rocks.  Sait  springs  also  occur 
in  volcanic  régions.  In.  the  United  States  the  brines  of  I^ew  York  corne  from  Upper  Bilurian 
atrata;  thoae  of  Ohio,  Pennsylvania,  and  Virginia,  mostly  from  Devonian  and  Subcarboniferou^ 
beds;  those  of  Michigan,  mainly  from  the  Subcarboniferous  and  Carbon  if erous:  wbile  iq 
Louisiana,  at  Petit  Anse,  there  is  a  thick  bed  of  large  extent  of  pure  sait  in  the  Post- tertiary  or 
more  récent  deposits  of  the  coast.  Sait  also  occura  as  an  essential  part  of  the  efflorescences  ovei 
the  dry  prairies  and  sballow  ponds  or  lakes  ot  the  Hocky  mountains,  California,  Atacama,  etc.: 
•and  in  most  désert  or  semi-desert  régions  there  are  numéro  us  sait  lakes. 

The  principal  mines  of  Europe  are  at  Wieliczka.  in  Poland;  at  Hall,  in  T3rrol;  Stass- 
furt, uear  Majfdeburg;  and  aloug  the  rangé  through  Keicbenthal  in  Bûvaria,  Hallein  in  Salz- 
hnre.  Hnllstudt,  Ischl.  and  Ebensee,  in  Upper  Austria,  and  Aussee  in  Styria;  in  Hungary,  at 
Marmoros  nnd  elsewhere;  iu  Transylvania;  Wallachia,  Galicia,  and  Upper  Silesia;  vie  and 
Dieuze  in  France;  Valley  of  Cardona  and  elsewhere  iu  Spain,  forming  hills  800  to  400  feet 
high;  bex  in  Switzerland;  and  Northwich  in  Cheshire.  England.  At  Cheshire  it  occure  in  a 
basin-shaped  deposit,  and  is  arranged  in  spheroidal  masses,  from  6  to  8  feet  in  diameter,  which 
are  compoeed  of  concentric  coats,  and  présent  polygonal  ligures.  It  is  but  little  contaminated 
with  impurities,  and  is  prepared  for  use  by  merely  crushing  it  between  iron  rollera.  At  the 
Austrian  mines,  where  it  con tains  much  clay,  the  sait  is  dissolved  in  large  chambers,  and  the 
clay  thus  precipitated.  After  a  time  the  water,  saturât ed  with  the  sait,  is  conveyed  by  aqueducts 
to  évapora ting  bouses,  and  the  chambere,  after  being  cleared  ont,  are  again  fiUed. 

Sait  also  occura^  forming  hills  and  covering  extended  plains,  near  Lake  Unimia,  the 
Caspian  Lake,  etc.  In  Algeria;  in  Abyssiuia.  In  ludia  in  enormous  deposits  in  the  Sait  Range 
of  the  Punjab;  thtis  at  the  Mayo  mines  there  are  five  great  beds  having  an  aggreçate  thickness 
t)f  275  feet  altemating  with  another  of  275  feet  of  Ktular  or  impure  sait.  Also  m  the  Eoh&t 
district  immense  beds,  in  one  plac»  exceeding  1000  feet  in  thickness;  at  Mandi  in  the  northwestem 
Himalayas;  also  at  the  sait  lakes  of  Kâjputana,  and  as  an  important  part  of  a  saline  efflorescence 
<J2f A)  in  alluvial  deposits  at  various  points  (Mallet).  In  China  and  Asiatic  Russia;  in  South 
America,  in  Peru.  and  at  Zipaquera  and  Nemocon,  the  former  a  large  mine  long  ezplored  in 
the  Cordilleras  of  U.  S.  of  Colombia;  clear  sait  is  obtained  from  the  Cerro  de  Sal,  San  Domîhgo. 
Occasionally  formed  at  the  éruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  in  nibes, 
incrustations,  ànd  stalactites. 

In  the  United  States,  sait  bas  been  found  in  large  amount  in  central  and  western  New  York. 
Sait  vrells  (see  below)  had  long  been  worked  iu  this  région,  but  the  présence  of  rock  sait  was  tiret 
digcovered  by  boring  in  1878,  and  since  then  the  industry  bas  been  repidly  developed.  Sait  is 
DOW  known  to  exist  ovér  a  large  area  from  Ithaca  at  the  head  of  Cayuga  lake,  Tompkins  Co., 
tknd  Canandaigua  lake.  Ontario  Co.,  through  Livingston  Co.,  also  Geuesce,  Wyoming,  and  Erie 
Cos.  The  sait  is  found  in  beds  with  an  average  thickness  of  75  feet.  but  sometimes  much 
tbicker.  and  at  var3ring  depths  from  1000  to  2000  feet  and  more;  the  depth  increases  southward 
with  the  dip  of  the  strata.  The  rocks  belong  to  the  Salina  period  of  the  Upper  Silurian.  Sait 
bas  aiso  been  found  near  Cleveland,  Ohio,  associated  with  gypsum;  there  are  hère  scveral  beds, 
the  widest  164  feet  including  shale,  at  depths  from  2154  to  2475  feet.  Also  in  Washington 
Go.,  West  Virginia,  in  the  Holston  and  Kanawha  valleys;  in  Eansas,  in  beds  from  10  to  100  feet 
in  thîclmess  at  a  depth  of  700  feet  or  more  in  Ellsworth,  Rice,  Reno.  Eingman,  and  Harper 
cotmties;  the  sait  beds  lie  near  the  base  of  the  Trias;  at  Petite  Anse,  Louisiana  (see  above);  along 
the  Rio  Virgin  in  Lincoln  Co.,  Nevada,  in  extensive  beds  of  mat  purity;  in  Utah,  near  Nephl, 
Juab  Oo..  and  Salina,  Sevier  Co.;  in  Arizona,  on  the  Rio  Verae,  with  thenardite,  etc.,  and  mostly 
impure;  the  headwaters  of  Sait  river,  and  Tonto  basin,  Gila  Co.  ;  in  California,  at  Dos  Palmas, 
San  Diego  Co.  In  Canada,  salts  occurs  in  Bruce,  Huion,  and  Lampton  Cos.,  Ontario,  along  the 
eastem  shore  of  Lake  Htiron;  it  was  ârat  found  at  Goderich  in  186o  at  a  depth  of  964  feet,  also 
«t  Clinton  at  a  depth  of  1180  feet,  and  later  at  other  points. 


I. 

n. 

m. 
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0-0017 
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Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  Thèse  springs  are- 
worked  at  Balina,  Syracuse,  and  elsewhere,  N.  Y.;  in  the  Eanawha  Valley,  Va.;  Muskingum» 
Ohio;  Micbigan,  at  Saginaw  and  elsewhere;  in  Kentucky  and  Tennessee;  also  at  Gtoderich, 
Ontario,  Canada.  The  sait  water  is  obtained  by  boring,  and  raised  by  means  of  machinery,  and 
thence  conveyed  by  troughs  to  the  bollers,  where  it  is  evaporated  by  artiflcial  beat;  or  to  Msins 
for  evaporation  by  exposure  to  the  beat  of  the  sun. 

Composition  of  Syracuse  brines,  according  to  analyses  by  Dr.  C.  A.  Goessmann  (privatft 
communication): 

NaCl 

CaSO« 

CaCIt 

MgCl, 

MgBr, 

KCl 

FeCOf 

H,0 

100  100  100  100 

Ko.  I  has  G.  =  11800  at  W  Baume  and  20^  C.  No.  II  bas  G.  =  1-1225  at  15°  Baume 
and  2V  C.    The  Saginaw  brines,  Michigan,  afford  about  19*250  of  sait 

Vast  lakes  of  sait  water  exist  in  many  parts  of  the  world.  Lake  Timpanogoe  in  the  Rocky 
mouutains,  4,200  feet  above  the  level  of  the  sea,  now  called  the  Great  Sait  Lake,  is  2,000  square- 
miles  in  area  L.  Gkle  found  in  this  water  20-196  per  cent,  of  sodium  chloride  (Stansb.  Ezped., 
cited  in  Am.  J.  Se.,  17,  129. 1854).  The  Dead  and  Caspian  seas  are  sait,  and  the  waters  of  the- 
former  contain  20  to  26  parts  of  solid  matter  in  100  parts.  Gmelin,  who  analyzed  a  portion  of 
thèse  waters  of  spécifie  gravity  1*212,  found  them  to  contain  CaCU  8*886,  MgClt  12*167,  KaCL 
7-089,  CaSO«  0052,  MffBr,  0448,  KCl  1066,  AlCl.  0144,  NH«C1  0007,  MnCl.  0161,  =  24485, 
with  75*565  water  =  100.    This  resuit  is  given  as  corrected  by  Marchand. 

An  analysis  of  the  water  of  Great  Sait  Lake  (1869)  by  0.  D.  Allen  (U.  R  G.  Surv.  40th  Par. 
2,  488)  gave: 

NaCl  MgCI,         Na,SO«         Efl80«         Ca80«  Cl 

79-11  9-75  6-22  868  0-67  0-57»  =  100 

•  £xce88. 

Sait  is  obtained  on  a  larse  scale  commercially,  in  the  U.  S.,  by  the  evaporation  of  the  wata» 
of  the  Great  Sait  Lake,  and  m  Califomia  from  the  sea* water  in  San  Francisco  Bay. 

Alt. — Anhydrite,  gypsum,  polyha]it«,  occur  as  pseudomorphsafter  this  species;  also  celestite, 
dolomite,  quartz,  hématite,  pyrite;  the  removal  of  the  sait  cubes  by  their  solution  leayes  a  cavity 
which  any  minerai  may  then  occupy.  The  hopper-shaped  crystals  often  Icave  an  impression  of 
their  form  in  clays. 

ReC— >  Luedecke.  Neu-Stassfurt,  Zs.  Nat.  Halle,  68,  662, 1885.  >  Brauns,  Jb.  Min.,  1.  126, 
1889.  *  Am.  J.  Se,  30.  477,  1885,  cf.  also  Lagerborg,  Ak.  H.  Stockh.  Bihanff,  13  (1),  No.  10, 
1887.  Cf.  the  researches  of  Melloni,  Magnus,  Tyndall;  also  recently  Langley,  1.  c,  et  al., 
Baur,  Wied.  Ann.,  19,  17,  1883. 

On  etehing:  cf.  Sohncke,  Pogg.,  167.  829;  Exner.  ib.,  168,  819,  1876;  Brauns,  Jb.  Min.,  1, 
115,  1889.  Hardnm:  Exner.  Httrte  Kryst.,  p.  11,  1878.  CanêtanU  çf  eUuticUy:  Voigt,  Pogg., 
Erg.-Bd.,  7,  1,  177.  1876,  Jb.  Min.,  Beil.-Bd.,  4,  232,  1885;  Groth.  Pogg.,  167,  115.  1876. 
Double  ritfracUon:  Jb.  Min.,  1,  165,  1883;  by  pressure,  Wied.  Ann.,  39,  440,  1890.  Vùpernw 
power:  Ketteler.  Wied.  Ann.,  31,  822,  1887. 

Martinsite  KarsUn,  J.  pr.  Ch.,  36,  127.  1845.    Halite  containing  9  p.  c.  MgSO«;  from 

Staissfurt. 

HuANTAJATiTB  Saimondi,  Domeyko,  Min.  Chili.  5th  Append.,  1876;  Min.  Pérou,  p.  64,. 
1878.    An  argentiferous  variety  of  halite,  if  homogeneous.    Described  as  occurring  in  cubes, 
also  in  incrustations  made  up  of  minute  cubic  crystals,  also  fibrous.    H.  =  2.    Color  white,  not 
altered  by  exposure.      Transparent.     Fragile,    not   sectile    like   cerar^yrite.      Composition: 
20NaCl  ■+- AgCl  ;  an  analysis  (f)  gave:   NaCl  89,  AgCl  11  =  100.    B.B.  derrepitates  and  fuses, 
easily:  on  charcoal  yields  silver  with  soda.    Occurs  in  a  calcareous  eangue  with  cerarsyrite, 
embolite,  etc.,  at  the  mine  of  San  Simon,  Huantajaya,  Tampaca,  ChilL    Called  Uehedoroy  tbe> 
miners. 

Htdrohalitb  Aiam,  Tabl.  Min.,  p.  69,  1869.  A  hydrous  sodium  chloride  described  by^ 
Mitscherlich;  see  Hausm.  Handb.,  p.  1459, 1847. 

167.  8TLVITB.  Muriate  of  Potash  (fr.  Vesuvius)  Smiihwn,  Ann.  Phil..  6.  268,  1828. 
Chloride  of  Potassium,  Potassium  chloride.  Chlorkalium,  Oerm.  Sylvine  B&ud,,  Tr.,  2, 511, 1832. 
Hoevelit  5:  (Wrard,  Jahrb.  Min.,  568,  1868.  LeopoWi  K  Reichardt,  Jshrh.  Min.  381,  1866. 
Schfltzcllit  and  HOvellit  (fr.  Stassfurt),  B.  H.  Ztg..  24,  276,  Ann.  Ch.  Phys.,  6,  318,  824. 
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HAUTE  QROUP— BAL-AMMONIAC.  lô? 

Isometric.     Observed  forma*: 

•  (100,  U)  a  (540,  i-l)  r  (722.  «)  P  («22,  M)  y  (845.  |-2> 

0  (111.  1)  f  (711,  7-7)  n  (211,  2-2)  t  (421,  4-2) 

Brauns  has  obtained  by  etching  faces  of  981  (9-8  r)  as  a  trapezohedal  bemihedral  form*. 

Habit  cubic;  a^  also  a  with  Oy  most  common.  Also  in  granular  crystalline 
masses,  rarely  colnmnar;  compact. 

Cleavage:  cabic,  perfect.     Fracture  uneven.     Brittle.    H.  =  2.     6.  =  l'97' 
l'99  Prietze,  1.  c.     Luster  vitreous.     Coloriées,  white,  bluish  oryellowish  red  from 
inclnsioDB.      Transparent    when     pure.      Befractive  index*,  nj  =   1*49031  Na. 
Soluble  ;  taste,  much  like  that  of  common  sait,  but  somewhat  bitter.      SometimeB 
ezhibits  anomalons  double  refraction.    Highly  diathermanous\ 

Comp. — Potassium  chloride,  KCl  =  Chlorine  47*6,  potassium  52-4  =  100. 
Sometimes  contains  also  sodium  chloride. 

A.  MQller  (Vb.  Grès.  Basel,  118,.  1854)  found  a  Vesuvian  sait  pure  wlth  onlyatraceof 
A)dium.  âcaccbi  (Contrlb.  Min.  Vesuv.»  Il,  28)  gives  analyses  of  tifteen  yaneties  with 
E  :  Na  =  100  :  6*2,  10  :  17'5,  etc.,  iip  to  10  :  94*8;  some  of  tbe  varieties  contained  also  tbe 
alkaline  sulphates,  wltb  (K.Na)Cl  :  {E:.Na)«SO«  =  100  :  0*48.  100  :  6*45.  100  :  4*50.  etc.  Prietze. 
quoted  by  Huvssen  (Zs.  O.  Ges.,  20,  461,  1868,  and  Jb.  Min..  484.  1868)  found  in  some  of  tbe 
Staœfurt  sylvite  12  to  18  p.  c.  NaCl  and  0*5  80s,  but  other  analyses  of  material  carefuUy 
separated  from  balite  sbowed  tbe  pure  ECl. 

Pyr.,  etc. — ^B.B.  in  tbe  platinum  loop  fuses,  and  gives  a  ylolet  color  to  tbe  outer  flame. 
Added  to  a  sait  of  pbosphorus  bead,  whicb  bas  been  previously  saturated  with  oxide  of  copper» 
oolors  tbe  O.F.  deep  azure-blue.  Dissolves  in  water.  100  parts  taking  up  84*5  at  18*75  G. 
Heated  witb  sulpburic  acid  ^ives  off  bydrocbloric  acid  gas. 

Obs.-:Occurs  at  Vesuvius.  about  tbe  fiunaroles  of  tbe  volcano.  Also  at  Stassfurt,  !n  tbe 
camallite  beds  of  tbe  sait  formation;  at  Leopoldsball  (leopoldite);  at  Ealusz  in  Galicia,  wbere 
witb  tbe  acoompanylng  picromerite  it  bas  been  derived  (l^ennak,  1.  c.)  from  tbe  altération  of 
camallite. 

Tbe  oompound  is  tbe  Sal  digegtimu  Bylvii  of  early  cbemistry,  wbence  Beudant's  name  for 
tbe  species. 

Rel— >  Ttebermak.  Ealusz,  Anz.  Ak.  Wien.  p.  24. 1868;  Ber.  Ak.  Wien,  63  (1).  808. 1871. 
<  Jb.  Min.,  1,  224.  1886;  also,  1,  121.  1889.  'Stefan,  Ber.  Ak.  Wien,  63  (2).  241.  1871. 
«  Magnus,  Pogg..  134,  802,  1868. 

For  expenments  in  ekuUcUff,  see  Yoigt,  Kacbr.  Gtes.  GOtt.,  880, 1888;  onharânesê,  Exner, 
Hftrte  Eiyst.,  p.  87,  1878. 

168.  aâJf-ABKMONIAO.  NatQrlicbes  Balmiak  (fr.  Bucbaria)  J.  G,  Model,  Yersucb  ûber 
dn  nat.  Salmiak,  Leipzig,  1758.  Muriate  6f  Ammonia;  Cbloride  of  Ammonium.  Salmiak 
Oenn,    Ammoniaque  munatée  Fr.    Balmiac  Bâud.,  Tr.,  1882.    Clorammonio  liai. 

Isometric.     Observed  planes^  : 

a  (100,  ùi)       d  (110,  i)       o  (111,  1)       n  (211.  2-2)       ê  (821,  8-f) 

Artificial  crystals  sbow  trapezobedral  hemibedrism  in  tbe  form  875  ({-f  r)  Tscbennak*. 
Naumann*  bas  described  fonns  witb  811  developed  witb  tetragonal  symmetry,  and  otbers  witb 
411,  810,  baving  rbombobedral  symmetry. 

Twins:  tw.  pi.  o.  Also  stalactitic,  and  in  globular  masses;  in  crusts,  or  as  an 
efflorescence. 

Cleavage:  o  imperfect.  Fracture  conchoidal.  Bather  brittle.  H.  =  1*5-2. 
6.  =  1*528.  Luster  vitreous.  Color  white,  yellowish,  grayisb.  Transparent  to 
translucent.    Index  tij  =  1*6422  Orailich. 

Comp. — Ammonium  chloride,  NH^Cl  =  Chlorine  66*3,  ammonium  83*7  =  100. 
Chloride  of  iron  is  sometimes  présent  giving  a  yellow  color. 

Pyr.,  0to. — Sublimes  in  tbe  closed  tube  witbout  fusion.  Pulverized  witb  calcium  bydrate, 
or  beated  witb  a  solution  of  caustic  alkali,  gives  off  pungent  ammoniacal  vapors.  Soluble  in 
tbree  times  its  weigbt  of  water. 

Obfl. — Occurs  about  volcanoes,  as  at  Etna,  tbe  island  of  Vulcano,  Vesuvius,  Stromboli, 
Sandwicb  Isluids.  and  near  Hecla  after  tbe  éruption  of  1845,  as  observed  by  Bunsen.  Observed 
after  tbe  éruption  of  Vesuvius  in  1855,  in  rhombic  dodecabedrons  witb  cavernous  faces,  and 
agdn  In  tbe  lava  of  1868  (Sec. ,  1.  c.)  in  more  complex  crystals.  in  part  twins.  It  occurs  usually 
wbere  tbe  lava  bas  spread  over  soil  and  végétation.  Also  found  in  small  quantities  in  tbe 
vidnity  of  ignited  coal  seams,  as  at  St.  Etienne  in  France,  and  also  at  Newcastle.  and  in  Scot- 
hnd;  ciystallized  near  Duttweiler  in  Prussia.  wbere  a  coal  seam  bas  been  burning  for  more 
tban  a  hundred  years.  It  occcurs  also  in  BncJiaria;  at  Kilanea  in  Hawaii,  a  variety  wbicb  con. 
tains  iron,  and  liecomes  rusty  yellow  ou  exposure;  in  j^uauo  from  tbe  Cbincba  Islands. 
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The  âAs  ccM/iœytaKÔ^,  sal-ammoniac  of  Dioscorides,  Celsius,  and  Pliny,  la  proved  by 
Beckmann  (Hist.  of  Inventions,  4,  860)  to  be  common  rock  sait,  dug  in  £gypt,  near  the  oracle 
of  Ammon.  Tbe  name  was  afterward  transferred  to  this  compound,  when  subsequently  manu- 
factured  in  Egypt.  Sal-amnoioniac  is  supposed  to  bave  been  included  by  tbe  ancients,  witb  one 
or  two  otber  species,  under  the  name  ofnitrutn,  which.  according  to  "Pliny,  gave  the  test  of 
ammonia  when  mingled  witb  quicklime. 

Réf.— I  Scacchi.  Rend.  Ace.  Napoli,  Oct.,  1872.  *  Naumann,  J.  pr.  Ch.,  60, 11,  810, 1850. 
•Min.  Mitth..  4,  531,  1881. 

169.  OBRARGTRITB.  Argentum  cornu  pellucido  simile  (fr.  Marienberg),  Oerm,  Hom- 
farbs-Silber.  Oemer,  Foss.,  63,  1565.  Argentum  rude  jecoris  colore,  lucem  corneam  habens 
(fr.  Freiberg,  etc.)  O.  FabriciuSt  De  Rébus  Met.,  1566.  Glaserz,  dursichtig  wie  ein  Horn  In 
einer  Lantern,  Matthesiuê,  Sarept.,  1585.  Horn-Silfver,  Minera  argenti  comea,  A.  sulphure  et 
arsenico  mineralisatum,  WaU.,  810.  1747.  Argento  acido  salis  mineralisatum,  Uornerz,  Oronst, 
169,1758.  Buttermilcherz  (first  mentioned  early  in  17th  century).  Eerargyre  Beud.,  Tr.,  2, 
501,  1882.  Eerat  Raid,,  Handb.,  506,  1845.  Argyroceratite  Olodt.,  Syn.,  249,  1847.  Chlorar- 
gyrit  Weisbach,  Synops.  Min.,  87,  1875.     Kerargyrite. 

Silberhomerz,  SSilberkerat,  Hornsilber,  Chlorsilber,  Germ.  Chlorsilfver,  Silfverhornmalpi 
Suoed,  Horn  Silver,  Corneous  Silver.  Argent  rauriaté.  Argent  oomé,  Chlorure  d'argent  J^. 
Cherargirio.  Argento  cornea  liai.    Plata  cornea  8pan. 

Isometric.    Observed  forme*: 

a  (100,  i-i)       d  (110.  i)       o  (111 ,  1)       p  (221.  2)        n  (211,  2-2) 

Twins:  tw.  pi.  o.  Habit  cubic.  Usually  massive  and  resembling  waz; 
sometimes  columnar;  often  in  crusts. 

Gleavagc  none.  Fracture  somewhat  conchoidal.  Highly  sectile.  H.  =  1-1-5. 
G.  =  5"552.  Luster  résinons  to  adamantine.  Color  pearl-gray,  grayish  green, 
whitish  to  colorless,  rarely  violet-blue;  on  exposure  to  the  light  turns  violet-brown. 
Transparent  to  translucent.     Index',  Wy  =  2*0611  Na. 

Comp. — Silver  chloride  =  Chlorine  24*7,  silver  75-3  =  100. 

Some  varieties  contain  mercury;  Domeyko  (Min.  Chili,  Sd  Ed.,  p.  416,  1879)*  describes  one 
f  rom  the  La  Julia  mine,  of  the  Cerro  de  Caracoles,  Atacam&,  which  yielded:  Cl  22*64,  Ag  66'68* 
Hg  220  =  91*52,  witb  împurities  and  loss  8*48.  Moesta  gives  1*81  p.  c.  mercury  for  the  cerar- 
gyrite  of  Los  Bordos,  Copiapo.  See  also  huantajayite  under  halite  (p.  156),  and  the  species 
which  foUow. 

P3rr.,  etc. — ^In  the  closed  tube  fuses  without  décomposition.  B.B.  on  charcoal  gives  a 
globule  of  metallic  silver.  Added  to  a  bead  of  sait  of  phosphorus,  previously  saturated  with 
oxide  of  copper  and  heated  in  O.P.,  imparts  an  intense  azure-blue  to  the  Hame.  A  fragment 
placed  on  a  strip  of  zinc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  Bnally 
is  entirely  reduced  to  metallic  silver,  which  shows  the  metallic  luster  ou  being  pressed  with  the 
point  of  a  knife.    Insoluble  in  nitric  acid.  but  soluble  iu  ammonia. 

Obs. — Occurs  in  veins  of  clay  slate.  accompanying  other  ores  of  silver,  and  usually  only  In 
the  higher  parts  of  thèse  veias  It  bas  also  been  observed  with  ocherous  varieties  of  brown  iron 
ore;  also  with  several  copper  ores,  calcite,  barite,  etc.;  upon  stibiconite. 

The  largest  masses,  and  particularly  those  of  a^reen  color,  are  brought  from  Peru,  Chili,  and 
Mexico,  where  it  occurs  with  native  silver.  In  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  than  embolite;  often  contains,  intimatelv  mixed  with  it,  native  silver  in  very  minute  grains; 
it  occurs  at  Très  Puntas,  Atacama,  Chafiarcillo  near  Copiapo,  and  elsewhere  in  Chili.  Also  in 
Nicaragua  near  Ocotal;  in  Dept.  of  Gracias.  Honduras.  It  was  formerly  obtained  in  the  mining 
districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare;  a  mass  weighing  six  and  three- 
quarter  pounds,  from  this  région,  is  in  the  Zwinger  collection  at  Dresden.  It  also  occurs  in  the 
Altai,  at  the  mines  of  Zmeinogorsk  and  Erukovskoi;  at  Eongsber^  in  Norwa^r;  in  Alsace; 
nirely  in  Cornwall,  and  at  Huelgoet  in  Brittany.  In  thin  incrustations  on  stibiconite  from 
Sonora,  Mexico. 

In  the  U.  S.,  in  Colorado,  near  Leadville,  Lake  Co.;  near  Breckenridge,  Summit  Co.,  and 
elsewhere.  In  Nevada,  about  Austin,  LanderCo.,  abundant;  at  mines  of  Comstock  Iode.  In 
Arizona,  in  the  Willow  Springs  distr.,  veins  of  El  Dorado  caiion,  in  San  Francisco  distr.  In 
Idaho,  at  the  Poorman  mine,  in  crystals,  some  half  an  inch  across.  mostly  cubes  and  cubo- 
octahedrons,  but  occasionally  with  other  planes,  and  in  twins  consisting  of  two  interpenetrathig 
cubes,  the  angles  of  one  projecting  from  the  faces  of  the  other;  also  at  varions  mines  in  Custer 
Co.,  Alturas  Co.,  and  at  the  Horn  Silver  and  other  mines.  Tara  Creek.  In  Utah,  in  Beaver, 
Summit  and  Sait  Lake  counties. 

At  Andreasberg  in  the  Harz,  an  earthy  variety  is  met  with.  called  by  the  Germans  Butter- 
milk  ore  (Buttermilcherz,  thanige  Hornsilber),  which,  according  to  Elaprotn  (Beitr.,  1, 137,  1795). 
contains  :  Silver  24*64,  chlorine  8*28,  alumina  (Cu  tr.)  67*08.  Funckens  desaibee  it  as  '*  weise 
und  dann  wie  eine  Buttermilch"  (Lenz  Min.,  2,  101.  1794). 

Named  from  Kefjaç,  horn,  and  àpyvpos,  eUwr — Geratargyrite,  the  proper  derivadvei  beioif 
contracted  to  CerargyrUe,    The  Greek  k  becomes  c,  as  in  other  cases. 
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Rel-'i  Cf.  Gdt..  Index.  1,  p.  487, 1886.    ■  Wemlcke,  Pogg.,  142,  660. 1871. 

BoRDosiTE  Bertrand,  Ann.  Mines,  1,  p.  412,  1872.  A  minerai  substance,  color  yellow 
ko  red,  occurring  with  amalgam  and  restilting  from  its  décomposition.  It  becomes  dark 
rapidly  on  exposure  to  the  air.  Analysis:  AgCl  81-28,  HgCl  45  53,  HgO  22*70  =  90*46 
Bertrand  regards  the  BgO  as  adventitious,  and  proposes  for  it  the  name  hydraxgyrUe;  deductini 
this  there  remain:  AgCl  40*69,  and  HgCl  59*81  =  100.  or  AgCl  +  HgCl.  to  which  he  gives 
the  name  of  hordoùU.    Both  species  are  very  uncertain.    Locality  Los  Bordos,  Chili. 

170.  BBflBOIiXTB.  Clilorobromure  d'argent  Domeyko,  Ann.  Mines,  6, 158, 1844:  Berthier, 
Ib..  2.  640,  1842.  Plata  comea  verde  Dameyko,  Min.,  202,  1845.  Embolit  Breith.,  Pogg.,  77, 
184.  1849.  Chlorobromide  of  Sllver.  Chlorbromsilber.  Megabromite,  Microbromit,  Breith,, 
B.  H.  Ztg.,  18,  449,  1859. 

Isometric     Observed  forms: 

a  (100,  ».t  )       d  (110,  t)       0  (111,  1)       ê  (210,  »-2) 

TTsually  massive;  sometimes  stalactitic  or  concretioDary  on  surface. 

Cleavage  none.  Fracture  uneven.  Sectile.  H.  =  1-1'5.  G.  =  5*31-5'43 
Domeyko;  5*53  Yorke;  5*79-5  "SI  Breith.  Luster  resinous^  somewhat  adamantine. 
Color  grayish  green  and  asparagus-green  to  yellowish  green  ;  yellow,  often  dark 
and  becoming  darker  on  exposure.     Transparent  to  translucent. 

Comp. — Ag(Cl,Br)*  the  ratio  of  the  chlorine  to  the  bromine  varying  indefinitely, 
the  yellowish  rarieties  and  those  of  deeper  green  colors  containing  the  largest 
proportion  of  bromine. 

AnaL— 1,  W.  von  Beck.  Jb.  Min.,  165,  1876.  2,  Munro,  Ch.  News,  63,  99,  1886. 
8,  C.  Wood  quoted  by  Welch.  ib.,  64,  94,  162,  1886. 

Br  Cl  Ag 

1.  Orenburg,  ervêt  28*44  8*20  68*86  =  100 

2.  St.  Arnaud,  Victoria  26'84  9-70  64-45  =    99*99 
8.           ••               "                         2416            10*78  6514  =  10008 

For  other  analyses,  see  5th'Ed.,  p.  116,  thèse  show  variations  from  AgCl  =  81*4  and 
AgBr  18 '6  to  AgCl  51  and  AgBr  49.  Cf.  Welch,  1.  c,  for  a  discussion  of  the  various  analyses 
published. 

The  megabramiU  and  mtenfbromite  of  Breithaupt  are  varietles  of  embolite  based  on  the  pro- 
portion of  bromide  to  chloride;  and  are  even  indistinct  as  varieties,  thèse  extrêmes  being  con- 
nected  by  indefinite  shadines. 

Oba.— Abundant  in  Chili,  oonstituting  the  principal  silver  ore  of  the  mines  of  Chafiarcillo, 
and  found  aiso  at  Agua-Amarga.  Tres-Funtas,  Rosilla,  and  at  ail  the  new  openings  in  the 
proYince  of  Copiapo;  round  also  at  £ulalia  in  Chihuahua,  Mexico;  at  the  mine  of  Coloal  in 
Gracias,  Honduras.  At  8t.  Arnaud,  Victoria;  in  New  South  Wales,  at  Sunny  Corner,  Bathurst, 
and  in  the  Silverton  mines. 

Named  from  é^fiôXiov,,  an  iniermediaie,  because  between  the  chloride  and  bromide  of 
silver. 

• 

171.  BROBITBITXI.  Bromure  d'Argent,  Plata  verde  Mex.  (fr.  Mexico  and  Huelgoet), 
Berth.,  Ann.  Mines,  19,  784,  742. 1841,  2, 526,  1842.  Bromide  of  Silver;  Bromic  Silver.  Brom- 
silber  Germ.  Bromit  Haid,,  Handb.,  506.  1845.  Bromyrite  Dana,  Min.,  93.  1854.  Bromargyrit 
Bg.,  Min.  Ch..  196,  1860.    Plata  cornea  amarilla  melada  Domeyko,  Min.,  214,  1860. 

Isometric.     Observed  forms: 

a(100.  ï-i)  d(110.  »)  <?(111.  1) 

Crystals  rare.    Usually  in  small  concrétions.    * 

Cleavage  none.  Fracture  uneven.  Sectile.  H.  =  2-3.  G.  =  5'8-6.  Luster 
résinons  to  adamantine.  Color,  when  pure,  bright  yellow  to  amber-yellow;  slightly 
sreenish;  often  grass-  or  olive-green  exterually;  little  altered  on  exposure. 
TraDsparent  to  translucent.     Index,  %  =  2*2533  Na,  Wernicke. 

Comp. — Silver  bromide,  AgBr  =  Bromine  42'6,  silver  57*4  =  100. 

"Pyr^  etc.— In  the  closed  tube  and  with  raetallic  zinc  reacts  llke  cerargyrite.  B.B.  on  char- 
coal  emits  pungent  bromine  vapors  and  vields  a  globule  of  metallic  silver.  Fused  with  potassium 
bisulphate  in  a  matrass  gives  off  yellowish  brown  vapors  of  bromine.  Insoluble  in  nitric  acid. 
Difficultly  soluble  in  ammonia. 

Obs.— With  other  silver  ores  in  the  district  of  Plateros,  Mexico,  and  at  the  mine  of  San 
Onofrc.  seventeen  leagues  from  Zacatecas.  associated  with  cerargyrite  aod  cerussite.  also  in 
crystals  at  Chafiarcillo,  Chili,  with  cerargyrite,  sometimes  embedded  in  calcite;  also  at  Huelgocf 
in  Brittany,  with  cerargyriti». 
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172.  lODOH^OBCrrE.    Jodobromit  A.  von  Lonaulx,  Jb.  Miu.,  619,  1678.    Jodbromchlor- 
sllber  Oerm, 

Isometric.     In  octahedrons  with  cubic  planes. 

Cleava^e :  f;  indistinct.     Sectile.     Soft.     0.  =  5*713.    Luster  résinons.    Golor 

snlphur-yellow,  sometimes  greenish. 

Conip — 2AgCl.2AgBr.AgI  =  Chlorine  7*9,  bromine  17-8,    iodine  14*1,  ailver 

10-2  =  100. 

AnaL— Lasaulx,  1.  c. 

Cl  709  Brl7  80  11505  Âg  59*96  =  99*40 

Vyx^y  etc.— B.B.  on  charcoal  gives  off  bromine  vapors  and  leaves  a  silver  globule. 
ObB. — Found  in  small  ca villes  in  feri-uginous  quartz  at  the  "  ScbOne  Aussicht  "  mine,  near 
Dernbadi,  Nassau,  associated  with  beudantite,  carminite,  aud  iodyrite. 


173.  lODTRITB.  lodure  d'Argent  Vauguelin,  Ann.  Ch.  Phys.,  29,  99,  1825;  DomeykOy 
Ann.  Mines,  6,  158, 1844.  Plata  comea  amarilla  clara  Datheyko,  Min..  205,  1845.  lodic  Silver. 
lodsilber  Qûrm.  lodit  Haid,,  Handb.,  506,  1845.  lodvrite  Dana,  Min.,  96,  1854.  lodargyrii 
Sg.,  Min.  Ch.,  197,  1860.    lodsilber,  Jodsilber  Qerm,    Argent  ioduré  Fr. 

Hexagonal;    hemimorpliic.      Axis  è  =  0-81960;   0001  A  lOÎl  =  43°  25'  20"^ 
Zepharoyich\ 

Fonna*  :  m  (lOÏO,  7)  e  (80g4,  ()  as  tw.  pi.  g  (80S2,  f  )  /  (80Sl,  8> 

e  (0001.  O)  fi  (10Î2,  i)  o  (lOÎl,  1)  •  (2021, 2)  u  (4041, 4> 

Also  on  artif.  crystals»:  a  (ll50.  ^2);  v  (2028,  |)?,  e  (3084,  |),  ic  (4045.  f)î;  fi  (9-918a0.  ^%% 


e/ii  =  25**  19' 
cd  =  35'  22' 
«y  =  54''  50' 


«  =  62*'    9' 
çf=70*'86' 


eu  =  75"  12' 
00'  =  40'  12' 


M- 


=  52*  28i' 
uu'  =  57'  49' 


1. 


2. 


Iodyrite  is  homœomorphous  with  greenockite.  An  isometric  form  is  also  kuown,^  into  which 
the  hexagonal  form  passes  on  increase  of  température,  and  couversely.  The  former  change  ia 
accompanled  by  absorption  of  heat^. 

Natnral  crystals  in  hexagonal  prisms;  rarelv  twins"  with  tw.  pi.  e.   Also  massive^ 

and  in  thin  plates  with  a  lamellar 
structure. 

Cleavage:  c  perfect.  Sectile^  plates 
flexible. 

Soft.  G.  =  5-60-5-70;  5*707  Dmr.; 
5*609  Bat  h.  Luster  résinons  to  ada- 
mantine. Color  citron-  and  sulphur- 
yellow  to  yellowish  green,  sometimea 
brownish.  Streak  yellow.  Translucent. 
Index,  Uj  =  21816  Na,  Wernicke. 

Conip. — Silver  iouide,  Agi  =  Iodine 
New  Mexico,  Rath«.       Artif.  cryst.,  Zeph'.   54,  silver  46  =  100. 

^y-î  etc.— In  the  closed  tube  fuses  and  assumes  a  deep  orange  color,  but  résumes  ita 
yellow  color  on  cooling.  B.B.  on  charcoal  gives  fumes  of  iodine  and  a  globule  of  metallic 
silver.  With  zmc  reacts  like  cerargyrite  and  bromyrite.  Fused  with  potassium  bisulphate  in  a 
matniss,  yields  violet  vapors  of  iodine. 

Obs.— Occurs  in  thin  veins  or  seams  in  hornstone  at  Albarradon,  near  Mazapil,  in  Mexico; 
at  Algodones,  12  leagues  from  Coquimbo;  less  abuiidantly  at  Delirio  mines  of  Chaflarcillo,  Chili, 
where  the  crystals  are  sometimes  half  an  inch  broad  :  also  at  Ouadalajara  in  Spain.  At  Dem- 
bach,  Nassau,  with  iodobromite.  In  Arizona  at  Cerro  Colorado  mine.  In  New  Mexico,  with 
vanadinite  and  descloizite  at  Lake  Valley,  Sierra  Co. 

Dic  i?^/'""l  frtir  cryst.,  Zs.  Kr.,  4,  119,  1879;  Dx.  obtained  é  =  0*81488,  Ann.  Ch.  Phys.,  40, 
85,  1854.  See  Dx.,  1.  c.  Also  81g.,  Dernbach,  hemimorphic  crystals  with  eoiu  above  and  e { 
below:  Chaiiarcillo  cm^  t/holohedral,  Zs.  Kr.,  6,  229,  1881.  »  Zeph.,  1.  c,  hemimorphic 
cnrstals  with  o  above  and  below  &ud  m  r  n  fi  only  below.  *  Lehmann,  Zs.  Kr.,  1,  492,  1877. 
»  Mallard  and  Le  Chatelier.  Bull.  Soc.  Min.,  6,  181,  1883;  J.  Phys.,  4.  305,  1885.  •  Rath,  Lake 
Valley.  New  Mexico,  Zs.  Kr.,  10,  474,  1885. 

TocoBNALiTB  DoTMyko,  2d  App.  Min.  Chili.  41,  1867.  Plata  îodurada  mercurial.  Grenular 
massive.  Color  pale  yellow,  becomlng  darker  on  exposure.  Streak  yellow.  An  iodide  of 
silver  and  mercury. 

Analyste  gave:   Ag  88 -80.  Hg  8-90,  I  41  77,  siliceous  residue  16-66  -  96-12.     The  lois  la 
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due  to  aome  water  belonging  with  the  residue,  and  probably  some  iodine.    From  the  mines  oi 
Chaâarcillo,  Chili.    Named  after  M.  A.  Tocornal.  rector  of  tlic  Santiago  university. 

Several  minerais,  cliloro-iodides  of  silver  and  mercury  but  of  variable  composition,  are 
mentioned  by  Domeyko,  Min.  Chili,  8d  Ed.,  481.  1879. 

CocciNiTE.  lodure  de  Mercure  Del  Rio,  Ann.  Mines,  6,  824.  1829;  Beuil.,  Tr.,  2,  515, 1882. 
Coccinit  HcUd.,  Handb.,  572,  1845.  Mercure  ioduré  j^.  lodquecksilber  Qerm.  Chlorseien- 
quecksilber  del  CMiUlo. 

In  particles  of  a  reddish  brown  color  on  selenide  of  mercury,  adamantine  in  luster,  at  Casas 
Viejas,  Mexico;  and  supposed  by  Del  Rio  to  be  an  iodide  of  mercury.  But  CastiUo  says 
(Colegio  de  Min.  Mexico,  1865)  that  spécimens  labeled  by  Del  Rio  contain  no  iodine,  and  appear 
to  be  largely  chlorine  and  mercury,  y  et  are  not  calomel.  Castillo  desciibes  it  from  Zimapan 
and  Culebras.  both  massive  and  in  acute,  acicular,  rhombic  pyramids,  2-6  mm.  long;  color  Une 
red  to  yellow,  and  sometimes  yellowish  green,  changing  to  greenish  gray  and  dark  green  on 
exposure;  transparent  to  translucent.  In  a  closed  tube  affords  a  sublimate,  white  when  cold,  of 
HgtCls,  and  leaves  a  residuum  which  is  duU  red  while  hot.  orange-yellow  when  cold,  and  whicb 
B.B.  turns  aurora-red.  and  is  dissipated  with  an  odor  like  that  of  sélénium. 

ZiMAPANiTF.  Adam,  Tabl.  Min.,  70,  1869.  A  h3rpothetical  vanadium  chloride,  credited  to 
Del  Rio. 

BusTAMENTiTB  Adom,  Tabl.  Min.,  67,  1869.  Hypothetical  lead  iodide,  Pblt,  not  known 
to  occur  in  nature.    The  artiâcial  compound  is  hexagonal,  cf.  Rg.,  Er.  Ch.,  805,  1881. 

Zinc  Iodidb— Zikc  Bromidb. — lodine  and  bromine  are  stated  by  Mentzel  to  occur  along 
with  a  cadmiferous  zinc  in  Silesia,  and  hence  it  is  inferred  that  iodide  and  bromide  of  zinc  exist 
In  nature,  though  not  yet  distinguished.    Ann.  Mines,  6,  824,  1829. 


« 


II 
Flnorite  Group.    E(C1,F),.    Isometric. 

174.  HTDROPmXaZTZI.  Hydrophilit  Hauêm,,  Handb.,  857, 1818.  Chlorure  de  Calcium, 
Beud.,  Tr..  2,  513,  1882.  Clorocalcite  Scacchi,  Rend.  Ace.  Se.  Napoli,  Oct.  12.  1872;  Contrib. 
Min.  Yesuv.,  n,  87  (Mem.  Ace.  Se.  Napoli,  Dec.  18,  1878).    Chlorocalcite. 

Isometric.  In  cnbic  crystals,  sometimes  with  o  and  d.  As  a  crystalline  or 
mealy  incrustation. 

G.  =  2'2  artif.  Color  white,  sometimes  stained  violet.  Transparent  to  trans- 
lucent.   Taste  bitter.     Deliquesces  readily. 

Comp. — Calcium  chloride,  CaCl,  =  Chlorine  640,  calcium  36*0  =  100. 

The  ehiorocakiie  from  Yesuvius  contained  also  the  chlorides  of  potassium,  sodium,  and 
manganèse. 

P3rr^  etc. — B.B.  fusible.  Very  soluble  in  water,  attracting  moisture  from  the  air  and 
rapidly  deliquescing. 

Obs.— Occurs  at  Luneburg  in  anhydrite  and  e3rpsum,  and  associated  with  halite  (Hausm.). 
At  Yesuvius  in  cirstals  {ehlorac(UciU)m  bombs  of  the  éruption  of  April,  1872. 

At  Ouy'sCliffe,  Warwickshire,  as  an  impure  slimy  exudation  on  sandstone.  Mixed  with 
clav  in  the  province  of  Tarapaca  aud  elsewhere  in  Peru.  From  crevices  between  ejected  blocka 
nesr  the  middle  of  a  solfatara  in  the  crater  of  Barren  island,  Bay  of  Beunil,  chiefly  as  a  red  and 
orange  déliquescent  incrustation  raixed  with  ferrie  oxide  and  basic  aluminium  sulphate 
(Mallet). 

Named  from  vôoop,  water,  and  0i\oÇ,frtendy  in  allusion  to  its  hygroscopic  properties. 

The  hydrous  calcium  chloride  (CaCU  -j-  6H3O)  is  known  in  artiâcial  ciystals  belonging  to 
the  hexagonal  System,  cf.  Rg.,  Kr.  Ch.,  265,  1881. 

176.  TlêJJOKCm  or  Fluor  Spar.  Fluorés  lapides  gemmarum  similis  sed  minus  duri— 
qui  ignis  calore  liquescuut  [whence  he  dérives  the  name]— Colores  varii,  jucundi,  (1)  rubri,  (2) 
purpurei  (vulgo  amethysti).  (8)  candidi,  (4)  lutei,  (5)  cineracei,  (6)  subnigri,  etc.  [with  mention, 
also  of  its  use  as  a  flux  in  smelting],  Agric.,  Berm.,  458,  1529;  Ôerm,  Flusse  ttf.,  Interpr.,  464, 
1546.  Fluor  minerai  is  Stolbergicus,  Lithophosphorus  Suhlensis,  Woodwanrd,  Cat.,  1728.  Glas- 
Spat.  Spatum  vitreum.  TF«W.,64, 1747.  Fhiss,  Flussspat,  Glasspat,  Oronst.,  98,  1758.  Flussaures 
Kalk  SeheeU,  Ak.  H.  Stockh.,  1771.  Calx  fluorata  Bergm.,  Sciagr.,  1782.  Spath  fusible,  Spath 
vitreux,  de  LmU,  Crist.,  1772,  1783.  Fluorite  Napione,  Min.,  378,  1797.  Fluor  Spar,  Fluate  of 
j.iiij' .  Fluoride  of  Calcium;  Derbyshire  Spar,  Blue-john  Vulg.  Chaux  fluatée  Fr.  Fluorine 
Ikfiff  Tr.  2.  517,  1832.  Liparit  Oloek.,  Syn.  282.  1847.  Bruiachite  Macadam,  Min.  Mag.,  •/, 
4:5   ;88«.     Fluorina,  Spato  fluoré  Ital.    Ënpato  fluor,  Fluspat,  Bpan. 

Far.— Chlorophane  (fr.  Nerchinsk)  Th,  De  Orotthaus;  Dehimeth.,  J.  de  Phys.,  46,  39d 
1794.     Ratofkit  FiseJier,  John,  Ch.  Unters..  6,  282,  1812. 

Isometric.     Observed  forma'  : 
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Figt.  1-4,  simple  fonns. 


5,  Prelberg. 


0,  7,  Àlaton  Uoor,  i^glaad. 


Twins:  tw.  pi.  o,  commonly  penetration-twinH  (f.  6,  71,  Habit  eubic,  often 
modified;  less frequently  octahedral  or  dodecahedral ;  forma/,  e  (fluoroids)  common; 
aiso  the  Ticinal  form  C,  producing  atriationa  on  a  (f.  8);  hexoctahedron  t  also  com- 
mon. Cubic  urTBtalB  Bometimes  groaped  in  parallelposition,  tliueformiiiga  pseiido- 
octahedron.     Also  masBive;  granular,  coarse  or  une;  rarelj  columnar;  coiopuct. 

Cleavage:  o  perfect.  Fracture  flat-conchoidal  ;  of  compact  kiiida  Bplintpery. 
Brittle.  H.  =  4.  0.=  301-325;  3-180-3189  Kenngott,  mean  3-183.  Lnster 
vitreous,  Bometimes  splendent;  usuallj  glimmerlng  in  massire  varietieB.  Color 
white,  yellow,  green,  roae-  and  criinson-rea,  violet-blne,  aky-blue,  and  brown:  wine- 
jellow,  greeuish  bine,  vîolet-blue,  most  common;  red,  rare.  Streak  white.  Tnme- 
parent — subtninslucent.  Sometimes  presentiiig  a  blniah  fluorescence.  Pbospho- 
TeBcea  when  heated  gently.  Kefractive  index  for  Na:  w^  =  1-4339  Sarasîn; 
.«,  =  1-4324  (gray),  1-4342  (black),  Kohlrausch.  The  index  diminishea  slightly 
with  increaae  of  température.  Etching,  natural  and  artificial,  deveiopa  dépressions 
«orresponding  uauaUy  to  faces  of  m  (311)  or/ (310);  also  other  forma.  Exliibita 
a  différence  of  electrical  potential  between  the  facoa  and  anglps  of  a  cube,  both 
undor  the  action  of  heat  (pyro-electric)  and  of  light  (photo^-lectric).  Sometimea 
exhibits  anomaloua  double  refraction".     See  also  p.  1034. 

Huaa&k  flnda  Ibat  ail  fluorlte  showa  double  réfraction  with  VHryiiig  lieRreee  of  Intenalty,  the 
cryaUla  consiatiug  of  a  séries  of  lamells  crossing  one  anoilier  aod  apparuatly  parallel  to  Ibe 
dodecahedral  planea.  laotropic  spots  alsooccur,  lliough  rarc!y_.  The  slrurlure  of  the  cryMala  is 
that  of  tho  orthorhomblc  syalem  nith  tbe  axis  of  leasC  elastlcïty  normal  lo  a  cubic  face.  Tbe 
abnormal  double  réfraction  Is  probably  I«  be  regarded  as  secondary  and  due  tu  internai  tension: 
it  doea  DOt  disappear  at  a  red  heat, 

Comp. — Calcium  fluoride,  CaF,  =  Fluorine  48*9,  calcinm  51-1  =  100.  Chlorine 
ia  Bometimes  présent  in  minute  quantities. 

Vbt. — 1.  Ordinary;  (<i)c1eBvah1eorcryslallized,veryvarlouB  in  colora;  (&)âbrousto  columnar, 
aa  the  Derbyshlre  blue-John  useii  for  vases  and  other  ornamenta;  (cl  coarse  to  line  granular; 
(il)  earlhy,  dull,  and  Bometinies  very  soft.  A  soft  earthy  variely  from  Raluvka,  Itussia,  of  S 
javeuder-blue  color,  la  the  ratovkiU  or  raioflàle. 
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The  finely  colored  fluors  hâve  been  called,  according  to  their  colora,  faUe  ruby,  topaz, 
emerald,  amethyst,  etc.  The  colora  of  the  phosphorescent  llght  are  various,  and  are  independent 
of  the  actual  color;  the  kind  affording  a  green  color  is  the  chlorophane  (fr.  ;t/lâ9po$,  ffreen,  and 
0air€aBaty  to  appear)  or  pyro-emeraîd. 

Wyrouboff  attributes  the  various  colora  to  compounds  of  carbon  and  hydrogen,  derived  from 
a  slight  infusion  of  organic  mattera  in  the  solvent  watera;  he  found  (Bull.  Soc.  Ch.,  6,  884,  lb66) 
that  the  blue  and  violet  colora  changed  to  purple  on  heating,  and  supposes  that  two  CH  substances, 
a  blue  and  a  red,  were  présent,  the  former  more  volatile,  and  therefore  leaving  the  color  reddisb 
after  partial  heating. 

Breithaupt  obtained  for  fluorite  :  G.  =  8*017,  fr.  Alston  Moor,  Cumberland.  white;  8-1 70,  Euba, 
blue;  3176.  ib..  whiie;  3171,  fr.  Siberia,  blue;  3188,  ib.,  white;  8166,  fr.  near  Marienberg, 
greeu;  3173,  ib.,  blue;  8169,  fr.  Bôsenbrunn  in  Voigtland,  green;  8  186,  ib.,  blue,  3188.  ib., 
white;  8185.  fr.  Corawall,  fluorescent;  8188,  fr.  Switzerland,  rose-red;  8*193,  fr.  near  Freiberg, 
green:  3  255,  fr.  Mexico,  emerald-green  transparent  oct.;  3'324-8'857,  fr.  Siberia,  violet-blue. 
For  Kenngott's  observations  on  spécifie  ff ravi ty  see  Ber.  Ak.  Wien,  10,  1853. 

2.  Antatttnite  of  SchOnbein.  Stinkfluss  Oerm,  The  dark  violet-blue  fluor  of  WOlsepdorf, 
Bavaria,  afforded  Schrôlter  002  p.  c.  of  ozone,  which  Schôubein  (J.  pr.  Ch.,  83.  95, 1861,  89,  7, 
1863)  called  anUnone,  whence  his  name  for  this  variety.  Its  strong  odor  is  said  often  to  produce 
headache  and  vomiting  in  the  minera.  More  recently  antozone  has  been  shown  to  hâve  no  real 
existence,  and  the  odor  of  this  variety  has  been  attributed  to  free  fluorine. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  OD 
charcoal  fuses,  coloring  the  flame  red,  to  an  enamel  which  reacts  alkaline  on  test  paper.  With 
soda  on  platinum  foil  or  charcoal  fuses  to  a  clear  bead,  becoming  opaque  on  cooling;  with  an 
exceas  of  soda  on  charcoal  yields  a  residue  of  a  difficultly  fusible  enamel,  while  most  of  the  soda 
sinks  into  the  coal;  with  gypsum  fuses  to  a  transparent  bead.  becoming  opaque  on  cooling. 
Fused  in  an  open  tube  with  fused  sait  of  nhospliorus  gives  the  reaction  for  fluorine.  Treated 
with  sulphuric  acid  gives  fumes  of  hydrofluoric  acid  wnich  etch  glass. 

Oba. — Sometimes  in  beds,  but  generally  in  veins.  in  gneiss,  mica  slate.  clay  slate,  and  also 
in  limestones,  both  cr^talline  and  uncrystalline,  and  saudstones.  Often  occura  as  the  gan^e 
of  melallic  ores,  especially  of  lead.  In  the  North  of  England,  it  is  the  gangue  of  the  lead  vems 
which  intersect  the  coal  formation  in  Northumberland.  Cumberland,  Durham,  and  Yorkshire. 
In  Derbyshire  It  is  abundant.  and  also  in  Comwall,  where  the  veins  intersect  metamorphic  rocks. 
The  Cumberland  and  Derbyshire  localities  especially  bave  afforded  magnificent  spécimens. 
Common  in  the  mining  district  of  Saxony;  fine  near  Kongsberg  in  Norway.  In  the  dolomites 
of  St.  Qothard  it  occura  in  pink  oct&hedrons;  at  Mûnsterthal  in  Baden  in  flesh-red  Lexocta- 
hedrona.  Rarely  in  volcanic  régions,  as  in  colorless  octahedrons  in  the  Yesuvian  lava;  also  in 
massive  form  with  other  fluorine  compounds  in  ejected  masses  inclosed  in  the  tufa  of  Fiano  and 
at  other  points  in  the  Campania. 

In  Mairie,  on  Long  Island  Blue  Hill  Ba}^  in  veins.  In  N.  ffampshire,  at  N.  village  of 
Westmoreland,  2  m.  S.  of  meeting- house,  white,  green,  purple,  constituting  a  vein  in  quartz;  at 
the  Notch  in  the  White  Mts.,  green  oct.  in  quartz,  rare.  In  Vermant,  at  Putnev,  in  green  cubes. 
In  MaêsaehuseUs,  at  the  Southampton  lead  mine.  In  Gonneciieut,  at  TrumbulT,  the  chlorophanô 
var.,  with  toi^az;  at  Plvmouth,  in  octahedral  and  dodecahedral  cr^stals;  at  Willimantic,  purple, 
in  a  vein  in  gneiss,  ana  also  sparingly  at  the  topaz  vein;  at  the  Middletown  lead  mine.  In  New 
JbrA:,  in  Jefferson  Co. .  at  Muscolonge  lake,  formerly  abundant.  in  gigantic  cubes,  sometimes 
modified,  of  grass-green  and  pale-green  shades,  in  granular  limestone;  in  St.  Lawrence  Co.,  at 
Rossie  and  Johnsburgh,  rarely  in  fine  crystals:  also  at  Macomb,  where  a  large  cave  was  recently 
opened  (cf.  Eunz,  Am.  J.  Se,  38,  72,  1^9),  lined  with  cubic  crystals,  of  a  sea-green  color,  from 
1  to  6  inches  in  diameter,  some  of  the  groups  weiçhing  1000  pounds  and  the  whole  cavity 
estimated  to  contain  15  tons;  at  Lockport.  occasionally  in  cubes,  with  selenite  and  celestite  in 
limestone;  also  similarly  near  Rochester  and  Manlius;  Amity,  in  thin  seams,  with  spinel  and 
tourmaline:  at  Brewster.  at  the  iron  mine  in  colorless  to  purple  crystals,  sometimes  dodecahe- 
dral. In  New  Jersey ,  near  the  Franklin  Furnace,  Sussex  Co.  In  Virginia,  near  Woodstock,  in 
limestone;  on  the  Potomac,  at  Shepardstown,  in  white  limestone;  at  the  mica  mines  of  Amelia 
Court  House,  Amelia  Co.,  a  flnely  phosphorescent  variety  of  green  or  purple  color.  In  Illinois, 
Gftilatin  Co.,  for  80  m.  along  the  Ohio.  10  to  15  m.  below  Shawneetown.  andat  other  places,  dark 

Îiurple,  often  in  larçe  crystals,  in  Carboniferous  limestone,  with  galena,  and  through  the  soil. 
n  Mimouri,  in  cavities  in  limestone  at  St.  Louis,  with  calcite,  dolomite,  millerite.  In  Caltfornia, 
at  Mt.  Diablo,  rare  in  white  cubes  In  Arizona,  in  Castle  Dôme  dist..  white,  pink.  green,  purple. 
In  Nova  8eoUa,  at  Mabou  harbor.  green.  Near  Lake  Superior,  a  few  miles  from  the  N.E.  corner 
of  Thunder  Bay.  in  larj^  violet  cubes  on  amethyst,  affonling  magnificent  spécimens. 

Alt. — Fluorite  is  slightly  soluble  in  waters  containing  calcium  bicarbonate  in  solution.  The 
alkaline  carbonates  décompose  it,  producing  calcium  carbonate  or  ealeite,  and  a  subséquent 
change  of  the  calcite  may  produce  other  forms  of  pseudomorphs.  Fluorite  occura  changed  to 
quartz,  by  substitution,  and  also  to  llmonite,  hématite,  lithomarge,  psilomelane,  calamine, 
smithsonite,  cerussite,  kiaolinite. 

ArttL — Made  by  Scheerer  and  Drechsel  in  cirstallized  forms,  J.  pr.  Ch.,  7,  63. 1873. 

ReC — *  Elocke,  monograph,  Ber.  Ges.  Freib. .  6,  No.  4,  1876,  who  gives  early  Ruthorities, 
etc.  Dx.  adds  the  vicinal  (4010);  Gdt.  includes  also  e  (510),  r  (12'11).  Index,  2,  51,  1888.  Cf. 
Graîlich.  Kr.  Opt.  Unt.,  70. 1858,  on  peculiar  distorted  forms.    •  Lsx.,  Jb.  Min.,  134.  1875.    »  Id. 
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Zs.  Er.,  1,  859  seq.,  1877.  «  Groth.  BreiteobrUnn,  Min.-Samml.,  16,  1878.  «  Busatti,  Att.  Soc. 
Tosc.,  6, 12.  1888.  •  Van  Calker,  Zs.  Kr.,  7,  451, 1888.  ^  Hintze,  Riesengnind.  Zs.  Kr.,  14,  74, 
1888.  '  Hoefer,  Sarnthal.  Min.  Mitth.,  10,  158,  1880.  •  Flink,  Nordmark,  Ak.  H.  Stockh., 
Bihane,  13  (2),  No.  7,  46,  1888.    ^o  Busz,  Corawall,  Zs.  Kr.,  17,  558,  1890. 

11  Bibl.  Univ.,  10,  803,  1888;  cf.  Kohlrausch.  Zs.  Er..  2,  101,  1877,  and  Dufet,  Bull.  Soc. 
Min..  8,  257,  1885.  ^^  Anomalous  optical  characters,  Mld.,  Ann.  Mines,  10,  115.  1876;  Hussak, 
Zs.Er.,  12,  552,1887. 

On  fltwretcence,  Bohn,  Phil.  Mag..  34.  109,  1867.  On  etehing,  cf.  Baumh.,  Jb.  Min.,  605, 
1876;  Lsx..  Zs.  Er.,  1,  863,  1877;  Werner,  Jb.  Min..  1,  14.  1881;  van  Calker,  Zs.  Er.,  7,  449. 
1883.  HardTiesê,  Ëzner,  Hftrte  Eryst.,  81.  1878.  Ppro-electrieity,  Photo-eUctrieUy,  etc.,  Hankel, 
Wied.,  2.  66,  1877,  11,  269,  1880.  SUutieUy,  Elang,  Wied.,  12,  821,  1881;  Voigt,  Jb.  Min., 
Beii.-Bd..  4,  236,  1885. 

Bruiachitb  Macadam,  Min.  Mag.,  7.  42,  1886.  iDcrusts  barite  at  Loch  Bruithaicli,  In- 
verness-shire.  Scotland.  Il  was  firet  noted  by  T.  D.  Wallace,  ib.,  6,  169,  1885;  its  identity 
with  fiuorite  was  shown  by  Heddle,  ib.,  8,  274.  1889. 

GuNîasoNiTK  Clarke  and  Perry,  Am.  Ch.  J..  4,  140,  1882.  Massive,  deep  purple;  color  of 
powder  the  same.  Easily  scratcbed  by  a  knife.  G.  =  2*85.  Analysis  by  E.  A.  Kebler.  af ter 
deductlng  12-75  p.  c.  admixed  CaCO,:  CaF,  7489,  CaO  11*44.  SiO^  687.  Al.O,  5*95,  Na,O0-85 
=  100.    From  near  Gunnison,  Colorado.     Probably  an  altered  or  impure  fiuorite. 

176.  OHIiOROMAGNESITE.  Cloruro  di  Magnesio  A,  Scaecki,  Mem.  Incend.  Vesuv., 
181,  1855.     Cloromagnesîte  Id.,  Att.  Ace.  Napoli.  6,  1878. 

Magnésium  chloride,  MgOl,;  found  with  other  déliquescent  salts  of  Vesuv  ius. 


177.  SEIaLAITB.    Strûver,  Att.  Ace.  Torino,  4,  35,  1868. 
Tetragonal.     Axis  i  =  0-6596;  001  A  101  =  33^  24^'  A.  Sella\ 

Forma*:  r  (320,  i-})»  v  (301,  8-»)»         $  (111,  1)  a  (525.  1-|)» 

a  (100,»-»)  "     '  

m  (110,  /) 


À  (210,  ».2) 


e  (101,  1-t) 
/(605,  f-»)» 


fi  (112.  i)» 

u  (558,  f  )» 

^(502.  J.»)»  F(884.})» 


5.  \i 


n  (221,  2) 
w(551,  5)» 


€  (738,  H)' 
ô  (944.  f  D» 


ss' 


=r  nr  m'  nn"  =  123°  87' 

êê"     =  86**    1'  ee'     =    45°  50' 

fifi"  =  Sir    Oi'  ee"    =    06"  49' 

The  form  of  sellaite  is  near  that  of  the  species  of  the  Rutile  Group,  p.  233. 


w"      -  126"  28' 
aa'"  =     24'  50^' 


h  (212.  1.2)«! 
/  (828.  l-f  )« 
A  (972.  M)» 


80'  47' 
40'  19' 


In  crystalsy  usually  prismatic  in  habit  and  somewhat  fibrous  in  structure. 

Cleavage:  a,  ?n  perfect;  also  e  (Mld.).  Fracture  conchoidal.  Brittle.  .H.  =  5. 
t3.  =  2*972  Svr.;  3*15  Sella.  Luster  vitreous,  brilliant.  Colorless,  transparent. 
Optically  +.     Refractive  indices:  c»d  =  1*3780,  e^  =  1*3897,  Sella. 

Comp. — Magnésium  fluoride,  MgP,  =  Fluorine  61*4,  magnésium  38"6  =  100. 
Anal. — 1,  A.  Sella,  1.  c.    2,  8,  A.  Oossa,  on  the  corresponding  artiflcial  compound,  Zs.  Kr., 


1,  208,  1877. 


1. 


1.  Gebroulaz  glacier      G.  =  8*15 

2.  Aritf.  G.  =  2*857 
8. 


(f 


F 

61*58 
60*79 
6106 


Mg 

38*42  =  100 

89*21  =:  100 

88*94  =  100 


The  natural  minerai  gave  Strttver  39*64  p.  c.  Mg. 
Pyr.,  etc.— B.B.  in  small  fragments  fuses  wit£  intumescence. 
Insoluble  in  water;  also  in  acids,  except  concentrated  sulphuric 
acid:  with  this  it  evolves  hydrogen  fluoride. 

Oba.— Found  embedded  in  anhvdrite  or  in  sulphur,also  associated 

with  albite,  dolomite,  ma^nesite,  fiuorite.  celestite;  from  the  moraine 

of  the  Gebroulaz  glacier  m  Savoy  near  Moutiers,  north  of  Modane. 

Named  after  the  Italian  mineralogist  and  stateaman,  Quintino 

Sella  (1827-1884). 

Arti£— Formed  artificially  by  A.  Cossa  (1.  c.)  in  short  prismatic 
or  tabular  crystals.  with  a,  m;  sometimes  twins  1 0.  H.  =6. 
G.  =  2*857.  Phosphorescent,  with  a  violet  light  in  a  powerful  induction-current.  which 
Is  also  true  of  the  natural  compound.     Difficultly  fusible. 

Réf.—»  Mem.  Ace.  Linc,  4,  455.  1887;  Strûver  obtained  è  =  0*6619,  Att.  Ace.  Torino.  12, 
59,  1876.  Cf.  also  Mld..  Bull.  Soc.  Min..  11,  802.  1888.  «  Cf.  Strûver.  »  A.  Sella,  1.  c.  also 
some  other  doubtful  forma. 


Sellaite,  after  Strûver. 
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178.  IiAWRSNCITB.    Daubrée,  C.  R.,  84.  69,  1877.    Eisenchlorûr  Oerm. 
Solid,  becoming  soft  on  exposiire.     Color  green  to  brown. 
Gomp. — Ferrons  chloride,  FeCl,  =  Chlorine  55  "9,  iron  44*1  =  100. 

Obs« — Présent  io  meteoric  irons,  asthose  of  Tazewell  Co.,  Tenn.»  and  Rockingham  Co., 
K.  C,  as  identified  by  J.  Lawrence  Smitb  (1818-1888),  Am.  J.  8c.,  19,  159,  1855,  ib.,  13,  214, 
18^.  after  wbom  tbe  species  is  named.  Probably  aiso  présent  in  tbe  Greenland  native  iron 
(Daubrée).  Drops  of  ferrie  cbloride,  FeCU  (cf.  molysite),  formed  f rom  lawrencite,  of ten  exude 
in  drops  {Hagmatite,  Daubrée)  from  the  surface  of  meteoric  irons. 

Tbe  existence  of  tbis  substance  at  Vesuvius  was  announced  by  Monticelli  and  Covelli. 
The  artificial  FeCla  is  hexagonal,  uniaxial. 

179.  80A00HITB.  Protocloruro  di  Manganèse  A.  Scacchi,  Mem.  Incend.  Yesuv.,  181, 
1855.    Scaccbite  Adam,  Tabl.  Min.,  70,  1869. 

Manganèse  protochloride,  MnCl,  =  Chlorine  66"4,  manganèse  43*6  =  100. 
Â  déliquescent  sait  observed  with  magnésium  chloride  and  other  salts  at  Vesuvius. 

Chlorallumtnite.  Cloralluminio  A.  Scaeehi,  Att.  Accad.  Napoli,  6  (read  Dec.  18,  1878)- 
Aluminium  chloride  (AlCU  -|-a;HsO),  produced  with  molysite  and  chloromagnesite,  at  Vesuvius» 
«t  the  éruption  of  April,  1872. 

180.  OOTUNNTTB.  Cotunnia  MtmtieelU  é  (hffeUi,  Prodr.  Min.  Vesuv.,  1825.  Cotunnite 
J:^.,  Char.,  2,  179, 1880.    Lead  chloride.    Chlorblei  Oerm. 

Orthorhombic.    Axes  à:h:è  =  0-9976  :  1  :  1-6805  Schabus*. 

100  A  110  =  44*^  56',  001  A  101  =  59°  ISJ',  001  A  011  =  59°  14Î'. 

Forma  !  b  (010,  i-Q  e  (120.  f-2)  m  (1^,  i-î)  P  (Hl.  1), 

a  (100,  ».«)  e  (001,  0)  u  (104,  J-i)  «  (101,  l-î)  q  (122.  1-5) 

ee'    =  58*  144'  w'  =  118°  87'  pp'    =    8r  29'  qq'    =    46"  86' 

uu'  =  45°  40}'  op  =  ♦49*  15^'  pp"   =  184°  241'  qq"    =  128^  581' 

MU'  =  80°  18*^  pp"  =  •81°  15^  qq'  =   104°  14^ 

In  acîcular  crystals.    Also  in  semi-crystallîne  masses.  Cleavage:  a,  perfect. 

Soft;  scratched  by  the  nail.  6.  =  5-238;  5*83  Kg.  Luster  adamantine; 
inclining  to  silky  or  pearly.  Color  white,  also  yellowish  or  with  a  tinge  of  green. 
Streaic  ^^hite 

Comp.— Lead  chloride,  PbCl,  =  Chlorine  25-5,  lead  74-5  =  100. 

AnjO.— 1,  2,  Scaccbi,  Not.  Min.,  i,  p.  89  (Att.  Ace.  Nap.,  March  12,  1870):  1.  wax-yellow 
var.;  2,  white  laminœ.    Traces  of  fluorine  are  présent. 

1.  Cl  25-86  Pb  74-98  =  9965 

2.  25-88  78-98  =  9981 

Pyr.,  etc.— B.B.  on  charcoal  fuses  readily,  spreading  out  on  tbe  coal  and  volatilizînç,  rives 
a  white  coating,  the  inner  edge  of  whicb  is  tinged  yellow  from  lead  oxide;  the  coating  in  K.F. 
disappears.  Ûngeing  the  flame  azuré;  with  soda  gives  metallic  lead.  Added  to  a  sait  of  phos- 
phorus  bead,  previously  saturated  with  copper  oxide,  gives  the  reaction  for  chlorine  (see 
cerargyrite).     Soluble  in  about  22  parts  of  hot  water. 

Oba.— Found  by  Monticelli  and  Covelli,  in  tbe  crater  of  Vesuvius,  after  the  éruption  of 
1822,  accompanied  by  sodium  chloride,  and  chloride  and  sulphate  of  copper;  also  by  Scaccbi 
and  Guiscardi  on  the  lava  of  1855,  and  by  Scaccbi  on  that  of  1868  (1.  c).  Occurs  massiVe  with 
other  lead  minerais,  Mt.  Challacollo,  Tarapacà,  Chili. 

Named  after  Dr.  Cotueno  of  Naples. 

ReC— '  On  artif.  cryst.,  Ber.  Ak.  Wien,  4  (1),  456,  1850;  with  Miller  (Min.,  p.  616), 
fi  =  110.  e  =  011,  a  =r  111,  etc.;  the  crystals  deviate  at  most  but  3  or  4  minutes  from  the 
tetragonal  type,  and  are  near  calomel  in  angle,  as  noted  by  Schrauf . 

PsBUDocoTUNinTB.  Pscudocotunuia  A.  Seaechh  Att.  Accad.  Napoli.  6, 1878  (Contrib.  Min., 
n.  38).  Observed  in  acicular  yellow  opaque  crystals,  destitute  of  luster,  accompanying  cotun- 
nite, at  Vesuvius,  as  a  resuit  of  the  éruption  of  1872.  Composition  believed  to  be  PbCli.KCl, 
but  uncertain. 

181.  MOLTSrrB.    EisenchloHd    Haum.,   1819,    Handb.,  1468,   1847.      Molisite  Scaethù 
Molysite  Dana,  Min.,  5th  Ed.,  1868.  p.  118. 

Incrnsting.    Color  brownish  red,  light  or  dark,  and  yellow. 
Comp.— Ferrie  chloride,  FeCl,  =  Chlorine  65-5,  iron  34-5  =  100. 


Pf 
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Obs. — Noticed  by  Hausmann  at  Vesuvius  in  1819,  forming  a  brownish  red  incrustation  on 
lavas;  and  by  Scucchi  in  the  same  région,  as  a  resuit  of  récent  éruptions  (Eruz.  Vesuv.,  1850-65, 
Min.  Contrib.  Vesuv.,  ii,  48,  1873),  who  attributes  tbe  ycllow  color  of  the  lavas  about  the 
fumaroles  or  steam-holes  partly  to  this  species;  by  its  décomposition  a  reddish  brown  deposit, 
insoluble  in  water,  is  formed. 

Named  from  uôXvaiÇ,  itain,  in  allusion  to  its  staining  the  lavas. 

The  artificial  sait,  FeCU,  is  hexagonal. 

182.  TTSONTTB.    Allen  and  Comstoek,  Am.  J.  Se,  19,  890,  1880.    Fluocerite  pt. 
Hexagonal.     Axis  è  =  0-68681;  0001  A  lOÎl  =  *38°  25'  E.  S.  Dana*. 
Fomist  c  (0001,  0);  a  (1120,  »-2),  m  (lOÏO,  i);  p  (lOÎl,  1),  q  (2021,  2);  «  (1121,  2-2). 
Angles:  eq  =  5T  46'.  es  =  58°  57',  pp'  =  Se**  12',  ms  =  45"  84',  ;m  =  26^  20'. 
In  thick  prisme  with  c  a  m,  also  tabular;  crystals  mostly  altered  to  bastnâsite. 
Also  massive^  cleavable. 

Cleavage  :  6*  perf ect.  Fracture  subconchoidal.  Brittle.  H.  =  4*5-5.  G  =6*12- 
6*14.  Luster  vitreous  to  résinons,  on  cleavage  surface  Bomewhat  pearly.  Color 
pale  wax-yellow,  when  fresh,  changing  to  yeUowish  and  reddish  brown.  Trans- 
parent to  translucent.     Optically  négative. 

Comp. — A  fluoride  of  the  cerium  metals,  (Ce,La,Di)F,,  ratio  of  Ce  :  La(Di) 
=  14  :  11. 

AnaL — Allen  and  Comstock,  1.  c. 

t    Ce  4019*  La,Di  80-87»  F  [2944]  =  100  00 

*  Atomic  weight  141*2.  ^  Joint  atomic  weight  188. 

"Pyr^  etc. — B.B.  blackens,  but  does  not  fuse.  In  closed  tube  decrepitates,  changes  color  ta 
a  lieht  pink.  Insoluble  in  hydrochloric  and  nitric  acids,  but  soluble  in  sulphuric  acid,  with. 
évolution  of  hydrogen  fluoride. 

Obs. — Tysonite  occurs  in  feldspar  in  the  Pike's  Peak  région,  El  Paso  Co.,  Colorado. 

The  Qr\^TiA\  fluocerite  occurs  at  Fin bo  and  Broddbo  near  Éalun,  in  Sweden,  embedded  in. 
quartz  and  albite,  accompanyine  pyrophysalite  and  allanite;  it  is  described  as  beinc:  hexagonal 
with  basai  cleavage.  The  Broddbo  minerai  occurs  in  crystals  with  eq  =  ^V  2'  (A.IÏd.).  There 
seems  every  probability  that  this  minerai  is  identical  with  tysonite,  although  the  imperfect 
analysis  of  Berzelius  (5th  £d. ,  p.  126)  bas  left  its  composition  in  doubt.  The  fluocerite  from 
Osterby,  analyzed  by  Weibull  and  T^in,  seems  to  be  quite  distinct,  see  p.  176. 

Alt.— Commonly  altered  to  the  fluocarbonate  called  bastnftsite  (hamartite,  or  hydrofluo- 
écrite),  p.  291. 

Réf.—'  Am.  J.  Se,  27,  481,  1884.  The  minerai  from  Broddbo,  Sweden,  called  fluocerite 
by  Nordenskiôld  (see  above)  probably  belongs  hère;  he  found  0001  A  2021  =  61°  2',  Ofv.  Ak. 
Stockh.,  27,  550,  1870. 


183.  ORTOIiTTE.  Chryolith,  Thonerde  mit  Flussfture  Abildgaard,  Scherer's  J.,  2,  502, 
1799;  d'Andrada,  ib.,  4,  87,  1800.  Kryolith  Karst.,  Tab.,  28,  78,  1800;  id.  (with  anal.),  Klapr., 
J.  de  Phys..  61,  478,  1800,  Beitr.,  3,  207,  1802;  Vauq. ,  Ann.  Ch.,  37, 89, 1801.  Alumine  fluatée 
alcaline,  H.,  Tr.,  2,  1801.     Cryolite.    Eisstein  Germ. 

Monoclinic.      Axes    à  :  h  :  6  =  0-96626  :  1  :  1-38824;     /3    =  89°  49'  = 
001  A  100  Krenner*. 

100  A  110  =  44°  r,  001  A  101  =  55°  2^',  001  A  011  =  *54°  14'. 


FomiB*: 

a  (100.  »-î) 
c  (001,  0) 


m 


m  (110,  J) 
«J  (101, -1-t) 
k  (ÎOl,  1-i) 


1. 


r  (011,  1-i) 

e  (112, --i)astw.  pi. 

2. 


Pdll.-l) 

g  (in.  1) 

e  (828,  -IHf) 


8  (121,  -2-à) 
i  (Î21,  2-à) 
«  (176,  -f  7) 


3. 


/^^ 


m 


\ 


\ 


J 
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Figs.  i-3,  Greeuland,  Krenncr 


CR70LTTE, 

i»m"'  =  *88'   2' 

em  =  *89"  62' 

a'g 

=   50"    2k' 

W     =116'8r 

a«       =    84*47' 

tfç  =    68"  31' 

as 

=    63"  5»i' 

ee'    =    55"  4^ 

ek       =    66"  ir 
rr'      =  108"  28' 

eê        =    44"  64' 

es   =    72-11' 
<j<    =    72*20' 
ex  z=   58*  84' 

at 
ae 

PP' 

=    64"    5i' 
=    43"  25' 

=    76"  46' 

ms   =    25*28' 
mx  =   47*21' 
mr  =    65"  86' 

mf      =44*68' 

ap  =   49"  56' 

=    76*65' 

wn  =   68*48' 

mp      =    26*84' 

ar  =   89*  63*' 

=  115"  27' 

*TO'  =    68"  61' 

ep       =    63*18' 
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Twins':  tw.  pi.  (1)  w,  contact-twins  with  mm  =  3°  56',  also  as  polysynthetîc 

lamellse  resembling  plagioclase;  (2)  z  (1 12)  contact-twins,  and  since  cz  =  mz  nearly, 
the  prism  of  one  individual  sensibly  coincides  with  the  baseof  the  other,  while  the 
other  prismatic  faces  unité  in  a  diagonal  line  at  a  very  obtuse  angle;  also  (with  tw. 

?►!.  Î12)  shown  as  enclosed  lamellœ,  which  mav  be  nroduced  by  application  of  beat. 
3)  a,  with  efface  nearly  |  m,  seen  in  enclosed  lamellaB;  and  perhaps  also  (4)  c.  Cryp- 
tais often  cubic  in  aspect  and  gronped  in  parallel  position,  races  vi  striated  |  edges 
m/r,  m/v,  also  m/c.    Massive,  cleavable. 

Cleavage:  c  most  perfect,  also  m,  k  somewhat  less  so.  Fracture  uneven. 
Brittle.  H!  =  2*5.  G.  =  2*95-3 '0.  Luster  vitreous  to  greasy;  somewhat  pearly 
on  c.  Colorless  to  snow-white,  sometimes  reddish  or  brownish  to  brick-red  or  even 
black.     Transparent  to  transluoent. 

Optically  +•  Double  refraction  weak.  Ax.  pi.  i.  ô;  Bx»  A  ^  =  —  43°  64' 
in  white  light.    Dispersion  p  <  v;  also  horizontal.    Axial  angles: 

2E,  =  58°  50'    2Ey  =  59°  24'    2Eb,  =  60°  10'  Krenner*. 

Befractive  index  (for  a  prism  with  edge  |  BXo)  =  1  '364  Na,  Knr.  ;  also  1  '3343 
Websky*,  or  differing  but  little  from  that  of  water.  On  etching-figures,  cf.  Baum- 
hauer*. 

€omp. — A  fluoride  of  sodium  and  aluminium,  Na.AlF.  or  3NaF.AlF,  = 
Fluorine  54'4,  aluminium  12*8,  sodium  32*8  =  100.  A  little  iron  sesquioxide  is 
sometimes  présent  as  impurity. 

AnaL— 1,  2,  Brandi,  Zs.  Kr.,  7,  886.  887,  1888.    8,  Hillebrand,  Bull.  20,  U.  8.  G.  Surv.,  p. 
48,  1885. 

F  Al       Na 

1.  Greenland  5415        1307    32-56  =  9978 

2.  "  54-28        1301    32-41  =9970 

8.  Colorado     G.  =  2972       58-55t      12*81    82-40  FcO,  0*40,  Ca  0-28,  H,0  =  080  =  99  74 


r.,  etc. — Fusible  in  amall  fmgmeDts  in  tbe  flame  of  a  candie.  B.B.  in  the  open  tube 
heated  so  tbat  the  flame  enters  the  tube  gives  off  hydrofluoric  acid,  etch  ng  the  glass;  tbe  water 
which  condenses  at  the  upper  end  of  the  tube  reacts  for  tluorine  wit  Brazil-wood  paper.  In 
the  forceps  fuses  very  easily,  coloring  the  tlaxne  yellow.  On  va  arcoal  fuses  easily  to  a  clear 
bead.  which  on  cooling  becomes  opaque;  ufter  lonç  blowinii.  the  assay  spreads  out,  the  fluoride 
of  sodium  is  absorbed  by  the  coftl,  u  sufiocating  oaor  of  fluorine  is  ^iven  off,  and  a  crust  of 
aluniina  remains,  which,  when  heated  with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble 
in  sulphuric  acid,  with  évolution  of  hydrofluoric  acid.  Slightly  soluble  in  water,  1  part  in  2780 
at  \%''  C.  Johnstrup. 

Obs.— Occurs  m  a  bay  in  Arksuk-âord,  in  West  Greenland.  at  Ivigtut  (or  Evigtok),  about 
12  m.  from  tbe  Danish  settlement  of  Arksuk,  wbere  it  constitutes  a  large  bed  in  a  granitic  vein 
in  a  gray  gneiss.  The  crystals  occur  in  cracks  in  the  massive  minerai.  The  iirst  spécimens  of 
cryolite  came  through  Denmark  from  Greenland,  and  theearlicst  notice  of  itwasby  Schumacher 
in  the  Abh.  Kat.  Ges.  Copenhagen,  4, 1795.  The  locality  was  described  from  personal  observa- 
tion by  Giesecke  in  Ed.  Encyc,  10,  97,  and  Ed.  Phil.  J..  6,  141,  1822;  by  J.  W.  Tayler  iu  the 
Q.  J.  G.  Soc,  12.  140;  and  more  recently  by  Johnstrup  (FOrh.  Skand.  I^at.,  12.  234;  1880). 
Johnstrup  finds  the  cryolite  limited  to  the  granité;  he  aistinguishes  a  central  and  a  peripheral 
part;  the  former  has  an  extent  of  500  feet  in  length  and  1000  feet  in  breadih  and  consists  of 
cryolite  chiefly,  with  quartz,  siderite.  galena,  sphalente,  pyrite,  chalcopyrite,  and  wolframite 
irregularly  scattered  through  it.  The  peripheral  portion  forms  a  zone  about  the  central  inass  of 
cryolite;  the  chief  minerais  are  quartz,  feldspar.  and  ivigtite,  also  fluorite,  cassiterite,  molyb- 
denite,  arsenopyrite,  columbite  Its  iuner  limit  is  rather  sharply  deôned,  though  there  inter- 
venea  a  breccia-Iike  portion  consisting  of  the  minernls  of  the  ou  ter  zone  enclosed  in  cryolite; 
beyond  this  it  passes  into  the  surrounding  granité  without  distinct  boundary.  Also  occurs  spar- 
inglj  near  Miask,  in  the  Ilmen  Mts.,  in  a  topsz  mine  with  chiolite  (and  chodneffite). 

Cryolite  and  its  altération  products,  pnchnolite,  thomsenolite,  prosopite,  etc. ,  also  occur  in  very 
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llmited  quantity  at  the  southem  base  of  Pike's  Peak,  £1  Paso  county,  Colorado,  north  and  wesl 
of  Saint  Peter's  Dôme;  thev  are  found  in  veiu-like  masses  of  quartz  and  microcline  embedded  in 

fanite;  zircon,  astropbyllite,  and  columbite  are  associated  minerais.  Also  reported  from  the 
ellowstone  Park(Min.  fies.  U.  S.,  1886.  p.  608). 

Named  from  KpvoS,  froêt,  XzBoÇ,  êtone,  bence  meaning  icâ-^Umê,  in  allusion  to  the  translu- 
cency  of  the  white  cleavage  masses. 

Artif.,  Alt.— On  artiflcial  altération  products.  showinff  that  the  sodium  may  be  jeplaced  by 
the  alkaline  eartbs  (Ca,  Mg,  etc.),  see  Noellner.  Zs.  O.  Oes.,  33,  189,  1881.  The  related 
minerais,  pacbnolite,  thomsenolite,  etc.,  are  largely  secondary  products  due  to  the  altération 
of  the  original  cryolite. 

Ref^ — *  Nat.  Ber.  aus  Unearn,  1,  151,  1888.  Cryolite,  at  flrst  regarded  as  orthorhombic,  was 
made  triclinic  by  Des  Cloizeaux,  Propr.  Opt.,  1,  64,  1857,  K.  R.,  p.  201,  1867.  and  by 
Websky.  Jb.  Min.,  810,  1867;  cf.  also  Dx.,  Bull.  Soc.  Min..  6,  254.  1883,  and  Qroth.  Zs.  Kr.,  10, 
642.  1886.  «  Knr.,  1.  c.  »  See  Mgg.,  Jb.  Hamb.,  1,  67.  1888-84,  Zs.  Kr.,  11,  167,  170,  1885; 
also  Cross  and  Hillebrand,  Bull.  20.  U.  S.  Geol.  Surv..  45.  1885.  *  Knr.,  1.  c.  »  Webeky.  1.  c. 
•Zs.Kr.,  11.183.  1885. 

Elpasolitk  Crou  and  Hillebrand,  Am.  J.  Se.,  26,  288,  1888;  Bull.,  20.  U.  S.  Geol.  Surr. 
p.  57,  1885.  Massive  or  showing  an  indistinct  isometric  form;  optically  isotrQpic.  Colorless  to 
white.    An  imperfect  aiialysis  (Ëillebrand)  gave: 

F  46*98  (cale.)    Al  11-82    Ca  072    Mg0*22    K  28*94  (approz.)    Na9  90  (approx.)  =  98  08 

This  suggests  a  composition' analogous  to  cryolite  witb  sodium  in  part  replaced  b^  potassium. 
Occurs  sparingly  in  caviiies  in  the  massive  pachnolite  from  the  Pike's  Peak  région,  £1  Paso 
county,  (jolor»io. 


184.  OHIOUTB.    Chiolith  (fr.  Miask)  Hermann  d  Auerbaeh,  J.  pr.  Ch.,  37,  188.   1846. 
Arksutite  G.  Hagemann,  Am.  J.  Se,  42.  94,  1866. 

Tetragonal.     Axis  è  =  1-0418;  001  A  101  =  46°  lOV  Koksharov*. 

In  small  pyramidal  crystals,  o  (lll,  1)^  with  an  undeter- 
mined  zirconoid, z,  and  rarely  c  (001,  0).  Angles:  oo'=*71° 
37',  oo"  =  111°  401'. 

Twins:  tw.  pi.  o,  contact-twins  sometimes  prismatic  in 
aspeck.  Distinct  crystals  rare  and  very  small.  Usually 
massive  granular,  resembling  cryolite;  structure  crystalline. 
Cleavage:  o?  H.  =  3-5-4.  G.  =  2 -84-2 -90  Kg.;  2-99 
Lindstrôm.  Color  snow-white.  Luster  vitreous.  Trans- 
parent to  translucent.    Optically  négative,  Dx.,  Knr. 

Comp. — A     âuoride     of     aluminium    and      sodium, 
6NaF.3AlF,  =  Fluorine  57-7,  aluminium  17-5,  sodium  24-8  =  100,  Groth-Brandl. 
Anal.— 1.  Brandi.  Zs.  Kr.,  7,  478,  1883.     2,  8.  G.  Lindstrôm,  G.  Fôr.  FOrh.,  8.  172.  1886. 

Na 

24*97  =  99'98 

24-72  Ca  0*22.  Mg  005  =  99-48 

24.49  Mg  011  =  10002 


F                 Al 

1.  Miask 

2.  Ivigtut 
8. 

G.  =  2-994 

67-80            17-66 

6716*           17-28 
57.74.           17-58 

*  Calculated. 

Earlier  analyses  (6th  Ed.,  p.  128)  on  less  pure  material  were  made  by  Hermann  and  Ram- 
melsbcrg.  The  analysis  of  Hagemann,  upon  which  **  arksutite  '*  was  based,  was  shown  by  Groth 
(Zs.  Kr.,  7,  479,  1888)  to  be  untrustworthy,  and  the  Identity  of  the  minerai  with  chiolite  was 
later  establisbed  by  NordenskiOId  on  thestrength  of  LiudstrOm's  analysis  (l.c);  cf.  also  Kreuner, 
who  noted  the  resemblance  in  form,  Nat.  Ber.  aus  Ungarn.  1,  170,  1888. 

Pyr. — Like  cryolite,  but  somewhat  more  fusible. 

Obs. — From  the  llmen  Mts.,  near  Miask,  wheie  it  occnrs  in  granité,  with  topaz.  fluorite, 
phenacite.  and  cryolite.  Also  with  cryolite  at  Ivigtut,  Greenhitid,  in  white  granular  masses, 
occasionallv  showiu g  cleavage. 

Kamed  from  x^^^*  snaw,  AzOoÇ,  atone,  in  allusion  to  its appearance  and  similarity  to  cryolite 
(=  ieesione). 

Réf.— >  Vh.  Min.  Ges.,  p.  1,  1850-51;  Min.  Russl.,  4,  898.  Cf.  Kenng..  Ber.  Ak.  Wien,  11, 
980,  1853,  who  made  the  crystals  orthorlinmbic. 

Chodnsffite.  Chiolith  (fr.  Miask)  v.  Wôrth  db  Uhodtiet,  Vh.  Min.  Ges.,  1845-46,  208,  216. 
1846.  Chodneffite  Dana,  Min.,  284,  1850;  Cryolite,  ib.,  97,  1854.  Chodnewit.  Nipholith 
Naum.,  Min.,  219,  1864. 

Separoted  from  chiolite  on  the  basis  of  analyses  by  Chodiiov  nnd  Rammelsberg  (5th  Ed.,  p. 
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129);  but  as  shown  by  Groth.  the  différences  are  almost  certainly  due  to  want  of  purity  in  the 
material  analjpzed.  The  formula  deduced  (and  still  preferred,  I^.)  for  chiolite  was  8Naf'.2A]Fa; 
that  for  cbodnefflte,  2NaF.AlFt. 

186.  HIBRATITB.  A.  Cossa,  Trans.  Ace.  Linc,  6,  141,  1882;  Bull.  Soc.  Min.,  6,  61, 
1882. 

Isometric.    In  octahedrons  or  cubo-octahedrons  f orming,  with  scales  of  sassolite, 
stalactitic  concrétions  of  grayish  color  and  spongy  texture. 

The  coDcretions  contain  also  selen-sulphur,  arsenic  sulphlde,  and  the  alunis  of  potassium, 
CKsium,  rubidium,  and,  in  small  quantities,  thallium.  They  are  four-fifths  soluble  in  boiling 
water,  from  which,  on  cooling,  a  gelatinous  precipitate.  later  becoming  crystalline,  séparâtes  out; 
the  latter  oonsists  of  isotropic  crystals.  cubes  with  octahedral  faces. 

For  thèse  the  composition  2EF.SiF4  was  obtained  on  analysis  =  Fluorine  51*9,  silicon  12*7, 
potassium  854  =  100. 

Otaa. — From  the  fumaroles  of  the  crater  of  Vulcano  (Greek  name,  Hiem),  one  of  the  Lipari 
Jf^Rfidg. 

The  foUowing  lluorides  are  mentioned  by  Bcacchi  as  occurring  at  VesuTius,  Ait.  Ace 
Napoli,  6,  1878  (Contr.  Min.,  u,  1874): 

Hydrofluorite.  Idrofluore  A,  Sec,  Hydrofluoric  acid  gas  (HF)  observed  especially  after 
the  éruptions  of  1870,  1872. 

Pboidonitb.  Froidoniua,  A.  Bec.  Silicon  tetrafluoride  (SiF4)  observed  in  the  exhalations  at 
the  time  of  the  éruption  of  1872. 

Crtftohautb.  Criptoalite,  A.  Sec.  A  fluo-silicate  of  ammonium,  perhaps  2NH«F.SiF4. 
observed  with  aal  ammoniac  at  a  Vesuvian  f  umarole. 


II.  OxyohlorideB,  Oxyfluorides. 


A.  Oxychlorides. 
186.  HaUcokite  PbGl,.PbO  Tetragonal 


187.  Mendipite  PbGl,.2PbO 

188.  Schwartzembergite  Pb(I,Cl),.2PbO 


189.  Laurionite 

190.  Dayiesite 

191.  Fiedlerite 

192.  PereyUte 


PbCl,.Pb(OH), 


CuCl,.Pb(OH).? 


(C 


193.  Atacamite  GuGl,.3Cu(0H), 

Melanothallite     GuGl,.Gu(OH),.H,0? 

194.  Daubréeite 


é  =  1-7627 

é  =  0-8005 

Bhombohedral 

à:h:è 

Orthorhombic  0-7328  : 1 . 0-8315 

"  0-7940:1:0-4777 

à:h:é  ft 

Monoclinic      0-8192  : 1 : 0-8915  77°  20' 

Isometric 

à:h:é 

Orthorhombic  0-6613  : 1 : 0-7515 


196. 

196.  Flnoeerite 


B.  Oxyfluorides. 

2(Ga,Mg)F,.(Ga,Mg)0 
B,0,.4EP,  R  =  Ce,  etc. 


Hexagonal 


186. 

Tetragonal. 


A.  Oxychlorides. 

TB.    R  R  Oreg,  Phil.  Mag.,  2.  120,  1851.    Bg.,  Fôgg..  86,  144.  1852. 
Axis  é  =  1-7627;  001  A  101  =  *60°  26'  >filVrV 


170  CHLOBIDES,  BB0Mn)E8,  lODJDES-FLUOBIDES. 

Forma:  c  (001.  0);  m  (110,  i);  «  (101.  l-i );  r  (111, 1). 

Angles:  m'  =  75*^  64i'.  «e  '  =  120''  52',  or  =  eS**  8i'.  rr'  =  82'  2',  rr"  =  186'  IT, 
me  =  52^  8'. 

Grystals  tabular  1  c.    Gleavage  :  c  imperfect.    Fracture  uneven^  slightly  con- 

choidal.  / 

H.  =  2*5-3.  G.  =  7*21.  Luster  adamantine,  oo- 
casionally  pearly.  Golor  clear  yellowish,  sometimes  a 
Little  greenish.     Transparent  to  translucent. 

Comp.— Anoxychloride  of  lead,  Pb.OGl.or  PbGl,.PbO 
=  Chlorine  14-2,  oxygen  3-2,  lead  82-6  =  100,  or  Lead 
chloride  55 '5,  lead  oxide  44*5  =  100. 

AnaL— 1.  R.  A.  Smith.  Phil.  Mag..  2,  120.  1851.    2,  Rg.,  1.  c;  he  gives  Cl  18'88.  Pb  8216,. 
and  G.  =  5*896;  the  last  cannot  be  correct. 

PbO 

44-80  ign.  007    =    09-65 
46-42    =    98-87 

Pjrr.,  eto.— Like  mendiplte. 

Obo. — From  an  old  mine  at  Cromford  near  Matlock  in  Derbyshire.  with  phosgenite;  also, 
as  a  sublimation-product.  at  Vesuvlus  after  the  éruption  of  1858.  R.  Cappa,  C.  R..  50.  955.  1860. 
Probably  from  Mt.  Challacollo.  Tarapaca.  Peni,  in  crystalline  crusts  in  a  quartzose  gangue;  an 
analysis,  after  deducting  82  p.  c.  quartz,  rave:  PbCU  65*87.  PbO  84-68.  The  excess  of  lead 
chloride  is  attributed  to  cotunnite.  but  the  Tdentiâcation  is  incomplète.  Raimondi.  Min.  Pérou, 
170.  1878, 

>  Min.,  p.  620.  1862. 


PbCl. 

1. 

55-18 

2. 

52-45 

187.  MBNDIPITB.  Saltsyradt  Bly  (Salzsaures  Blei)  Ben,,  Ak.  H.  Stockh..  184.  1828; 
Ed.  J.  Se,  1.  879,  1824.  Kew  ore  of  lead  from  Mendip.  Peritomous  Lead-barvte,  Haid.,  Min. 
Mohs.  2. 151, 1825.    Muriate  of  Lead.  Chloride  of  Lead.     Plomb  chloruré,  pt..  Ir.    Kerasine  pt. 

Èest  phosgenite]  Beud.,  Tr.,  2. 502,  1882.    Chlor-Spath  Breith.,  Char..  61. 1882.    Berzelite  Léiy, 
in.  Heul..  2.  448.  1887.     Mendipit  Gloek.,  Grundr..  604.  1889. 

Orthorhombic.     Axes:  à:i  =  0-8005  :  1.     100  A  110  =  38**   42'  Miller". 

Formas  a  (100,  î-î).  b  (010.  i-ï),  e  (001.  0).  m  (110.  /). 
Angles:  atn  =  88''  42'.  mm'"  =  77"  24'. 

Occurs  in  fibrous  or  columnar  masses,  often  radiated. 

Gleavage:  m  highly  perfect;  a,  b  lessperfect.  Fracture  conchoidal  to  uneven. 
H.  =  2*5-3.  G.  =  7-7*1.  Luster  pearly,  inclining  to  adamantine  upon  cleavaçe 
face.  Golor  white,  with  a  tinge  of  yellow,  red,  or  blue.  Streak  wnite.  Feebiy 
translucent  to  opaque. 

Comp.— Pb,0,Gl,  or  PbGl,.2PbO  =  Ghlorine  9*8,  oxygen  4-4,  lead  85*8  =  100, 
or  Lead  chloride  38*4,  lead  oxide  61*6  =  100.     Analyses  see  5th  Ed.,  p.  120. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal 
fuses  easiljy',  and  is  reduced  to  metallic  lead  with  élimination  of  acid  vapors.  piving  the  coal  a 
white  coating  of  lead  chloride,  the  inner  edge  of  which  is  yellow  from  lead  oxide.  With  sait  of 
phospborus  bead,  previously  saturated  with  oxide  of  copper,  colors  the  O.F.  azure-blue.  Soluble 
in  nitric  acid. 

Obs. — Formerly  found  near  Churchill  in  the  Meudip  Uills,  Somersetshire,  in  small  radiated 
cr^rstalline  masses  with  ealena  on  earthy  black  manganèse;  also  occura  at  mine  Kunibert  near 
Brilon  in  Westphalia.  Keported  in  opaque  white  crystals  from  Tarnowitz,  Silesia;  thèse,  how- 
eyer.  bave  been  shown  to  be  altered  phosgenite. 

Réf.—'  Mil-.,  Min.,  621.  1852. 

18t.  SGHWARTZXJMBERQITE.  OxychloroTodure  de  plomb  (fr.  Atacama)  Domet/ko, 
Ann.  Mines,  6,  458,  1864;  Plomo  oxichloro-ioduro.  Min.  Chili.  Schwartzembergite  Dana,  1868. 
Plumbiodite  Adam,  Tabl.  Min.,  67.  1869. 

Rhombohedral.  Optically  uniaxial,  négative,  Btd.*  In  drusesof  small  crystals. 
Also  in  tliin  amorphous  crusts,  compact,  passing  into  earthy. 

Brittle.  H.  =  2-2*5.  G.  =  G-2-6-3  Liebe.  Luster  adamantine.  Golor 
honey-yellow,  when  purest;  also  straw-yellow,  inclining  to  lemon-yellow.  sometimes 
a  little  reddish.     Streak  straw-yellow. 
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Comp.— Probably  Pb(I,Cl)  .2PbO,  with  I  :  Cl  =  3  :  2.    Thia  requjrea:  Lead 
tshloride  13-4,  lead  iodide  33-1,  lead  oxide  53*5  =  100. 


Anal.— Liebe,  Jb.  MId.,  \^,  1867: 


PbCl, 
11-40 


Pbl, 
80-89 


PbO         Pb804       PbCO,      Sb,0, 

48-92  6  51  1-88  0*91  =  99-61 


Liebe  regards  ail  the  ingrédients  as  impurities  except  the  iodide  and  oxide  of  lead. 

Pyr.,  etc.— Very  fusible,  like  cerargyrite;  in  fusing  loses  its  color;  on  charcoid  metallic 
slobules.  In  a  matmss  abundant  violet  vapors  of  iodine.  No  effervescence  with  nitric  acid,  but 
loses  color,  becoming  first  brownish  and  theu  wbite,  and,  if  some  water  be  added,  it  dissolves 
oompletely  on  heating. 

Oba. — Forms  crusts  on  galena  at  a  mine  15  leagues  from  the  port  of  Paposo  in  the  désert  of 
Atacama,  where  it  was  discovered  by  Mr.  Schwartzemberg.  At  the  San  Rafaël  mine  in  Bolivia; 
Sierra  Gorda,  in  Peru. 

->  Bull.  Soc.  Min.,  4.  87,  1881. 


189.  X^AUBIONITE.    KôcMin,  Ann.  Mus.  Wien,  2,  188,  1887. 

Orthorhombic.     Axes  à\l\è  =  0-7328  :  1 :  0-8315  Kôchlin*. 

100  A  110  =  36°  14',  001  A  101  =  48°  361',  001  A  011  =  39"*  44|'. 
Fomuis  a  (100,  »-i),  h  (010,  f-ï).  c  (001,  0)\  l  (210,  »-2),  m  (110.  /),  n  (120,  i-5);  d(012,  i-ï); 
p  (151,  5-5);  also  uncertain  410,  820,  840,  160.  and  a  pyramid  near  141. 


tt'"  =  40^15' 
mm"  =  72*28' 
hm      =  •53"  46' 


nn'  =  68'  87' 
dd'  =  45'    9' 


hd  =»67'*25f 
pp'  =    29*  44' 


pp"  =  158"  62' 
pp'  =  140*    1' 


In  minute  prismatic  crystals  flattened  ||  b;  faces  b  with  feather-like    stria- 
tions  1  edge  b/p. 

Cleavage:  a  distinct;  perhaps  also  c,    H.  =  3-3-5.    Luster  adamantine,  on  a 
silky.     Colorless.     Transparent. 

Comp.— PbClOH  or  PbCl,.Pb(OH),  =  Chlorine  13-7,   oxygen  3-1,  lead  79*7, 
water  3-5  =  100,  or  Lead  chloride  53-6,  lead  oxide  43-0,  water  3-5  =  100. 
AnaL— Bettendorff.  Ber.  nied.  Oes.,  p.  158,  1887. 

Cl  13-77  O  817  Pb  79*88  H,0  8*68    =    100 

PjfT.— B.B.  fuses  easily  and  quietly  to  a  yellowish  opaque  bead;  on  charcoal  with  soda  a  lead 
-globule.  Soluble  in  nitric  acid,  also  in  part  in  hot  water  when  in  powder.  The  water  is  driven 
off  above  142°  C. 

Obi. — Occurs  in  groups  of  crystals  together  with  phosgenite  and  cerussite  in  cavities  of  lead 
slag  at  liAurion.  Greece,  as  a  resuit  of  the  action  of  sea-water  to  which  the  slag  had  been  ex- 
po^ for  some  2000  years. 

Réf.— 1  L.  c,  and  ib.,  2,  88,  127  (Notizen);  the  symbol  of  p  is  erroneously  given  as  (2*10*1). 
€f.  also  Rath,  Ber.  nied.  Ges.,  p.  150,  June  6,  1887. 


190.  DAVIESrrB.    L.  meieher,  Min.  Mag.,  8,  174,  1889. 
Orthorhombic.     Axes  à:h:é  =  0-7940  :  1  ;  0-4777  Fletcher. 
100  A  110  =  *38^  27',  001  A  101  =  *31°  2',  001  A  011  =  25°  32'. 


Foxms: 

b  (010,  i-ï) 
€  (001.  0) 


m  (110.  /) 
d  (101.  14) 
e    (801,  8-i) 


/  (011,  1-ï) 
g  (081.  8-ï) 
h  (051,  5-ï) 


«(221.2) 
t  (211,  2-2) 
ê  (121,  2-â) 


r  (251,  64) 


mm'"  ^  76'  54' 
dd  =62^  4' 
=  51"    4' 


r 


eé  =  122''  1' 
gg'  =  110°  11' 
AA'  =  184*'  83' 


ce  =  56°  564' 
ht  =  78"    1^ 
ô«  =  58"  86' 


Jr  =  33*  184' 
ot'  =  62"  49^ 
=  78"  87' 


M 


In  minute  prismatic  crystals;  faces  b  sometimes  striated  horizontally. 
No  cleavage  observed.    Fracture  subconchoidal.     Luster  vitreous  to  adaman- 
tine,   Colorless.     Optically  +.    Ax.  pi.  ||  100.    Bx  J_  c. 

Comp. — An  oxychloride  of  lead,  but  exact  composition  doubtful. 

Pyr.— Tields  metallic  lead  on  charcoal  with  soda.    Readily  diasolved  in  nitric  acid,  more  so 
than  mendipite. 
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Obtu — OûcuTB  sparingly,  aaaociated  with  caracolite  and  percylite,  on  a  matrix  of  mas>8ive 
anglesite  at  the  Mina  Beatnz,  Sierra  Gorda,  Atacama.  Near  mendipite  in  prismatic  angle»  bot 
without  its  perfect  cleavage,  and  more  eastly  dissolved  in  nitric  acid. 

Kamed  after  Thomas  DavieB,  Esq.,  of  the  Minerai  Department,  Britlah  Mufleum. 

191.  FIBDXJEIRITE.    Q.  wm  Baih,  Ber.  nied.  Ges.,  p.  164,  June  7,  1887. 

Monoclinic.     Axes  à  :  î  :  iJ  =  0-81918  :  1  :  0-89153;  ft  =  *1T  20'=  001  A  100 
Bath. 

100  A  110  =  ♦aS^  38',  001  A  101  =  40°  36^,  001  A  011  =  41°  7'. 

Forma:  a  (100.  ^i),  c  (001,  0);  n  (660,  t-f);  m  (110,  /);  x  (506,  f-i),  y  (608,  f-i);  o  (111,  -  1), 
u  (544,  -  }-|).  f  (677.  - 14),  p  (612-12.  -  1-^).  e  (6-24-24.  -  1-V). 

Angles:  ex  =  47"  60i'.  cy  =  71*  12'.  eo  =  47"  66'.  oo'  =  66"  8',  a?  =  44"  .W.  mo  =  •82*  12'. 
Grystals  minute^  tabular  1  a;  twins  with  tw.  pi.  ^r.     Faces  a  smooth^  or  with 
fine  striations  1  edge  a/o'y  c  dull. 

Cleavage:  e;  distinct.     Luster  adamantine.     Colorless.     Transparent. 
Comp. — Gontains  lead  and  chlorine,  perhaps  an  oxychloride. 

Soluble  Gompletely  in  nitric  acid,  but  less  rcadily  than  laurionite. 

Obs.— Occurs  with  laurionite.  wh.  see  p.  171. 

Named  after  the  Saxon  Commissioner  of  Mines,  Fiedler,  director  of  the  Gredan  exploration. 

192.  FEROTUTB.    H.  J.  Brooke,  Phil.  Mag.,  36, 181.  1860. 
Isometric.    Observed  forms: 

a  (100,  t-i  )  d  (1 10.  I  )  0  (111,  1)  e  (210.  i-2) 

Crystals  minute  cubes,  other  forms  rare.     Also  massive. 
H.  =  2*5.    Color  and  streak  sky-blue. 

Gomp. — A  hydrated  oxychloride  of  lead  and  copper,   perhaps  PbCuO,H,Cl^ 
=  Chlorine  18'9,  oxygen  4*3,  lead  55*1,  copper  16-9,  water  4*8  =  100. 

An  analysis  by  Flight,  but  of  very  impure  material,  gave  .  Cl  18*87,  Cu  8-78.  Pb  87*64, 
H,0  2*87,   Ag  8*98.  PbSO*  22*98.  O  undet,  CO,  1  89  =  96  01.    J.  Cb.  Soc,  26,  1061.  1872. 

Pyr.— In  the  closed  tube  yields  water  and  odorless  fumes.  B.B.  tinges  the  tlame  green. 
with  blue  on  the  edges.     With  borax  reacts  for  copper. 

Obs.— The  original  minerai  was  found  with  gold,  and  supposed  to  be  from  Sonora,  Mexico. 
6ince  obtained  from  South  Africa  with  anglesite.  cerussite,  and  cerargyrite.  Also  at  the  Mina 
Beatriz,  Sierra  Gorda.  Atacama,  with  caracolite.  daviesite,  and  numerous  other  lead  salts,  and 
perhaps  Mina  San  Rafaël,  Ghileria  del  Norte.  Bolivia,  and  Mt.  de  Challacolla.  Tarapacâ,  Chili. 

Named  after  Dr.  John  Percy,  the  English  metallurgist  (1817-1889).     See  Boléile,  p.  1028. 

193.  ATAOAMmi.  Sable  vert  cuivreux  du  Pérou,  Chaux  cuivreuse  unie  à  un  peu  d'acide^ 
muriatique  et  d'eau,  Rochefoucauld,  Baume  et  Fourcroy,  Mem.  Ac.  Paris,  1786  (pub'à  in  1788); 
BertholUt,  ib.,  474  (note  added  in  1788).  Kupfersand.  Salzsaures  Kupfer.  KarsL,  Tab..  46,  76, 
1800.  (Juivre  muriaté  H.,  Tr.,  1801.  Muriale  of  copper.  Atacamit,  Salzkupfererz,  Blumen- 
baeh,  Handb.  Nat..  1805.  Kupferhornerz,  Atacamit,  Lyditig,  Min.,  2, 178, 1804.  Smaragdochal- 
cit  Uauftm.,  Handb..  1039,  1813.  Halochalzit  Breith  ,  Handb  ,  165,  1841.  Remolinite  B  <t-  M., 
Min.,  618,  1852.  Marcylite  SJiep.,  Marcy's  Expl.  Red  River,  135,  800,  Washington.  1854,  Am. 
J.  Se,  21,  206,  1856;  Dana,  ib.,  24,  122.  1867.  Botallackite  A.  H.  ChurcK  J.  Ch.  Soc.,  18, 
212,  1865. 

Orthorhombic.    Axes  à  il  :è  =^  0'66126  :  1  :  0-75149  Zepharovich-Klein'. 
100  A  110  =  33°  28i',  001  A  101  =  48°  39^',  001  A  011  =^  36°  .55^'. 


Formait 

m  (110,  T) 

z  (140,  U) 

6 

(OU,  1-ï) 

r 

(111, 

1) 

y  (821,  8-f) 

a  (100,  î-i) 

t   (560,  ».f) 

u  (101.  1-î) 
d  (201.  2-i)» 

9 

t 

(010*9,  V-*) 

9 

(221 

2) 

«  (762,  f  î)? 

h  (010.  i'ï) 

l   (230,  t.}) 

0 

(021,  24) 

s 

(381. 

.8) 

n  (121,  %'i) 

e  (001,  0) 

8   (120,  iri) 

0 

(081,  8-ï) 

w 

(992,  l) 

4  (142,  24)>f 

k  (180,  ii) 

6  (028,  fï) 

/(211 

,2-2) 

mm'" 

=    66"*  67' 

M*  =  •78'*  60'  66" 

rr'"  =    62* 

48' 

ff'" 

=  64*  47f 
=  27*  67 

88' 

=    74Mr 

co'  =  112°  48i' 

g^    =108* 

6' 

en 

axD' 

uu' 
dd 

=    41"  26' 

=    97M8i' 
=  182*'  80* 

ér'  =  •42*  16'  19" 
fT'=    84"  81' 
rt"^  107'»  W 

gg"  =  189* 
qg'"  =:    62* 
m'     =108* 
«•'    =162* 

42' 
22' 
14' 
80' 

nn' 
nn'" 
mn 
me 

=  64*28' 
=  89*  86' 
=  88*  86i' 
=  70*  89^ 
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Twins:  tw.  pi.  m,    Commonly  in  elender  prismatic  crystals,  vertically  striated» 
with  terminal  planes  («,  r\  bright;  also  tabular         ^^^^^ 
I  b.     In  confused   crystalline  aggregates;  also     y^JfK^ 
massive,  fibrous  or  granular  to  compact;    as     \    \      \ 
sand. 

Cleavage:  ôhighlyperfect;  u  (101)  imperfect. 
Fracture  conchoidal.  Brittle.  H.  =  3-3 '5» 
6.  =  3'75-3"77.  Luster  adamantine  to  vitreous. 
Color  bright  green  of  varions  shades,  dark 
emerald-^een  to  blackish  green.  Streak  apple- 
green.  'fiansparent  to  trauslucent.  Optically—. 
Ax.  pi.  la.  6x  J.  b.  Dispersion  p  <v.  Axial 
angles,  Dx.* 


m 


m 


2H,  =  91°  50'  2Hy  =  93°  11' 

2Hr  =  91°  33'-94°  30' 


Chili.  Brôgger. 

2Hm  =  100°  23'  Chili 

2Hbi  =  102°  30'-105°  1'  Australia 


Comp.— Cn,ClH30,  or  CnCl,.3Cu(0H),  =  Chlorine  166,  copper  14-9,  cupric 
oxide  55-8,  water  12-7  =  loO. 

AnaL— 1,  J.  A.  Cabell,  Ch.  News,  28,  271.  1878.  2.  Ludwig,  Min.  Mitth..  85,  1878. 
8.  T.  C.  Cloud,  Ch.  News.  34,  254.  1876.  4,  Hlortdahl,  Nyt  Mag.,  13. 158,  1864.  5-11.  Darap- 
8ky,  Jb.  Min.,  2,  1.  1889.  Also  Genth,  Am.  J.  Se.,  40.  207.  1890;  for  earlier  analyses  see 
5th  Ed..  p.  121. 


Cl 

Cu 

CuO 

H.O 

1.  Australia,  eryêt. 

6. 

=  4-814 

16*44 

14-67 

56-64 

12-02  =  99-77 

2. 

G. 

=  8-769  . 

1617 

14-76 

55-47 

18-59  =  99-99 

a  So.  Australia 

15-88 

13-78 

55-91 

[18-51]  Insol.  1-47 

=  100 

4.  Chili 

16-78 

1500 

55-26 

12-47  ineol.  0*21 

=  99'TO 

5.  Copiapo 

13-79 

12-11 

57  01 

1709   =  100 

6.  £1  Cobre 

G. 

=  811 

15-77 

14-10 

54-77 

15-86   =100 

7.  Llano  de  Chueca 

1624 

14-52 

55-26 

18  98   =  100 

8.  Copiapo 

16-15 

14-45 

55-04 

14-50   =100-14 

9.  Los  Bordos 

15-21 

18-61 

56-77 

14-41    =  100 

10.  Atacama 

» 

16-45 

14-72 

55  26 

18-57    =100 

U. 

15-88 

14-16 

55-70 

14-81    =  100 

From  anal.  5-11.  the  impuritles  hâve  been  deducted.  Darapsky  (1.  c.)  gives  a  discussion  of 
the  Tariatlon  in  composition. 

Analyses  of  an  ore  from  Cobija,  Bolivia,  and  of  botallackite  glve  half  more  water  (see  5th 
Ed.).  Liversidge  obtained  for  a  crystallized  spécimen  from  New  South  Wales  69*9  p.  c.  CuO 
and  14-8  CuCl,  (Proc.  Roy.  Soc,  N.  8.  W.,  Nov.  3.  1880). 

"Byr^  etc. — In  the  closed  tube  gives  off  much  water,  and  forms  a  gray  sublimate.  B.B.  on 
charcoal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  edge,  and  giving  two  coatings,  one 
browuish  and  the  other  grayish  white;  continued  blowin^  yields  a  globule  of  metallic  copper; 
the  coatings.  touched  with  the  R.F.,  volatilize,  coloring  tne  flame  azuré  blue.  In  acids  easily 
soluble. 

Obs.— This  species  was  originally  found  in  the  state  of  sand  in  tbe  Atacama  province,  north- 
em  part  of  Chili.  It  occurs  in  différent  parts  of  Chili,  especially  at  Los  Remolinos;  also  in  veins 
in  the  district  of  Tarapaca,  Bolivia;  at  Tocopilla.  16  leagues  north  of  Cobija.  an  important 
locality,  in  Bolivia;  with  malachite  at  Wallaroo  in  South  Australia;  in  New  South  Wales, 
probably  at  the  Cobar  raines,  Robinson  Co.;  in  the  Nellore  district.  India;  at  the  malachite 
locality  in  the  Serra  do  Bembe,  near  Ambriz.  on  the  west  coast  of  Africa;  at  the  Estrella  mine 
in  southem  Spain*  at  St.  Just  in  Cornwall,  in  crusts  and  stalactitic  tubes.  In  lar^e  pseudo- 
morphous  crystals.  2  inches  long,  altered  to  malachite,  at  the  Medno-RondiaDsky  mine  near 
Kizhni  Tagilsk  and  in  the  Turgin^  mines.  In  the  U.  S.,  with  cuprite.  gerbardtite,  etc.,  at  the 
United  Verae  mine,  Jérôme,  Arizona. 

Botallackite  occurs  at  the  Botallack  mine,  Cornwall,  in  thin  crusts  of  minute  interlacing 
crystals.  closety  investing  killas:  Schwarzenherg  in  Saxony;  also  supposed  to  invest  someof  the 
ûvas  of  Vesuvius,  but  questioned  by  Scacchi,  the  minerai  so  called  being  a  basic  sulphate  (Mem. 
Incend.  Vesuv.,  1855). 

Atacamite  is  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  ArsenUlo  as  sand 
for  letters. 

Alt. — Occurs  altered  to  malachite,  cf.  Tschermak  (Min.  Mitth.,  89,  1878).  who  bas  imitated 
this  resuit;  also  Kk.,  Bull.  Soc.  St.  Pet.,  18,  186. 1873.  AIbo  altered  to  chrysocolla.  cf.  Rose. 
Reis.  Ural..  1,  409,  412,  1887,  and  Barwald,  Zs.  Kr.,  7.  169,  1882. 
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Artll— Od  artificial  atacamite,  see  Field,  Phil.  Mag.,  24, 128,  1862;  Debray,  Bull.  Soc.  Ch. 
7,  104,  1866;   Friedel,  C.  R.,  77,  211,  1873;  on  analogous  oxybromîde,  C.  R.,  109,  266,  1889. 
Occurs  as  a  reccut  formation  on  bronze  coins  at  Bourbonne-les-Bains  (Daubrée). 

Réf. — *  Meau  deduced  bv  Zepharovich  (Ber.  Ak.  Wien,  68(1),  120.  1878)  from  measurements 
by  himself  and  Klein  (Jb.  Mio.,  495,  1871)  on  Australian  ciystals;  the  angles  in  the  prismatic 
zone  show  great  irregularities  (cf.  E.S.D.,  Min.  Mitth.,  103, 1874);  compare  also  Brôgger's  résulta 
on  Chilian  crystals,  Zs.  Kt.,  3,  488,  1879.    With  Dx.,  u  =  110,  b  =  001.  etc. 

'  See  Zeph..  1.  c.  and  ib.,  63  (1),  6,  1871,  for  authorities,  etc.;  cf.  also  Miller,  Min.,  p.  618, 
1852:  Schrauf,  Atlas,  Tf.  xxnr;  Gdt.,  Index,  1,  p.  261,  1886.  »  Bgr.,  Chili,  1.  c-  *  N.  R.,  p,  89, 
1867;  cf.  also  Bgr..  1.  c. 

A  black  oxychloride  of  copper.  differing  somewhat  from  atacamite,  isdescribed  by  Domeyko 
<8d  Append..  Min.  Chili,  1871).  It  was  amorphous,  grayish  black,  without  luster.  Compact 
to  çranular.  Fracture  even  or  subconchoidal.  It  takes  a  semi-metallic  polish  under  the 
knite.  Composition  as  obtaincd  by  Stuven,  deducting  impurities,  CuCl«  16*94,  CuO  68  67, 
H,0  14-39. 

Marcylite  of  Shepard,  as  originally  described,  was  an  impure  atncamite  of  a  black  color;  a 
trial  aftorded  Shepard:  Copper  54*80.  O  and  Cl  89  20,  H  9*50.  G.  =  ArA'l.  From  thesouth  part 
of  the  Red  River,  near  the  Wachita  Mts.    (See  further  under  Melaconite.) 

Tallinqite  a.  h.  Ckureh,  J.  Ch.  Soc.  18,  77,  218,  1865. 

In  thin  crusts,  consisting  of  irregular  aggregations  of  minute  globules,  appearing  botr^oidal 
under  the  microscope.  Subcrystalline.  H.  =8.  6.  =  8*5  approx.  Color  bright  blue,  mclin- 
ing  to  green.     Streak  white.     Subtranslucent.     Hygroscopic. 

A  hydrated  copper  chloride,  according  to  Churcb.  Analysîs  yielded:  Cl  11-38,  CuO  66*24. 
which  is  explained  as  Cl  ir83,  CuO  53*57,  Cu  1011.  H9O  24*99  =  100.  for  which  Groth  writes 
■Cu0(OH)8Cla  +  4H9O.    Another  sample  containcd  more  water. 

Occurs  at  the  Botallack  mine,  Cornwall.  Named  after  R.  Talling.  of  Lostwithiel,  by  whom 
the  minerai  was  collected. 

MsLANOTHALLiTE.    Mclanotallo  A.  Scaeehi,  Att.  Ace.  Napoli,  May,  1870. 
In  thin  scales  at  lirst  black  and  gradually  changing  frora  without  to  green. 
Composition  perhaps  CuCla.Cu0.2H,0  =  CuCU  53  8,  CuO  31  8.   HaO  14*4  =  100.    Analy- 
«is:  £.  Scacchi,  Rend.  Ace.  Napoli,  Dec,  1884,  and  Zs.  Er..  11.  405,  1886. 

CuCU  58*25  CuO  31*37  H,0  (100')  10  38  =  100 

67*87  81-39  11*24  =  100 

Dissolves  in  water,  giving  an  acid  reaction.     Found  with  euchlorine  and  hydrocyanlte 

at  Vesuvius. 

Erythkocaixîtte.  Eriocalco  A.  Scacchi.  A  hydrated  copper  chloride  found  in  wool-like 
aggregates  of  a  bright  blue  color;  from  the  éruption  of  1869  at  Vesuvius. 

It  deliquesces  on  exposure.  Composition  CuCU  with  an*  undetermined  amount  of  water; 
an  analysis  of  the  aqueous  solution  gave:  Ou  48-08,  Cl  51*92.  E.  Scacchi,  Rend.  Ace  Napoli, 
Dec,  1884.  Zs.  Kr..  II.  405.  1886. 

Atelite.  Atelina  A.  Scacchi,  Att.  Ace.  Napoli,  6,  1878,  Contr.  Min.,  11,  22,  1874. 
Observed  as  more  or  less  complète  pseudomorphs  after  tenorite,  and  formed  by  the  action  on  the 
latter  of  fumes  of  hydrochloric  acid;  as  a  resuit  the  black  color  is  changed  to  green.  An 
analysis  gave  :  CuO  4559,  CuCU  3819,  HsO  and  loss  1622  =  100.  This  corresponds  to 
2CuO.CuCl9.3HaO.  Found  at  Mt.  Vesuvius,  as  a  resuit  of  the  éruption  of  April,  1872.  It  is 
not  far  from  atacamite.    Named  from  ctreXîji,  impetfect. 

194.  DAXTBREBITB.  Daubreite  /  Domeyko,  C.  R.,  82,  922.  1876;  Min.  Chili,  p.  297, 
1879. 

Amorphous;  structure  compact,  earthy,  in  part  fibrous. 

H.  =  2-2-5.     G.  =  6*4-6 -5.     Color  yellowish  to  grayish  white.     Opaque. 

Comp. — A  hydrated  oxychloride  of  bismuth,  perhaps  2Bi,0,.BiCl,.3H,0  (Bg.)- 

AnaL — Domeyko,  1.  c. 

Bi,0,  89*60  Cl  7-50  H,0  3-84(?)  FcO,  0*72  =  101  66 

Pyr.— In  the  closed  tube  gives  off  acid  water,  and  becomes  grayish  in  color;  but  on  con- 
tinued  heating  below  fusion  turns  yellow  again.  B.B.  colors  the  flame  slightly  blue;  in  very 
thin  spUnters  fuses  on  the  end  instantly,  the  fused  part  becoming  black  and  compact. 
Soluble  in  hydrochloric  acid  in  the  cold  without  residue;  the  solution  has  a  more  or  less  yellow 
color. 

Obg.— Occurs  at  the  Constancia  mine,  Cerro  de  Tazna,  Bolivia.  Named  after  M.  Daubrée, 
of  Pftris. 

195.  NCOBRITE.    Nocerina  A.  Scacchi.  Ace.  Lînc.  Trans.,  6.  270,  1881.    Nocerin. 
Hexagonal.     In  very  slender  white  acicular  crystals.     Optically  négative, 

uniaxial,  Ëtd*. 
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Comp.— Perhaps  2(Ca,Mg)F,.(Ca,Mg)0,  but  doubtftil. 
:.  Fischer  iind  Lederer,  Zs.  Kr.,  10,  270,  1885. 


F  Al  Mg  Ca  Na  E  O 

87*60  4-88  17-52       26*92  2*47  0*51  11*40  =  100  80 

Obs. — Occurs  in  volcaDic  bonibs  in  the  tuf  a  of  Nocera,  near  Naples,  Italy;  it  is  associated 
with  fluorite,  some  brown  crystals  referred  to  amphibole,  and  minute  crystals  in  hexagonal 
prisms,  perhape  a  variety  of  microsommite.    Th«  exlerior  of  the  bomba  is  covered  with  mica. 

R«^'  Bull.  Soc.  Mhi.,  6.  142.  1882. 

Fluobidbiiitb  a.  Seaechi;  E.  Fisher.  Zs.  Kr.,  10,  270, 1885. 

In  minute  crystals  forming  a  ffranular  crust  of  a  bright  red  color  underneath  the  mica 
coYering  of  the  bombs  of  Nocera  wnich  hâve  yielded  the  nocerite  (see  above).  Composition 
unknown  :  some  measurements,  but  not  leading  to  dctinite  results,  hâve  been  made  by  vom  Kath, 
Ber.  nied.  Ges.,  Dec.  4,  1882. 

PsKUDONOCERiNA  A.  Seoccht,  Mem.  Accad.  Napoli,  2,  1885;  Vulcani  fluoriferi.  p.  69. 

In  minute,  transparent  acicular  crystals,  resembling  nocerite  and  also  containing  fluorine, 
but  of  unknown  composition.  Fusible  B.B.  Dissolves  in  boiling  hydrochloric  acld  with 
difflculty;  with  sulphuric  acld  fluorine  is  liberated.  Found  in  bomb«  inclosed  in  the  tuf  a  of 
Pacognano,  near  Vico  £quense  on  the  south  side  of  the  Bay  of  Naples. 

196.  FLUOOBRITZI.  Neutralt  flnssspatssyradt  Cerium  Ben.,  Afh.,  6,  66,  1818. 
Keatrales  flusasaures  Cerer,  Flusscerium  ceHumfluat,  Oerm.  Keutral  Fluate  of  Cerium. 
Cerium  fluatée  ^.    Flucérine  B&ud.,  Tr.,  2.  519,  1882.    Fluocerit  Haid.,  Handb.,  500,  1845. 

Massive. 

H.  =  4.      G.  =  5 '70  W.;     5'93    Osterby,    Nd.      Luster  résinons.      Color 
roddish  yellow.     Snbtranslucent  to  opaque. 

Comp. — R,OP^  or  E,0,.4BF„  where  R  =  cerium  metals  chîefly,  with  some  of  the 
yttrinm  gi'oup. 

AnaL— M.  Weibull  and  Tedin,  G.  Tôt  FOrh..  8,  496, 1886;  b  recalculated  on  basia  of  atomic 
weights:  Ce  =  141,  Di.La  =  148,  Y,  etc.  =  97*5. 

Ce,0,     (La.Di),0,  (Y,Er,Yt),0«        F  M^O 

G.  =  6-70  i  4608  »6*00  8*96  19*49  1*78    C1,A1,0,  tr., 

[CaCO.  1*50  =  10876» 

Ce  La.Di  Y,Er,Yt  F  O  H,0 

89*58  80*82  8*19  19*49  4  48  1*78  CaCO.  1*50  = 

100*74 

•  Deduct  O  (=  F)  8*21  =  100*55 

Pyr.,  0to. — In  the  closed  tube  yields  water,  and  at  a  high  température  corrodes  the  glass; 
the  water  oontains  fluorine,  and  tinges  Brazil-wood  paper  yellow;  the  assay  changes  from 
yellow  to  white  by  beat.  B.B.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  it  is 
not  dissolved,  but  divides  and  swells  up;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray 
mass  on  the  surface. 

Oba.— Occurs  at  Osterby  in  Dalame,  Sweden,  in  pegmatyte  veinswith  gadolinite,  orthite,  etc. 

Cf.  remarks  under  tysonite,  p.  166. 


IZL    Hydrons  Ohlorldes,  etc. 

A.  Hydrous  Chlorides. 
197.  Bitohoflte  MgCl,  +  6H,0  Monoclinio  (artif.) 


198.  Kremersite  KCl.NH.Cl.FeCl, +  H,0  Isometrie 

à  :i  :  è 

199.  Erythrosiderite    2KCl.PeCl,4-H,0  Orthorhombic  0-6911  :  1:0-7118 

200.  Donglasite  2KCl.FeCl,  +  2H,0  Monoclinic  (artif.) 
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201.  CarnaUite  KCl.MgCl,  +  6H,0  Orthorhombic  0-5936  :'  1  :  0-6906 

t 

202.  TaclUiydrite         CaC1..2MgCl,  +  12H,0       Rhombohedral  1-90 

B.  Hydrous  Fluorides. 
208.  Fluellite  AlF,  +  H,0  Orthorhombic  0-7700  :'  1  ':  0-8776 

à:i\t  6 

204.  Prosopite  CaF,.2Al(F,0H),  Monoclinic  1-3188: 1:0-5950  85°  40' 

àii'.è  6 

206.  Pachnolite         Ivirri^Aii?       tth  Monoclinic  1-1626:1: 15320  89°  40' 
208.  ThomaenGlite     \  J^»*^-^aF.AlF,  +  H,0  „  ^.ggrj.^ .  ^ .  ^.^3^^  ggo  ^^^ 

207.  Gearksntite         CaP,.Al(F,OH),  +  H,0 

208.  BalBtonite  (Mg,Na,)F,.3Al(F,0H), +  2H,0  Isometric 

209.  Tttrooerite 


A.  Hydrous  Chlorides. 

197.  BI80H0FITB  (khsenius  [Die  Bildung  der  Salzlager,  Halle,  1877],  JB.  Ch.,  pp.  1284,^ 
1286,  1877. 

Grystalline-granular  and  foliated^  sometimes  fibrous. 
H.  =  1-2.    G.  =  1-65.     Colorless  to  white.     Luster  vitreous  to  dulL 
Comp.— MgCl,  +  6H,0  =  Chlorine  35-0,  magnésium  118,  water  53*2  =  100. 
Anal. — Eoenig: 

I    Cl  8504  Mg  11-86  H,0  [5810]  =  100 

Soluble  in  0*6  parts  of  cold  water. 

ObB.~Occurs  in  layers  2-8  cm.  thick  in  halite,  with  kieserite  and  carnallite;  the  fiber» 
transTerse  to  the  layers,  at  Leopoldshall,  Pruasia.  The  assumption  of  water  is  said  to  commence- 
as  soon  as  the  layer  is  exposed  to  the  air.  The  artificial  sait  is  monoclinic,  cf.  Rg.,  Er.  Ch.,  264, 
1881. 

Named  after  Dr.  Gustav  Blschof,  the  German  chemist  and  geologist  (1792-1870). 

198.  KRBMBRSITZI.  Eisenchlorid  mit  den  Chloralkalien  Kremers,  Pogg.,  84,  79,  1851. 
Eremersit  Kenng.,  Min.,  9,  1858. 

Isometric.     In  octahedrons; 

Color  ruby-red.     Easily  soluble. 

Comp.-KCl.NH,Cl.FeCl.  +  H,0  =  Potassium     chloride     24-2,    ammonium 
chloride  17-3,  ferrie  chloride  52-6,  water  5  9  =  100;  or  Chlorine  57*5,  potassium 
12-7,  ammonium  5*8,  iron  18*1,  water  5*9  =  100. 
Anal. — Eremers,  1.  c: 

Cl  5515       Fe  1689       E  1207       NH*  617       Na  016       H  [9-66]  =  100 

ObB. — From  fumaroles  at  Vesuvius,  associated  with  ferrie  chloride  as  a  product  of 
sublimation. 

Named  after  the  chemist  Dr.  P.  Eremers. 

199.  BRTTHROSIDfiRmi.  Eritrosidero  A,  Scaechi,  Contr.  Min.,  11,  p.  42,  1874. 
Rend.  Ace.  Napoli,  Oct.,  1872. 

Orthorhombic.     Axes  à  :h:é  =  0-6911  :  1  :  0-7178  Scacchi. 

100  A  110  =  *34°  39',  001  A  101  =  46°  5',  001  A  011  =  35°  40J'. 

Porma:  a  (100,  t-i);  d(102.  H).  «  (101.  1-i).  Angles:  mm"  =  69"  18',  def  =  54"  68: 
ee'  =  92*  10'.  ad  =  62^  33',  a€  =  48*^  55'. 
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Crystals  somewhat  tabular  [  a,    Color  red,  very  déliquescent. 
Comp.-2KCLFeCl,.H,0  =  Chlorine  53-8,   iron    17-0,    potassium  23-7,  water 
5-5  =  100. 

AnaL — Bcacchi,  1.  c: 

Cl  58-90  Fe  16*81  E  24:21  H.O  6*68  =  100 

Obs. — Found  at  the  cône  of  Vesuvius  embedded  in  the  lava  of  April,  1872,  and  undoubtedly 
formed  at  that  time. 

Named  from  èpv^pô^,  red,  and  aiSrfpo^,  iron, 

200.  DOUGIiASITS.    Ochtenius,  Prechi,  Ber.  Ch.  Ges.,  13,  2828,  1881.    EisenchlorOr- 
chlorkalium  Oerm, 

A  sait  associated  with  camallite  at  Stassfurt  and  stated  to  bave  the  composition 
2KCl.FeCl,.2H,0  =  Chlorine  48-2,  potassium  26*6,  iron  19-1,  water  6-1  =  100. 

The  artificial  sait  is  monoclinic  with  G.  =  2162.    Cf.  Sbs.,  Ber.  Ak.  Wlen,  4  (1),  476, 1860» 
and  B.g.,  Kr.  Ch..  278,  1881. 

aoi.  OARNAXJJTII.    Caniallit   K  Hose,    Pogg.,   98,   161,   1866.    Ealium-Magnesium 
chJorid  Oerm. 

Orthorhombia    Axes  à  :h  :è  =  0-59356  :  1  :  0*69062  Hessenberg'. 
100  A  110  =  30^  41i',  001  A  101  =  49°  19|',  001  A  PJl  =  34°  37|'. 


t  • 


e   (001,  0)  I  (201,  2-»)  e  (021,  24)  ê  (228,  f)  k  (221,  i) 

b  (010.  ^.ï)  m  (110,  /)  d  (048,  fi)  /(041.  4-ï)  o  (111,  1) 

mm'"  =  *61*  28'  f  =  140*  12'  «'   =    70'  20'  «'"   =  89"  59' 

tV        =  183'  29'  M  =    42"    8'  00'=    87'  80'  00'"  =  48"  28' 

dd:      =    86"  17'  eo  =  •68''  82'  A*'  =  107'  82'  **"'  =  67"  18' 

ee'       =  108"  llf  ek  =    69"  48' 

Crystals  rare^  resembling  hexagonal  pyramids.    Commonly  massive,  granular. 

NoaistinctcleaTa|?e.  Fracture  conchoidal.  Brittle.  H.=l, 
6.  =  1*60.  Luster  âiining,  greasy.  Color  milk-white,  often 
reddish  and  with  a  metallic  schiller  due  to  minute  enclosed 
scales  of  hématite.  Transparent  to  translucent.  Strongly 
phosphorescent.  Taste  bitter.  Déliquescent.  Optically  +• 
Double  refraction  strong.     Ax.  pi.  |  i.     Bx  J.  (100). 

2Er  =  115°  V,  2Ebi  =  117°  0'  Dx.' 

Comp.— KMg01,.6H,0  or  KCl.MgCl,  +  6H,0  =  Chlorine 
38*3,  potassium  141,  magnésium  8*7,  water  39*0  =  100  or 
Potassium  chloride  26*8,  magnésium  chloride  34*2,  water  39*0 
=  100. 

Analyses  (6th  Ed.,  p.  118,  also  Hammerbacher,  Inaug.  Diss.,  p.  21, 
Erlanger,  1874)  show  the  présence  of  some  sodium  and  calcium  chlorides,  Hessenberg. 

calcium  sulphate,  etc.    It  also  sometimes  Incloses    besides  iron  oxide 
more  or  less  organic  matter.     Hammerbacher  found  thnllium  in  the  Stassfurt  minerai. 

Pjrr^  etc.— B.B.  fuses  easily.  Soluble  in  water,  100  parts  of  water  at  18'75"  C.  taking  up 
64  6  parts;  déliquescent. 

Obs. — Occurs  at  Stassfurt.  where  it  forms  beds  in  the  upper  part  of  the  sait  formation,  alter- 
nating  with  thinner  beds  of  common  sait  and  kieserite,  and  also  mixed  with  the  common  sait. 
Its  bas  consist  of  subordinatc  beds  of  différent  colors,  reddish,  bluish,  brown.  deep  red,  some- 
times colorless.  The  red  varieties  inclose  scales  of  iron  oxide  and  resemble  some  yarieties  of 
oligoclase  (sunstone)  from  Tvedestrand  (Qroth).  Sylvit^  occurs  in  the  carnallite  and  may  hâve 
oeen  formed  from  it  (Tsc^^ermak);  as  may  also  hâve  been  true  at  Kalusz,  Galicia.  Also  found 
with  sait  at  Manun  in  Persia. 

Named  after  von  Carnall  01  the  Prussian  mines. 

Artil — Occurs  artificially  formed  in  the  sait-pans  at  Halle. 

He£, — I  On  natural  crystals,  a  secondary  formation  at  Stassfurt,  Min.  Not..  7, 12, 1866.  Rg. 
(Kr.  Ch..  204,  1866)  made  the  artificial  crystals  hexagonal  with  co  =  63'*  42';  thev  were  later 
shown  to  be  orthorhombic,  Dx.,  Ann.  Mines,  6,  608.  1864,  and  N.  R..  46.  1867.  Marignac  ob- 
Uined  on  artificial  crystals:  yim"  —  61%  co  =  58"  85',  Ann.  Mines,  12,  3. 1857.  The  axes  of  Hbg. 
are  calculated  from  bis  measured  angle  wirn'"  =  61*  28'  and  an  angle  (Rg.)  for  artif.  crystaLs 


178  CHL0RIBS8,  BROMIDES,  lODTDEB-'FLUORIDKa. 

vlz.:  c^'  =  73*  40',  that  is  co  =  53*  40'.    "  Hbg.,  1.  c,  ail  but  •  observed  by  Dx.  (Le.)  on  artlflcial 
crystalB.    '  On  masses  from  Stasaf urt,  1.  c. 

202.  TAOHHTDRTTB.  Tachhydrit  BammeUberg,  Pogg.,  98,  261,  18W.  Tachyhydrlte, 
Tachydrite. 

Bhombohedral.    Axis  6  =  1-90;  rr'  =  104°  Groth\ 

Massive;  in  roundish  masses  with  easy  rhombohedral  cleavage^  and  twin- 
lamellaB  forming  planes  of  parting. 

Color  wax-  to  honey-yellow.  Transparent  to  translucent.  Very  déliquescent 
on  exposure.     Optically  uniaxial,  négative,  Dx.' 

Comp.— CaMg,01..12H,0  or  CaCl,.2MgCl,  +  12H,0  =  Chlorine  41-1,  calcium 
7'7,  magnésium  9'3,  water  41-9  =  100,  or  Calcium  chloride  21*4,  magnésium 
obloride  36-7,  water  41-9  =  100. 

AnaL—Hammerbacher,  Inaug.  Diss.,  p.  24,  Erlangen,  1874.    Also  Rg.,  1.  c;  6th  Ed.,  p.  119. 
I  Cl  40-85  Ca  716  Mg  997  H,0  42150  =  10048 

Pvr.,  «to.— Fuses  easily.  Very  soluble;  100  parts  of  water  at  18-76'*  C.  dissolving  160-8  of 
the  sait. 

Ob0.— From  the  sait  mines  of  Stassf  urt,  in  thin  seams  with  camallite  and  kieserite,  in  an- 
hydrite.  ^  ^ 

Named  in  allusion  to  ite  ready  déliquescence,  from  raxv^»  ^iek,  and  vSœp,  wUer. 

Refc— »  Tab.  Ueb.,  74,  1874.    «  N.  R,  20,  1867. 

203.  FLtTELUTB.  Fluellite  Z%,  Ann.  Phil.,  8,  242, 1824.  Fluateof  Alumine,  Fluorid 
of  Aluminium. 

Orthorhombic.    Axes  à:l:é  =  0-7700  :  1  :  1-8776  Miller*. 

100  A  110  =  37°  35Î',  001  A  101  =  67°  42',  001  A  011  =  61°  571'. 

In  rhombic  pyramids  (r,  111)  with  basai  plane. 

Angles:  rr'  =  *97**  48',  rr"  =  *144%  rr'"  =  70''  56',  or  =  72». 

Cleavage:  r  indistinct.  H.  =  3.  G.  =  2-17.  Luster  vitreous.  Colorless  to 
-white.  Transparent.  Ax.  pi.  |  100.  Bx  J.  c.  Ax.  angle  large,  =  100°  approx. 
Groth.     Ref ractive  index  1  -47. 

€omp. — A  hydrous  fluoride  of    aluminium,  AlF,  +  H,0  =  Fluorine  56*0, 
aluminium  26  4,  water  17*6  =  100,  Groth-Brandl. 
AnaL— Brandi.  Zs.  Er..  7.  484. 1888. 

F  56  25  Al  27-62  Na  058  H.O  [15-55J  =  100 

Obs.— A  rare  minerai  found  at  Stenna-gwyn,  Cornwall,  in  minute  crystals  on  quartz,  with 
wavellite  and  torbernite. 

Réf.—»  Min.,  p.  607,  1852. 

204.  PROSOPITX:.    Prosopit  Seheerer,  Pogg.,  90,  815.  1858,  92,  612,  1854,  101,  861,  1857. 

Monoclinic  (or  triclinic)  :  Axes:  à:i:è=  1-3188  : 1 :  0-5950;  /3  =-85°  40'  = 
OOl   A  100  Dx.* 

100  A  110  =  52°  45',  001  A  101  =  23°  30f',  001  A  011  =  30°  40f' . 

Fonns»:  à  (010,  i-i),  m  (110,  /),  o  (011,  1-i).  t  (îll,  1),  £  (211,  -2-2),  y  (281,  -S-J). 

mm'"  =  105''  30'  «'    =    58"  18'  b»  =  *66'  59'  mt  =  ♦45'*  28' 

bm      =  «ST^  15'  w'    =    46°    2'  by  =    88'    7'  trU  =    54**  59' 

00'       =    6r  22'  yy'  =  lOS**  46' 

In  embedded  crystals;  also  granular  massive.  '  Crystals  sometimes  tabular  1  b. 

Cleavage:  z  distinct.  Fracture  uneven.  Brittle.  H.  =  4*5.  G.  =  2-88-2-89. 
Luster  vitreous,  weak.  Colorless,  white,  grayish.  Transparent  to  translucent.  Op- 
tically +•  Double  refraction  strong.  Ax.  pi.  ||  b.  Bx  nearly  |  edge  z/z\  Disper- 
sion p  >  V,     Ax.  angles,  Dx.  : 

2Har  =  65°    9'  .'.  2Er  =  104°  14'  also  2Ho.r  =  120°  56' .- .  2Vr  =63°  30'  13^  =1-500 
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2H,^  =  64^  21' .-.  2Ey  =  102°  50'  also  2Ho.y  =  121°  42'  .• .  2Vy  =62°  45'  fi^  =1'502^ 
2H^u=60°  35' .-.  2Ew=    96°  24'    "    2Ho.bi=  124°  38' .'.  2Vbi=59°  20'  /Î5i=l-60& 

Comp. — A   hydrous    fluoride  of  aluminium  and  calcium,  GaAl,(F90H),  or 
OaF,.2Al(F,OH),  Groth-Braudl. 

AnaL— 1,  Brandi,  Zs.  Kr.,  7.  490,  1888.    3,  Hillebrand,  Bull.  20,  U.  S.  Q.  Sunr.,  64,  1885.. 
An  earlier  incomplète  analysis  was  made  by  Scheerer. 


F 

Al 

Ca 

Mg 

Na 

H.O 

1.  Altenberg 

85  01 

23-87 

1619 

011 

0*88 

12-41 

2.  Colorado    G.  =  2880 

f  8818 

2202 

17  28 

017 

0-48 

18-46 

O 


[12-681  = 
[18-41]  = 


loa 

100 


Pyr.j  0to. — In  the  glass  tube  affords  water  and  silicon  fluoride.    Decomposed  by  sulphuric 
acid.    Tne  water  goes  off  above  260"  C.  l  a. 

Oba.— Occurs  at  the  tin  mines  of  Altenberg,  in  crystaU, 
pan  of  which  are  a  kind  of  kaolin,  and  others,  according 
to  observations  bv  G.  J.  Bnish  (Am.  J.  Se.  26,  411, 
1858),  cleavable  violet  fluorite,  and  others  still.  fluorite 
partly  kaolinized.  Also  found  at  the  Schlackenwald 
tin  mines.  In  cellular  pachnolite,  derived  from  the 
altération  of  cryolite,  with  fluorite  and  astrophyllite  at  St.  . 
Peter's  Dôme  near  Pike's  Peak,  Colorado. 

Named  from  npocroanéîoy,  a  nuuk,  in  allusion  to  the 
deceptive  character  of  the  minerai. 

Réf.— >  Made  triclinic  by  Dx.  (N.  R..  190,  1867).  but  as 
shown  by  Groth  (Zs.  Ej*.,  7,  489,  1888)  the  variations  in 
angle  lie  within  the  probable  errors  of  observation,  and 
hence  it  seems  better  to  regard  it  as  monoclinic,  at  least 
provisionally.  Thèse  axes  are  calculated  from  the  funda- 
mental  angles  of  Dx.,  the  mean  of  010  A  110,  OÎO  A  lîO, 
also  of  OiO  A  211,  OÎO  A  2Î1,  being  taken.    '  Scheerer,  Pogg.,  101,  861,  1857. 


Colorado. 


Altenberg. 


205.  PAOBNOUTB.     Pachnolit  Knop,  Lieb.  Ann.,  127,  61.  1868.    Pyroconite  WohUr, 
Lieb.  Ann.,  180,  281,  1875. 

Monoclinic.    Axes:  à:h:è=  11626  :  1  :  1-5320;  /3  =  89°  40'  =  001  A  100 
Groth*. 

100  A  110  =  49°  18',  001  A  101  =  52°  35|',  001  A  011  =  56°  52'. 


Formai: 

m 

(110,  /) 

t  (658, 

-t)' 

0(831, 

-8)« 

O  (111,  1) 

a  (100,  ^i)astw.  pi 

• 

P 

(111,  - 

■1) 

9 

(221, 

-ly 

a;  (551, 

-5)* 

e  (811.-- 

8-8J» 

e  (001,  0) 

s 

(564,- 

iV 

mm'" 

=  •98* 

86' 

mp 

=  26** 

17' 

mx 

=    6" 

89' 

w' 

=    96'  45i' 

ep 

=    68" 

80' 

ms 

=  2r 

84' 

PP' 

=  85' 

27' 

m' 

=    41'    8' 

cm 

=    89'' 

47' 

mq 

=  18" 

58' 

M' 

=  89' 

80' 

ce 

=    «O'  40' 

ee 

=    76' 

26' 

mv 

=    9" 

22' 

99' 

=  47' 

20' 

PP 

=  •71'  46i 

ap 

=    64" 

r 

' 

. 

£rtr 

Twins:    tw.  pi.   a^  the  crystals  having  thus  an  orthorhombic  appearance. 
Crystals  prismatic,  commonly  acutely  terminated;   also 
terminated  by  c.     Faces  m  striated  ||  edge  m/c.  \,  a, 

Gleavage:  c  indistinct.  Fracture  uneven.  Brittle. 
H.  =  3.  (î.  =  2'93-3*0.  Luster  vitreous.  Colorless  to 
white.  Transparent  to  subtransparent.  Optically  +• 
Ax.  pi.  J.  h.  Bx  A  <5  =  +  68°  5'.  Ax.  angle  large, 
2E  =  120°  approx.  Dispersion  p  <  v  weak  ;  horizontal 
strong,  Dx. 

Ck>rap. — Ahydrousfluorideof  aluminium,  calcium,  and      ^      m  ^ 

sodium,  NaCaA]F..H,0  or  NaF.CaF,.AlF,.H  0  =  Fluo- 
rine 51*5,  aluminium  12*2,  calcium  17'9,  soaium  10 '3, 
water  8-1  =  100. 

L^l-4.  Hillebï^d,  Bull.  20,  Ù.  S.  G.  Surv..  54.  1885.  Oreenland,  Enr. 
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CHLORIDES,  BROMIDES,  lODIDES—FLUORIDES. 


6,  Enop,  1.  c.    6,  Hagemann,  Am.  J.  Se,  41,  119,  1866.    7,  WOhler,  1.  c.    8,  Eoenlg,  Proc.  Ac 
PbUad.,  42,  1876. 


] 


1.  Colorado,  compact  G.  =  2*980        [50*27 

2.  "        ory&t.  [51*19 
8.          "           •*  51-82^ 

4.  "  "  G.  =  2-965        [51*89] 

5.  Groenland  G.  =  2*928         50*79 

6.  "  5115 

7.  ••  G.  =  2*929        [49*78] 

8.  "  G.  =  8*008         51*54 


Al        Ca  Na  H.O 

11*94  19-82  10  48  791  Mg 0*18  =  100 

12-98  15-22  10*28  8*72  Mg  1*58,  E  0*18  =  100 

12-14  18-06  10-28  8*10  =  99*86 

12*27  18*04  10  25  805  =  100 

18*14  17*25  1216  9*60  =  102*94 

10*87  17*44  1204  8*68  =  99*68 

18*48  17-84  10-75  820  =  100 

12*60  18*14  10-23  8 19  =  100*60 


Obe.— Occurs  wlth  cryolite,  thomsenolite,  etc.,  at  Ivigtut,  Groenland,  and  at  8t.  Peter'a 
Dôme.  Colorado. 

Pachnolite  is  from  nâxyrf*  ffo^it  Xi^oi,  stone.  Pyroconite  from  nvp,  flre,  and  Kovia^ 
jpowder,  because  it  falls  to  pièces  when  ignited  B.B. 

Réf.—*  Z».  Kr.,  7,  462,  1888.  Cf.  also  Enr.,  Nat.  Ber.  aus  Ungarn.  1,  166,  1888.  and  Ek., 
Min.  Russl.,  8,  425,  9,  1.    «  Enr.,  1.  c.    *  Hillebrand,  1.  c. 


206.  THOMSSNOUTB.    Dimetric  Pachnolite  O,  Hagemann,  Am.  J.  Se.,  42,  98,  1866. 
Thomaenolite  Dana,  Min.,  129,  1868. 

Itfonoclinic.     Axes:  à:h:è  =  0-9975  :  1  :  1*0329;  /3  =  86^  48'  =  001  A  100 
JK:renner\ 

100  A  110  =  44**  63',   001  A  ÎOl  =  47''   39J',   001  A  011  =  45**  53'. 

Forma:  e  (001,  0);   m  (110, 1);   t  (ÏOl,  1-i).  x  (802,  f  l);   v  (881,  -  8),   q  (ïll.  1).  r  (â21,  2), 
s  (881,  8). 


mm'"  =«89'  46' 

et        =  47**  89' 
ex       =  59"  80' 


ev  =  75»  0' 
em  =  ♦87°  44' 
eq  =    57M0' 


cr   =    78'    9' 

es    =    79'  19 
w'  =    86**    2' 


qq'  =  •72*'  48' 
rr  =  85  3' 
sê    =    87'*63è' 


2. 


m 


m 


m); 
also 


Crystals  often  cubic  in  aspect  (c, 
also  prismatic,  with  prismatic  and 
pyramidal  faces  striated  ||  edge  c/m;  often 
grouped  in  parallel  position.  Twins  not  ob- 
served.  Also  massive,  opal,  or  chalcedony- 
like. 

Gleavage  :  c  perf ect  ;  m  less  so.  Fracture 
uneven.  Brittle.  H.  =  2.  G.  =  2  •93-3-0. 
Luster  vitreous,  on  c  somewhat  pearly. 
Colorless  to  white,  or  with  a  reddish  tinge. 
Transparent  to  translucent.  Optically  — . 
Ax.  pi.  ±b.  Bx  A  <J  =  -  52°  22'.  Dis- 
uiutnland,  Enr.  persion  p  <  v,     Ax.  angles: 

2Er  =  69°  10'    2Ey  =  69°  36'      also  2Hr  =  48°  28'    2Hw  =  49°  14'  Knr. 
Comp. — Same  as  pachnolite,  NaCaAlF,.H,0. 

AnaL— 1,  Hagemann,  1.  c.  2.  Wôhler,  Nachr.  Ges.  Gôttingen,  Nov.  17,  1875.  8,  Eoenig, 
Proc.  Ac.  Philad.,  p.  42,  1876.  4,  Nordenskiôld.  G.  Fôr.  FOrh..  2,  84.  1874.  5-7.  Brandi.  Za 
Er.,  7,  470,  1888. 

P  Al        Ca       Na      HaO 

5008     14-27    14-51      7-15    970  8iO,  2*0  =  97*71 
[49*78]    18-48    1784    1075    820  =  100 
50-87      18-74    16-79    1010    900  =  100 
[52*25]    14-22    15  38      887    8  92  Mg  0*86,  E  tr.  =  100 
50-65     1304    17-22    1002    848  Mg  0*89  =  99*80 
50-62      13*00    17-21    10-49    8-33  Mg  0  20  =  99*85 
50-61      18  26    17  22    1043    842  =  9994 

Pyr.,  etc.— Fuses  more  easily  than  cryolite  to  a  clear  glass.  The  massive  minerai  decrepi- 
tates  remarkably  in  the  flame  of  a  candie.    In  powder  easily  decomposed  by  sulphuric  acid. 


1.  Greenland 

G.  =  2-75 

2. 

G.  =  2-929 

8. 

G.  =  2*987 

4. 

5. 

6. 

7. 

GBARK8UTITB-^BAL8T0mTB.  181 

ObB. — Found  with  pachnolite  on  the  cryolite  of  Greenland,  as  a  resuit  of  altération  of  the 
latter.  First  noticed  by  Dr.  Julius  Thomsen  of  Copenhagen,  tbe  ori^nator  of  the  cryolite 
Industry,  after  whom  It  is  named.  It  différa  strikingly  irom  pachnolite  in  lis  pearly  basai 
cleavaçe  and  its  nearly  square  prisms;  and  f  rom  cryolite  in  the  horizontal  striœ  of  the  same  and 
the  facility  of  cleavage.  The  compact  variety  referred  bere  by  Dr.  Hagemann  bas  much  of  the 
aspect  of  chalcedony;  it  incrusts  cryolite  or  occupies  seams  or  cavitles  in  It,  and  is  covered  by 
the  chalky  gearksuute;  tbe  incrustations  are  sometimes  half  an  iuch  or  more  tbick. 

Also  occurs  sparingly  with  pachnolite  and  other  fluorides  at  St.  Peter's  Dôme,  near  Pike's 
Peak,  Colorado. 

RefL— 1  Nat.  Ber.  aus  Ungani,  1,  162,  1882. 

Uagbmannitb  8hêpa/rd,  Am.  J.  Se.,  42,  246,  1866.  Closely  resembles  in  aspect  and  con- 
dition tbe  compact  tbomsenolite,  but  passes  sometimes  into  a  yellow,  opaque,  jaspery  variety. 
It  incrusts  tbe  cryolite,  and  also  constitutes  seams  \Xo\  inch  thick.  It  sometimes  trayerses  a 
drusy  ferruginous  pachnolite.  It  is  ocher-yellow  to  wax-yellow  in  color,  rarely  faint  greeniah, 
dull,  or  with  only  a  faintly  glimmering  luster.  and  looks  like  an  iron  flint,  or  yellow  chloropal. 
H.  =  8-3*6.    G.  =  2-59-2-60.    Adhères  but  feebly  to  tbe  tongue. 

Hagemann  obtained  in  an  analysis:  F  40*80,  Al  12*06,  Fe  5  96,  l^g  2*80,  Ca  11  18,  Na  8*45, 
Si  7*79,  H9O  10*44.    G.  =  2*88.    Decrepitates  surprisingly  in  the  flame  of  a  candie. 

No  probable  formula  can  be  deduced.  Ezcluding  the  8i,Mg,Fe,  the  composition  is  that  of 
tbomsenolite;  it  is  consequently  probably  an  impure  tbomsenolite.  Cf.  Groth,  Zs.  Ej*.,  7,  480, 
1888. 

207.  OBARKSUTITB  Hagemann;  Dana,  Min.,  p.  180,  1868.  Evigtokite  Fiighi,  J.  Ch. 
Soc.,  43.  140.  1888. 

Earthy^  kaolin-like  in  aspect^  but  consisting  of  very  minute  colorless  needles, 
with  oblique  extinction. 

H.  =  2.     Luster  dull.    Color  white. 

Comp.— Perhaps  CaF,.Al{F,OH),.H,0  =  Fluorine  42-9,  aluminium  15-1, 
calcium  22-4,  water  15-1,  oxygen  4-5  =  100,  if  F  :  OH  =  2  :  1,  Hillebrand. 

AnaL— 1.  Hillebrand,  Bull.  20,  U.  S.  G.  Surv.,  59.  1886.  2,  G.  LindstrOm,  G.  FOr.  FOrh., 
7,  687.  1886. 

F        Al        Ca      Na       K      H,0       O 

1.  Colorado       |  42*07    16*20    22*80    010    0*04    15*46    [4*881  =  100 

2.  Ivigtut  41*81»  15*87    21*02    106    0*28    15  08      4*82  Fe  0*80,  Mg  0*16,  Cl  0*20=100 

*  Direct  détermination  40*55. 

Hagemann's  analysis  (5th  Ed.,  p.  180)  is  shown  by  Hillebrand  to  be  incorrect  in  the 
détermination  of  fluorine  and  water;  tbe  same  author  shows  that  Fligbt's  evigtohUe  is  identical 
with  gearksutite.  Flight  gives  :  Al  16*28,  Ca  22*89.  Na  0*48  or  AlF.  49  87.  CaF.  48*66, 
NaF  0-76.  H,0  [5  71]  =  100. 

Pyr. — B.B.  fuses  easily  to  a  white  enamel.  Gently  heated  In  the  tube  gives  off  neutral 
water,  but  more  strongly  heated  attacks  tbe  glass.    Soluble  in  acids. 

Obs. — Occurs  sparingly  with  the  Greenland  cryolite.  {ind  Is  one  of  the  results  of  its  altération. 
The  underlying  material  is  compact  tbomsenolite.  Also  more  abundant  with  the  fluorides, 
cryolite,  pachnolite.  etc:,  of  St.  Peter 's  Dôme  near  Pike's  Peak,  Colorado. 

Named  from  yrf,  earth,  and  arknUUe,  alluding  to  its  earthy  aspect. 

208.  RAIiSTONITB.    O.  /.  Bruêh,  Am.  J.  Se..  2,  80,  1871. 
Isometric.     In  octahedrons^  also  with  cubic  planes. 

CleaTage  none.  Fracture  uneven.  Brittle.  H.  =  4'5.  G.  =  2'66-2*62. 
Luster  vitreous.  Colorless  to  white,  milky,  often  yellow  on  the  surface.  Trans- 
parent to  translucent.     Often  shows  weak  double-refraction,  Btd.* 

Comp.— A  hydrous  fluoride  of  sodium  and  aluminium,  (Na„Mg)F,.3Al(F,0H),.- 
2H,0,  Penfield  and  Harper.  If  Na  :  Mg  =  1  :  1  and  F  :  OH  =  2  :  1,  this  requires: 
Fluorine  43*4,  aluminium  23*0,  magnésium  4*5,  sodium  4*4,  water  17'9,  oxygen 
6-8  =  100. 

AnaL— 1,  KordenskiOld,  on  0*22  gr.,  G.  FOr.  FOrh.,  2,  81.  1874.  2,  Brandi,  on  05  gr..  Zs. 
Kr.,  7,  474.  188^.    8,  Penfleld,  Am.  J.  Se.  32,  880.  1886.    4  Penfield  and  Harper.  ibid. 


F 

Al 

Mg 

Na 

Ca 

HaO 

1. 

G.  =  3-60 

[5005]* 

22-94 

5-52 

4-66 

1-99 

14-84  K  fr.,  P.O.  tr.  =  100 

2. 

5712 

2214 

8-56 

5-50 

1-53 

10  00  =  99-85 

8. 

undet. 

22-88 

4-29 

412 

1-67 

18  41  K  011 

4. 

G.  =  2  58 

180  91 

24-25 

4-89 

4-27 

008 

18  78  K  012  =  91-70 

•  This,  as  calculated,  includes  F  88*18.  O  10*69. 


182  aHLOBWEa,  BB0Mn)E8,  lODWES-FLUOBIDEa. 

Penfleld  and  Hari)er  conflrm  NordenskiOld  in  finding  the  fluorine  insufflcient  to  unité  with 
the  bases;  they  complète  analysis  4  by  calculatlng  the  amount  of  hydroxyl  required,  viz.  16  27 
(=  8  61  H,0).  hère  F  :  OH  =  2  : 1. 

Pyr^  etc. — ^In  the  closed  tube  whitens,  yields  water  at  first,  then  a  copions  white  sublinuite 
which  etches  the  tube.  The  water  reacts  acid.  B.B.  on  charcoal  a  faint  white  sublimate.  In 
the  forceps  whitens,  colore  the  tiauie  yellow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
deep  blue.  In  sait  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  flames. 
Soluble  with  efiervescence  in  a  bead  of  sodium  carbonate.  Decomposed  by  sulphuric  acid  with 
évolution  of  hydrotluoric  acid. 

Obs. — Occurs  with  ciyolite  and  thomsenolite  at  Ivigtut,  Arksuk  Fiord.  Greenland. 

ReL— 1  BulL  Soc.  Min.,  4,  84,  1881. 

209.  TTTROOBRmi.  Tttrocerit  Qahn  d  Benelw^  Afh.,  4.  151,  1814.  Tttrocererit 
Leanh,,  Handb.,  578,  1826.  Yttria  tluatée  Fr,  Fluate  of  Cerium  and  Yttria.  Ttterflussspath, 
Flussyttrocalcit,  Oerm.     Yttroculcit  Olock,,  Syn.,  288,  1847. 

Massive:  crystailine-graimlar  and  earthy. 

Cleavage:  in  two  directions  inclined  to  each  other  71°  30'.  Fracture  uneven. 
H.  =  4-5.  G.  =  3*447  Berz.;  3*363  Eg.  Luster  glistening;  vitreous  to  pearly. 
Color  viole t-blue,  inclining  to  gray  and  white,  often  white;  sometimes  reddish 
brown. 

Gomp. — A  fluoride  of  calcium  with  the  metals  of  the  cerium  and  yttrium 
groups.  According  to  Rammelsberg  the  formula  is  2(2RF,.9CaF,)  +  3H.0,  with 
K  =  Ce(La,Di)  :  Y(Er)  =  1:2;  further  the  cerium  metals  consist  one-hali  of  lan- 
thanum  and  didymium,  and  the  yttrium  contains  30  p.  c.  of  erbium. 

AnaL— 1,  2,  Rg.,  Ber.  Ch.  Ges.,  3,  857,  1870.  Also  earlier,  Qahn  and  Berzelius  (1.  c.  and 
Schw.  J.,  16,  241.  1816),  5th  Ed.,  p.  125. 

CaO      CeaO,      Y,0«       H,0 
1.     G.  =  8'863  47-27        9  85        14 87        252 


2.  49-82  16-14 

Pyr.,  etc. — ^In  the  closed  tube  gives  water.  B  B.  on  charcoal  alone  infusible;  with  gypsum 
the  yttrocerite  of  Finbo  fuses  to  a  bead.  not  transparent,  and  thatof  Broddbois infusible.  With 
the  three  lluxes  the  Finbo  minerai  behaves  like  fluorite;  the  glass  is,  however,  yellow  in  the 
oxidizin^  âame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  ^ven  by  tluorite.  In 
a  pulverized  state  it  dissolves  completely  in  heated  hydrochloric  acid,  formmg  a  yellow  solution. 

Obs. — Occurs  sparingly  at  Finbo  and  Broddbo,  near  Falun  in  Sweden,  embedded  in  quartz, 
and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Go.,  N.  Y.;  in  Mass.,  probably 
Worcester  Co.;  at  Mt.  Mica,  in  Paris,  Maine. 


Y.  OXIDES. 

X.  Chddes  of  Sllioon. 
n.  Oxides   of  the   Semi-Metals  :   Tellnrlimiy   AneniOi  Antimony, 

Bismuth  ;  also  Molybdenum,  Tungsten. 
nL  Oxides  of  the  Metals. 

Hydrogen  and  Titanium  are  included  hère. 


I.  Oxides  of  Silicon. 

210.  Quarts  SiO,  Bhombohedral,  trapezohedral       è  =  1*09997 

211.  Tridymite        SiO,  Hexagonal  é  =  1-6530 

or  Pseado-hezagonal 
Afimanite 

212.  Opal  SiO,.nH,0         Amorphous 

210.  QUARTZ.  KpvaraXXoî  Theaphr.,  etc.  Crystallus  (with  allusion  to  Its  hexagonal 
fonn  and  pyramidal  terminationB)  PUn.,  37,  9,  10;  8ilex  Plin.,  36,  871.  Crystallus,  Quartzum, 
caodidiflsimum  fauriferous],  Oerm,  Quertze,  Eiselstein,  ^^rû;.,  276,  e(c.,  444,  459,  465,  1546, 
1529.  Quartz,  Kisel,  Wall.,  102,  1747.  Quarz,  Kiesel,  Qerm,  Qvarts  Swed.  Quarzo  Ital, 
Cuarzo  apan. 

Rhombohedral;    with     trapezohedral  tetartohedrism.     Axis:  è  =  1*09997; 
0001  A  lOÎl  =  51°  47'  10"  Kupïïer*. 

Forma,  pt.«:  l     (2021,  2)  i  (2ÎÎ2,  1-2 1)  v    (1451.  -  6-f  1) 

c  (0001,  O)  rare         M  (3081,  8)  s,  (2ÎÎ1,  2-2  1)  m    (1341^-  4-|  1) 

«(10l0.i),  ^  ^^î'^>  Zonem«  Tr(3.7.i0-8.  -  V-VD 

a    1120  «D  ;  <^i^'?  n(121î8l.l8.ttr)     t,  ^^^^' T  H  « 

a   2110^.21  «  <^^'_«)  /(7181.8.»r)  iiT  (11-12-2811. -H^fl) 

*'  J5180;  ^1  r)  ^  aO-«-^0-^.  1«  .  Ul,  6.;  ri  î^    2  H  r) 

*,  (3140.  i-l  r)  00  (0113.  -  i)  y  (4151,  5.f  r)  ^     ^J»^'  "  y 

*4  (2180.  i'\  r)  X  (0112,  -  i)  t*  (3141,  4-1  r)  ^    ^*^^'^»  ^"*  *^- 

A,  (8250.  i\  r)  t  (Olîl,  -  1)  L  (1202,  -  ff  1)  Zone  rnr' 

*,(6Î50,  ^|l),etc.      Z,  (0221, -2)  r(1343, -Hl)  B,  (4156,  H  r) 

d  (10Î2  4)  ^'  ^^^'  "  ®>  ""^  ^^^^*  -  H  1)  B,  (2134,  f-l  r) 

r  (lOÏl'  R)  *'  <^^^'  "  ^)  **•  ^^^^®'  -  H  1)  B,  (1235,  -  H  1) 

J  S  îî  '^  (OlMil.  -11).  et.    /S  (â»79.  -  H  r)  ;  S'MrV*  r)  etc. 

i   (3082,  \)  «     (1122,  1-2  r)  Zone  m'vr 

I  (5053.  {)  ê     (1121,  2-2  r)  p  (1561,  -  6-|  1) 

For  most  of  thèse  forms  the  complementary  left  or  right  planes,  respectively,  hâve  been  ob- 
senred:  thus,  x  (6151,  6-{  1),  t,  (5S83.  \^  1),  etc..  also  9,  (Î651,  -  5{  r),  r,  (Î488,  -ff  r), 
fi  (2799,  —  1-f  1)  f.  14,  etc.  The  distinction  between  the  right  and  left  forms  bas  not  usually 
been  made  oui,  and  that  between  -|-  and  —  forms  ouly  imperfectly. 

188 


md  ~  Sr  85' 
«w  =  88"  Iff 
mi  =  36°  ir 
ml  =  21"  29' 
mJf  ^  14''  42 


Crystals  commonly  prismatic,  with  tlie  m  faces  horizontally  striated  (f.  11); 
terminated  citlier  by  both  rhonibohedrons  (f.  1, 5,  6),  or  by 
~^  one  only  (f.  3).     Oftun  in   double  Bix-sided  pyramids  or 

quartzoida  throngh  the  equal  developmeiitof  r  and  2  (f.  2j; 
rarely  r  prédominâtes  (f.  4),  tbe  fomi  thên  haïing  a  cubic 
aspect  (rr'  =  85°  46'1.     Crystals   freqnently  distorted  (f. 

6,  13),  when  the  correct  orientation  may  be  obscure  except 
as  shown  by  the  striationa  ou  m.  The  faces  n  and  s,  alao 
often  atriated  ||  edpre  r/m'  (s),  or  ||  edge  r  /m"  (,«,),  cf.  flgs. 

7,  8,  14;  also  Ktriutions  eomtnon  in  other  zones,  f.  17,  18. 
Cryptais  often  pinngated  to  acieular  forme,  and  tapering 
throiigb  t!ie  opcillatory  combination  of  Buccessive  rbombo- 
hpdrons  witli    the   pnsm.     Occasionally  twieted  or   bent 

Freqnently  in  rsdiated  masses  witli  a  surface  of  pyramids,  or  in  drnaes. 
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The  +  rbombobedron  (r)  U  umullr  the  predoinliuitfnK  form,  wherfi  r  aod  «  ar«  not  equally 
dsreloped,  and  ita  faces  ofl«a  ihow  a  nlgher  lubter  thaa  uose  of  f  ;  it  can  always  be  recognlzed 
by  the  ehape  of  the  etchlng  Beures  (cf.  âgB.  26,  87),  &Dd  also  In  most  cases  hj  pyroelectrlcal 
pneDomena  wben  tbeae  are  distinct  <see  below).  As  shown  by  Rose,  simplu  cryslals  are  eltber 
rigbt-  or  lefl'banded.  On  a  right-ftatided  cryslal  (f.  T),  (,  If  présent,  lies  to  lue  rigbt  of  the 
n  face,  whicb  is  below  Ibe  plue  rhombobedroQ  r.  aad  wiib  tbia  beloug  (he  plus  rigbt  trapezo- 
hedrons.  os  x,  also  u,  y,  and  1  (f.  15,  16),  and  minus  left  trapestobedrons  (f.  17),  sa  p,  r,  also  a  (left). 
Oa  n  l^/uind<d crytlal  (f,  8).  »  (properly  »,)  Iles  to  the  leflof  tbe  m  below  r,  andwith  it  (f.  18. 
10, 20,  the  Inst  two  twins)  the  plus  left  and  minus  rigbt  trapezobedrons.  alao  a  (rlght).  The  rigbt- 
and  left- handed  forme  (eieept  apparently  ^  and  i,)  occur  logether  only  in  twins.  In  the  absence 
of  tnipezohedrBl  planes  the  strlations  on  >  (cf.  above  and  f.  16),  if  distinct,  serve  lo  distînguish 
Ibe  planes  r  and  «,  and  hence  sbow  tbe  right-  and  left-handed  cbaracler  of  the  cryatala. 

Twins':  (1)  tw.  axis  rf  (tw,  pi.  ni),  axes  henee  parallel,  the  individnalB  both 
right-  or  both  left-handed  but  UDaymmetrical,  r  fclien  parallel  to  and  coincîding 
with  z,  the  resulting  form,  as  Jn  âg.  9,  moBtly  peiietration-twiiis,  the  parts  often 
tn-egularly  united  (cf.  f.  19,  20),  as  ehown  by  dull  areas  [z)  on  the  plus  rhombohe- 
dral  face  (r)  ;  otberwise  thèse  twins  are  recognized  by  pyro-electrical  pher 


17. 


IB. 


Hgs.  15~ai,  ïtoth:  16,  DlasentlSi  16-21,  Aleiander  Co.,  N.  C. 


(2)  Tw.  pi.  a,  sometimes  called  the  Brazil  laio,  the  individuals  respectirely  right^ 
and  left-handed  and  the  twin  symmetrical  vith  référence  to  an  a  face  {f.  10), 
□snally  as  irregular  penetration-twina;  in  thèse  twine  r  and  r,  also  z  and  z,  coincide. 
This  kind  of  twinning  sometimes  gives  rise  to  soccessive  zoneB  of  nlternate  character 
(as  in  amethyat)  ;  the  composition  If  seen  by  the  simnltaneons  appearance  of  planes 
characterizing  both  forms  (right  and  left),  and  in  irregular  areas  on  the  surface 
haviug  différent  physical  character;  also  in  the  optical  behavior  of  crosa-sections 
(X  ^),  aa  well  as  by  pyro-electrical  phenomena.  (3)  Tw-  pi.  £  (1122),  contact-twina 
ff.  11, 12),  theazeBcroasingat  an  angle  of  84°  33  ,  and  a  plane  t»  coïncident  in  both 
mdiridnals  ;  the  like  rhombohedral  faces  are  uanally  aymmetrioal,  i.e,,  r  to  r,  etc., 
bnt  sometimes  nnaymmetrical,  that  is,  r  correeponds  to  z,  etc.  Groupings  whicb 
■isinlate  twins  are  commou  ;  pseudo-twins,  with  a  as  the  approzimate  twinning- 
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plane,  are  also  prodnced  bj  the  armogement  of  crystals  in  p&raUel  position  on  th» 
—  ^  R  faces  of  calcite. 

Massive  forma  oommon  and  in  great  variety,  pasaing  from  the  coarse  or  fine 
gr^nular  and  crystalline  kiuds  to  those  which  are  flint-like  or  cryptocryatalline. 
S<*metimes  mamniillary,  stalactitic,  and  in  concrétion ory  forms;  as  sund. 

Cleavage:  r,  z,  difficult  and  not  often  observed,  also  m,  and  sometlmes  c,  more 
ditfipalt;  Hometimee  developed  by  sndden  cooling  after  being  heated;  also  (MId,') 
by  the  prensure  of  a  aharp  point  on  thin  sections,  e.g.  cut|  à  and  j.  vi.  Also  a 
lamelKr  structure  ||  r  and  \  z  a&  gliditig-planes,  sometlnieB  developed  by  secondary 
means  (Judd').  Fracture  conchoidal  to  Bubconchoidal  in  cryatallized  forma,  nneven 
to  splintery  in  some  massive  kinds.  Brittle  to  tough.  H  =  7,  G.  =  2'653,  2'654 
in  cryatals,  Beud.  ;  2'6CO  cryst.,  Herkimer,  Pfd.  ;  cryptocryatalline  forms  somewhat 
lower  (to  2-60)  if  pure,  but  impure  massive  forma  (e.g.  jasper)  higher.  Luater 
vitreoas,  somotimes  greaay;  aplendent  to  nearly  duU.  Colorlfss  when  pure;  often 
varions  ahades  of  yellow,  red,  brown,  green,  blue,  Wack.  Streak  white,  of  pore 
varieties;  If  impure,  often  the  samo  aa  the  color,  but  much  paler.  Transparent 
to  opaque. 

Optically  -|—  Double  refraction  weak,  Polarization  circular;  axial  figure 
honcp  having  a  colored  center.  Rotation  aometimes  right-handed,  also  left-handed, 
the  optical  cliaracter  correanonding  to  right-  and  left-handed  charaeter  of  cryatala, 
as  detined  above;  in  twins  (law  3)  botl)  right  and  left  forms  sometimes  nnlted, 
sections  then  often  ahowing  Airy's  spirals  in  the  polariscope;  cf.  figs.  23,24,  also  25- 

23.  IM.  26. 


Flg^.  28,  34,  Basai  sections  in  polBiized  light,  showlag  Interpenelratlon  of  right-  and  lefl-handed 

portions.  Dx.    35,  Same,  sbowiog  alao  secondurj  lamellœ  (at  u,  b).  altemately  right-  and 

lefl-bauded,  Judd. 
Rotatory  power  proportional  ,to  thicknesa  of  plate.     Eefraetive  indices'  for  the 
Fraunhofer  Unes;  also  rotatory  power"  for  aections  ol  !""■  thickoesa: 


<u  =  1  53918       1M090 

1-54181 

1-54418 

154711 

1  ■54965 

f    =  1-54805        1-54990 

1-56086 

1-6682S 

1-56631 

1-65894 

a          13  '67         15' -78 

17° -sa 

ai'Tl 

a7''-64 

8a'-77 

ForD.o  =  21°a84,  forD,  a 

=  ai°-786. 

Pyro-eloctric';  also  electric  by  preasure  or  piezo-electric.  By  change  of  tem- 
pérature a  simple  crystal  is  divided  into  +  and  —  electrical  zones  parallel  to  the 
alternate  prismatic  edges;  in  right-handed  cryatals  the  right  edges  below  r,  and  in 
left-handed  the  corresponding  left  edges  (f.  7,  8),  become  négative  on  cooling,  the 
alternate  edges  positive.  In  twins  (1)  two  adjacent  edgea  may  hare  the  same 
charaeter;  in  twma  (2,  Brazil  law)  ail  the  prismatic  edgés  may  hâve  the  same 
sign.  Oross-aeotionB  J.  i  are  divided  into  sectors,  and  the  irregnlar  pénétration 
is  well  exhibited  by  this  method.  A  non-conductor  for  eleotricity,  actmg,  in  the 
form  of  fine  threads,  fts  an  insotator  in  a  remarkable  degree  even  in  a  moiat. 
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fttmospliere.    Comparable  as  a  conductor,  in  the  direction  of  the  vertical  axis,  tu 
glaes  at  high  températures,  bat  not  conducting  normal  to  this  direction'. 

Etching  figaroB",  developed  by  the  action  of  hydrofluoric  acid  or  slkalioe 
carbonates,  exhibit  the  riglit^  and  left-hand  character  of  the  crystalB  (Leydolt, 
Penâeld,  Ùolengraaft)  as  Bnown  in  fige.  36,  27.  Â  sphère  from  a  simple  rigbt- 
handed  cr^^stal  aubje<yted  by  Penfield  to  the  action  of  acid  vas  attackcd  rapîdlj  in 
the  direction  of  the  TerticËil  axis,  but  not  at  ail  at  the  +  eztremitiea  of  tbe  axes. 
Cf.  f      — 

37.  38. 


Figs.  2R-29,  CryaUls  etched  by  hydrofluoric  acid.  Penfield.  36,  right-banded.  37,  left-handed. 


c^ryslal.  28.  39,  sphère  eut  from  t,lmple  right.haiided  ciystal  atter  belag  etched  by  acid 
ror  7  weeka:  28,  baaal  vlew;  39,  front  vlewi  circle  shons  original  fonn  of  Bpbere,  dollëd 
bexagou  the  position  of  axea. 

Comp. — Silica,  or  silicon  dioxide,  SiO,  =  Oxygen  53'3,  BÏlicon  iG-7  =  100. 

In  massive  varieilefl  ofien  mjxed  wîtb  a  lictle  opal  ailica.  Impure  varietles  contaln  Iron 
oxide.  calcium  carbonate,  claj,  SBod,  and  varlouB  mlntsnla  as  inclueloDB. 

Var.~l.  Pberocrtbtalljne:  CryBlallized.  vîtreousln  lustur. 

2.  CHrPTucRTaTALJ,iiiK:  Fllnt-like,  massive. 

The  fini  diviaion  includes  ail  ordlnarr  vitreous  quartz,  whetber  taaving  cryetalllne  faces  or 
not,  The  Tarietiea  under  the  second  are  In  gênera]  acted  upon  aomewtaat  more  by  attrltion.and 
by  cfaemical  agents,  as  hydrofluoric  acid,  tnan  those  of  tbe  ârst.  In  ail  kintu  made  up  of 
layers,  as  agate,  successive  layers  are  unequally  eroded. 

A.    Phenocbthtalunb  ob  Vitbkocs  Vasibtibb. 

1.  Oritinary  Crytlallittd;  Boek  Oryital.—CoïotieK  quartz,  or  nearly  so,  whetber  tn  distinct 
cryatala  or  not.  Ordinary  as  abovc  deacrlbed. ,  Hère  beiong  the  Bristol  dlamonda,  Lake  George 
diamonds.  Brazillan  pebbles,  etc.  Some  variations  from  the  common  type  are:  (a)  cavernou* 
crysials,  haviog  deep  cavltiea  parallel  lo  liie  faces — occasloued  by  tbe  interfereace  of  impurltles 
during  their  foimRtiou;  (ï)  cap'quartz  (Kappen-qunrz  Qerm,),  made  up  of  aeparable  layers  or 
cap«,  due  to  the  (leposil  of  a  little  clayey  matedHl  at  inlerrala  In  the  progress  of  the  crystal; 
(e)  druay  <iiiartz.  a  cruat  of  smsil  or  minute  quartz  crysials;  (d)  radialed  quartz,  often  aeparable 
inio  radiuted  parts  baviug  pyramidal  tcrmlnalions;  («)  fibrouB  (Fuscrkïesel  Oerm.].  rarely  dell- 
catcly  so,  as  n  kind  from  Griqualand  West,  South  Africa,  altered  from  crocidolite  (see  eal't-ej/t 
>«low,  aleo  cToi'idoHle  p.  400j. 

2.  Agleriated;  A'f<ir-;i(artz(Stem-quarz  (Term.).— Conlalning  wilhin  tbe  cryslal  whllish  or 
colorfcd  ladiniions  alon^  tbe  diamétral  planes.  Occssionally  exbiDits  asterism  somewbal  like  Ibat 
of  tlie  aateriaied  aappliTre. 

3.  AmeÛiyttim;  Amethytt,  A)tt^v(TTOv,  Theophr..  etc.— Clear  purple,  Or  blulsh  violet. 
The  color  bas  been  tiupposed  to  be  due  to  manganèse. 

4.  Bot. — Roee.red  or  pink,  but  becomlnc  paler  on  ezposure,  Common  massive,  and  tben 
UBually  muoh  cracked,  Luster  sometimes  a  Tittle  greasy.  Fucha  states  that  the  color  la  due  to 
titanium;  he  found  1  to  I^  p.  c.  In  speclmena  from  Rabensteln.  near  Bodenmala  It  may  corne 
la  part  from  manganèse. 

fi.  Ttliotii;  Faiu  Topat  or  Oitrint. — Yellow  and  pellucid,  ornearlvso:  resembllngsomewhat 
yellow  topaz,  but  very  différent  in  cryatallization  and  in  absence  of  cleavage. 

6.  Bmoky;  Cairnfform  Slone.  Mormorton  flin.,  37,  88;  Morloa.  (&uch-quarz  0»rm.) — 
Smoky-yellow  ta  smoky-brown,  and  often  transparent;  but  varying  lo  brownish  black.  and 
tben  nearly  opaque  in  tbick  cryatals.  Tbe  color  Isprobably  due  lOBomeorganiccarbon-nltrogen 
compound  (FoTster).  Called  eairngorm*  from  the  locallly  at  Cairngorm,  S.  W.  of  BanS,  tn 
Scotland.    Tbe  name  morion  la  glveo  lo  some  dark  colored,  nearly  black,  varietles. 
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7.  MiUcy. — ^Milk-white  and  Dearly  opaque.  Luster  often  greasy,  and  then  called  greasy 
quartz. 

8.  Sidârite,  or  Sapphire-çtuirtz. — Of  indigo  or  Berlin-blue  color;  a  variety  occurring  in  an 
impure  limestone  at  GoUing  in  Salzburg. 

9.  Sagenitie. — Containing  witliin  acicular  crystals  of  rutile  (a),  pften  in  reticulated  net- 
like  forms;  the  minerai  called  from  such  spécimens  sageniU  (fr.  aayrfVTff  a  net)  by  de  Saussure 
(see  Rutile). 

Other  included  minerais  in  acicular  forms  are:  (6)  black  tourmaline;  (c)  gôthite;  {d)  stibnite; 
(0)asbestus:  (/)  actinolite;  (^)  hornblende;  (A)  epidote. 

CaVê'Èye  (Katzenauge  Gferm,,  Œil  de  Chat  ^.)~Exhibiting  opalescence,  but  without  pris- 
matic  colors,  especially  when  eut  en  cabochon,  au  efiect  sometimes  due  to  tibers  of  asbestus. 
Also  finely  présent  in  the  siliceous  pseudomorphs,  after  crocidolite,  called  iigereye  (see  crocido- 
lite,  p.  401).    The  highly-prized  Oriental  cat's-eye  is  a  variety  of  chrysoberyl. 

11.  Atenturine, — Spangled  with  scales  of  mica,  hématite,  or  other  minerai. 

12.  Impure  from  the  présence  of  distinct  minerais  distributed  densel^  throu^h  the  mass.  The 
more  common  kinds  are  those  in  which  the  impurities  are:  (a)  ferruçvnous  (Ëisenkiesel  Qerm,), 
either  red  or  yellow,  from  anhydrous  or  hydrous  iron  sesquioxide;  (6)  chloritie,  from  some  kind 
of  chlorite;  (c)  aetinolitie;  (d)  micaceous;  {e)  arenaceaus,  or  sand.  Sinopel  is  a  red  ferruginous 
quartz  from  Schemnitz,  Hungary. 

Quartz  crystals  also  occur  penetrated  by  Tarions  minerais,  as  topaz,  corundum,  chrysoberyl, 
gamet,  différent  species  of  the  amphibole  and  pyroxene  groups,  cyanite,  zeolites,  calcite,  and 
other  carbonates,  rutile,  stibnite,  hématite,  gOthite,  magnetite,  liuorite,  gold,  silver,  anthra- 
cite, etc. 

13.  Containing  liquidé  in  cavities.  Thèse  liquids  are  seen  to  move  with  the  change  of  posi- 
tion of  the  crystal.  provided  an  air-bubble  be  présent  in  the  cavity;  they  may  be  detected  also 
by  the  refraction  of  light.  The  liquid  usually  is  either  water  (pure,  or  a  minerai  solution),  or 
some  petroleum-like  or  other  compound.  Quartz,  especially  smoky  quartz,  also  often  contalus 
inclusions  of  both  liquid  and  gaseous  carbon  dioxide.  The  water-cavities  also  occasionally  con- 
tain  minute  cubes  of  sodium  chloride.  Cf.  Hartley,  Hawes**.  Wright  has  shown  the  présence 
of  the  gasea  COs,  N,  UsS,  SOs,  HtN  and  F  in  the  smoky  quartz  of  Branchville,  Conn. 

B.    Cbtptocrtbtaijjnb  yARiEns& 

1.  Chakedony.  Murrhina  PUn.,  37,  7.  laami  pt.  Theophr,  laspis  pt.  Plin,,  37.  87. 
Murrhina,  Germ.  Chalcedonius,  Agric.,  406,  1546.  Chalcedon,  Achates  vix  pellucida,  nebulosa. 
colore  grlseo  mixta,  Wall.,  88,  1747.  Chalcedon  Qerm.  Calcédoine  Fr. — Havinf  the  luster 
nearly  of  wax,  and  either  transparent  or  translucent.  G.  =  2*6-2*64.  Color  white,  grayish, 
pale  brown  to  dark  brown,  black;  tendon-color  common;  sometimeB  délicate  blue.  Also  of 
other  shades,  and  then  having  other  names.  Often  mammillary,  botrvoidal,  stalactitic,  and 
occurring  lining  or  fllling  cavities  in  rocks.  It  often  con tains  some  disseminaled  opal-silica. 
The  name  Efihydros  is  given  to  nodules  of  chalcedony  containing  water,  sometimes  in  large 
amount. 

Embraced  under  the  gênerai  name  chalcedony  is  the  crystalline  form  of  silica  which  forma 
concretionary  masses  with  radial-fibrous  and  concentric  structure,  and  which,  as  shown  by 
Rosenbusch  (Mikr.  Phys.  Min.,  845,  1882),  is  optically  negatUoe,  unlike  true  quartz.  It  haa 
n^  =  1*537  ;  Q.  =  2'59-2*64.  Often  in  spherulites,  showing  the  spherulitic  interférence-figure. 
Broker  proposes  to  distinguish  it  under  the  name  chalcedonite  (U.  S.  G.  Surv..  Mon.,  13,  390, 
1888).  Cf.  lussatite  of  Mallard,  p.  197,  which  has  a  like  structure,  but  is  optically  4-  &ii<i  h&s  the 
spécifie  gravity  and  refractive  index  of  opal. 

2.  Garnelian.  Sccpôtov  Theophr.  Sarda  Plin,,  37,  23,  id.  =  Oerm,  Carneol,  Agrie,,  468, 
1546.  Carneol,  Agates  fere  pellucida,  colore  rubescente,  WcUl.,  S2,  1747.  Sard.  Cornaline 
Fr.— A  clear  red  chalcedon  v,  pale  to  deep  in  shade;  also  brownish  red  to  brown,  the  latter 
kind  (Sardoine  Fr.)  reddish  brown  by  transmitted  light. 

3.  Chrysoprase  (not  Chrysoprasus  aniiq.).  An  apple-green  chalcedony,  the  color  due  to  the 
présence  of  nickel  oxide.  Klaproth  found  in  that  of  Silesia  1*0  p.  c.  NiO;  and  Hammelsberg, 
in  the  same.  0*41  p.  c.  NiO. 

4.  iVow.— Translucent  and  dull  leek-green;  so  named  from  npâaov,  a  leek.  Always 
regarded  as  a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same 
color.     "  Vilioris  est  turbœ  Prasius  "  says  Pliny. 

5  Plasma.  laspis  pt.  Plin.,  37,  87.— Rather  bright  green  to  leek-green,  and  also  sometimea 
nearly  emerald -green,  and  subtranslucent  or  feebly  translucent;  sometimes  dotted  with  white. 

Héliotrope,  or  Blood-stone,  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  look- 
ing  like  drops  of  blood. 

The  laspis,  or  jasper  of  the  ancients,  was  a  semi transparent  or  translucent  stone,  and  in- 
cluded in  Pliny's  time  ail  bright-colored  chalcedony  excepting  the  camelian  (sard).  Ue  givea 
spécial  prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the 
best,  he  says),  a  rose-color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  térébenthine 
color  (yellow  like  turpentine,  as  interpreted  by  King).  smoke-color  (his  capnîas),  etc.  ;  but  in 
gênerai  there-is  a  tinge  of  blue,  whatever  the  shade.  The  green  kinds  may  hâve  been  chryso- 
prase or  plasma;  or  perhaps  a  variety  of  jade,  a  stone  known  in  Europe  since  the  Stone  âge. 
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The  green,  with  a  Une  running  througli  it  (Monogmmmos),  may  hâve  been  plasma,  or  jade,  with 
a  narrow  seam  of  wbite  quartz. 

Pliny's  Pratius,  spotted  with  red,  was  our  héliotrope;  bis  Héliotrope  (37.  90)  was  a  leek- 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abundant  a 
part  as  to  give  a  gênerai  red  redection  to  the  whole  when  it  was  put  in  water  lu  the  face  of  the 
8un,  whence  the  name  from  îfXtoi,,sun,  and  rpéneiv,  to  turn. 

6.  Agate,  'Axiir^i  [fr.  Sicily]  Theophr,  Achates  pt.  Plin.,  37,  54.  Onyx  pt.  Plin.,  ib., 
24. — A  varie^ted  chalcedony.  The  colors  are  either  (a)  banded;  or  {b)  in  clouds;  or  (<;)  due  to 
TÎsible  impurities. 

(a)  Banded.  The  bands  are  délicate  parallel  Unes,  of  white,  tendon-like,  wax-like,  pale  and 
dark  brown.  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  courses, 
sometimes  straight,  more  often  waving  or  zigzag,  and  occaslonally  concentric  circular,  as  in  the 
eye-agate  {Leueop^iifialmttê  Plin.,  37,  62,  and  Triopkt?ialmus  ib.,  71).  The  âne  translucent 
agates  graduate  into  coarse  and  opaque  kinds.  The  bands  are  the  edges  of  layers  of  déposition, 
the  agate  having  been  formed  by  a  deposit  of  silica  from  solutions  intermittently  supplied,  in 
irregular  cavities  in  rocks,  and  deriTin^  their  concentric  waving  courses  from  the  irregularitiea 
of  the  walls  of  the  cavity.  As  the  cavity  cannot  coutain  enough  of  the  solution  to  fill  it  with 
silica,  an  open  hole  bas  been  supposed  to  be  retained  on  one  side  to  permit  the  continued 
Bupply;  but  it  is  more  probable  that  it  passes  through  the  outer  layers  by  osmosis,  the  deuser 
solution  outside  thus  supplying  silica  as  fast  as  it  is  deposited  within.  Ijie  colors  are  due  ta 
traces  of  organic  matter,  or  of  oxides  of  iron,  manganèse,  or  titanium.  and  largely  to  différences 
in  rate  of  déposition.  The  layers  differ  in  porosity,  and  therefore  in  the  rate  at  which  they  are 
etched  by  hydrofluoric  acid;  and  consequently  the  etching  process  brings  out  tlie  différent 
layers,  and  makes  engravings  that  will  print  exact  pictures  of  the  agate.  Owing  also  to  th& 
unequal  porosity,  agates  may  be  varied  m  color  by  artiticial  means,  and  this  is  done  now  to  a 
large  extent  with  the  agates  eut  for  omament. 

(b)  Irregularly  clouded.    The  colors  varions,  as  in  banded  agate. 

A  whitish  clouded  variety  is  probably  the  Leucachate»  Plin.  (fr.  XevKoÇt  whiie);  a  wax- 
colored,  bis  Ceraehates  (f  r.  eera,  wax),  a  name  that  may  bave  been  applied  also  to  ordinary  wax- 
colored  chalcedony.  as  the  stone  was  one  in  little  repute;  {e)  a  reddish,  bis  i^rdaehates,  or 
camelian-agate.  The  last  probably  included  also  banded  kinds.  ffemoefiates  (fr.  ^rua,  blood) 
was  probably  a  true  ligbt-colored  agate,  blotched  with  red  jasper,  '  '  blushing  with  spots  of 
blood,"  as  says  Solinus  (King,  p.  207),  of  which  there  are  very  beautiful  kinds,  and  not  simple 
red  iasper.  lagpachtUee  must  bave  been  an  agate  in  which  bluish  and  greenish  shades  (laspis) 
preoominated.  Thèse  names  are  given  by  Pliny  without  accompanying  descriptions.  Ruin- 
agate  or  ForiifcaUon'Cbgate  is  a  vanety  with  light  todark  brown  shades,  showing,  when  polidied, 
curious  markmgs  well  described  by  Uie  name. 

{e)  Colore  due  to  ffUtble  impuritiee.  (a)  MoM-agoitey  or  Mocha-stone,  filled  with  brown  moss-like 
or  dendritic  forms,  as  of  manganèse  oxide,  distributed  through  the  mass.  {b)  Dendritie  Agate, 
contiiining  brown  or  black  dendritic  markings.  Thèse  two  are  the  Dendrachatee  Plin.  (fr. 
Ôèyôpov,  a  tree), 

There  is  also  AgatUed  w)od:  wood  petrified  with  clouded  agate. 

7.  Onyx.  'Oyvxiov  Theophr.  Onyx  pt.  [rest  agate,  or  stalagmite,  p.  268]  P^tn.,  37, 24. 
Onxce  Ital. — Like  arâte  in  consisting  of  layers  of  différent  colors.  but  the  layers  are  in  even 
planes,  and  the  banding  therefore  straight,  and  hence  its  use  for  cameos,  the  head  being  eut  in 
one  color,  and  anotber  serving  for  the  background.  The  colors  of  the  best  are  perfectly  well 
defined,  and  either  white  and  black,  or  white.  brown,  and  black  alternate  ;  also  wbite  and  red. 
OnicoAo  Ital.  (dimin.)  isa  namegivcn  to  a  kind  of  onyx  in  which  a  thin  layer  of  white  over 
black  gives  a  bluish  tinge. 

8.  Sardonyx  Plin  ,  37,  23. — Like  onyx  in  structure,  but  includes  layers  of  camelian  (sard) 
along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  Agate^aeper — An  agate  consisting  of  jasper  with  veiuings  and  cloudings  of  chalcedony. 

10.  aUiceouê  êtnter. — Irregularly  cellular  quartz,  formed  by  déposition  from  waters  contain- 
ing  silica  or  soluble  silicates  in  solution.     See  also  under  opal.  p.  196. 

11.  Flint.  Silex  pt.  Plin.^  Feuerstein  Oerr/i. — Somewhat  allled  to  chalcedony,  but  more 
opaque,  and  of  duU  colors,  usually  gray,  smoky-browu.  and  brownish  black.  The  exterior  is 
ohen  whitish.  from  mixture  with  lime  or  chalk,  in  which  it  is  embedded.  Luster  barely 
glistening,  subvitreous.  Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge. 
The  flint  of  the  chalk  formation  consists  largely  of  the  remains  of  diatoms,  sponges,  and  other 
marine  productions.  The  silica  of  flint.  according  to  Fuchs,  is  partly  soluble  silica.  There  is 
usually  a  small  amount  of  nhimiun  and  iron  sesquioxide,  with  sbme  water.  The  coloring 
matter  of  the  common  kinds  is  mostly  carbonaceous  matter.  Flint  implements  play  an  impor- 
tant part  among  tbe  relies  of  early  man. 

12.  Hometone.  Silex  pt.,  Plin.  (Hornstein  Germ.) — Resembles  flint,  but  more  brittle,  the 
fracture  more  splintery.  C7iert  is  a  term  often  applied  to  homstone,  and  to  any  Impure  flinty 
rock,  including  the  jaspers. 

18.  Boêamte;  I^dian  Stone,  or  Touchetone.  Lapis  Lydius  Plin.,  33,  48?  Basanites  id.,  36, 
11,  Lydlte. — A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  accouut  of  its  hardness  aud 
black  color  for  trying  the  purity  of  the  precious  metals.  The  color  left  on  the  stone  after 
rubbiog  the  métal  across  it  indicates  to  tlie  oxperienoerl  eye  the  amount  of  allov.  It  is  nul 
splintery  like  homstone.   It  passes  into  a  compact,  flssile,  siliceous,  or  flinty  rock,  of  grayish  and 
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other  colore,  called  siliceous  slate,  and  also  Phthanyte;  and  then  resembles  ordinary  jasper  of 
grayish  and  other  shades,  especially  the  banded  jaspera. 

14.  Ja»pêr. — Impure  opaque  colored  quartz,  (a)  Bed  (Hœmatitis  Plin,,  37,  c.  60,  not  his 
Hœmatites),  iron  sesquioxide  being  the  coloring  matter.  {b)  Brownuh,  or  ocher  pelkno,  colored 
by  hydrous  iron  sesquioxide,  and  becomingred  ^hen  so  heated  as  to  drive  olf  the  water.  (e)  Dark 
green  and  brownish  green.  (d)  Grayish  blue.  (e)  Blackish  or  brownish  black.  (/)  Biriped  or 
riband  jcuper  (Bandjaspis  Cferm.),  having  the  colora  in  broad  stripes.  (g)  Egypiian  fa*per^  in 
nodules  which  are  zoned  in  brown  and  yellowish  colora.    (A)  Jasponyx.    (•')  Jasperized  wood. 

Par eelain  jasper  is  nothing  but  baked  clay,  and  différa  from  true  jasper  in  being  B.B.  fusible 
on  the  edges.  lUd  parphyry,  or  its  base,  resembles  jasper,  but  is  also  fusible  on  the  edges,  being 
asually  an  impure  feldspar. 

C.  Besides  the  above  there  are  also: 

1.  Qranular  Quartz,  (Quartz-rock,  or  QwvrUtyte. — A  rock  consisting  of  quartz  grains  very 
^mly  compacted;  the  grains  often  hardly  distinct.  2.  Quarieose  JSandsUme,  8.  Quart»- 
^nglomerate.  A  rock  made  of  pebbles  of  quartz  with  sand.  The  pebbles  sometimes  are  jasper 
and  chalcedony,  and  make  a  beautiful  stone  when  polished.  4.  Itaeolumyte,  or  Flexible  Sand- 
étane.  A  friable  sand-rock,  consisting  mainly  of  quartz-sand,  but  containing  a  little  mica,  and 
possessinff  a  degree  of  flexibility  when  in  thin  lamiuse.  5.  Buhrstone,  or  Burratone.  A  cellular, 
ninty  rocK,  having  the  nature  in  part  of  coarse  chalcedony. 

6.  Pteudomarphous  Quartz. — Quartz  appears  also  under  the  forms  of  many  of  the  minerai 
species,  which  it  Jias  taken  through  either  the  altération  or  replacement  of  crystals  of  those 
species.  The  most  common  quartz  pseudomorphs  are  those  of  calcite,  barite,  fluorite,  and 
sfderite.  (a)  TtUntlar  quartM  consists  of  intereecting  plates  of  quartz,  and  is  probably  a  resuit  of 
the  quartz  beinç  deposited  among  intersecting  plates  of  other  minerais,  as  barite.  {b)  Haytorite 
of  C.  Tripe  (Phil.  M&g.,  1,  40.  1827)  is  a  pseudomorph  after  datolite.  {e)  Babel-Quartz  is  quartz 
which  bas,  on  the  under  surface,  impressions  of  cubes  of  Huorite,  arising  from  its  having  been 
deposited  over  the  crystals;  from  Beer-Alston,  Devonshire.  (d)  Silicified  ehellê  are  proper 
pseudomorphs  in  quartz;  they  occur  through  many  rock  strata,  including  limestones.  (e)  BUiei' 
fied  wood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usually  well 
retained,  it  having  been  formed  by  the  deposit  of  silica  from  its  solution  in  the  cells  of  the 
wood,  and  ânally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Beekite  (Beckite  Dufr.)  is  a  chalcedonic  chert  formed  by  the  replacement  of  limestone 
fragments  in  the  New  Red  conglomerate  of  8outh  Devon,  England;  it  often  takes  the  form  of 
calcarecus  shells  or  other  fossils.  Named  after  Dr.  Beek,  Dean  of  Bristol.  See  Hughes  for 
occurrence,  literature,  etc.,  Min.  Mag.,  8,  265,  1889. 

Pyr.,  etc.— B.B.  unaltered;  with  borax  dissolves  slowly  to  a  clear  glass;  with  soda  dissolves 
with  effervescence;  unacted  upon  by  sait  of  phosphonis.  Insoluble  in  hydrochloric  acid,  and 
only  slightly  acted  upon  by  solutions  of  âxed  caustic  alkalies,  the  crvptocrystalline  varieties 
to  the  greater  extent.  Soluble  only  in  hydrofluoric  acid.  When  fused  and  cooled  it  bccomes 
amorphous  silica,  having  6.  =  2*2. 

Obs. — Quartz  occura  as  one  of  the  essential  constituents  of  granité,  syenite.  gneiss,  mica 
schist,  and  many  related  rocks:  as  the  principal  constituent  of  quartz-rock  and  many  sand- 
stones;  as  an  unessential  inj^redient  in  some  trachyte  (liparyte),  porphyry,  etc.;  as  the  veln- 
stone  in  various  rocks,  and  for  a  large  part  of  minerai  veins;  as  a  foreign  minerai  in  the  cavities 
of  basait,  and  related  rocks,  some  limestones,  etc.,  making  géodes  of  crystals,  or  of  chalcedony, 
açate,  carnelian.  etc.  ;  as  embedded  nodules  or  masses  in  various  limestones,  constitutin^  the 
flint  of  the  chalk  formation,  the  homstone  of  other  limestones — thèse  nodules  sometimes 
becoming  continuons  layera;  as  masses  of  jasper  occasioually  in  limestone.  It  is  the  principal 
material  of  the  pebbles  of  gravel-beds,  and  of  the  sands  of  the  sea-shore,  and  saud-beds  every- 
where. 

In  gjraphic  granité  (pegmatyie)  the  quartz  is  arranged  in  parallel  position  in  feldspar.  The 
quartz  grains  in  a  fragmentai  sandstone  are  often  found  to  bave  undergone  a  secondar}*  growth 
by  the  déposition  of  crystalllzed  silica  with  like  orientation  to  the  original  nucleus.  Cf.  Sorby, 
Q.  J.  G.  Soc,  36,  1880,  Près.  Address,  p.  62  ;  Irving,  Am.  J.  Se.  26.  401,  1883. 

Quartz  crystals  occasioually  occur  of  enormous  size.  A  group  in  the  muséum  of  the 
university  at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Rafelli,  of  Milan, 
measures  3^  ft.  in  length  and  5^  in  circumference,  and  its  weight  is  estimated  at  870  Ibs.; 
another  in  Paris  is  3  ft.  in  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity 
wasopened  at  Zinken,  which  afforded  1,000  cwt.  of  rock  crystal,  and  at  that  early  period 
brought  f  800,000.  One  crystal  weighed  800  Ibs.  A  single  cavity  in  a  veln  of  quartz  near  the 
Tiefen  Glacier,  in  Switzerland,  discovered  in  1867,  afforded  smoky  quartz  crystals  weighinç  in 
the  aggregate  about  20,000  pounds;  a  considérable  number  of  the  single  crystals  having  a  weight 
of  200  to  250  pounds,  or  even  more.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dart- 
mouth  Collège,  weighs  147|  Ibs..  and  contains  48  crystals;  four  of  tbem  are  from  5  to  51  inches 
In  diameter,  ten  from  4  to  4}^  inches.  A  crystal  from  Waterbury,  Yt.,  2  ft.  long  and  18  inches 
through,  weighs  175  Ibs. 

Switzerland.  Dauphiné,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign 
localities,  afford  fine  spécimens  of  rock  crvstal;  also  Japan.  whence  the  beautiful  crvstal  sphères, 
In  rare  cases  up  to  6  inches  in  diameter.  Smoky  quartz  crystals  of  great  benuty,  and  often  highly 
complex  in  form,  occur  at  many  points  in  the  rentrai  Alps,  also  at  Cairngorm,  Scotland.  The 
most  beautiful  amethysts  are  brought  from  India.  Ceylon,  and  Persia.also  from  Brazil;  inferior 
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epecimens  occur  in  Traosylvania,  îd  large  ci^^staUîne  groupa;  in  the  yicinity  of  Cork,  and  on 
Achill  l8.»Co.Mayo.IrelaDd.  The  faUe  topas  is  met  with  in  Brazil.  Bote  quartz  occurs  in  a  vein 
of  manganèse,  traversing  the  granité  of  Rh benstein,  near  Zwiesel  in  Ba varia  Prose  is  found  in 
ibe  irou  mines  of  Breiteubruuu.  near  Scbwnrzetiberg  in  Saxouy;  and  in  Brittany,  near  Nantes 
and  Rennes.  The  aroygdaloids  of  Iceland  aud  the  l'ftrOer  Islands  afford  maguiUcent  spécimens 
of  chaleedony;  also  Hûttcnberg  and  Leoben  in  Carinthia,  etc.  A  smalt-blue  variety.  in  cubical 
crystals  (pseudomonphs  of  fluorite),  occurs  at  Tn'Rz'yan  in  Transylvania.  The  linest  cameUaMê 
and  agates  are  founa  in  Arabia,  India,  Brazil,  Surinam,  also  formerly  nt  Oberstein  and  Saxony. 
Scotland  aftords  smaller  but  handsome  spécimens  (Scotch  pebbles).  Chrysoprase,  at  KosemQtz 
in  Silesta.  Awnturins  quarte,  at  Cape  de  Gâta  in  Spain.  GaVs-eye,  in  Ceylon,  the  coast  of 
Malalnur.  and  also  in  the  Harz  and  Bavaria.  Plasma,  in  India  and  China,  whence  it  is  usually 
brought  in  the  form  of  beads.  Héliotrope,  in  Bucharia,  Tartary.  Siberia,  and  the  island  of  Rum 
in  the  Hébrides.  Float  stone,  in  the  chalk  formation  of  Menil  Montant,  near  Paris,  and  in  some 
of  the  Comish  mines.  The  banks  of  the  Nile  afford  the  Egyptian  jasper;  the  striped  jasper  is 
met  with  in  Siberia,  Saxony,  and  Devonshire.  A  yeilow  jasper  is  found  at  Vourla.  bay  of 
Smyma,  associated  with  opal,  chrysoprase,  and  horustone.  The  plains  of  Argos  are  strewn 
with  pebbles  of  red jasper. 

In  New  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Middleville,  Little  Falls. 
Salisbury,  and  Newport,  loose  in  cavities  in  the  Calciferous  sand-rock,  or  embedded  in  loose 
earth,  and  sometimes,  according  to  Beck,  in  powdered  anthracite.  Fine  quartzoids,.  at  the 
beds  of  hématite  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co..  also  at  Antwerp, 
Jefferson  Co.  In  Gouverneur,  crvstals,  with  tourmaline,  etc.,  in  limestone,  which hâve rounded 
angles  as  if  they  had  been  partially  fused.  On  the  banks  of  Laidlaw  lake.  Rossie,  lar^e  im- 
planted  crystals.  At  Palatine,  Montgomery  Co.,  crystals,  having  one  end  terminated  with  the 
usual  pjrramid,  while  the  other  is  rounded  and  smooth.  At  Ellen ville  lead  mine,  Ulster  Co.,  in 
une  groupa.  At  Diamond  island  and  Diamond  Point,  Lake  George,  quartz  crystals,  as  in 
Herkimer  Co.  lu  Mass.,  crystals  with  uuusual  modili  cation  s,  sparingly  at  the  Somerville 
«yenite  quarry.  Pelham  acG  Chesterfield,  Mass.,  Paris  and  Perry,  Me.,  Bènton,  N.  H.,  Sharon, 
Vt.,  and  Meadow  Mount,  Md.,  are  other  localities  of  quartz  crystals.  At  Chesterfield.  Mass., 
small  unpolished  rhombohedrons,  in  granité.  At  Paris,  Me.,  handsome  crystals  of  brown  or 
smoky  quartz.  In  large  cxystals,  often  perfect  and  weighiug  several  pounds,  at  Minnesota  mine, 
Lake  Superior,  occasionally  enveloped  in  metallic  copper,  as  if  cast  around  the  crysUiIs.  Di'usy 
quartz,  of  brown,  apple-^reen  and  other  tints,  at  Newfane,  Vt.  Beautiful  colorless  crvstals 
occur  at  Hot  Springs.  Arkansas.  Alexander  Co.,  N.  C,  bas  afforded  great  numbers  of  higîily 
complex  crystals,  with  rare  modifications.  Cf.  Rath,  1.  c,  Hidden,  Am.  J.  Se,  18i:<l.  l^'ô. 
Fine  crystals  of  smoky  quartz  come  from  the  granité  of  the  Pike's  Peak  région,  Colorado. 
Géodes  of  quartz  crystals,  also  enclosingcalcite,  sphalerite,  etc.,  are  common  in  the  Keokuk  lime- 
stone of  the  west.  For  other  localities,  see  the  catalogue  of  localities  in  the  latter  part  of  this 
Tolume. 

Bose  quartz,  at  Albany,  and  Paris,  Me.,  Acworth,  N.  H.,  Williamsburg,  Mass..  Southbury, 
Conn.,  and  Port  Henry,  Essex  Co.,  N.  Y.;  smoky  quartz,  at  Gosben,  Mass.,  Richmond  Co.,  N.lt ., 
etc.;  amethygt,  in  trap,  at  Eeweenaw  Point,  Pic  Imy,  and  Gargontwa,  on  Lake  Superior;  with 
fossilized  wood  at  Spécimen  Mt.,  Yellowstone  Park;  at  Bristol,  Rhode  Island,  and  sparingly 
throughout  the  trap  région  of  Massachusetts  and  Connecticut;  in  Surry,  New  Hampshire;  in 
Pennsylvania,  in  East  Bradford,  Aston,  Chester,  and  Providence  (one  fine  crystal  over  7  Ibs.  in 
weîght),  in  Chester  Co.;  very  handsome  at  the  Prince  vein,  Lake  Superior,  but  now  hardly  ob- 
tainable,  as  the  mine  is  not  worked;  also  very  large  fine  crystals,  near  Greensboro,  N.  C.  Crys- 
tallized  green  quartz,  in  talc,  at  Providence,  Deiaware  Co.,  Penn.;  at  Ellen  ville,  N.  Y.,  with 
chlorite.  Chaleedony  and  agates  of  moderate  beauty,  in  the  same  trap  région;  more  abundantly 
about  Lake  Superior,  the  Mississippi,  and  the  strearas  to  the  west;  at  Natural  Bridge,  Jefferson 
Co.,  N.  Y.  ;  about  the  Willamette.  Columbîa,  and  other  rivers  in  Oregon;  abundant  aud  beautiful 
on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine.  St.  Lawrence  Co.,  N.  Y.,  has  allorded 
food  chalosdony  and  chrysoprase,  associated  with  calcite.  Red  jasper  is  found  on  Sugar  Loaf 
Mt.,  Maine;  in  pebbles  on  the  banks  of  the  Hudson  atTroy:  yeilow,  with  chaleedony,  at  Chester, 
Mass.;  red  and  yeilow,  near  Murphy*s.  Calaveras  Co.,  Cal.  Héliotrope  occupiès  veins  in  slate 
at  Blooming  Grove,  Orange  Co  ,  N.  Y. 

Smoky  quartz  in  large  crystals,  some  over  100  Ibs..  bave  been  found  on  Paradise  R., 
lïova  Scotia. 

Agatized  and  iasperized  wood  of  great  beauty  and  variet}'  of  color  is  obtained  from  the 

Çitrified  forest  called  Chaleedony  Park,  near  Carrizo,  Apache  Co.  Arizona;  also  from  the 
ellowstone  Park;  near  Florissant  and  elsewhere  in  Colorado:  Amethyst  Mt.,  Utah;  Napa  Co., 
Cftli'omia.  Moss  agates  from  H umboldt  Co.,  Nevada,  and  many  other  iwints.  On  the  occur- 
rence of  the  omamental  varieties  of  quartz,  see  Kunz,  Gems  and  Precious  Stones  of  N.  America, 
1890. 

The  Word  quartz  is  of  German  provincial  origin.  Agate  is  from  the  name  of  the  river 
Achates,  in  Sicily,  whence  spécimens  were  brought,  as  stated  by  Theophnistus. 

Alt. — Pseudomorphs  of  pyrite,  cassiterite,  magnetite,  hématite,  voltzite,  after  quartz,  hâve 
been  describèd.  Quartz  pseudomorphs  after  fluorite,  barite,  and  other  species  are  not 
nncommon. 

Artif. — Repeatedly  prodnced,  both  in  well-formed  crystals  and  in  chalcedonlc  varieties; 
thus  (Sénarmont)  from  gelatinous  silica  in  a  closed  tube  with    excess  of  water  at  a  high 


température;  aiflo  (Daubrée)  by  the  prolonged  action  of  water  vapor  iipoo  glaaa  under  preaBnn; 
aKBin  (Hautefeuille)  bj  fusing  a  mixture  of  aUcalioe  phosphates  aod  duorides  nith  eillca  and 
uumÎDa,  orthoclase  was  obtuined  at  tbe  eame  time.  Bf  the  fueioD  of  Blllca  aiid  lithium  chlorid» 
at  a  low  red  beat  quartz  crysials  were  obtaÎDed  (Hautefeuille  and  Hargottet);  at  a  brigbt  rcd. 
cryslala  of  tridymite.  Cf.  Fouqué-Lévy,  Syoth.  Min..  81,  1882;  Bourgeois,  Keprod.  Min.,  n.  1884. 

IUL— >  PreisBchrlft.  p.  61.  1825;  cf.  Ek.  Mio.  BubbI.,  B.  12».  18TB;  Dbc.  obtalnecL 
M  =  46°  16'  4  "  8,  Pogg..  103. 107.  1858. 

Od  the  crystalliziitloD  of  quartz  see:  Rose,  Â.bh.  Ak.  Berlin,  217-274,  1844,  a  monograph  of 
the  first  importance;  lie  gives  aiso  Ihe  earlier  biblio^rapby  (Weiss.  Haid.,  Wackeraagel,  etc.), 
Ds  .  Mem.  Ac.  Se.,  15,  404.  1856,  a  sei^Dd  equally  important  memoir,  an  abBiract  In  Ann.  Cb. 
Phys-,  46,  129,  18.M;  also  later  Min..  1.  7,  1863.     Sella,  Ac.  8c.  Torino,  17,  1858  IMin.  Saida). 

B.  WeiBS,  Abh.  Qes.  Halle.  61.  61.  1860.  Also  papers  by  Webaky,  Poge..  99.  296.  1856; 
Zs.  O.  Ges.,  11.  848,  1865;  Jb.  Miu.,  1871,  1874.  Hbg.  Min.  Not.,  1.  Il,  2,  8,  etc.  Rath,  Za. 
G.  Qea..  22,610,  1870;  Zs.  Kr.,  5.  1,490,  1881.  10,156,475.1886,  Cassel  Festschrift,  1886.et  aL 
Bcbarfl.  Abb.  Seack.  Nat.  U>^..  1874.     Aitiui,  Val  Malenco,  Hem.  Ace.  Llnc,  6.  April,  1888. 

'  Cf.  Rose.  B.  Weiss,  Dx  .  and  iaier  Gdt,.  Index,  3,  1,  1888.  >  On  tieitu,  laws  (1)  and  (3),. 
also  fourlings.  see  Groth.  Zs.  Er.  1. 297.  1877.  Twlns  wltb  incliued  nies  (£  iw.  pi.  )  Ratb,  Pogg., 
165,  S7,  1875,  lie  also  givea  earlier  literature.  A  variely  of  supposed  twins  wlib  incliued  axes 
taaïebeen  described  by  Jenïscli.  Pogg..  130,  S97.  1867.  134,  540.  18H8.  Cf.  alho  •  Ciiiainigt- 
Mld..Bull.  Soc.  Min.,  13,  61,  ISWii.     Secondary  lamelUr  alruclure.  Judcl,  Min.  Mag..  8,  1,  1888. 

On  Tefraclite  indice^;  For  A  by  VanderWflIigen{rri.  p.  371).  otbersHudbeig,  Pogg.,  14,45, 
1828'  also.  ultra-violet.  Samsln.  C.   R.,  86,  1280,  1878.     *  BoUitory  p/fwr:  Soret  and  SaïuBln, 

C.  B.,  81.  610,  1875,  83.  818,  1876,  84,  1862.  1877.  Also  earlier,  Biot,  Mera.  Acad.,  20.  331. 
1849-  on  effecl  of  lemperuture  lo  increase  the  rotation,  Lang,  Bcr.  Ak.  Wien.  71  (3),  1876; 
Joubert.  C.  R  .  87,  497.  1879.  '  On  pj/ro-eUetricity.  etc.:  Hankel.  Abb.  Sdcbs.  Ges.,  12,  1881. 
et  al.;  Wied.  Ann..  10,  618.  1880;  Kundt,  Ber.  Ak.  Berlin.  18.  1883;  Wied.  Ann.,  30,  593. 
1883'  Eoleuko,  Zs.  Er..  S,  1.  1884;  Jacques  snd  P.  Curie,  C.  R..  91.  -J94,  S84,  1880;  Fdedel  and 
J.  Curie.  Bull.  Soc.  Min.,  S.  283,   188-i;  BOiilgen.  Ber.  Obcrbesa.  Qea  ,  22,  1883. 

QaeliaUeay:  Voigt.  Jb.  Min.,  Beîl.-Bd  .  B,  90.  1887  '  Elafliicliy  of  fine  threads,  Boya, 
Phil  Hag.,  30,  99.  1890.  DOalation  Fizeau,  Inter  Le  Cbalelier,  Bull.  Soc.  M!n.,  13.  112.. 
1890  '  Hoys,  Nature.  May  16.  1688.  '°  Tegetmeier  &  Warburg,  Wied..  32,  442.  1887. 
On  moQMtiim:  Koenig,  Wied.  Ami,,  31,  273.  1878.  "  On  eldiing-Jigiiria:  Leydoll,  Ber. 
Ak  Wicn,  16.  59.  1855.  Baumh.,  Wied.  Ann.,  1,  l.i7,  1877;  Pfd,,  Conn.  Acad..  8,  158,  1689; 
MolengrTwft,  Zs,  Er.,  14,  178.  1888,  17,  187,  1889,  "  Jneluiiom:  Hartley,  J.  Ch.  Soc,,  29.  137. 
1876;  Hawes.  Am.  J.  Se.  21,  308,  1881;  A.  W  Wright,  ib.,  21,  209,  1881. 

GoTTBRiTE  Hm-knegÊ,  Min.  Mag.,  2,  83.  1878.  A  variely  of  quartz,  havtng  a  "peculiar 
melallic  pearly  hisier."  and  forming  a  coatbg  on  ordinury  quartz  cryetals.  fram  RockforeBt, 
Ireland, 

211.  TRIDTMITE.    G  lom  RM.  r()gg  .  136,  4S7.  1868, 

Hexagonjil  or  psciido-hexagoii;Ll.  A-xis  è  =  1-65304;  0001  A  lOÎl  =  62°  21' 
Rath'. 

Forma'!  c (0001.  0).  m  (lOÎO,  /),  «  ntSO.  «).  1(4590,  ^j.  i(8350.  t-|).  «{1018,1)*, 
p  (lOil,  1|,    Also  g  (1016.  i).  and  r  (803l,  })  ..s  Iw.  planes. 

Angles:  ml  =  10°  5&i,  mi  =  vr  5i\  mp  =  •37°  39',  pp' =  53°  85',  «>  =  83'  38', 
^  =  if  89'.  CT  =  55-  4',  cp  =  82^  31'. 

Crjstals  UBUally  minute,  thiii  tabulai- ]  C.     Twin8_very  common:   (1)  tw.  pi. 

j_  3.  o  {luïC)  f.  2;  often  in   trillingg 

(f.  3),  both  contact-  aiid  pénétra- 

tion-twin8.    The  twiniiiiig  angle 

ce  =  35"  18',  wliile  in  triîiings  it 

ie  70°  36',  approximating  cloaely 

to  the  reguliir  octahedron;  hence 

pseudo-iBometric      forme     occnr 

among    the    compoand   cryetals. 

(2)  r  (3054),  often  combined  with 

twina  (1),  ce  =  69°  52',  aUo  near 

the  octanedrâl  angle.  Also  tinited 

with  polysynthetio    tvinning  in 

fan-shaped  groups  and  spherioal 

roeettee. 

Glearage:    priamatic,   not  dis- 

Kg».  1-8,  Pachttca.  Mexico,  Rath.  *'"°*j,  ï»""*'"?:  if'  sometimea   ob- 

^  eerred.        Fracture     conchoidal. 


TRIDTMITE.  X9S 

Brittle.    H.  =  7.      G.  =  2 '28-2 -33.      Lnster  yitreons,  on  c  pearly.    Golorless  ta 

whiie.     Transparent.     Optically  -f  •     Double  refraction  weaK.      Mean  refractive 

index  =  1*476  for  D,  Mla.    Often  exhibits  anomalous  refraction  phenomena. 

A  basai  section  often  exhibits  a  séries  of  difTerently  orientated  doubly  reftactinfi;  and 
biazial  bands,  whœe  existence  bas  been  explained'  by  tbe  assumption  of  a  complex  t^innlng 
of  monoclinic  or  triclinic  individuals  witb  a  prismatlc  plane  (60  )  as  twlnning-plane.  Thèse 
may  be  secondary,  however,  since  at  a  moderately  elevated  température  the  sections  become 
iiotoopic  and  uniaxial^. 

Comp. — Pure  silica,  SiO^  like  quartz. 

Pyr.,  etc. — Like  quartz,  but  soluble  in  boiling  sodium  carbonate. 

Oba.— Occurs  chleflv  in  acldic  volcanic  rocks,  trachyte,  andesyte,  Uparyte,  less  often  în: 
doleryte;  usually  in  cavities,  often  aaaociated  wlth  sanidine,  also  hornblende,  augite,  hématite;, 
iometimes  In  opal.  First  obsenred  in  cre vices  and  druses  in  an  augiteandesyte  m)m  the  Cerro 
San  Cristobal.  uear  Pacbuca,  Mexico;  later  proved  to  be  rather  çenerally  distributed.  Thus  in 
trachyte  of  the  Drachenfels  and  Perlenhaidt  of  the  Siebengebir^e;  of  Euganean  Hills  in  N. 
Iraly;  Puy  Capucin  (Mont-Dore)  in  Central  France,  and  Alleret.  Haute  Loire;  in  porphyryte  of 
WaldbOckelheim;  in  augiteandesyte  of  Gerenczes  in  Transylvauia. 

In  the  ejected  masses  from  Vesuvius  consisting  chleny  of  sanidine.  In  the  andesyte  of 
Erakatau  (Zs.  Kr..  10,  174,  1886);  ftt  Lyttleton  Harbor,  near  Christchurch,  New  Zealand,  lu 
oompound  crystals  approximatine  to  isometric  forms  (cf.  above,  and  Rath,  Ber.  nied.  Ges., 
July  7,  1886).  With  quartz,  feldspar,  fayalite  in  lithophyses  of  Obsidian  cliff,  Yellowstone 
Pàrk.  In  the  andesyte  of  Mt.  Rainier,  Washington.  In  tbe  opal  of  Zimapan  and  ehewhere,  as 
in  the  cacholong  of  Iceland  and  Hûttenbere,  Carinthia. 
^     Named  from  rpiôvfdoÇ,  three-fold,  in  allusion  to  the  common  occurrence  in  trillings. 

Alt.~The  tridymite  of  the  Euganean  Hills  (pseudo-tridymite,  Mld.)  bas  the  common  form 
of  the  species,  but,  as  shown  by  Mallard,  its  speciâc  gravity  is  very  near  that  of  quartz,  with 
which  it  also  agrées  in  optical  characters;  it  is  then  to  be  regarded  as  a  paramorph.  Bull.  Soc. 
Min.,  13,  162.  1890. 

Artil— Firat  formed  by  Rose  by  dissolving  a  silicate  in  a  sait  of  phosphonis  bead,  the 
skeleton  of  rilica,  consisting  of  tridymite  ;  later  also  by  Hautefeuille.  Again  by  Friedel  and  Sarasin 
bv  heating  eelatinous  silica  at  a  red  beat  with  an  alkaline  solution  in  a  closed  tube.  Cf.  p.  1 92; 
aiflo  Fouque-Lévv,  Synth.  Min..  85,  1882;  Bourgeois.  Reprod.  Min.,  81,  1884.  As  a  récent  for- 
mation at  Plombières  (Daubrée).  Obserred  in  the  vitrified  walls  of  the  mufflesof  a  zinc  fumace- 
with  gahnite  and  willemite. 

BmL — *  Pogg.,  162,  1.  1874.  *  Mallard  on  pseudo-tridymite  (see  above),  Bull.  Soc.  Min.,  13». 
162, 1890.  *  Schuster,  Min.  Mitth.,  1.  71,  1878:  Lsx.,  Zs:  Kr.,  2, 268,  1878.  *  Merlan,  Jb.  Min.,. 
1.  193, 1884. 

Abmanitb  Moêkelyne,  Phil.  Trans..  161,  p.  861.  1871.  Bath,  Pogg.,  Erg.  Bd.,  6, 882,  1878. 
Winkler,  Not.  Act.  Leopold,  Car.  Akad..  40,  889,  1878. 

A  form  of  silica  found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally 
much  rounded  and  stained  with  iron  on  the  surface.  It  is  mixed  with  bronzlte  (after  tbe  re- 
moval  of  the  iron,  troilite,  and  chromite),  and  constitutes  about  one-third  of  the  mixed  siliceoua 
minerais.  Also  (in  irregular  particles)  in  the  Rittersgrûn  iron.  making  up  about  one-fourth  of 
the  non-metallic  portion,  with  troilite  and  bronzlte,  which  together  form  about  one-half  of 
the  whole. 

Described  as  ortborhombic,  with  à  :b:è  =  1*7487  :  1  :  8-.8120.  Observed  forms:  100,  001, 
110.  018,  012,  028,  011.  048,  116.  112,  228.  Angles  (calcMask.):  110  a  lîO  =  6r  40',  OOIaOII 
=  62*  14',  001  A  112  =F  62'*  21'  (mm  =  60^  cp  =  62"  21'  tridymite). 

Cleavage:  e  good,  with  vitreous  luster;  m  difiScult.    Very  brittle     H.  =  6*6.     G.  =  2*246, 
Breitenbach.    Luster  generally  resinous,  resembling  opal.    Colorless.    Transparent.    Optically 
biazial,  négative.  Ax.  pi.  I  a.   Bxlb.   2£  =  107M07i.    Dispersion  p  >  v.   Composition,  nearly 
pure  silica.    Analyses:    1,  2,  Maskelyne,  1  on  0  8114  gr.,  2  on  0'2658  gr.    8,  Winkler,  1.  c. 
p.  858. 


810, 

Pe,0, 

CaO 

MgO 

1.  Breitenbach 

97-48 

112 

0-58 

1-51  =  100-64 

2. 

9921 

0-79  etc. 

=  100 

8.  RittersgrQn 

97-84 

165 

«r. 

—   ign.  1  01  =  100-50 

It  bas  been  pretty  conclusively  proved  that  asmanite  is  identical  with  tridymite,  as  suggested^ 
by  Lasaulx  (Zs.  Kr..  2,  274,  1878),  Weîsbach  (cf.  Winkler.  1.  c),  and  Tschermak,  Ber.  Ak. 
wien,  88  (1),  848,  1888.    Groth  regards  tridymite  as  ortborhombic  and  isomorphouf  wlth. 
brookite  (TiO,). 

CRiffroBAUTB  G.  wm  Balh,  Jb.  Min.,  1,  198,  1887.    Christobalite 

In  regular  octahedrons  up  to  2  mm.,  in  part  spinel  twins.    Angle  oo'  =  70"*  21'  Mld.    The 
forms  sometimes  skeleton-like  with  depressed  faces.    Ko  cleavage.    H.  =  6-7.    G.  =  2*27 
Rath:  2-34  Mld.    Luster  dull.    Colorwhite.    Translucent.    Shows abnormal  double  refraction, 
bencè  pscudo-iaoraetric  Mld.    Mean  refractive  index  =  1*482.     «  —  e  =  0*00068  Mld.    Heated- 
to  nS""  C.  the  double  refraction  disappears  suddenly,  reappearing  on  cooling. 


SiO, 

BO, 

H,0 

1. 

86  29 

7-20 

2-86 

2. 

89*46 

5  60 

2-42 

8. 

G.  =  202 

91  12 

5-30 

152 

194  0XIDE8. 

Ck>mpositioii,  pure  silica,  BiOs.  Analysi?,  Rath,  on  0*06  gram,  containiDg  some  g&ngue 
(FetO,.  etc.):  SiO»  91  0,  Fe,0.,AUO,  62  =  97-2. 

B.B.  infusible.  Occurs  witb  tridymite  in  cavities  in  the  andesyte  of  the  Cerro  S.  Cristobal 
near  Pacbuca,  Mexico. 

The  similaritjr  between  the  paeudo-isometric  twinned  forms  of  tridymite  and  the  octahe- 
drons  of  criâtobahte  was  pointed  ont  by  Rath;  and  tbe  relation  between  the  two  forms  of  silica  is 
minutely  discussed  by  Mallard,  Bull.  Soc.  Min.,  13,  172.  1890. 

Granulink.  Granulina  A.  Scaccki,  Rend.  Ace.  Napoli,  21,  176,  October  1882.  A  form  of 
silica.  probably  identical  with  tridymite,  occurring  as  a  white  pulveruleut  incrustation  on 
Vesuvian  lava.  Very  hygroscopic,  re^aining  in  the  air  the  water  (17*4  p.  c.)  lost  on  ignition. 
G.  =  1*78,  after  ignition  2*20.  ReadlTy  soluble  in  sodium  carbonate.  White  penrly  hexagonal 
plates  of  tridymite  occur  with  it  which  consist  also  of  silica  and  water,  losiug  12*5  p.  c.  by 
igDition. 

Melanophloqitb  a.  V.  Lasaulx,  Jb.  Min.,  250,  627,  1876;  518,  1879.  Melanoflogite  G. 
Spezia,  Mem.  Ace.  Lînc.  16.  300.  1883. 

In  minute  cubes  and  splierical  aggregates.  The  cubes  bave  an  isotropic  crust,  while  the  in- 
terior  bas  aggregate  polariztition  like  chalcedony.  H.  ~  6*5-7.  G.  =  2  04.  Luster  vitreous. 
Color  light  brown  or  colorless.  Transparent.  The  double  refraction  is  sometimes  after  the 
analogy  of  pseudo-isometric  species.  Mullard  (Bull.  Soc.  Min..  13,  180. 1890)  shows  that  the 
crystals  are  made  up  of  the  librous  melanophlogiteturningbiackupon  ignition,  with  G.  =  2  04, 
withenclosed  particles  of  quartz  v;ith  G.  =2*65,  both  probably  présent  by  altération  from 
some  earlier  mmeral. 

Analyses.— 1,  Lasaulx,  1.  c.    2,  Spezia,  1.  c.    8,  Pisani.  Bull.  Soc.  Min.,  11,  298,  1888. 

C  FeaO, 

—  0-70  SrO  2  80  =  99*85 
1*33  0-25  =99  06 

—  0  43  (Al.O.)  =  98-87 

» 

The  Carbon  is  présent  in  minute  yellow  grains  whose  composition  is  undetermined;  separated 
by  use  of  hydroliuuric  acid  and  heated  on  platinum  foil  they  turn  black  and  disappear.  The 
minerai  turns  black  superticially  when  hfated  B.B.  (hence  name  from  ii6A.crs,  black,  and 
(pXéyefT^ai,  to  be  bumed)  in^ conséquence  of  the  présence  of  this  eoclosed  <:arbon. 

Occurs  with  calcite  and  celestite  implanted  upon  an  incrustation  of  opaline  silica  over  the 
aulphur  crystals  of  Girsentl,  Sicily. 

This  anomalous  substance  can  hardiy  be  regarded  as  other  than  of  pseudomorphous  origln. 

SuLFURiciN  Quyard,  Bull.  Soc.  Chim.,  22,  61.  1874.    Brenna,  Min.  Mitth.,  248,  1876. 

A  white  porous  silica,  having  a  sour  taste  and  impregnated  with  sulphur.  From  Greece. 
An  analysis  gave  Guyard:  BiO,  80*88.  S0«  6*80,  8  410,  H,0  610.  Al,Os  0  48,  Fe,Os  0  57  (in 
orig.  8  57).  MgO  0*87,  CaO  1*25  =  100.     Cf.  melanophlogite. 

YKffT AU  Jeneseh,  Po^g.,  106,  820,  1878.  A  supposed  triclinic  form  of  silica  from  the 
melaphyre  of  Saxony  ana  the  Thûringer  Wald.    Cf.  5th  £d.,  p.  198. 

Jbnzbchttb  Dana,  Min.,  5th  Ed.,  p.  201.  A  name  proposed  for  certain  kinds  of  opal  silica, 
described  by  Jenzsch  (Pogg.,  126.  497.  1865),  having  the  spécifie  gravity  of  quartz  but  soluble 
in  a  hot  solution  of  caustic  potash.  The  kinds  hère  referred  to  are  a  white  cacholong  from 
Hûttenberg  in  Carinthia,  G.  =  2*591;  from  Hutberg,  near  Weissig.  in  amygdaloid.  G.  =  2*683- 
2*647;  from  the  porphyry  of  Regensberg,  G.  =  2  620;  from  Brazil,  G.  =  2*596.  They  are 
generally  associated  with  chalcedony,  and  Jenzsch  regards  them  as  a  resuit  of  its  altération. 

Passtite  E.  Marchand.  Ann.  Ch.  Phys..  1,  892,  1874.  An  impure  variety  of  silica 
occurring  in  white  earthy  masses  at  Contremoulins,  Caux,  France. 

212.  OPAL.    Opalus,  Ptederos,  Plin.,  37,  21,  22.    Quartz  resinite  H.,  Tr.,  2,  1801. 

Amorphous.  Massive;  sometimes  small  reniform,  stalactitic,  or  large  tuberose. 
Also  earthy. 

U.  =  5"5-6'5.  6.  =  l"9-2*3;  when  pure  2-l-2*2.  Luster  vitreous,  frequently 
subvitreous;  often  inclinmg  to  resinous,  and  sometimes  to  pearly.  Color  white, 
yellow,  red,  brown,  green,  çray,  blue,  generally  pale  ;  dark  colors  arise  from  foreign 
admixtures;  sometimes  a  nch  play  of  colors,  or  différent  colors  by  refracted  and 
reflected  light.   Streak  white.  Transparent  tonearly  opaque.  Befractive  indices,  Dz. 

D,  =  1  -4374»  1  4666  hyalite  1  450  fire-opal  1  442,  1  446  precious  opal 

n,  =  1-406  white  hydrophane  1*446  same,  with  absorbed  water 

Often  shows  double  refraction  similar  to  that  observed  in  colloïdal  substances  due  to  tension. 
The  mammillary  form,  hyalite,  often  yields  the  uniaxial  interférence  cross  of  a  négative  substance 
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in  panillel  polarized  ligbt;  this  is  referred  to  tension  by  Schultze,  Ber.  nied.  Ges.,  69.  1861. 
riie  cause  of  tbe  play  or  color  in  tbe  precious  opal  was  investigated  by  Brewster  (Ed.  Phil.  J.» 
38,  885,  1845),  who  ascribed  it  to  the  présence  of  microscopic  cavities.  Bebrends,  bowever, 
bas  given  a  monograph  on  tbe  subject,  Ber.  Ak.  Wien,  64  (1),  1871,  and  bas  sbowu  tbat  tbis 
explanation  is  incorrect  ;  be  refers  tbe  col  ors  to  tbin  curved  lamellœ  of  opnl  wbose  refractive 
power  may  differ  by  01  from  tbat  of  tbe  mass.  Tbese  are  conceived  to  bave  been  originally 
formed  in  parallel  position,  but  bave  been  cbanged,  bent,  and  tinally  ciacked  and  broken  in 
tbe  solidification  of  tbe  ground-mass. 

Comp. — Silica,  like  quartz,  with  a  varying  amount  of  water,  SiO,.wH,0.     Tbe 
water  is  sometimes  regarded  as  non-essential. 

Tbe  opal  condition  is  one  of  lower  degreesof  bardnessand  spécifie  gravi ty,  and,  as  generally 
believed,  of  iucapability  of  crystallization.  Tbe  water  présent  varies  from  2  to  18  p.  c.  or  more, 
but  mosily  from  8  to  9  p.  c.  A  byalite  gave  3  p.  c.  HiO;  milk-opal  4*3 p.  c.  ;  fire-opal  6-8  p.  c; 
precious  opal  from  Uungary  gave  10  p.  c.  ;  geyserite  9-13  p.  c.  Small  quantities  of  ferrie  oxide» 
alumiua,  lime,  magnesia.  and  alkalies  are  usually  présent  as  impurities.  Quartz  is  often  mij^ed 
witb  ibe  opal.     For  analyses,  see  5tb  Ed.,  p.  198,  aiso  Rg..  Min.  Gb.,  pp.  164-168,  1875. 

Var. — 1.  Prtàou^  Opal, — Exbibits  a  play  of  délicate  colora,  or,  as  Pliny  savs,  présenta 
various  refulgent  tints  in  succession,  reflecting  now  one  bue  and  now  anotber.  Seldom  larger 
tban  a  bazel-nut;  a  mass  in  tbe  Vienna  muséum  bas  tbe  size  of  a  man's  ûst  and  weigbs  17  oz.^ 
but  bas  numerous  fissures,  and  is  not  wbolly  free  from  Ibe  matrix.  Hàrieçfuin  opcS  is  a  kind 
presenting  a  variegated  play  of  colors  in  a  reddisb  ground,  resembling  tbe  fire-opal. 

2.  Fire-opcU.  FeueropÂl.  fr.  Mexico,  Humboldt,  Karsten,  Klapr.  Beitr.,  4,  156,  1807. — 
Hyacintb-red  to  boney-yeflow  colors,  witb  fire-like  reflections,  somewbat  irised  on  turuing. 

3.  Oiroêol, — ^Bluisb  wbite,  translucent.  witb  reddisb  reflections  in  a  brigbt  ligbt. 

4.  Cammon  Opal, — ^In  part  translucent;  (a)  milk-opcU,  milk-wbite  to  greenisb,  yellowisb, 
bluish;  {b)  BeHn-opal  (Wacbsopal,  Pecbopal.  Oerm.),  wax-,  bonev-  to  ocber-yellow,  witb  a 
résinons  luster:  (c)  dull  olive-green  and  mountain-greeu;  {d)  brick-red.  lucludes  Semiopal, 
Ualbopal  Wem.;  also 

(e)  Hydrophane,  wbicb  is  translucent,  wbitisb,  or  ligbt-colored,  adberes  to  tbe  tongue,  and 
becomes  more  translucent  or  transparent  in  water  (to  wbicb  tbe  name.  from  vôoop,  toaier,  nnd 
ipaivea^ai,  io  make  clear  alludes),  a  conimon  quality  of  opal.  Pyrophane  is  a  name  (from 
nvp,  fire)  given  to  a  kind  wbicb  b^  tbe  absorption  of  melted  wax  is  made  translucent  wben  bot, 
but  becomes  opaque  again  on  coolmg.     Tbe  name  bas  also  been  used  for  fire-opal. 

(/)  FoTchiriU  Aicbborn  [Wien.  Ztg.  Abendbl.,  Jul.  11,  1860];  an  oraugeyellow  opal, 
colored  by  orpiment;  G.  =  217  Maly  (J.  pr.  Ch..  80,  501,  1862).  It  is  from  Enittenfeld/  in 
Upper  Styria. 

Blaekmorite  A.  C.  Peale  (Hayden's,  6  Ann.  Rep.,  U.  S.  G.  8.,  169,  1878)  is  a  yellow  variety^ 
of  opal  from  Mt.  Blackmore,  Montana.  Analysis  gave:  8iOi  85*20,  H,0  at  110°  740,  ign.  2'4(), 
Fe,0,  2-68.  CaO  148  MgO  0  37,  Na,0  tr.  =  99-53;  G.  =  2172. 

5.  Oaeholang,  Kascbolong  Oerm.  Perl-mutter-opal  Ka/nt,  Tab.,  1808.— Opaque,  bluisb 
wbite,  porcelain-wbite,  pale  yellow isb  or  reddisb;  often  adberes  to  tbe  tongue,  and  contains  a 
little  alumina.    The  word  is  of  Tatar  origin. 

6.  Opal-agate. — Agate-like  in  structure,  but  consisting  of  opal  of  différent  sbades  of  color. 

7.  Menilite.  Pecbstein  de  Menil  Montant  Dela/rbre  &  Quinquet,  J.  de  Pbys.,  31,  219,  1787; 
Menilite  de  8auê$ure,  Delametb.  T.  T..  2,  169,  1797.  Leberopal  Ka^st.,  Tab.,  24, 1800. -In  con- 
cretionary  forms,  tuberose,  reniform,  etc.,  opaque,  dull  grayisb,  graylsb  brown,  occurring  em- 
bedded  in  a  sbaly  areillaceous  deposit. 

8.  Jasp-opal.  Karst.  Tab.,  26,  1808;  Opal-jasper,  Eisenopal,  Hausm,,  Handb..  428,  1813.— 
Opal  containing  some  yellow  iron  oxide  and  otber  impurities,  and  baving  tbe  color  of  yellow 
jasper,  witb  tbe  luster  of  common  opal. 

9.  Wood-opai.  Holz-opal  Oerm, — Wood  petrified  by  opal;  sometimes  called  litboxyle  wben- 
showing  a  woody  structure. 

10.  HyalUe,  Mullerlsches  Glas  [=  Muller's  Glass,  after  tbe  discoverer];  Hyalit  Fiw-n., 
Hoffm  Min.,  2,  a,  134,  1812,  Karst,  Tab.,  22, 1800;  Gummistein  Blumenb.,  Nat.,  558;  Glasopal 
Eausm.,  Handb.,  424,  1813.  Jalite  /ta/.— Clear  as  glass  and  colorless,  constituting  globular 
concrétions,  and  also  crusta  witb  a  globular,  reniform,  botryoidal,  or  stalactitic  surface;  also 
nassing  into  translucent,  and  wbitisn.  Less  readily  dissolved  in  caustic  alkalies  tban  otber 
varietiea. 

11.  FiorUe,  BUieeous  Sinter.  Eieselsinter  Oerm,;  Santi,  Viaggio  al  Montomiata,  Pisa,  1796, 
CrelVs  Ann.,  2,  689, 1796;  Thomson,  J.  de  Pbys..  39,  407.  1791.  Brève  Notizia  di  un  Viaggiatore 
sulle  Incrost.  Sil.  termali  dltalia,  etc.,  1795,  Grell's  Ann..  1,  108,  1796,  Bibl.  Brittan,  185,  1796 
(?  name  fiorîte  hère  given);  Pfaff.,  Creirs  Ann.,  2,  589,  1796;  Resinite  termogino  {Ital,). 

Includes  translucent  to  opaque,  grayisb,  wbitisb,  or  brownisb  incrustations,  porous  to  flnn 
in  texture:  sometimes  fibrous-like  or  filamentous,  and,  wben  so,  pearly  in  luster  (tben  called 
Psarl'9int&r);  formed  from  tbe  décomposition  of  tbe  siliceous  minerais  of  volcanic  rocks  aboat 
f amaroles,  and  deposited  from  tbe  siliceous  waters  of  bot  springs.  in  part  by  tbe  action  of  végé- 
tation.   It  graduâtes  at  times  into  byalite. 

(a)  Tbe  original  florite  (or  pearl-sinter),  as  described  by  Thomson,  occurs  in  tufa  in  the 
vicinity  of  Santa  Fiora,  Italy,  and  also  on  Iscbia,  and  at  tiie  Solfatara  near  Naples,  in  globular,. 
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tiotryoidal»  and  stalactitic  concrétions,  pearly  in  luster.  Thomson  aiso  mentions  (1791)  a  similar 
incrustation  a8  formed  from  the  hot  waters  of  the  Sasso  lagoous.  It  was  referred  by  Werner  lo 
hyallte  in  1816. 

{b)  The  Miehaelite  (J.  W.  Webster,  Am.  J.  Se.,  3,  891,  1821)  is  simiinr.  from  the  island  of 
8t.  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillary  or  fili- 
form  in  structure,  pearly  in  luster,  with  G.  =  1*866. 

(c)  Qeyserite.  Eieseltufl  (fr.  Geysers)  S2apr.,  Beitr.,  2. 109,  1797;  Qeysirite Bekmeth.,  Hin., 
1812:  Damour,  Bull.  G.  Fr.,  157,  1848.  Consti tûtes  concretiouary  deposits  about  the  geysers  of 
the  Yellowstone  Park,  Iceland,  and  NewZealand,  presentingwhiteorgrayish.  porous,  stalactitic, 
filamentous,  cauliflower-like  forms,  often  of  great  beauty;  also  compact-massive,  and  scaly- 
massive;  H.  =  5;  rarely  transparent,  usually  opaque;  sometimes  falling  to  powder  on  drying  in 
the  air.  Pèalite  F.  M.  Endlich  (Hayden's  6  Ann.  Rep.,  U.  S.  G.  S.,  p.  153,  1873)  is  a  variety  of 
j^eyserite  from  the  Tellowstone  région  contuining  but  a  small  amount  of  water  ;  one  sample 
gave  1*5  p.  c.  with  G.  =  2*49.  Named  after  A.  C.  Peale,  chemist  to  the  U.  8.  G.  8.  Viaridite  £. 
Goldsmith  (ibid.,  12  Ann.  Rep.,  Pt.  ii,  407,  1883)  is  a  form  of  silica,  deposited  by  some  of  tbe 
hot  springs  of  the  Yellowstone  Park,  in  thin  sheetâ  or  sponge-like  forms  resembling  a  vegetable 
growth.  It  becomes  soft  and  leather-like  when  dry.  Con tains  when  first  collected  a  large,  but 
probably  not  deûnfte,  quantity  of  water;  this  is  estimated  as  forming  80  p.  c.  of  the  whole. 

Analyses  of  ordinary  geyserite  from  the  Yellowstone  région  bv  A.  C.  Peale  gave  9-13  4  p.  c. 
HaO;  otbers  from  the  Steamboat  Springs,  Nevada,  by  R.  W.  Woodward,  gave  5*5  p.  c.  (U.  S.  G. 
8.,  40th  Par.,  2,  833.  1877).  For  description  of  thermal  springs,  etc.,  see  A.  C.  Peale,  Uayden's  12 
Aun.  Rep.,  U.  S.  G.  S.,  Pt.  u,  pp.  65,  448,  analyses  (and  by  Leffmann)on  p.  411,  also  (Iceland, 
New  Zealand,  quoted)  p.  413.  Leffmaon's  analyses  are  also  ^ven  in  Ch.  News,  43,  124.  1881. 
On  the  essentiai  part  played  by  vegetable  growth  in  the  déposition  of  siliceous  sinter,  see  Weed, 
Am.  J.  Se,  37. 351, 1889,  with  analyses  by  Whitfield;  alsoU.  S.  G.  tturv.,9  Ann.  Rep  ,  pp.  619-676. 

12.  Floatêtone.  Quartz  nectîque,  A,  Tr  ,  2,  1801;  Schwimmsteîn  Ghrm. — In  light  concre- 
tiouary or  tuberose  mtisses.  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concrétions  sometimes  hâve  a  flint-Tike 
jiucleus. 

13.  Tripolite.  Tripel,  Terra  Tripolitana  (fr.  Tripoli,  in  part),  WalL,  32.  1747.  Infusorial 
earth;  Bergmehl,  Kieselmehl,  Kieselguhr,  Oerm.  Faiina  fossilis.  Randanite  Salvetat,  Ann. 
Ch.  Phys..  24,  348,  1848. — Formed  from  the  siliceous  shells  of  Diatoms  (hence  called  diatomiié) 
and  other  microscopic  species,  as  first  made  known  by  Ehrenberg,  and  occurring  in  deposits, 
ofteu  m.\ny  miles  in  area,  either  uncompacted  or  moderately  hard.  (a)  Infusorial  Barûi,  or 
E'AHhy  Tripolita,  a  verv  flne-ffrained  earth  lookin g  often  likean  earthy  chalk,  or  a  clay,  but  harsh 
to  the  feel,  and  scratching  glass  when  rubbed  on  it. 

{b)  Ritndannitê  (Bandanite  wr.  orthog.).  a  kaolin-like  variety  from  Oeyssat  (Ceyssatite  Gon" 
nard,  Lyou,  Feb.  15,  1875,  who  explains  that  the  hamlet  Randanne  has  been  confounded  with 
the  larger  towu  Randan)  and  Randanne,  in  Dept.  Puy-de-Dôme,  and  from  Algiers,  with  9  to 
10  p.  c.  HsO.  A  deposit  at  Santa  Fiora  In  Tuscany  was  made  known  by  G.  Fabbroni  in  1794 
.(Giorn.  Fis.-med  di  D.  Brungnatelli,  p.  154;  Creirs  Ann.,  2,  199,  1794;  Bergmehl  v.  Santa 
Fiora  Kla/proth.  Beitr.,  6,  848).  It  consista  of  a  grayish  white,  loose.  mealy  earth:  Fabbroni 
States  that  he  mâde  bricks  of  it  which  would  float  like  those  which  Pliny  described  as  made  in 
Spain  from  a  sort  of  pumice-like  earth  (35,  49),  and  supposes  the  material  the  same.  Ehrenberg 
has  show  a  it  to  be  an  infusorial  earth. 

(c)  Tripoli  alate  (Polishing  slate,  Polirschiefer,  Tripelschiefer.  Saugkiesel.  Klebschiefer, 
Oerm  ),  a  slaty  or  thin  laminated  variety,  fragile;  G.  =  l*909-2'08.  Often  much  impure  from 
mixture  with  clay,  magnesla,  iron  oxide,  etc.  {d)  Alumoealeite  (fr.  Eibenstock,  Breàh.,  Char., 
97,  336.  1833)  is  a  milk-white  material,  having  a  hardness  of  ouly  1  to  li;  G.  =  2174;  it  may  be 
«  variety  of  tripolite,  containing  a  little  lime  and  alumina. 

Pyr.,  etc.— Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties, 
contain'inff  iron  oxide.  turn  red.  Soluble  in  hydrofluoric  acîd  somewhat  more  readily  than 
quartz;  also  soluble  in  caustic  alkalies,  but  more  readily  in  some  varietlea  than  in  others. 

Obs. — Occurs  fiUing  cavities  and  fissures  or  seams  in  igneous  rocks,  as  trachyte  (Opalmutter 
Oerm  )  porphyry,  also  in  some  metallic  vema.  Also  embedded,  like  flint,  in  limeslone,  and 
sometimes,  like  other  quartz  concrétions,  in  argillaceous  beds;  also  formed  from  the  siliceous 
waters  of  some  hot  springs;  also  resultin^  from  the  mère  accumulation,  or  accumulation  and 
partial  solution  and  solidification,  of  the  siliceous  shells  of  infusoria.  of  sponge  spicules.  etc  ,— 
which  conslst  essentiallvof  opal-silica.  The  last  mentioned  is  the  probable  source  of  the  opal 
of  limestones  and  arçillaceous  beds  (as  it  is  of  flint  in  the  same  rocks),  and  of  part  of  that  in 
igneous  rocks.  It  existe  in  most  chalcedony  and  flint.  Common  opal  and  hyalite  are  products 
of  the  décomposition  of  a  Roman  cernent  at  the  hot  springs  of  Plombières  in  France. 

Preeious  opal  occurs  in  porphyry  at  Czerwenitza,  near  Kashau  in  Hunjrary;  at  Frankfort;  at 
Gracias  a  Dios  in  Honduras;  Esperanza,  Queretaro  in  Mexico,  with  flre  opal.  mîlk-opal,  and  other 
kinds;  a  beautiful  blue  opal,  with  délicate  play  of  colors,  on  Bulla  Creek,  Queensland  (Phil. 
Soc.  Glasgow,  13,  427, 1882);  Abercrombie  R.,  New  South  Wales.  Fire-opal  occurs  at  Zimapan 
in  Mexico;  the  fUrOer;  near  San  Antonio.  Honduras.  Common  opal  is  abundant  at  Telkebdny» 
in  Hungary;  near  Pemstein,  Luckau,  and  Smrezet  in  Moravia;  in  Bohemia;  at  Eosemûtz  In 
Silesia;  Hubertsburg  in  Saxony:  Stenzelberg  and  Quearstein  in  Siebengebirge;  Steinheim  near 
Hanau;  in  Iceland;  the  Giant's  Causeway,  and  the  Hébrides;  also  within  \  m.  and  lo  the 
8.W.  of  the  wateringplace  at  Vourla,  tbe  harbor  of  Smyrna.  with  yellow  jasper  and  hom- 
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«tone,  embedded  in  a  low  ridçe  of  yellowtsh  compact  limestone;  of  a  waz-yellow  and  grayish 
sreen  color,  occasionally  white.  at  the  Giant's  Causeway.  HyàUte  occurs  in  amygdaloid  at 
Schemnitz,  Hungary  ;  in  clinkstone  at  Waltsch,  Bohemia.     Wood-opcU  forma  large  trees  in  tlie 

Çumice  conglomérâtes  of  Saiba,  near  Neusohl;  Eremnitz,  Hungary;  near  Hobart  Town, 
'asmania;  and  in  mauy  other  régions  of  igneous  rocks. 

In  U.  S.,  hyalUe  occurs  sparingiy  in  N.  York,  at  the  Pliillips  ore  bed,  Putnam  Co.,  in 
thin  coatings  on  granité;  in  connection  with  the  trap  rock  of  New  Jersey  and  Connecticut; 
rarely  in  N.  C.  Cabarrus  Co.,  with  the  auriferous  quartz;  in  Georgia,  in  Burke  and  Scriven  Cos., 
lining  cavities  in  asiliceous  shell-rock;  in  Washington  Co.,  good  lire-opal;  at  the  Ôuanna  spring, 
Florida.  small  quantities  of  siliceous  sinter.  A  remarkable  spécimen  of  hydrophane  from 
Colorado  absorbed  half  its  own  volume  of  water  and  became  perfectly  transparent  (Kunz,  Am. 
J.  Se.  34,  479.  1887,  Church,  Min.  Mag.,  8,  181,  1889).  A  water-wom  spécimen  of  flre-opal 
has  been  found  on  the  John  Davis  river,  in  Crook  Co.,  Oregon. 

Common  opal  is  found  at  Comwall,  Lebanon  Co.,  Penn.;  at  Aquas  Calient^s,  Idaho  Springs, 
Col.;  a  white  variety  at  Mokelumne  Hill,  Calaveras  Co.,  Cal.,  and  on  the  Mt.  Diablo  ran^e. 
Oeyserite  occurs  in  great  abundance  and  variety  in  the  Yellowstone  région  (cf.  above);  also 
siliceous  sinter  at  Steamboat  Springs,  Nevada.  Other  localities  are  given  by  Kunz,  Oems  and 
Precious  Stones  of  N.  A  .  1890. 

Arti£ — Formed  by  the  graduai  drying  of  a  siliceous  jelly.  See  Fouqué-Lévy,  Synth.  Min., 
92,  1882  ;  Btd.,  Bull.  Soc.  Min.,  3,  57,  1880. 

LuseATiTB  Mallard,  Bull.  Soc.  Min.,  13,  68,  1890.  A  form  of  silica.  simllar  in  structure  to 
chalcedony  but  havins  a  low  spécifie  gravîtv.  G.  =  2'04,  near  that  of  opal;  refractive  index 
(for  D)  1*446  like  opal,  Dut  crystalline  and  optically  paritive.  It  consists  of  pure  silica,  probably 
anhydrous,  and  is  associated  with  true  amorphous  opal-silica.  Observed  in  the  well-known 
blue  "chalcedony *'of  Tresztyan,  Hungary;  also  forming  an  envelope  with  fibrous  structure 
over  clear  quartz  crystals  in  the  bitumen  of  Lussat,  near  Pont-du-Chateau,  Puy-de-Dôme;  also 
from  Cornwall;  the  FftrOer.     Cf.  also  observations  on  chalcedony,  p.  188. 

Colloid  silica,  probably  direct  1y  derived  from  the  remains  of  siliceous  sponges,  occurs  in 
heds  in  the  Lower  Chalk  of  Berkshire  and  Wilton,  Eu  gland,  similar  to  the  malmstones  of  the 
Oreensand.     Jukes-Browne,  Q.  J.  G.  Soc.,  45.  403.  1889;  Hinde,  Phil.  Trans.,  pt.  2,  408,  1885. 

Tabasheer.  Tabaschir  Oerm,  Amorphous,  opal -like  silica  deposited  within  the  joints  of 
the  bamboo.  Color  milk- white.  G.  =  0*54  and  when  calcined  less  than  0'67.  Refractive  index, 
n,  =  l'119Dx.  It  absorbs  water  and  becomes  translucent  like  hydrophane;  in  certain  oils  it 
becomes  as  transparent  as  glass  with  a  remarkable  increase  in  refractive  power.  See  Hintze,  Zs. 
Kr.,  13,  892, 1887',  Blasius,  ib.,  14,  258,  1888;  also  Judd,  Nature,  36,  488,  1887. 


n.   Ozides  of  the  Semi-Metals  ;  also  Molybdenum,  Tnngsten. 

1.  Arsenolite  Group.    B,0,.    Isometric. 

1^13.  Arsenolite  Âs,0, 

214.  Senarmontite  Sb,0, 

2.  Yalentinite  Group.    B,0,. 

à  :h  :è  /S 

216.  Clandetite  Âs,0.  Monoclinic       0-4040  : 1 :  0-3445  84""  3' 

â:h  :  è 
«16.  Yalentinite  Sb.O,  Orthorhombic  0-3910  :  1  :  0-3364 

The  above  species  are  near  one  another  in  form  although  belonging  to  différ- 
ent Systems. 


à  :h  :  é 
t817.  Bimite  (artif.  cryst.)      Bi,0.  Orthorhombic  0-8166  :  1  :  1-0649 
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s.  Tellarite  Group.    BO,.    Orthorhombic. 

218.  TeUnrite  TeO,  0*4566  : 1  :  0*4693 

Selenolite  SeO,? 

4.  Molybdlte  Group.    RO,. 

219.  Molybdite  MoO,  Orthorhombic  0*3874  : 1  :  0*4747 

220.  Tungstite  WO,  '*  0*7002  :  1  :  0*3991 


221.  Cervantite  Sb,0,.Sb,0, 

222.  Btibiconite  H,Sb,0,? 


1.  Arseuolite  Group.    B,0,.    Isometric. 

213.  ARSBNOIjITB.  Arsenicum  nativum  farinaoeum,  A.  d.  crystallinum,  WM,,  2d4. 
1747.  A.  calciforme  OransL,  207,  1758.  A.  cublcum.  etc.,  Linn.,  1768.  White  arsenic  Bill, 
1771.  Natûrlicher  Araenikkalk.  AreenikblQthe  Karat,  Tab.,  79.  1800.  Arsenic  oxidé  H. 
Arsenit  Haid.,  Handb.,  487,  1845.  Arsenolite  Dana,  Min.,  139,  1854.  Whitc  arsenic.  Arsenioua 
acid,  Arsenious  oxide.  Arsenige  S&ure  Oerm.  Arsenikbloinma  8u)ed.  Acide  arsenieux.  Arsenic 
blanc  natif  Fr.    Arsenico  bianco  Ital.    Arsenico  blanco,  Acido  arsenioso  Bpan. 

Isometric.  In  octahedrons.  Usnallj  in  minute  capillary  crystals,  in  stellar 
aggi*egates,  or  as  crusts.     Also  botryoidal,  stalactitic;  earthy. 

H.  =  1*5.  6.  =  3 •70-3-72,  Luster  vitreous  or  silky.  Color  white,  occasion- 
ally  with  a  yellowish  or  reddish  tinge.  Strealc  white,  pale  yellowish.  Traosparent 
to  opaque.  Taste  astringent,  sweetish.  Refractive  indices:  »,  =  1*748  Li, 
fij  =  l'755  Na  at  17°  C,  Dx.*     Sometimes  shows  anomalous  double  refraction*. 

Comp. — Arsenic  trioxide,  As^O,  =  Oxygen  24*2,  arsenic  75-8  =  100. 

Pyr.,  etc.— Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.B.  on 
charcoal  volatilizes  in  white  fumes,  giving  a  white  coating  and  an  alliaceous  odor.  Slightly 
soluble  in  hot  water. 

Obs. — Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc#,  as  a 
result  of  the  décomposition  of  arsenical  ores.  Occurs  at  Andreasberg  in  the  Ilarz;  at  Wheal 
Sparnou  in  Cornwall;  Joacbimathal  in  Bohemia:  Kapnik  in  Hungary;  the  old  mines  of  Bieber 
in  Hanau;  the  Ophir  mine.  Nevada;  the  Armagosa  mine,  Great  Basin,  Califomia. 

jyt. — ^Native  arsenic  is  often  covcred  by  a  blackish  crust  or  powder,  wbich  bas  been  con- 
sidered  a  suboxide;  but  according  to  Suckow,  it  is  a  mixture  of  metallic  arsenic  and  arsenic 
trioxide. 

Réf.— ^  See  références  under  senarmontite. 

214.  SENARMONTTTB.  Antimoine  oxydé  octaédrique  JET.  de  Senarmant,  Ann.  Ch. 
Phys.,  31,  504,  1851.    Senarmontite  Dana,  Am.  J.  Se.,  12,  209,  1851. 

Isometric;  in  octahedrons.     Also  granular  massive;  in  crusts. 

Cleavage:  octahedral,  in  traces.  H.  =  2-2-5.  G.  =  5*22-5 '30.  Luster 
resiuous,  inclining  to  subadamaiitine.  Transparent  to  translucent.  Colorless  or 
grayish.  Streak  white.  Refractive  indices:  //^  =  2*073,  Wy  =  2*087  Dx.*  Anoma- 
lous double  refraction  strongly  marked,  resembling  boracite*. 

Comp. — Antimony  trioxide,  Sb,0,  =  Oxygen  16*7,  antimony  83*3  =  100. 

Pyr.,  etc. — In  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  churcoal  fuses  easily, 
and  gives  a  white  coating;  this  treated  in  R.F.  colors  the  outer  llame  greenish  blue.  Soluble  m 
bydrochloric  acid. 

Obs. — A  resuit  of  the  décomposition  of  stibnite  and  other  ores  of  antimony.  First  found  in 
the  district  of  Haraclas  in  Algeria;  occurs  also  at  Pernerk  nearMalaczka  in  Ilunî^ary.  Endellion 
in  Cornwall;  the  antimony  mine  of  S.  Ilam,  Wolfe  Co  ,  Québec,  Canada.  The  octahedrons 
from  Algeria  are  sometimes  nearly  ^  inch  in  diamt-tor. 

Named  after  H.  de  Senarmont  (1808-1862),  who  tirst  described  the  species. 
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Be£^  Cf.  Dx.,  N.  R,  8,  9.  1867;  Mld.,  Ann.  Mines,  10,  108.  1876;  Groth,  Pogg.,  137, 
1869;  Grosse-Bohle,  Za.  Kr.,  5,  222.  1880;  Prendel,  Min.  Mitth.,  11,  7, 1889. 

AIL— CryBtals  f rom  South  Ham  bave  been  noted  which  were  superficiaUy  altered  to  stlbnite; 
428,  aJfio  others  clianged  ibrougbout,  by  paramorpbiam,  to  valentinite  (Hintze). 


2.    Talentinite  Group.    B,0,. 


216.  OXâAUDBTITB.  Prismatic  Arsenious  Acid  F.  Claudet,  Froc.  Cb.  Soc.  1868,  Ch. 
News.  22.  128.  1868;  Claudetite  Dana,  Min..  796.  1868.  Rbombareenite  Adam,  Tabl.  Min., 
41, 1869.    Araenphyllite.    Acide  arsénieux  prismatique  Fr, 

Monoclinic.     Axes  à:l:è  =  0*4040  :  1  :  0-3445;   fi  =  86°  3'  =  001  A  100 
Schmidt  *. 

100  A  110  =  21°  57',  001  A  101  =  38°  47',  001  A  011  =  18°  58'. 


FomuM 

a  (100,  i-i) 
h  (010,  i\) 

tt' 
m' 

ad 


fn  (110,  /}. 
T  (120,  f-à)» 


'"  =    48*  64' 
=  102"  16J' 
=   79"  ir 
=    47"  16' 


B  (180.  i^f  ^ 
t  (1100,  f-lO)» 

=    61" 
=    87" 
=  •71" 
=    69" 

501' 
66' 

2' 

0* 

d  (101,  -  M) 

q  (101,  i-î) 

flu>=  46^25' 
ao  =  48"  62' 
00'  =  28"  24' 
bo  =*76"48' 


r  (011. 14)       o  (111,  -  1) 
P  (021,  2.i)       g  (111.  1) 

oy  =  •87"  24' 
a'g=i    68"  28V 
gtf  =    80"  19' 


Crystals  in  thîn  plates,  resembling  selenite;  tabular  ||  (,  with  the  pyramids 
O9  g  prominent;  often  penetration-twins,  with  a  as  twinning-plane. 

Cleavage:  h  perfect;  fibrous  fracture  1  m.  Flexible  IiKe  selenite.  H.  =  2*5. 
O.  =  3-85  Glaudet;  4*151  Groth.  Luster  on  cleavage  surface  pearly,  otherwise 
yitreous.  Golorless  to  white.  Transparent  to  translucent.  Optically  +.  Ax.  pi. 
I  *.  Bx  A  ^  =  +  51°.  2Hr  =  66°  14'  Li,  2Hy  =  65°  21'  Na.  Dispersion  p  <  r. 
Comp. — Arsenic  trioxide,  like  arâenolite,  As,0,  =  Oxygen  24*2,  arsenic  75-8 
=  100. 

Fyr. — As  for  arsenolite. 

Ob«.^Occurs  in  seams  in  an  ore  of  arsenical  pyrites,  at  tbe  San  Domingo  mines.  Portugal. 
Alao  observed  as  tbe  reeult  of  tbe  bumiog  of  a  mine  at  Szomolnok  (or  ScbmOllnitz)  in  Hungary, 
Bzabo.  Ft^ldt.  EOzl..  18.  49, 1888.  Schmidt.  1.  c. 

hXL — Crystals  consisting  of  octabedral  crystals  (paramorpbs)  bave  been  noted.  Ulricb. 
ReL— 1  Szomolnok.  Zs.  Er.,  14,  575,  1888.  Cf.  also  Dx.,  Bull.  Soc.  Min..  10.  808.  1887. 
Groth  (Pogg.,  137,  414,  1869).  wbo  made  tbe  crystals  orthorbombic,  observed  on  crystals  from 
a  Freiberg  fumace,  a  number  of  other  planes,  which  are  tbus  referred  by  Schmidt  to  the 
monoclinic  axes,  viz.:  (1012)  =  001.  y  (11212)  =  OU.  (210),  //  (250).  v  (150).  n  (171). 
a  (1-4812)  =  041,  fi  (1-2412)  =  021.    *  Schmidt.  1.  c. 

216.  VAZiEM TINITJJ.  Chaux  d'antimoine  native  (fr.  Cbalancbes)  Mangez,  J.  de  Phys., 
23.  66.  1783;  (fr.  PiHbram)  Bôêsler,  Crell's  Ann.,  1,  334,  1787.  Antimonium  spatosum  album 
Haeguei,  ib..  1.  528,  1788.  Weiss-Spiesglaserz  W&m.,  Hoffm.,  Bergm.  J.,  385,  398.  1789. 
Weiss-Spiessglanzerz  .ffZopr..  Crell's  Ann.,  1.  9.  1789;  Beitr.,  3.  188.  1802.  Antimoine  oxydé 
JET,  Tr..4.  1801.  White  Antimonial  Ore  Kirwan,  1.  251.  1796.  Antimonblûthe  v.  Leonh., 
Handb.,  160,  1821.  Exitèle  Beud.,  Min..  615.  1832.  Exitelite  Chapman,  Min  .  39,  1S48. 
Yalentinît  Haid.,  Handb..  506.  1845.  White  antimony.  Antimonious  acid.  Antimony  trioxide. 
Antimonigc  Sfture  Oerm.  Antimonblomma  Swed,  Acide  antimonieux  Fr,  Antimonio  bianco 
Ital.    Antimonio  bianco  pt.  Span. 

Orthorhonibic.     Axes  à:l\è  —  0-3910  :  1  :  0-3364  Laspeyres*. 

100  A  110  =  21°  20^',  001  A  101  =  40°  42^',  001  A  011  =  18°  35jt'. 

q  (021.  24)        s  (0-1 6-8,  -tf-i)      «  (510-8.  f  5) 
/  (078.  t  ï) 
r  (041.  4-Q 
e  (092,  f  4) 


a  (100.  ^i) 
h  (010,  1 4) 
jr  (810,  i-l) 
li  (210.  i^2) 


cr  (.')40.  t-l) 
«1(110./) 
p  (160.  t-6) 
5  (508.  {4) 
€  (101,  14) 


/  (011.  14) 
»  (054.  }4) 
k  (043,  |4) 
Q  (082.  Î4) 
g  (015  8,  Y4) 


B  (0-1 6-8,  -V-i) 
h  (071.  74)? 
d  (0-27-4,  V4) 
t  (0-161.  16-ï) 


y  (481,  8.2) 
u  (810-8.  J^) 
X  (1-2015.  f  26) 


nv'"  =  14*"  51' 

^u*"  =22'    74' 

mm"  =42"4r 

ee  =  81'  25' 


W  -  %r  11' 
iV  =  45"  87' 
qq'  =  «r  52' 
ff   =76' 151' 


=  106'  46' 
bb'      =  12r  44' 

un'"  =    80'  44' 


w 


jii 


=  52"  44' 
w  =  40'  89' 
05»'    =  48'  16' 
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Commonly  prismatic  eîther  ||  i  (m)  or  à  (/,  g,  q,  r,  or  s);  also  tabular  1  b\  often 
Tounded  by  striations  ||  ni/m'  and  J  i/i'.  Crystals  often  aggregated  in  fan-shaped 
or  stellar  groupe^  in  bundles  and  druses  and  as  aggregations  of  tliin  plates.  Also 
massiye;  structure  lamellar,  columnar,  granular. 

Gleavage:  b  perfect;  also  m.  H.  =  2-5-3.  G.  =  5*566.  Luster  adamantine, 
b  often  pearly;  shining.  Color  snow-white,  occasionally  peach-blossom  red,  and 
«sh-gray  to  brownish.     Streak  white.    Translucent  to  subtransparent. 

Ax.  pi.  Il  c  for  red  rays,  _L  c  for  blue,  for  yellow  nearly  uniaxial;  dispersion 
p  >  V  stronç  (Bràunsdorf);  also  in  other  crystals  (Pfibram,  Algeria),  the  axes  for 
red  are  sensibly  united,  those  for  other  colors  lie  _L  ^  and  p  >  v.  Bx  always  JL  a; 
axial  angles  small.  Heated  to  75"^  C.  the  axes  ||  c  unité  sliglitly,  those  _L  6*  open 
dightly,  Dx'. 


1. 


3. 


m 


3'   a   * 


m 


Brftunsdorf,  Lasp. 


Pfibram,  Id. 


ConstantiDe,  Id. 


Comp. — Antimony  trioxide,  Sb,0,  =  Oxygen  16*7,  antimony  83-3  =  100. 

Pyr.,  etc.— Same  as  for  senarmontite. 

Obi. — Occurs  with  other  antimonial  ores,  and  results  from  their  altération.  Found  at  Pfi- 
bram in  Bohemia,  in  veins  traversiog  metamorphic  rocks;  at  FelsOb&nya  in  Hungarv,  with 
stibnite  and  arsenopyrite;  Malaczkain  Hungpary;  Brftunsdorf  near  Freiberg in  Sazonv;  Allemont 
in  Dauphiné;  Sem^a,  Province  of  Constantine,  Algiers.  Also  at  the  antimony  mine  of  South 
Ham»  Wolfe  Co.,  Québec;  with  native  antimony  at  the  Prince  William  mine,  York  Co.,  N.  B. 

The  priamaiic  form  of  SbaOi  is  obtained  from  solutions  at  a  température  above  100°  C. 

Named  after  Basil  Valentine,  an  alchemist  of  the  15th  century,  who  discovered  the  proper- 
ties  of  antimony. 

Alt. — Observed  as  a  paramorph  after  senarmontite. 

Re£— '  Mean  of  results  for  Brftunsdorf  cirstals,  Zs.  Er.,  9,  162,  1884;  cf.  also  Groth,  Pogg., 
137,  429,  1869;  Tab.  Ueb.,  84,  1874;  and  Brezina,  Ann.  Mus.  Wien.  1,  145,  1886;  the  last 
auggests  »  as  011.  but  without  very  distinct  advantage.  *  See  Brz.  for  critical  summary  of  results 
of  earlier  authors,  also  Lasp.,  who  adds  manv  new  planes.    '  N.  R.,  68.  1867,  also  Groth,  1.  c. 

AniimonophyUite  of  Breithaupt,  of  unknown  locality,  oocurring  in  thin  angular  siz-sided 
prisms,  is  probably  valentinite. 


217.  BISMiTJU.  Bismuth  trloxide,  Bismuth  Ocher  pi.  Wismuthoxyd,  Wismuthocker, 
Oerm,    Bismuth  oxydé  Fr.    Bismutocra  lUU.    Bismite  Dana 

Orthorhombic.     Axes  à\l  it  =  0-8166  :  1  :  1*0649  Nordenskiôld*. 

Forma  (artif.):  e  (001.  0)\  m  (110,  /);  q  (084.  fi),  r  (011,  1-ï),  s  (032.  |-î),  t  (081,  8-ï). 
Angles:  mm'"  =  *78'  28',  rr'  =  98°  36',  edge  m/m'  a  r/m  =  •129°  31' 

Habit  of  artif.  cryst.  prismatic.  Natural  minerai  not  crystallized  ;  occurs 
massive  and  disseminated,  pulvérulent,  earthy;  also  passing  into  foliated. 

Fracture  conchoidal  to  earthy.  G.  =  4*361  Bûsson.  Luster  adamantine  to 
duU,  earthy.     Color  greenish  yellow,  straw-vellow,  grayish  white. 

Comp.— Bismuth  trioxide,  Bi,0,  =  Oxygen  10  4,  bismuth  89-6  =  100.  Iron 
and  other  impurities  often  présent. 

Pyr.,  etc. — In  the  closed  tube  most  spécimens  give  off  water.  B.B.  on  charcoal  fuses,  and 
is  easilv  reduced  to  metallic  bismuth,  which  in  O.F.  gives  a  yellow  coating  of  ozide.  Solublt 
in  nitric  acid. 

Obi. — Occurs  pulvérulent  at  Schneeberg  in  Saxony,  at  Joachimsthal  in  Bohemia;  witk 
native  gold  at  Berezov  in  Siberia;  in  Cornwull,  at  St.  Koach,  and  near  Lostwlthiel. 
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Dr.  Jackson  reports  an  oxide  of  bismuth  not  carbonated,  as  occurrlng  with  the  tetradymite 
"Of  Virginia. 

See  f  urther,  Bismtttite,  p.  807,  which  includes  some  bismuth  ocher. 
R«fc— *  Ofv.  Ak.  Stockh.,  17,  447,  1860.  and  Pogg..  114,  622,  1881. 

Eabblikitb  Bfrmann,  J.  pr.  Ch.,  76,  448,  1858.  Massive.  Structure  crystalline. 
'Cleayage  in  one  direction  rather  distinct.  H.  =2.  G.  =  6*60.  Luster  strongly  metallic 
within.    Ck>lor  lead-gray.    Analysis,  Hermann:  O  [6*21],    8  8*58,    Bi91*26  =  100. 

From  the  Sayodinski  mine  in  the  Altai,  with  hessite.  The  minerai  is  not  homogeneous, 
containln^  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismutite.  By  treatlng  the 
powdered  mass  with  hydrochloric  acid,  a  metalflc  powder  remains,  free  from  any  native  bismuth, 
which  is  the  supposed  minerai  karelinite.    Named  after  Mr.  Earelin,  the  discoverer. 

Yakadic  Ocher.  Vanadic  acid  Teêehemaeher,  Am.  J.  Se.,  11,  288, 1851.  A  yellow  pulvér- 
ulent substance,  encrusting  masses  of  native  copper,  along  with  quartz,  at  the  Cliff  mine,  Lake 
Superior,  according  to  Tescheqaacher.  The  color  before  the  blowpipe  changed  to  black;  also 
the  powder,  boiled  in  nitric  acid,  afforded  an  apple-green  solution,  from  which,  on  partial 
evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface,  which, 
as  they  enlarged,  fell  to  the  bottom;  by  means  of  thèse  crystalline  masses  the  vanadates  of  silver 
and  lead  were  made.  As  no  métal  was  found  in  the  first  solution,  the  yellow  minerai  was 
inferred  to  be  probably  vanadic  oxide. 

Taittalic  Ocher.  Tantalochra  A,  E.  Ifordenskiôld,  Fini.  Min.,  27,  1855.  A  tantalic  ocher 
of  browniflh  color  occurrlng  on  crystals  of  tantalite  at  Pennikoja  in  Somero,  Finland. 


3.  Tellurite  Group.     BO,.     Orthorhombic. 

218.  TBIXURrm.  Tellurige  Sfture  Petg,  Pogg.,  67,  478,  1842.  TelluTiie  mcol,  Min., 
429,  1849.    Tellurocker  Bg„  Min.  Ch.,  175,  1875. 

Orthorhombic.     Axes  à:h  :è  =  0-45656  :  1  :  0-46927  Brezina*. 

100  A  110  =  24°  32J',  001  A  101  =  45°  47^,  001  A  011  =  25°  8^. 

Porma»:  b  (010,  i-ï),  m  (110,  /),  r  (120,  ^2).  8  (140,  i4),  p  (111,  1). 
'    Angles:    mm'"  =  49"  5'.    rr'  =  95"  12',    m'  =  57"  18',    pp'  =  85"  58',   pp"  =  ♦96"  58*8'. 
pp'"  =  86"  14',  bp  =  ♦71"  52-8'. 

In  slender  prismatic  crystals,  tabular  ||  b,  and  often  striated  vertically;  also 
gronped  in  tnfts;  in  spherical  masses  with  radiated  structure. 

Cleavage  :  b  perfect.  Flexible.  H.  =  2.  G.  =  5*90.  Luster  subadamantine. 
Color  white,  yellowish  white,  honey-  or  straw-yellow.  Transparent  to  translucent. 
Optically  -.    Ax.  pi.  ||  «.     Bx±b.     2  Hy  =  140°  8'  Na  (n  =  1-6567)  Knr. 

Comp. — Tellurium  dioxide,  TeO,  =  Oxygen  20-4,  tellurium  79-6  =  100. 

Pyr. — ^In  the  open  tube  fuses,  when  strongly  heated,  to  brown  drops  and  sublimes. 

Oba. — With  native  tellurium  at  Faëzebaja  and  Zalathna,  Transylvania.  In  cavities  in  and 
as  an  incrustation  on  native  tellurium  at  the  Eeystone,  Bmuggler,  and  John  Jay  mines,  Boulder 
Co.,  Colorado. 

Réf.— »  Faëzebaja,  Ann.  Mus.  Wien,  1,  185,  1886;  cf.  Knr.  [Term.  Fûz.,  10,  81,  106,  1886], 
Zs.  Kr.,  13.  69.    *  Brz.,  1.  c;  vicinal  planes  o  (8*160),  n  (8*84  0),  n  (1*42-1)  also  appear. 

8ELE170LITE.  Seleuious  oxide  (SeOa)  is  noted  by  Bertrand  as  probably  occurrlng  with  some 
aelenium  minerais  at  Cacheuta,  Argentine  Republic.    Bull.  Soc.  Min.,  6,  92,  1882. 


4.  Molybdite  Group. 

219.  MOLTBDXTB.  Môlybdena  or  Molybdic  Ocher.  Molybdlc  Acid.  Molybdftnocker, 
Molybd&noxyd,  Molybdftnsfture  Germ.  Molybdine  6^d^  d  LetUom,  Dana,  Min.,  144,  1854. 
Brit.  MiD.,  848,  1858.    Molybdite  Breiih.,  B.  H.  Ztg.,  17,  125.  1858. 

Orthorhombic.    Axes  â:h:è  =  0-3874  :  1  :  0*4747  Nordenskiôld». 

Porms  :  a  (100,  U),  h  (010,  «),  c  (001,  0);  m  (110,  /),  ^  (480,  t-f),  t  (108.  H).  «  (102,  H). 
r  (808.  fi). 

Angles,   mm'"  =  42"  16',  hfi  =  *78°  48',  cê  =  •81»  80'. 

In  capillary  crystallizations,  tufted  and  radiated;  also  snbfibrous  massive;  and 
an  earthy  powder  or  incrustation. 


202  0XIDE8. 

Cleayage:  ,c  distinct;  also  a  and  b.  H.  =  1-2.  G.  =  4'49-4-50  Weisbach, 
LuBter  of  crystals  silky  to  adamantine,  on  c  pearly;  earthy.  Color  straw-yellow^ 
yellowieh  white.     Optically  +.    Ax.  pi.  ||  a.     Bx  _L  c.    Axial  angles,  Dx.'  : 

2Ho.r  =  117°  15'  2Ho.y  =  119^  23'  2Ho.bi  =  127°  approx. 

Comp. — Molybdenum  trioxide,  MoO,  =  Oxygen  33 -3,  molybdenum  66*7  =  100. 

Pyr.,  etc. — B.B.  on  charooal  fuses  and  coats  tbe  cbarcoal  with  minute  jrellowish  crystals  of 
molybdic  oxide  near  tbe  assay,  becoming  wbite  near  tbe  outer  edge  of  tbe  coatin^.  Tbis  coatin^ 
treated  for  an  instant  in  R.F.  assumes  a  deep  blue  color,  wbich  cban^es  to  dark  red  ou  continued 
beating.  Witb  borax  gives  in  O.F.  a  yellow  bead  wbile  bot,  becomine  colorless  un  cooling:  in 
R.F.  a  saturated  bead  beôomes  brown  or  black  and  opaque.  Witb  sait  of  pbospborus  gives  a 
yellowisb  bead  in  O.F.,  becoming  green  wben  treated  in  R.F.  and  allowed  to  cool. 

Obs.— Occurs  witb  molybdenite.  from  wbicb  it  is  probably  derived.  at  tbe  foreign  localities- 
of  tbat  species;  Adun-Cbalon  Mts.  in  Easteru  Siberia,  and  at  Pitkaranta  on  L.  Ladoga,  in  silky 
tuf  ts  of  capillary  crystals. 

In  N.  Uamp.,  at  Westmoreland,  eurtby;  in  Penn.,  at  Cbester,  Delaware  Co.;  Georgia, 
HeardCo..  in  silky  tibrous  tufts;  in  tbe  gold  région,  a  few  miles  norib  of  Nevada  City,  Cal., 
in  subti brous  masses,  and  tufted  crystaliizntions  of  a  deep  yellow  color  {molybdats  of  iran  of  D.  D. 
Owen,  Proc.  Ac.  Pbilad.,  6,  108  but  sbowu  by  Gentb  to  be  tbis  species  mixed  witb  limonite). 

Réf.— '  Artif.  cryst.,  Ofv.  Ak.  Stockb.,  17.  800.  1860,  Pogg.,  112,  160.    «  N.  R..  26,  1867. 

Ilbbmannite  h.  IBfer,  Jb.  Min..  566, 1871.  Crypto-crystalline.  Color  blue- black  to  black, 
on  exposure  becoming  blue.  Soluble  in  water,  çiving  a  deep  blue  solution.  Tbe  solution  con- 
tained  on  xnalysis  cbietiy  a  molvbdate  of  molybdic  oxide.  and  yielded  on  evaporation  deep  blue 
crystals,  wbicb  were  considered  to  be  identical  witb  tbe  known  compound  Mo09.4MoOs,  wbich 
is  also  supposed  to  be  tbe  composition  of  tbe  minerai.  A  product  of  tbe  décomposition  of 
metallic  molybdates,  and  occurs  embedded  in  barite  and  associated  witb  wulfenite  at  Bleiberg^ 
in  Carintbia.    Named  after  Mining  Commissioner  J.  C.  Ilsemann  (1727-1822). 

220.  TUNaSTTTE.  Tungstic  Ocber  B.  SilUman,  Km.  J.  8c.,  4, 62, 1822.  Wolframocker, 
Wolframsflure,  Scbeels&ure  Qerm.  Wolframine  LetUom  d  Orâg,  Dana,  Min.,  1854,  Brit.  Min. . 
849,  1858. 

Orthorhombic.    Axes:  à  :i:é  =  07002  :  1  :  0*3991  Nordenskiôld'. 

Forma:  a  (100,  ûi),  e  (001,  0);  m  (110,  /),  n  (021.  2-1).  Ratber  uncertain  081,  041,  051,  081. 
Angles:  am  =  •85',  en  =  ♦88"  86'. 

Pulvérulent  and  earthy.     Color  bright  yellow,  or  yellowish  green. 
Comp. — Tungsten  trioxide,  WO,  =  Oxygen  20-7,  tungsten  79*3  =  100. 

P3rr.,  etc. — B.B.  on  cbarcoal  becomes  black  in  tbe  inner  flame.  but  in  fusible.  Witb  sait  of 
pbospborus  gives  in  O.F.  a  colorless  or  yellowisb  bead.  wbicb  treated  in  R.  F.  gives  a  blue 
glass  on  cooling.     Soluble  in  alkalies.  but  not  in  acids. 

Obs. — Occurs  witb  wolframite  in  Cumberland,  and  Comwall,  England;  at  Lane*s  mine, 
Monroe.  Ct.,  lilling  small  cavitiesin  otber  ores  of  tunesteu,  or  coating  tbem,  and  bas  resulted 
from  tbeir  décomposition;  in  Cabarrus  Co.,  N.  C;  at  St.  Léonard,  near  Limoges,  rarely  in  dis- 
tinct crystals  of  a  sulpbur-yellow  color  on  wolframite  and  quartz. 

Ref:— 1  Artif.  cryst.,  Ofv.  Ak.  Stockb.,  17.  449,  1860.  and  Pogg.,  114,  623,  1861. 


Meymacitk  Carnot,  C.  R.,  79,  689,  1874. 

A  hydrated  tungstic  oxide.  formed  from  tbe  altération  of  scbeelite.     Sometimes  yellow  or- 

freenisb  yellow,  witb  tbe  structure  and  cleavage  of  scbeelite;  sometimes  wben  tbe  altération 
as  been  more  complète,  tbe  minerai  is  friable  between  tbe  fingers  and  bas  a  yellow  or  brown- 
isb  color.    Lus  ter  résinons. 

Analyses:  1  and  2  on  friable  material,  color  yellow  to  brownisb.  streak  sulpbur-yellow. 
G.  =  3-80.     3,  firm,  witb  lamellar  structure  and  yellowisb  streak.     G.  =  4*54. 


wo. 

Ta,0, 

Fe,0, 

Mn,Os 

CaO 

H,0 

gangue 

71-85 

100 

600 

0-75 

2-50 

12-93 

4-50  =    99-53 

74-25 

1-05 

610 

0-65 

4-65 

11-75 

1-85  =  100  30 

7512 

0-70 

6-25 

0-32 

7  00 

6-85 

2-55  =     98-79 

Deductlnff  tbe  calcium  tungstate  and  bydrated  îron  oxide,  regarded  as  impurities,  Carnot 
deduces  tbe  formula  W0s.2H,0.     In   tbe  tube  gives  off  water.      On  cbarcoal  turns  black. 
Witb  sait  of  pbospborus,  gives  in  tbe  O.F.  a  yellow  bead,  nearly  colorless  on  rooliniç.      In 
R.F.  gives  a  bead  colored  violet  to  red  (iron  ànd  tungsten  togetber).     Witb  acids  gives  tbe- 
reaction  of  tungsten  wben  treated  in  tbe  usual  way. 

Found  with  wolframite  and  scbeelite  at  Meymac,  Corrèze,  France. 
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221.  OBRYANTITI].  Spiesglauzokker  pt.  Karst.,  Mus.  Lesk..  1,  584,  1789,  Tab.,  54, 
78,  1800.  Antimony  Ocber  pt.  Antimonocker  pt.  Germ.  Gelbantimonerz  (from  Hungary) 
Breùh.,  Char.,  98,  1823.  224,  1882.  Acide  antimonieux  Dufr.,  Min  ,  2,  654.  1845.  Anti- 
monous  Acid,  Antimonoso-aD timon ic  Oxide.     Cervantite  DaTia,  Min.,  1854. 

Ortliorhombic.  In  acicular  crystallizations.  Also  massive;  as  a  crust^  or  a 
powder. 

H.  =  4-5.  G.  =  4*084.  Luster  greasy  or  pearly,  also  bright  or  earthy.  Color 
isabella-yellow,  sulphur-yellow,  or  iiearly  whito,  sometimes  reddish  white.  Streak 
yellowisn  white  to  white. 

Comp — Sb,0,  or  Sb,0,.Sb,0,  =  Oxygen  211,  antimony  78*9  =  100. 

Pyr.,  etc.— B.B.  in  fusible  and  unaltered;  on  charcoal  easily  reduced.  Soluble.  in  bydro- 
chloric  acid. 

Oba. — Occurs  at  various  mines  of  stibnite,  and  results  from  the  altération  of  this  and 
other  antimonial  ores.  Found  at  Cervantes  in  Galicia,  Spain;  Chazelles  in  Auvergne: 
FelsObânya,  Kremnitz,  and  elsewbere  in  Hungary;  Pereta  in  Tuscany;  uear  St.  Min  vers,  at 
Wbeal  Lea,  at  Wbeal  Kine,  and  at  Endellion,  in  Cornwall;  in  Ayrsbire,  Scotland,  at  Hare 
Hill;  in  Bornéo,  in  rhombic  prisms  half  an  inch  lon^,  terminating  in  two  planes,  and  also 
massive;  at  the  Carmen  mine  at  Zacualpan  in  Mexico;  at  South  Uam,  Wolfe  Co.,  Québec; 
in  Califomia,  Tulare  Co.,  at  Pass  of  San  Amedio,  with  stibnite;  witii  otiier  aiiiiuiuuy  min- 
erais in  Sevier  Co.,  Ark. 

222.  STIBIOONITI!.  Antimony  Ocher  pt.  (Syn.  under  Cervantite).  Stibiconise  Beud, . 
Tr.,  2.  616,  1832.  Stiblith  Blum  é  Delffë,  J.  pr.  Ch.,  40,  318,  1847.  Stibiconite  Brush, 
Am.  J.  Se.,  34,  207,  1862. 

Massive,  compact.    Also  as  a  powder  and  in  crnsts. 

H.  =  4-5*5.  6.  =  5*1-5*28.  Luster  pearly  to  earthy.  Color  pale  yellow  to 
yellowish  white,  reddish  white. 

Comp.— Probablv  H,Sb,0,  or  Sb,0,.H,0  =  Oxygen  199,  antimony  74*5, 
water  5*6  =  100.     Usually  more  or  less  impure. 

Anal.— 1.  Blum  &  DelfFs,  1.  c.  2,  Santos,  Chem.  News,  36,  167,  1877.  8,  Sharples. 
Am.  J.  Se.  20,423,  1880. 

1.  Gk)ldkronach  G.  =  5*28 

2.  Sevier  Co.,  Arkansas    G.  =  5*58 
8.  Sonora  G.  =  5  07 

Pyr. — In  the  closed  tube  gives  off  water,  but  does  not  fuse;  on  charcoal  decrepitates, 
fuaes  with  difflculty  to  a  gray  slag,  and  gives  a  white  coating. 

Oba. — From  Goldkronach,  Bavaria;  with  cervantite  in  Bornéo,  cf.  Frenzel.  Min.  Mitth., 
298,  1877.  Prcbably  from  otlier  localities  of  an  timon  v  ocher.  Forms  extensive  deposits  in 
Sonora,  Mexico,  usually  massive.  H.  C.  Lewis  speaks  of  glassy  octahedral  crystals  with 
G.  =  4*9;  he  found  81  p.  c.  H«0  (Amer.  Kat.,  608,  1882).  Raimondi  mentions  a  similar 
minerai  derived  from  the  altération  of  stibnite  from  Chayramonte,  Cajamarca,  Peru. 

YoLGERiTB.  Antimony  Ocher  pt.  Hydrous  Antimonic  Acid.  Yolgerite  Dana,  Min., 
142,  1854.     Cumengite  Kenng.,  Min.,  29.  1858. 

Massive,  or  as  a  powder.    Color  white.    Analysis:  Cumenge,  Ann.  Mines,  20,  80.  1851. 

O  170  Sb  62  0  HaO  150  FcaO,  10  gangue  80  =  980 

This  corresponds  perhaps  to  Sb«Oft.4HaO. 

From  the  province  of  Constantine,  Algeria.  Yolger  remarks  that  white  antimony  ocher 
(Sb^Oi.SHsO)  is  a  common  resuit  of  the  altération  of  stibnite.    Entwickl.  Min.,  77. 

The  following  are  uncertaln  minerais  containing  chiefly  oxide  of  antimony. 

RrvoTiTK  Duelom,  C.  R..  78.  1471,  1874. 

Amorphous,  compact,  with  a  stony  look.  Fracture  uneven.  Fragile.  H.  =  3*5-4. 
G.  =  8*55-3*62.  Opaque.  Color  yellowish  green  to  grayish  green.  Streak  grayish  green. 
Analyais.— Ducloux  : 

Sb,0.  4200  Ag,0  118  CuO  89*50  CO.  21  00    CaO  tr.  =  108*68 

Occurs  in  small  irregular  masses  disseminated  through  a  yellowish  white  llmestone,  on  the 
west  aide  of  the  Sierra  del  C^i,  province  of  Lerida.  Named  after  Prof.  Rlvot  of  the  École  des 
Mines,  Paris 

Stibianite  E.  Ooldsmith,  Proc.  Ac.  Philad.,  154,  1878.  An  altération  product  of  stibnite, 
from   Victoria,  Australia.    Massive,  porous.    H.  =5.    G.  =  3  67.    Color  reddish  yellow,  of 


0 

8b 

As 

H,0 

19*54 

19*85 

[20-0] 

75-88 
[76*15] 
750 

tr. 

4-63  =  100 

808  Insol.  0*92  =  100 

5*0 

1)04  OXIDBS. 

powder  pale  yellow.  Luster  dull.  Analysls  bv  W.  H.  Dougherty.  1.  c:  SbtOe  81*21,  HtO  4*46, 
/iratifiTue  13*55.  After  déduction  of  tbe  unpunties:  Sb«0»  94*79,  H,0  5*21  =  100,  wbicb,  if  the 
résulta  oould  be  trusted,  would  correspond  to  the  formula  SbsOs.HsO. 

Stibtoferritb  B.  Ooldtmiih,  Proc.  Ac.  Philad.,  p.  866,  1»78.  Amorphous.  Brittle, 
fracture  uneven  to  conchoidal.  H.  =4.  G.  =  8*598.  Luster  sligbtly  résinons.  Color  yellow 
to  brownish  yellow.     8treak  dull  yellow.    Soluble  in  bydrochloric  acid.    Analysis  : 

SbaO»  42-96       Fe,0,  8  85       H,0  15*26        SiO,  8*84       loss  1*09  =  100 

Occurs  as  a  coatlng,  sometimes  |  inch  thick,  on  stibnlte  from  Santa  Clara  Co.,  Cal. 

Partzite  a,  Arents,  Am.  J.  Se.,  43,  862.  1867.  Apparentlv  a  hydrous  oxide  of  antlmony 
mixed  with  varions  metallic  oxides,  as  pronounced  by  Blake  (ib.,  44,  119).  It  varies  in  color 
from  yellowish  green  to  blackisb  green  and  black;  bas  G.  =  8*8;  H.  =  8-4;  and  an  even  con* 
cboidal  fracture 

An  analysis  afforded  Arents  :  SbaO.  47*65,  Cu,0  8211,  AgaO  6*12.  PbO  201,  FeO  2*88, 
HaO  8*29  =  98*51.  It  occurs  in  theBlind  Spriog  Mts.,  Mono  Co.,  California,  witb  argentiferoua 
galena,  and  antimonial  ores  of  lead  and  silver,  from  whose  décomposition  it  bas  probably 
proceeded.    Named  for  Dr.  A.  F.  W.  Partz. 

A  related  minerai  occurs  at  the  mine  of  San  Lorenzo,  province  of  Huaylas.  and  mine  dea 
Italiens,  province  of  Cajatambo,  Peru,  Raimondi,  Min.  Pérou,  pp.  88,  86,  87,  1878. 

Stetbfbldtitb  E.  RioUe,  B.  H.  Ztg.,  26, 253,  1867.  Appears  to  be  very  similar  to  partzite. 
It  occurs  massive;  blackish  and  brown  in  color;  H.  =  8*5-4*5;  G.  =  4*12-^*24,  withashining 
streak.  Stetefeldt  (ib.,  p.  281)  found  as  a  mean  of  two  analyses:  SbsOi  48*77,  S  4*7,  Ag  28*74, 
Cu  12*78.  Fe  1  82,  H,0  7*9;  and  thence  deduces  SbaO»  46*47,  S  4*59.  Ag  23  28,  Cu  2  27.  FeO  2*41, 
CuO  13*28,  H,0  7*75  =  100. 

It  comes  from  southeastem  Nevada,  in  the  Empire  district;  also  in  the  Philadelphia. 
district.    Named  for  the  mining  engineer,  Ch.  Stetefeldt. 

An  antimonite  of  copper,  resembling  stetefeldtite,  bas  been  desci'ibed  by  Domeyko  as  oc- 
curring  at  the  Potochi  copper  mine,  near  Huancavelica.  Peru.  It  is  amorphous,  compact. 
Fracture  smooth  or  uneven,  in  parts  coarsely  granular.  Color  black  or  greenish  black.  Streak 
yellowish  green.  Luster  weakly  résinons.  An  analysis  on  the  purest  material  obtainable 
(though  still  mixed  with  somesub-sulphateof  copper)  gave:  Sb^Oi  82'93,  CuO  fô*27,  FcsOs  11*14, 
ZnO  0-50,  SO,  1-00.  H,0  (loss  at  low  redness)  18*53,  insoluble  1*57  =  96*94.  B.6.  infusible. 
Dissolves  readily  in  hydrochloric  acid.  Domeyko  regards  the  minerai  as  probably  having  ooma 
from  the  décomposition  of  chalcostibite.    3d  Appendlx  Min.  Chili,  1871. 


m.  Oxides  of  the  Metals. 


A.  Anhydrous.  B.  Hydrous. 


A.  Anhydrous  Oxides. 

I.  Protoxides,  R,0  and  RO. 
II.  Sesquioxides,  R,0, 

III.  Intermediate,  RR,0,  ^^  I^O.R,0,,  etc. 

IV.  Dîoxides,  RO,. 


I.  Protoxfdes,  R,0  and  BO. 

223.  Water,  loe  H,0  Hexagonal  è  =  1*4026 

224.  Cnprite  Gu.O  Isometrio 


WATER^ICB. 
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226.    Peridaae 

226.  Manganoiite 

227.  Bnnieiiite 


Pericla4gie  Group.  BO.    Isometrio. 

MgO 
MnO 
NiO 


S28.    Zindte 


i89.    Kainoat 


ZnO 


Hexagonal 


FbO 


Orthorhombic 


lOÙ.    Tenorite  OnO 

Melaconite 


Monoclinio 


1-6219 

àihié 
0-6706  : 1  :  0-9764    (artif.) 

à:h:é  fi 

1-4902  :  1  :  1-3604       80°  28' 


223.  WATBB.    Wasser  Germ.    Vatten  Stoed,    Eau  Fr.    Acqua  liai,    Agua  8pan. 

Water  exista  in  three  states:  (1)  a  solid,  Icb,  at  or  below  0*  C;  (2)  a  liquld,  Watkr  proper, 
be^ween  0"  and  100";  (3)  a  gas,  Steam  and  Aquboub  Vapor,  the  former  at  lOO**  C.  under 
a  pressure  of  760  mm.,  or  at  higber  or  lower  températures  with  requisite  increase  or  decrease  of 
présure,  the  latter  in  the  atmosphère  at  ail  températures. 

iOE.    £is  Germ.    Is  8wed,    Glace  Fr.    Ghiâccio  Ital, 

Hexagonal;  probably  hemimorphic.     Axis  eJ  =  1*4026  approx.  ;  0001  A  lOÏl 
=  58°  18^'  Nordenskiôld. 


:  e  (0001.  0).  m  (1010,  7);  r  (1012.  i),  8  (1011,  1),  i  (4041,  4). 
Angles:  cr  =  ♦88^  m  =  58**  18i',  et  =  81"  13J',  rr'  =  86"  41',  ss'  =  50°  21V,  <''  =  69"  14*. 

Diatinct  faces  rare.  Usually,  as  snow  crystals,  in  compound  six-rayed  stellate 
forms  of  great  variety  and  delicacy;  occasionally  as  bail',  with  hexagonal  crystals 
projectmg  from  a  solid  nncleus,  or  rarely  in  distinct  quartzoids.  Also  granular  and 
compact  massive. 

Britiie  at  low  températures,  but  somewhat  less  so  near  the  melting-point. 
H.  =  l"d.  G.  =  0*9167  Bnnsen*.  Fracture  conchoidal.  Luster  vitreous.  Color- 
less  to  white  when  pure,  but  in  thick  layers  pale  blue.  Transparent.  Optically 
uniaxial,  pusitive.     Kef ractive  indices,  Beusch^  : 

oor  =  1-30598     €,  =  1-30734    œ^  =  13120    e^,  =  1-3136     cû^  =  1-317     e^  =  1-321 

Also  Meyer*: 
GJr  =  1-2970  Lî  at  -8°C.      oûj  =  1*3090  Na  at  -8' 
€,  =  1-3037 


œ^  =  1*3107  Tl  at  -  3*8° 


<t 


Si 


ey   =  1*3133 


S€ 


ts 


€^  =1-3163 


ss 


Comp — ^H,0  =  Oxygen  88*9,  hydrogen  11 1  =  100. 

Oba. — Formedasacoatlngoverponds,  lakes,  rivers.  etc.,  at  low  températures;  also  direct  from 
water  vapor  In  the  atmosphère  as  snow.  often  in  crystals  of  great  beauty  and  variety  ofform;  also 
as  frost,  hail,  etc.  Forming  permanent  fields  of  snow  at  definite  altitudes,  depending  upon  the 
latitude;  under  favorable  conditions  changed  into  solid  ice  and  descendinç  as  glaciers  far  below 
the  snow-line;  also,  when  the  latter  reach  the  sea,  forming  icebergs  camed  by  océan  currents 
into  lower  latitudes. 

RefL— *  Of.  Ak.  Stockh.,  17,  439,  1860,  or  Pogg.,  114,  612,  1861;  the measurements are  only 
approximate,  and  but  little  weight  can  be  given  to  them;  forms  apparently  orthorhombic  or 
tetnigonal  were  also  observed.  Cf.  also  Clarke,  Trans.  Cambridge  Pbil.  Hoc.,  1,  210,  1821; 
Bravais,  on  halos,  etc.,  Ann.  Ch.  Ph3rs.,  21,  861,  1847;  Leydolt,  Ber.  Ak.  Wien,  7,  477,  1861; 
Listing.  Pogg.,  122,  161.  1864.  Later  Koch.  Jb.  Min.,  449,  1877;  Klocke,  ib.,  272,  1879;  1,  28, 
W    Hertin,  Ann.  Ch.  Phys.,  13,  283,  1878.    A  great  variety  of  snow-crystals  are  flgured  by 
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Scoresby  in  his  History  and  Description  of  the  Arctic  Régions,  1820.  •  Pogg.,  141,  7,  1870 
»  Cf.  Pogg..  146,  475,  1872,  Nature,  Dec.  12. 1H89  (figures  îfrom  Abicb,  Tiflis,  1871);  Am.  J. 
fie..  40,  176,  1890.    *  Pogg..  121,  578.  1864;  earlier.  Bravais.  1.  c.     »  Wied.  Ann..  31,  821,  1887. 


224.  OUPRim.  Aes  caldarium  rubro-fuscum,  Oerm.  Lebererzkupfer.  Agrie.,  Foss., 
^34,  Interpr.,  462,  1546.  Minera  cupri  calciformis  pura  et  indurata,  colore  rubro,  Tulgo 
Kupferglas,  Kupfer  Lebererz.,  Oronst,,  Min.,  178,  1758.  Cuprum  tessulatum  nudum  Linn., 
Syst.,  172.  tab.  viii ,  1756;  Cuprum  cry«t.  octaCdrum  t6..  1768.  Octahedral  Copper  Ore,  Ked 
Glassy  Copper  Ore,  HUl,  Foss.,  1771.  Mine  rouge  de  cuivre  Sage,  Min.,  1772.  Mine  de  cuivre 
vitreuse  rouge  de  Idde,  Crist.,  1772.  1788.  Rothes  Kupferglas  Pallas,  Nord.  Beitrftge,  6,  288, 
1793.  Rothkupfererz.  Cuivre  oxidulé.  Oxydulated  copper.  Ziguéline  Beud.,  Tr.,  2,  713, 
1832.  Ruberite  Chapm.,  Pract.  Min.,  63.  1843.  Cuprit  J3/nd..  Handb,  548, 1845.  Ruby  copper. 
Ziegelerz  =  Tile  Ore:  Kupferlebererz;  Hepatinerz.    Ziguelina  ita/ 

Haarfôrmiges   Rotbkupfererz.      Cuivre   oxidulé   capillaire,    H.      Kupferblûthe    Hausm. 
Capillary  Red  Oxide  of  Copper.    Chalkotrichit  Qloek  ,  Grundr..  369,  1839.    Plush  Copper  Ore. 

Isometric;  with  trapezohedral  hemihedrism.     Observed  ferras': 


«  (100.  i-i) 
d(110,  0 


o  (111.  1) 
tf  (510,  i-5) 


e  (210.  ^2) 
P  (221.  2) 


9(331.3) 
n  (211,  2-2) 


«  (533.  f -f  )> 
P  (322,  H)' 


B  (321,  34) 


Also  X  (986,  |-î)  developed  as  a  trapezohedral  bemihedral  fonn,  f.  3,  Miers*. 

Commonly  in  octahedrons;  also  in  cubes  and  dodecahedrons,  often  highly 
modified.  Sometimes  cubes  lengthened  into  capillary  forms.  Also  msissive, 
granular;  sometimes  earthy. 

Cleavage:  o  interrupted;  rarely  rt*.  Fracture  conchoidal,  unoven.  Brittle. 
H.  =  3-5-4.  G.  =  5-85-6*15;  5*992,  Haid.  Luster  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various  shades,  particularly  cochineal-red,  sometimes  almost 
black;  occasionally  crimson-red  by  transmitted  light.  Streak  several  shades  of 
brownish  red,  shining.  Subtransparent  to  subtranslucent.  Befractivc  index  high, 
n^  ^  2-849  Fizeau*. 


1. 


2. 


3. 


Arizona. 


Gov't  Perm,  Kk. 


Cornwall,  Miers*. 


Var.— 1.  Ordinary.  (a)  Crystallized;  commonly  in  octahedrons,  dodecahedrons,  cubes, 
and  intermediate  forms;  the  crystals  ofleu  with  a  crust  of  malachite;  {h)  massive. 

2.  Capillary;  Chaleotrichiie.  Plush  copper  Ore.  In  capillary  or  acicular  crystallizations, 
which  are  cubes  elongated  in  the  direction  of  the  octahedral  axis  (Knop.  Jb.  Min.,  521,  1861). 

3.,  Earthy;  Tile  Ore,  Ziegelerz  Oerm.  Brick-red  or  reddish  brown  and  earthy,  often  mixed 
with  red  oxide  of  iron  ;  sometimes  nearly  black.  The  hepatitierz,  or  liver  ore,  of  Breithaupt  has 
a  liver-browu  color.  Von  Bibra  found  (J.  pr.  Ch.,  96,  208,  1865)  the  lile-ore  of  Algodon  bay, 
Bolivia,  to  be  a  mixture  of  atacamite,  cuprite,  hématite,  and  other  earthy  material. 

Comp.— Cuprous  oxide,  Cu,0  =  Oxygen  11-2,  copper  88-8  =  100. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  B.B.  in  the  forceps  fuses  and  colors  the  llame 
emerald-green;  if  previously  moistcned  with  hydrochloric  acid,  the  color  impart ed  to  the  Dame 
is  raomentarily  azure-blue  from  chloride  of  copper.  On  charcoal  first  blackens,  then  fuses,  and 
is  reduced  to  metallic  copper.  With  the  tluxes  gives  réactions  for  copper.  Soluble  in  con- 
centrated  hydrochloric  acid,  and  a  atrong  solution  when  cooled  and  diluted  with  cold  water 
yields  a  heavy,  white  precipitate  of  subchloride  of  copper. 

Obs.— Occurs  at  Kamsdorf  and  Saalfeld  in  Thuringia;  at  Les  Capanne  Vecchie  in  Tuscany; 
on  Elba,  in  cubes;  in  Comwall,  in  fine  tninsluccnt  crystals  with  native  copper  and  quartz,  at 
Wheal  Gorland  and  other  Cornish  mines;  in  Devonshire  near  Tavistock;  in  isolated  crystals, 
sometimes  an  inch  in  diameter.  in  lithomnrge,  nt  Chessy,  near  Lyons,  which  are  generally  coated 
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with,  or  eatirel^  altered  to,  malachite;  at  Ekaterinburg  in  iliu  Unil;  in  South  Australia;  also 
abuDdant  m  Chili,  Peru,  Bolîvia;  very  fine  erystals  from  Andacollo  uear  Coquinibo. 

In  tbe  U.  8.  il  hns  been  observed  at  Schuyler's,  Somerville,  and  Flemingtoucopper  mines, 
N.  J..  crystallized  aud  massive,  associated  with  cbrysocolla  uud  native  copper:  also  near  New 
Brunswick.  N.  J.,  in  red  shale;  2  m.  from  Ladenton,  Rockland  Co..  N.  Y.,  withgreen  malachite 
in  trap;  in  soft  earthy  fonn  in  saudstone  at  Cheshire  near  New  Haven,  Conn.;  at  Cornwall, 
Lebanon  Co.,'Pa.;  in  the  Lake  Superior  région:  at  the  copper  mines  in  St.  Geneviève  Co.,  Mo. 
With  malachite,  limonite,  etc..  at  the  Copper  Quecn  mine,  Bisbee.  Arizona,  sometimes  in  fine 
erystals;  beauiiful  ehcUeotrie/ute  at  Morenci;  at  Cjifton,  Graham  Co..  in  erystals.  aud  massive. 

Named  euprite  by  Haidinger  from  the  Latin  euprunif  copper. 

Artifi — Au  occasional  furnace-product.  Cf.  Arzruni.  Zs.  Kr.,  18,  58.  1890.  Also  a  récent 
formation  on  buried  copper  coins,  bronze  utensils,  etc.,  cf.  Fletcher,  Min.  Mag..  7.  187,  1887. 

AIL — A  deoxidation  of  euprite  sometimes  takes  place,  producing  native  copper  It  also 
becomes  carbbnated  and  green,  by  means  of  carbonated  waters,  changing  to  malachite  or  azurite; 
or  throuçh  a  silicate  in  solution  it  is  changed  to  cbrysocolla;  or  by  takins^  oxygen  it  becomes 
melaconite.     Limonite  occurs  as  a  pseudoroorph  by  substitution  after  euprite. 

ReL—^  Cf.  Mlr..  Min..  223.  1852;  Schrauf.  Atlas,  l.  An  early  paper  illustrated  with  0 
plates  and  108  figures  is  given  by  Phillips  in  Trans.  G.  Soc.  London.  1.  28.  1811.  ^  Schrauf. 
Liskeard,  Cornwall.  Min.  Mitth..  106,  1871.  »  Miers,  Wheal  Phœnix,  Min.  Mag.,  8.  207,  1889. 
^  Phil.  Mag..  18,  127.  1884.    *  Quoted  by  Dx.,  N.  R.,  10,  1867. 

Htdrocupritk  Oenih,  Report  Min.  I*enn.,  46,  1875.  From  Cornwall,  Lebanon  Co..  Penn. 
la  perhaps  a  hydrated  euprite.  Amorphous,  oranee-yellow  to  orange-red;  forma  very  thin  eoai* 
ings,  sometimes  rag-like.  upon  magnetite.  A  simflar  substance  bas  been  noted  with  euprite  at 
Schapbach.  Baden  (Sandb.). 


Periclase  Group.     RO.     Isometric. 

226.  PBRIOLA8E.  Periclasla  /9<M2k»^».  Mem.  Min.,  Kaples.  1841.  Periklas  G^^rm.  Peri- 
claaite. 

Isometric.     In  cubes  or  octahedrons.     Also  in  grains. 

Cleavage:  cubic,  perfect;  octahe^ral  less  distinct.  H.=  nearly  6.  G.=  3 "674, 
Vesuvius;  3*90,  Nordmark.  Colorless  to  grayish,  and  dark  green.  Transparent 
to  translucent. 

Comp. — Magnesia,  MgO  =  Oxygen  40,  magnésium  60  =  100.  Iron  or  manga- 
nèse may  be  also  présent. 

AnaL^l.  2.  Damour.  Ann.  Mines,  3,  881.  1848.  and  Bull.  Soc.  G.  Fr.,  6,  811,  1849;  also 
earlier.  Sec.,  1.  c.  and  5th  Ed..  p.  184.  8,  A.  SjOgren,  G.  FOr.  FOrh..  9,  526,  1887.  4,  G. 
LindstrOm,  ibid. 

MgO      FeO       MnO      ZnO         ign. 

1.  Vesuvius    G.  =  8-674  9386  597  —  —  —  =  99-83 

n          ((  98*88  6*01          =  99*39 

8.  Nordmark  G.  =  890  4  8688  0*46  827  198  145  =  9864 

4.          "  87-88  019  900  2-52*  —  =  9909 

*  Incl.  some  MnO. 

Pyr^  etOi, — B.B.  unaltered  and  in  fusible;  the  manganesian  variety  becomes  dark  colored. 
With  cobalt  solution  after  long  blowing  assumes  a  faint  liesh-red  color.  The  pulverized  minerai 
shows  an  alkaline  réaction  when  moistened,  and  dissolves  in  minerai  acids  without  effervescence. 

Oba.— Occurs  dissemiuated  through  ejected  masses  of  a  white  limestone,  and  in  spots  of 
small  clustered  erystals.  on  Mt.  Somma,  sometimes  with  forsterite  and  earthy  magnesite.  At 
the  Kitteln  manganèse  mine,  Nordmark,  Wermland,  Sweden,  in  small  grams  in  a  dolomitic 
limestone  together  with  hausmannite;  the  grains  are  surrounded  by  a  more  or  less  distinct  zone 
of  brucite  formed  by  altération. 

Pcculiar  pseudomorphs  of  serpentine  (and  in  part  of  dolomite),  showing  a  structure  ap- 
parently  corresponding  to  a  highly  perfect  cubic  cleavage,  bave  been  observed  at  the  Tilly  Foster 
iron  mine  at  Brewster,  N.  Y.  (J.  D.  D.,  Am.  J.  Se.  8,  875,  1874).  The  nature  of  the  original 
minerai  is  in  doubt;  Tschermak  bas  suggested  that  it  may  bave  been  periclase. 

Named  from  nepi^  about,  and  KXa  a tÇ,  fracture,  in  allusion  to  the  cleavage. 

Artil — Formed  in  erystals  of  a  cubo-octahedral  îform  by  making  lime  to  act  at  a  high  tempér- 
ature on  magnésium  borate  (Ëbelmen);  by  the  action  of  hydrochloric  acid  gas  on  magnesia 
(Deville);  by  the  action  of  magnésium  chloride  on  lime  (Daubrée). 

226.  BSAMaANOSITB.    Manganosit  Blomstrand,  G.  FOr.  FOrh.,  2.  179.  1874. 
Isometric.     In  minute  octahedrons,  with  d  and  rarely  a. 
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Cleavage:  cubic.     H.  =  5-6.    6.  =  5*18.    Luster  vitreous.     Color   emerald 
green  when  fresh^  becouiing  black  ou  exposure.     Isotropic. 

Gomp. — Manganèse  protozide^  MnO  =  Oxygen  22*6^  manganèse  77*4  =  100. 
AnaL— Blomstrand,  9  Fôr.  FOhr..  2, 182,  1874. 


I 


MdO 

98  04 


FeO 
0-42 


MgO 
1-71 


CaO 

016    = 


100-88 


L.,  etc. — ^B.B.  blackens.  without  sensibly  fusing.    Dissolves   with   difflculty  in  strong 
nitric  acid,  forming  a  colorless  solution.    Reacts  for  manganèse  with  the  fluxes. 

Obs. — Occurs  with  pyrochroite  and  manganite,  in  a  manganiferous  dolomite  (anal.; 
CaCO.  56-47,  MnCO,  8010,  MgCO.  1856,  FeCO,  018  =  lOOSl.  Blomstrand)  at  Lângban, 
Wermland,  Sweden;  also  in  calcite,  brucite,  or  dolomite,  with  hausmannite,  pyrochroite,  gamet, 
etc.,  at  the  Moss  mine,  Nordmark,  Wermland,  Sweden. 

227.  BUNSBNITZI.  Nickeloxydul  0,  Bergemann,  J.  pr.  Ch.,  76,  248»  1858.  Bunsenite 
Dana,  Min.,  184,  1868. 

Isometric.     In  minute  octahedrons^  sometimes  haying  truncated  edges. 

H.  =  5*5.  G.  =  6'398.  Luster  vitreous.  Color  pistachio-green.  Streak 
brownish  black.  Translucent.  Artificial  crystals  observed  in  slags  bave  a  metidlio 
luster,  and  brownish  black  color. 

Comp.— Nickel  protoxide,  NiO  =  Oxygen  21-5,  nickel  78-5  =  100. 

Obi.— Occurs  in  cavities  with  other  nickel  ores,  and  ores  of  uranium,  at  Jobannffeorgenstadt. 
Kamed  after  Prof.  R.  W.  Bunsen  of  Heidelberg  (b.  1811),  who  observed  long  dnce  artifldiîl 
ciystals  of  this  nickel  oxide. 


1. 


228.  ZINCITB.  Red  Ozide  of  Zinc  A.  Bruce,  Bruce's  Min.  J.,  1.  No.  2,  96. 1810.  Zink- 
oxyd.  Rothzinkerz,  Oerm,  Zinc  oxydé  Fr.  lied  Zink  Ore.  Zinkit  Uaid.,  Handb.,  548,  1845. 
Spartalite  B,  ai  M,,  218,  1852.    Sterliugite  F.  Alger,  Min.,  565,  1844. 

Hexagonal;  hemimorphic.     Axis  è  =  1-6219;  0001  A  lOÎl  =  *61  ''54'  Rinne*. 

Porms*  5  c  (0001,  0).  m  (lOÎO.  /).  p  (lOÎl,  1).  Also  on  artif.  cryst.»:  a  (1120, *.2),  s  (10Î3.  i), 
P  (2025, 1),  n  (10Î2,  i),  ta  (8085,  f),  q  (2028,  f).  $  (80Ô9.  f)»  as  tw.  pi.,  «  (8085,  {),  y  (2021,  2); 
d. 1121.  2-2)»;  // (2188,  l-D*. 

Angles:  pp'  =  52'  21',  cp  =  86'  50'.  cod  =  48*  20'.  c«  =  71'  88',  al  =  72'  52'. 

Natural    crystals    rare,    hemimorphic   (f.  1);     usually 

foliated  massive,  or  in  coarse  particles  and  grains;  also  with 

granular  structure. 

Artif.  crystals  generally  prismatic  (m)  or  quartzoids  (p)  with  e; 
hemimorphic  in  habit  (as  also  shown  b^  etching-tigures,  Rinne,  1.  c.) 
like  wurtzite,  greenockite,  iodyritc.  with  whicn  species  it  is  homoeo 
morphous.  Also  twinned,  with  ^  as  tw.  pi.,  Rath*;  also  with  e  tw. 
pi.  and  comp. -face,  Rinne. 

Cleavage:  c  perfect;  prismatic,  sometimes  distinct. 
Fracture  subconcnoidal.  Brittle.  H.  =  4-4 "ô.  G.  =  5*43 
-5*7;  5-684,  cryst. ,  Blake.  Luster  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  orange-yellow.  Trans- 
lucent to  sub translucent.  Optically  +. 
Comp. — Zinc  oxide,  ZnO  =  Oxygen  19-7,  zinc  80*3  =  100.  Manganèse  protox* 
ide  is  sometimes  présent. 

AnaL— Stone,  Sch.  Mines,  Q.,  8,  149,  1887.    See  also  5th  Ed.,  p.  185. 

ZnO  MnO         Fe^O, 

1.  Sterling  Hill     G.  =  5-531  93'28  650  044  =  10022 

2.  "  "       G.  =  5-507  94-30  554  0-36  =  10020 

Pyr.,  etc.— Heated  in  the  closed  tube  blackens,  but  on  cooling  résumes  the  original  color. 
B.B.  mfusible;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganèse,  and  on 
charcoal  in  R.F.  gives  a  coating  of  zinc  oxide,  yellow  while  bot.  and  white  on  cooling.  The 
coating,  raoisteneâ  with  cobalt  solution  and  treated  in  O.F.,  assumes  a  green  color.  doiuble  in 
acids  without  effervescence.  On  exposure  to  the  air  it  sufTers  a  partial  décomposition  at  the 
Mirf:i('e.  and  becomes  invested  with  a  white  coating  of  zinc  carbonate. 
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Obs. — Occurs  ^iih  franklinlte  and  willemite,  at  Sterling  Hill  near  Ogdensburg,  and  at 
Mine  Hill.  Franklin  Furuace.  Sussex  Co  ,  N.  J.,  sometime^  in  lamellar  masses  in  piuk  caldte. 
It  was  tirst  noticed,  described.  and  analyzed  by  Dr.  Bruce.  Uas  been  reported  as  forming 
pseudomorphs  after  sphalerite  at  Schneeberg. 

Aitil — Mitacherlich  bas  observed  minute  six-sided  prisms  in  tbe  iron-furnaces  of  EOniga 
butte,  in  Sileoia.  Similar  crystaU  bave  been  met  witb  in  tbe  zinc  f  uruaces  near  Siegen  ;  also  in  tbe 
furnaces  and  roast-beaps  at  tbe  New  Jersey  zinc  mines;  surface  drusy,  colur  wbite  to  ambcr- 
yellow  (Am.  J.  Se.,  13.  417. 1852);  in  bexagonal  prisms  in  tbe  zinc  furnaces  Ht  Betlilebera,  Pu., 
and  Newark.  N.  J.:  by  L.  StadtmQller  at  tbe  iron  fumace  of  Van  Deusenville,  Mass.;  also  at 
otber  furnaces  in  Europe  and  America.  Cf.  also  réf.  below  and  Gorgeu,  Bull.  8oc.  Min.,  10. 
86,  1887. 

Réf. — *Arlif.  cr}'^8t.  from  Lerbacb  in  tbe  Harz,  Jb.  Min.,  2,  164.  1884;  Rose  gives i>p'  = 
52"  17'  to  52"  20'.  Kr.-Cbem.  Min.,  64.  1862.  «E.  S.  D.,  Franklin  Fumace,  N.  J.,  Ani.  J  Se, 
32;  389,  1886.  *  Cf.  Hausm.  for  a  reconciliation  of  earlier  observations.  Handb.,  2,  199.  1847. 
[Stud.,  Gôtl.  Ver.  Bernn.  Freunde.  6,  215];  some  of  thèse  planes  are  doubtfui;  also  Greira,  Ber^ 
Oberbess.  Ges..  24.  1»B6.  *  Ratb.  Pogg.,  122,  406,  1864.  ^  Busz,  artif.  cryst.,  Zs.  Kr.,  16,  621,. 
1889.    •  Id.,  Pogg.,  144,  580.  1871;  cf.  Lévy.  Ann.  Mines,  4,  516.  1843.     See  p  1052. 

CAiiCozmcrrE  Shepard,  Contrib.  Min.,  Amberst.  1876.  Am.  J.  Se,  12.  281.  1876.  A  sub- 
stance from  Sterling  Hill,  New  Jereey.  described  as  baviuga  tiuegrauularto  columnar  structure^ 
light  orangeyellovr  color.  It  is  probably  a  mecbanical  mixture  of  zincite  and  calclte,  as  au 
analysis  indicates. 

229.  BCA88IOOT.  Suoi,  Min.,  346. 1841 .  Massicottite  A.  D'Aehiardi  I  Metalll,  1.  221, 1888. 
Lead  ocber.  Plumbîc  ocber,  Lead  oxide.  Bleiffliltte.  Bleioxyd,  Oerm.  Cbrysitin  Weitback, 
Synops.  Min.,  54,  1875.  Plomb  oxidé  jaune  .Fr.  Piombo  ossidato  Jto^.  Litarjirio  udXvroSpan.^ 
Domeyko,  Min.  Cblli,  1879. 

Massive;  structure  scaly  crystalline  or  earthy. 

H.  =2.     G.  =  8-0;  7 -83-7 -98,  Mexico,  Pugh;  9-2-9-36  when  pure.     Luster 

duU.     Color  between  sulphur-  and  orpiment-yeÏÏow,  sometimes  reddish.    Streak 

lighter  than  the  color.    Opaque.    Does  not  soil. 

Artif.  cryst.  early  described  as  isometric.  later  sbown  to  be  orthorbombic;  crystals  tbin 
tabiilar  I  a,  witb  a  (100),  e  (001),  d{hQl),  r(lll),  «(455),  <(288),  and  two  otber  undetermined 
bracbypyramids  o,  v  Nd.^  See  also  Mitscb.'.  wbo  describes  rbombic  pyramids,  a^so  Grail.*, 
Rg.\  and  Lûdecke',  wbo  mention  tetragonal  forms;  also  Micbel^  wbo  finds  tbem  optically 
négative. 

Comp. — Lead  monoxide,  PbO  =  Oxygen  7-2,  lead  92*8  =  100.    The  natural 
minerai  is  more  or  less  impure. 

Analyses,  see  5tb  Ed..  p.  186. 

Pyr.,  etc.— B.B.  fuses  readily  to  a  yellow  glass,  and  on  cbarcoal  is  easily  reduced  to  metallic 
lead. 

Obi. — It  is  said  to  occur  at  Badenweiler  in  Baden.  in  quartz.  Gerolt  states  tbat  it  bas  been 
eiected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall.  in  Mexico.  It  is  found  in  many 
places  in  tbe  provinces  of  Cbibuabua  and  Cobabuila  in  considérable  quantities,  baving  been 
collected  along  tbe  streams  between  Ceralvo  and  Monterey.  being  supposed  to  corne  from  tbe 
range  of  mountains  nmning  nearly  nortb  of  31  onterey.  Tbe  spécimens  (often  2  or  more  cubic 
inches  in  size)  are  between  oi-piment-  and  sulpbur-ycllow  in  color,  and  glisten  like  a  granular 
mica  of  a  nearly  golden  color.  Tbe  natural  surface  is  sligbtly  crystalline  and  sbining.  and  wben 
broken  it  shows  a  scaly  texture. 

Occurs  also  at  Austin's  mines,  Wytbe  Co.,  Va. 

Artif. — Artiâcial  crystals  bave  been  obtained  aroonc;furnace-product8and  by  direct  chcmical 
methods.  as  well  as  from  fusion.  Tbe  yellow  powder  (PbO)  obtained  by  beatinf  lead  in  a  cur- 
rent  of  air  is  called  moMtcot;  if.  bowever,  tbe  beat  is  sufiicient  to  fuse  tbe  oxioe,  tbe  product, 
crj'stAllizing  usually  in  yellowlsb  red  scales.  is  called  litharge. 

Réf.— »  Pogg.,  114,  619,  1861.  ^  Ber.  Ak.  Berlin,  11,  1840.  »  Ber.  Ak.  Wien.  28, 282,  1858. 
*  Kr.  Ch..  1,  181,  1881.    •  Zs.  Kr.,  8,  82,  1883.    •  Bull.  Soc.  Min.,  13,  56,  1890. 

230.  TSNORTTB.  Eupferscbwfirze  Wern.,  Bergm.  J.,  1789.  Melaconite  £riu><,  Mbi.,  826, 
1841.  Tenorite  Bemmola,  Opère  Minori,  45.  Napoli,  1841,  Bull.  G.  Fr.,  13.  206,  1841-42.  Mêla- 
conisa  A.  8cacc?i%,  Distrib.  Sist.  Min..  40,  Napoli,  1842.  Melaconite  Dana,  Min.,  618,  1850. 
Black  copper;  Black  Oxide  of  Copper.  Eupferoxyd  Oerm.  Cuivre  oxydé  noir  Fr.  Keio  rame 
liai.    Cobre  negro  Bpan,  ' 

Monoclinic  for  Triclinic).     Axes:  à:ï\è-  1-4902  : 1 :  1-8604;  /?  =  80^  2S' 
^  001  A  100  Maskelvne*. 

100  A  110  =  55^  46',  001  A  101  =  38°  IÇ',  001  A  011  =  63°  18'. 
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Format  a  (100,  t-î),  c  (001,  0);  x  (601,  -  6-î),  q  (011,  14),  u  (111,  -  1),  o  (îll.  U 
ff  (611,  -  66). 

Angles:  qq'  =  106**  36',  uu'  =  86^  6',  oo'  =  W*  88',  au  =  57°  4'.  o^  =  84°  19'.  a'o  =  ÔS*»  50. 

The  axial  ratio  of  Maskelyne  given  above  (be  gives  no  angles)  was  deduced  by  him  from 
melacouite  crystals  from  Cornwall.  Artif .  crystals  were  described  by  Jenzsch  as  ortliorhombic, 
but  bis  résulta  agrée  better  with  tbose  of  Maskelyne  (Scacchi,  Kalkowsky).  l'eiioiiie  crystals 
from  Vesuvius  bave  been  described  by  Scacchi,  and  later  by  Kalkowsky,  wbo  makes  theui  tri- 
clinic  on  optical  grounds.  Supposed  isometric  crystals  of  melaconite  from  Lake  Superior  were 
perhaps  pseudomorphs. 

TwIds:  tw.  pi.  a.  Often  in  thin  shilling  flexible  scales.  Earthy;  massive; 
pulvérulent. 

Oleavage:  c  easy,  also  u  (111)  Mask.  Fracture conchoidal  to  uneven.  H.  =  3-4. 
G.=  5*825  cryst^Mask.;  6-25,  massive,  Whitney;  5*952,  id.,  Jov.  Luster  metallic, 
and  color  steel-  or  iron-gray  wheu  in  thin  scales;  duU  and  eartny,  with  a  black  or 
grayish  black  color,  and  ordinarily  soiling  the  Angers  when  massive  or  pulvérulent. 

Var.— 1.  Tenoriie,    In  minute  scales  with  metallic  luster,  found  at  Vesuvius. 
2.  Melaconite.    Karthy  black  massive. 

Comp.— Cupric  oxide,  CuO  =  Oxygen  20*2,  copper  79*8  =  lOO. 

Pyr.,  etc.— B.B.  in  O.F.  infusible;  olher  reactions  as  for  cuprite,  p.  206.  Solublein  hydro- 
chloric  and  uitric  acids. 

Obs. — Found  oq  lava  at  Vesuvius  in  scales  from  a  twentieth  to  a  third  of  an  inch  across, 
often  hexagonal  ^nd  sometimes  triangular;  and  also  pulvérulent.  Common  in  the  eiirthy  form 
about  copper  mines,  as  a  resuit  of  the  décomposition  of  chalcopyrite  and  other  copper  ores. 
Abundant  thus  at  the  Ducktown  mines  in  Tennessee,  and  also  formerly  at  Copper  Harbor, 
Keweennw  Point,  L.  Superior.    Named  after  Sr.  Tenore,  Président  of  the  Naples  Academy. 

Réf.— »Brit.  Assoc,  33,  1865.  Jenzsch,  Pogg.,  107,  647,  1859.  Kalkowsky,  Zs.  Kr..  3, 
279,  1879.    On  paramelaconite,  see  p.  1048. 

Marctlite  ahepard,  Marc^'s  £xpl.  Red  River,  185, 1854,  Shep.  Min.,  405,  1857.    An  un- 
certain  mixture  from  the  Red  River,  near  the  Wachita  Mts.,  Arkansas.     Supposed  to  oonsist  of 
oxide  of  copper,  sulpbide  of  copper,  with.water.     It  is  evîdently  a  resuit  of  the  altération  of  a 
copper  sulphide.    See  5th  Ed.,  p.  187. 
A  similar  mixture  from  Peru  is  mentioned  by  Raimondi,  Min.  Pérou,  187,  1878. 

Lime.    Calcium  oxide.    Calce  Seaeehi. 

Found  at  Vesuvius  enveloped  in  the  lava  of  1681,  as  a  resuit  of  the  altération  of  calcium 
•carbonate. 

PALLADorriB  Adam,  Tabl.  Min.,  82, 1869.    Palladium  oxide,  PdO;  credited  to  Lampadiua. 


11.  Sesquioxides,  B,0,. 
Hématite  Group.*    Rhombohedral. 


rr' 

6 

231. 

Comndnm 

A1,0. 

93°  56' 

1-3630 

232. 

Hématite 

Fe^O. 

94°    0' 

1-3656 

233. 

nmeuite 

(Fe,Ti)A 

Tetartohedral    . 

94°  29' 

1-3846 

231.  CORUNDTTM.    Corindon  (=  Sapphire,  Corundum,  and  Emery  united)  ff. ,  Gilb.  Ann. , 
20,  187.  1805,  Lucas  Tabl  ,  1,  257,  1806. 

1.  Sapphtrk.— TaicivQoÇ  Or.;  Hyacinthos  Plin.,  37,  44;  Asteria.  ibid.,  49.    Jacut  ^fYi6. 
'"ArSpa^  pt.,   Theophr.    Carbunculus,    Lychnis,    pt.,  Plin.,  37,   25.   29.     Saphir.   Sapphirua, 

WalL,  Min.,  116;  Ôrientalisk  Rubin,  id.,  117,  1747.    Télésie  JT.,  Tr.,  1801.     Corindon  hyalin 
ff.,  1805. 

2.  Corundum.— AdamasSiderites  Km.,  37,15.  Karund  ^itmI.  Corivindum,  Corivenduih. 
Woodw.,  Cat.  Foss.,  1714.  1725.  Adamantine  Spar  Black,  1780,  according  to  Greville  and 
Klnproth  (v.  seq.).  Demantspath  Klapr.,  Mera.  Acad.,  Berlin,  1786-87,  Berlin,  1792;  Beitr.,  I, 
17.  1796;  Wern.,  Bergm.  J.,  1,  875.  890,  1789.  Spath  adamantin  Delameth.,  J.  de  Phys.,  30,  12, 
1787;  Haùy,  ib..  198.  Corundum  arevUle,  Phll.  Trans.,  1798.  Corindon//.,  Tr.,  1801.  Corindon 
hannophane  ff.     Corindon  adamantin  Brongn.,  Min.,  1,  429,  1807.     Eorund  Oerm. 

*  Includc's  also  pyropliaiiiie,  MnTiO»,  p.  1(»45,  and  perhaps  làngbanite.  pp.  548,  1089. 
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8.  'EMKRY.—  AKovff  ê^  *ApMerias  {=  Armenlan  Whetstone],  Thêophr,  SuvpiÇ  Dioêcar,, 
6, 165.  Naxium,  Naxium  ex  Armenia,  iHin.,  36,  10.  Pyrites  yivu8(?)  Flin.,  36,  80.  Smyris, 
Smiris,  Agrie. ,  Foss.,  1546.  Smergel.  Idmirîs  ferrea,  Wall.,  Min.,  207, 1747.  Smirgel.  Schmirgel» 
Oerm,    Emeril  H.,  Tr.,  1801;  Corindon  granuleux  H.,  1805. 

Rhombohedral.    Axis  6=  1-3630;    0001  A  lOÎl  =  57°  34'  8"  Miller*. 


Forma*: 

c  (0001.  0) 
m  (lOÎO,  /) 
a  (1120,  t^) 
f  (7180.  H) 

r  (1015. 4) 
1. 


à  (10Î8,  J) 
d  (10Î2,  i) 
r  (lOÎl,  1) 
b  (7072,  })» 
y  (709l,  7)» 

tf  (Olîl.-l) 


3. 


ê   (0221,-2) 
p  (0772,  -  î)« 

o  (2246.  |-2)« 
»'(2248.  J-2) 
5  (7-7Î4-9,  V-2) 
10  (1121,  2-2) 

4. 


k  (7-7Î4-6,  î-2) 

i;  (4488,  f  2) 

t*  (1111  22-6,  V-2)» 

e  (2241.  4-2) 

A  (7-7-Î4-8.  V  2)' 

B  (8-8Î6  8,  V-2) 

6. 


r  (4481,  8-2) 

£0  (1414-28-8,  V-2)»»* 

i  (4265,  f  ») 
(?  (8264.  i*) 

p  (2-810-9,  -  f*) 
6. 


1.  Ceylon.    2,  Burma,  Mallet.    8.  Zânsk&r.  Id.    4,  5.  Oeylon,  Haid.    6,  Ilmen  Mts.,  Ek. 


eô 
ed 
Cê 
eb 

en 
ei 

eiD 
ek 


28' 
6" 


25' 
86' 


17'  28' 
27°  41' 


38'' 
72' 
79' 

61' 
64* 
69' 


12' 

22i' 

48' 

ir 

45' 
51' 


=  72*  88' 


€9 
Cê 
ûX 

d^ 
ev 
eoo 

• 

rr'  = 


74 
79 
81 
82 
84 
85 

59* 
59" 

58** 

80" 

=  47" 


'  87' 
86' 


4' 
10' 
45i' 
80' 

1' 
45' 

2' 

8i' 

27' 


rr' 

M' 


64"  46' 
*98''  56' 


iir 

116' 


15' 
58' 


VTf    -    49"  56' 


nn 

55' 

kk' 

w' 


51" 
58" 
55" 
56" 
57" 
58" 


58' 
46' 
59i' 

58i' 
884' 
55' 


yy' 
ooto' 

tt 

ffi/' 

ar 

Oê 


59"  12* 
59"  28' 
59"  484' 

59"  48' 


68" 
46* 
61" 
40' 
79° 
18' 
43*^ 
84' 


17' 
46' 
59* 

9' 
47' 
27 

2' 
22^' 


7. 


Twins:  tw.  pi.  r;  sometimes  penetration-twins;  often  polysynthetic,  and  thuB 
prodnciDK  a  lammated  structure.  Crystals  often  rougli  and  rounded,  especially  if 
iar^e.  Planes  in  zone  ca  deeply  striated  horizontally;  c 
Btriated  |  edge  c/r,  or  divided  mto  sectors  by  Unes  radiat- 
iug  from  center  normal  to  edges  c/a.  Also  massive,  with 
nearly  rectangular  parting  or  pseudo-oleavage;  granular^ 
ooarse  or  fine. 

Parting:  c,  sometimes  perfect,  but  interrupted;  also  r 
due  to  twinning,  often  prominent.  Fracture  uneven  to 
oonchoidal.  Brittle,  when  compact  very  tough.  H.  =  9. 
G.  =  3'95-4*10.  Luster  adamantine  to  vitreous;  on  c 
sometimes  pearly.  Occasionally  sbowing  asterism.  Col  or 
blue,  red,  yellow,  brown,  gray,  and  nearly  white;  streak 
unoolored.  Pleochroic  in  deeply  colored  varieties.  Trans- 
parent to  translucent. 

Normally  uniaxial,  négative;  sapphire  a\  =  l  -7676  to  1-7682  and  e,  =  1*7594 


Ilmen  Mts.,  Kk. 


i 
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to  1-7598;  ruby  tci  =  1-7675,  e  =  1-7592,  Dx/  Often  abnormally  biaxialV  Phos^ 
phorescent  witn  a  rich  red  color,  and  yielding  a  double  crimson  lîue  (at  A  =  6937, 
6942)  in  the  spectroscope  (Crookes). 

Var. — ^There  are  three  subdivisions  of  the  species  promiuently  recognized  in  the  arts,  and 
Tintil  early  in  this  century  regarded  as  distinct  species;  but  which  actually  differ  only  in  purity 
and  State  of  crystallization  or  structure.  Haûy  first  (in  1805)  formaliy  united  them  uuder  the 
name  hère  accepted  for  the  species,  though  the  facttbat  adamantine  spar  and  sapphirewerealike 
in  crystallization  did  not  escape  the  early  crystallograpber  Home  de  Lisle,  andled  him  tosuggest 
their  identity. 

Var.  1.  SAPPHmB,  Ruby. — Includesthe  purer  kinds  of  fine  colors,  transparent  to  trauslu- 
€ent,  useful  as  gems.  Stones  are  named  according  to  their  colors:  Sapphire  bine;  true  Ruby,  or 
Oriental  Ruby,  red;  0.  Topas,  yellow;  0.  Emerald,  çreen;  0.  Amethytt,  purple.  A  varietv 
having  a  stellate  opalescence  when  viewed  in  the  direction  of  the  vertical  axis  of  the  crystal,  is 
the  Asteriated  Sapphire  or  Star  Sapphire  (Aèteria  of  Pliny).  The  ruby  supphire  was  probably 
included  under  the  âvBfta^  of  Theophrastus,  and  the  Carbuneulus  aud  Lyehnis  of  Pliny.  The 
blue  sapphire  (Ceylon)  was  called  Salamstein  by  Werner. 

Barklyite  is  a  more  or  less  opaque  magenta-colored  ruby  from  Victoria,  cf.  Liversidge.  Min. 
N.  8.  W.,  198,  1888.     Ghlorsapphir  isa  deep  green  variet^  occurring  in  bombs  of  a  **8anidine- 

gneiss"  enclosed  in  an  ancieut  trachytic  lufa  at  Kôuigswmter  on  the  Rhine,  cf.  Polig,  Bcr.  nied. 
fes. ,  May  7.  1888. 

2.  CoRUNDUif.— Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  colors  light 
blue  to  gray,  brown,  and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayish 
smoky-brown  tint,  but  greenish  or  bluish  by  transmitted  light.  when  translucent,  and  either  in 
distinct  crystals,  often  lar^e,  or  cleavable-massive.  It  is  ^round  aud  used  as  a  polishing  material, 
and  being  purer,  is  supenor  in  this  respect  to  emery.  ft  was  thus  employed  ih  ancient  times, 
both  in  India  and  Europe,  l'he  '*  Armenian  stone  ''  is  supposed  by  Kiug  to  hâve  been  corundum 
rather  than  emery. 

3.  Emery.  Schmirgel  Oerm.— Includes  granular  corundum,  of  black  or  grayish  black  color, 
and  contains  maguetite  or  hématite  intimatelv  mixed.  Sometimes  associated  with  iron  spinel  or 
iiercynite.  Feels  and  looks  much  Hke  a  black  fi ne-grained  iron  ore.  which  it  was  long  considered 
to  be.  There  are  gradations  from  the  evenly  fine  grained  emery  to  kinds  in  which  the  corundum 
Is  in  distinct  crystals.  This  last  is  the  case  with  part  of  that  at  Chester,  Massachusetts.  The 
spécifie  gTavity  varies  rather  widely,  G.  =  3'75-4-81  Smith. 

Comp.— Alumina,  Al.O,  =  Oxygen  47*1,  aluminium  52*9  =  100.  The  crystal- 
lizedvarieties  are  essentially  pure;  analyses  of  emery  show  more  or  less  impurity, 
chiefly  magnetite. 

For  analyses,  etc.,  see  J.  L.  Smith,  Am.  J.  Se,  10,  354, 1850,  11,  53, 1851,  42,  83.  1866,  and 
5th£d.,  p.  139. 

Pyr.,  etc.— B.B.  unaltered;  slowly  dîssolved  in  borax  and  saltof  phosphocus  to  a  clear  glass, 
which  is  colorless  when  free  from  iron;  not  acted  upon  by  soda.  The  finely  pulverized  minerai, 
after  long  heating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids! 
but  converted  into  a  soluble  compound  by  fusion  with  potassium  bisulphate. 

Obs.— Usually  occurs  in  crystallinc  rocks,  as  granular  limestone  or  dolomite,  gneiss,  granité, 
mica  slate,  chlorite  slate.  The  associated  minerais  often  include  some  species  of  the  chlorite 
group,  as  prochlorite,  corundophilite,  margarite,  also  tourmaline,  spinel,  cyanite.  diaspore, 
and  a  séries  of  alumiuous  minerais,  in  part  produced  from  its  altération.  Occasionally  found  in 
ejected  masses  enclosed  in  younger  volcanic  rocks,  as  at  KOnigswinter.  Niedermeudig,  etc. 
Rnrely  observed  as  a  contact-minerai.  The  fine  sapphires  are  usually  obtained  from  the  beds 
•of  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of 
mftgnetite,  and  several  kinds  of  gems.  as  spinel,  etc.  The  emery  of  Asia  Minor,  Dr.  Smith 
jstates.  occurs  in  granular  limestone. 

The  best  rubies  come  from  the  mines  in  Upper  Burma,  north  of  Mandalay,  in  an  area  cover- 
îng  25  to  30  sciuare  miles,  of  which  Mogok  is  the  center.  Also  found  in  the  marblebills  of  Sagyin, 
16  miles  north  of  Mandalay.     The  rubies  occur  in  situ  in  crvstalline  limestone,  also  in  the  soil 


les  are  common  especialljr  in  the  crystalline  rocks  of  southem  India.    Ruby  mines 
worked  at  Jas^dalak.  32  miles  east  of  Kâbul,  Afghanistan.    Some  fine  sapphires  were 


massive  vaneties 
bave  also  beeu 

obtained  in  1882  from  the  Zânskâr  range  of  the  Kashmir  Hiimalayas  near  the  vUlaçe 'Machél  in 
Padar,  andsince  then  mining  lias  been  carried  on  there  with  some  success  (Mallet,  Min  India;  La 
Touche,  Rec.  G.  Surv.  India,  23,  59,  1890)  Blue  sapphires  are  brought  from  Ceylon,  often  as 
Tolled  pebbles,  but  also  as  well-preserved  crystals.  Corundum  occurs  in  the  Carnatic  on  the 
Malabar  coast,  on  the  Ghantibiin  hills  in  Siam,  and  elsewhere  in  the  East  Indies;  also  near 
Canton.  China.  At  St.  Gothard.  it  occurs  of  a  red  or  blue  tinge  in  dolomite  and  near  Mozzo  in 
T*iedmont,  in  white  compact  feldspar.  Adamantine  spar  is  met  with  in  large  coarae,  hexagonal 
nvi-rr»ids  in  Gellivnra,  Sweden. 

iiiuery  is  found  in  large  boulders  at  Naxos,  Nicaria.  and  Samos  of  the  Grecian  islands;  also 


HEMATITE  OBOUP—HEMATITE.  213 

In  Asia  Minor,  12  m.  E.  of  Epbesus.  near  Gumuch-dagh,  where  it  Aivas  discovered  in  ritu  by  Dr. 
J.  Lawrence  Smith,  associated  with  margarite,  cbloritoid, pyrite,  caldte,  etc.;  andalso  at  Kulah, 
Adula,  and  Manser,  the  last  24  m.  N.  of  Smyrua;  also  with  the  nacrite  (?)  of  Cumberland,  Enfi^< 
land.  Otber  localities  are  in  Bobemia,  near  Petschau;  in  the  Ural.  near  Ekaterinburg;  and  in 
tbe  Ilmen  mountains,  not  far  from  Miask;  in  the  gold-washings  northeast  of  Zlatoust  as  small 
crystals  (called  èoimonUe  after  Senator  Soimonov)  in  barsovite  (Kk.  Min.  Kussl.,  1,  80.  2,  80). 
Corundam,  sapphires,  and  lessoften  rubies  occur  in  roUed  pebbles  in  tbe  diamond  gravels  on  tbe 
Oudgegong  river,  at  Mudgee  and  otber  points  in  New  South  Wales. 

In  N.  America,  in  Maine,  at  Qreenwood,  in  cryst.  in  micaschist,  with  béryl,  zircon.lepidolite, 
rare.  In  Mftmaehu^etU,  at  Chester,  corundum  and  emery  in  a  large  vein,  consisting  mainly  of 
emery  and  magnetite,  associated  with  diaspore.  ripidolite,  margarite,  etc.;  tbe  corundum  occa- 
sionally  in  blue  pyramidal  crvstals.  In  Oonneeticuiy  at  W.  Farms,  near  Litchlield,  in  pale  blue 
crvstals;  at  Norwich,  with  siflimanite,  rare.  In  New  York,  at  Warwick,  bluisb  and  pink,  with 
spinel,  and  often  in  its  cavities;  Amity.  white,  blue.  reddish  crystals;  with  spinel  and  rutile  iu 
£7an.  limestone.  Emery  with  magnetite  and  green  spinel  (hercyuite)  in  Westchester  Co.  iu 
Cortlandt  township.  near  Cruger's  Station,  and  elsewbere  (Am.  J.  Se,  33,  194.  1887).  lu  New 
Jeney,  at  Newton,  blue  crystals  in  ^ran.  limestone,  with  grass-green  hornblende,  mica,  tour- 
maline, rare;  at  Vernou,  near  State  line,  red  crystals,  often  several  incbes  long.  In  PennêyU 
vanta,  in  Delaware  Co.,  iu  Aston,  near  Village  Green,  in  large  crystals:  at  Minerai  Hill,  in  loose 
cryst.;  in  Chester  Co.,  at  Union  ville,  abundant  in  crystals,  some  mnsses  weighing  4,000  Ibs.,  and 
crystals  occasionally  4  in.  loug,  with  tourmaline,  margarite,  and  albite;  in  larçe  crystals  loose  in 
the  soil  at  Sbimersville,  Lebigh  Co.     In  Virginia,  in  tbe  mica  scbists  of  Bull  Mt.,  Patrick  Co. 

Common  at  many  points  along  a  belt  extending  from  Virginia  across  western  North  and 
South  CarOlina  and  Georgia  to  Dudleyville,  Alabuma;  especially  in  Madison,  Buncombe,  Hay- 
wood,  Jackson,  Maçon.  Clay,  and  Gaston  counties  in  North  Carolina.  The  localities  at  which 
most  work  bas  been  done  are  the  Culsagee  min^  Corundum  bill,  near  Franklin,  Maçon  Co.,  N.C.. 
and  26  miles  S.  E.  of  this,  at  Laurel  Creek,  Ga.  Tbe  corundum  occurs  in  beds  in  chrysolite 
(and  serpentine) and  hornblendic  gneiss,  associated  with  a  species  of  the  chlorite  group.also  spinel, 
etc.,  and  bere  as  elsewbere  with  many  minerais  resulting  from  its  altération.  (Cf.  Sbepard.  Am. 
J.  Se.,  4,  109.  175.  1872;  also  Genth,  I.  c.)  Fine  pink  crystals  of  corundum  occur  at  Hiawassee, 
Towns  Co.,  Georgia. 

In  Colorado,  in  small  blue  crystals  in  mica  schist  near  Salida,  Cbaffee  Co.  Gem  sapphires  are 
found  near  Heleua,  Montana,  in  gold-wasbings  and  in  bars  in  the  Missourî  river,  especially  the 
Eldorado  bar.  In  Cal\fomia,  in  Los  Angeles  Co.,  in  tbe  drift  of  San  Francisqueto  Pass.  In 
Canada,  at  Burgess,  Ontario,  red  and  blue  crystals. 

Alt. — Corundum  undergoes  extensive  altération,  a  séries  of  aluminous  minerais  being  the 
result.  Tbe  commonest  change  is  to  the  potash  mica  damourite,  also  to  spinel,  cyanite,  fibrolite, 
zoisite.  margarite,  and  other  species.  Cf.  Genth,  Am.  Phil.  Soc.,  13,  861,  1878;  ibid.,  20,  881, 
1882:  Am.  J.  Se,  39,  47,  1890. 

Artil — Formed  by  decomposing  potash  alnm  by  charcoal  (Gandin);  in  crystals  by  exposing 
to  a  high  hetft  4  pts.  of  borax  ana  1  of  alumina  (Ebelmen);  by  subjecting  in  a  carbon  vessel 
aluminium  to  tbe  action  of  borîc  acid,  the  process  yielding  large  rhomnobedral  plates  (Devillc  & 
Caron);  by  addition  to  the  last  of  cbromium  fluoride  in  varving^mounts,  affordin^  the  nd 
«apphireor  blue  sapphire,  or  a  fine  green  kind;  by  action  of  aluminium  chlorideon  linie(I>aul)rLe  . 
Again  by  the  fusion  of  alumina  and  minium  in  siliceous  earthen  crucibles.  yielding  a  fusihh* 
lead  aluminate  which  was  subsequently  decomposed  by  tbe  silica,  settinç  free  tbe  nlumina  in 
hexagonal  crystals  of  considérable  size  (Frémy  and  Feil);  under  varyiug  conditions  rul>its. 
^pphires,  etc.,  being  obtained.  Also  by  the  décomposition  of  aluminium  chToride  by  magnésium 
and  water  vapor  at  a  high  température  in  a  sealed  tube  (Meunier).  Cf.  Fouqné-Léw,  ISvntl». 
Min.,  218-224.  1882;  Bourgeois.  Reprod.  Min.,  62,  1884. 

Réf.— iMiu..  p.  242,  1852.  «  Cf.  Mlr.,  1.  c,  and  Svr.,  Att.  Ace.  Torino,  7,  r.7  1871. 
»  Klein,  Ceylon,  Jb.  Min.,  486,  1871.  *  Kk.,  Ceylon,  Min.  Russl..  6,  228,  1874  »  Busz,  Cf-yloii. 
Zs.  Kr.,  16,  622.  1889.  •  Bruhns.  ibid.,  17,  554,  1890.  '  Dx.,  Propr.  Opt.,  2.  18.  185^^.  ^  Cf. 
Mld.,  Ann.  Mines,  10,  150,  1876,  wbo  makes  tbe  species  orthorbombic;  also  Btd.,  Bull.  Soc. 
Min.,  1.  95,  1878;  Tschermak,  Min.  Mitth.,  1,  862,  1878,  wbo  regards  it  as  monoclin ic:  Lsx.,  Zs. 
Kr..  10.  846.  1885. 

232.  HEMATmS.  'AtMarirpi  [=  Blood-stone]  pt.  Theophr.,  825  b.c.;  Diosear.,  5.  143. 
A.D.  40.  Uœmatites  pt.  Plin.,  36,  28,  88,  a.d.  77.  (1)  Galenœ  geuus  terlium  oninis  metalli 
inanisdmum.  Oerm.  Eisenglanz,  (2)  Hœmatites  pt.  =  Oerm.  Blutstem.  Glaskopf,  Agric  ,  Interpr.. 
465,  468.  1546.  (1)  Speglande  Jemmalm,  Minera  ferri  specularis.  (2)  Hœmatites  ruber,  (8)  Ochra 
rubra,  Wall.,  259-266,  1747.  Rotheisenstein.  (1)  JHrnmalm  tritura  rubra.  Speglande  Eisen- 
glimmer,  (2)  Hœmatites  ruber,  (8)  Ochra  pt.,  Cronst. ,  178-185, 1758.  Specular  Iron  ;  Red  Hématite, 
Ked  Ocber.  Spéculante.  Fer  speculaire,  (2)  Hématite  rouge,  Sanguine,  Fr.  (1)  Eisenglanz, 
(2)  Roth  Eiscnstein,  Rother  Glaskopf,  Rotber  Eisenrahm,  Weim.,  Bergm.  J.,  1789.  Iron  G  lance, 
Red  Iron  Ore,  Red  Oxide  of  Iron,  Mioaceous  Iron  Ore.  (1)  Fer  oiigiste,  (2)  Fer  oxydé  rouge, 
ir.,  Tr..  1801.     Hftmatit  jffatwm.,  Haid.  Handb..  552,  1845,  Hausm.  Handb.,  282.  1847.     Jern- 

flans.  RM  Jemmalm,  Blodsten,  Rôdmalm,  &u>ed,    Ematite  rossa,  Oligisto,  Ferro  specolare  lUil 
[ematita  rojo,  Hierro  oligisto  8pan,  . 
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OXLDEa. 


Rhombohedral.    Axis  k  =  1-36557  ;  0001  A  lOÎl  =  57^  37'  4"  Koksharov'. 


Forme-  ; 

c    (OOOl,  0) 
m  (lOÎO.  /) 
a    (1120.  ^2) 
A    (-1150,  *-}) 
à   (2130,  i-î) 

A   (10Î16,  T>^) 
e   (10Ï9.  i) 
u  (10Î4  i) 

r    (30-310,  A)* 
e   (2025,  I) 

d   (10Î2.  i) 

S  (4047.  ♦) 

T  (80â5.  I) 


0  (5058.  f) 
r  (lOÎl,  K) 

1  (ôu5i,  {) 
m  (4041,  4) 


9  (0665.  -  \y 
JV(05S4,  -  î) 
a  (0332.  -  I) 
<  (0221.  -  2) 
p  (0551.  -  5) 

q  (1126.i-2) 


(29-4-88-81.  If")    ^  (3475.  -  J^ 


a  (01 1-28, -A) 

y  (01  ïs.  -i) 

n  (0  2  2I:î,- A)    '(1123.1-2) 
H  (01Î5,  -  i)  r.2245.  J-2) 


0  (0114.  ^  i) 

r  (0227,  -  I) 

e  (01Ï2.  -  i) 

p  (0557,  -  \) 

A  (0445,  -  1) 

7  (Olil,  -  1) 


n  (224:î.  f  2) 

X(4483. 1-2) 

r(3862,  3-2) 

X  (5-5  ÎÔ-3,  V-2)    A;  (2l8l.  1») 

t  (2241.4-2)  g  (8254,  i») 


w(5161.  4*) 
Q  (8-2ÎÔ'9,  f»)» 

8  (72Ô8.  î*) 
€  (81  •4-32.  T«^«) 
/  (6281.  4») 

0(5276.  ^) 

V  (15-7-22-2,  4^) 
t  (2l84.  i«) 
I  (4265,  I») 


/2  (6-8H  18,  -  AT 
Ç    (28S5.  -  I») 
ï^ (4-6ÎÔ-7,  -  î») 
^    (23S2,  -  i») 
Z  (12â8,  -  i«) 
I&  (12â5.  -  i») 
P  (2467,  -  f») 
*  (714-2I-20,  -  A'I 
;r  (1282,  -  « 
/3  (2401,  -  2») 

ûo  (2576,  -  i*) 

-R  (llOÎÏ-3,  -  8^ 


o-  (6  410-5,  I») 

Bucklngadds:  (9  5Ï40,  »-V);  77(5054.}).  0(2021,2);  (0559.  -  J),  (0 SSll,  -  A)^ 
y  (09Ô2,  -  J).  Tf  (0771,  -  7);  K  (M  2-10. 1-2).  Q(8365,  |-2);  r  (721-75-78,  h").  ^  (26*6  82*7,  v')* 
ir(24-6  8Ô-5.  V-*).  JST  (16-8-24-25,  ,V).  7>  (15-8-23-23,  A^»,  /î^(9-5Î4l8,  A*).  i?(ll-7i8  22.  VV*). 
/  (14-8-22-38.   T^j*^);      J  (5-9-H-20.  -  i*),       (7  l[8-l5-2âl9.  -  i^^).      A   (10-20-85-27,  -  i?«), 

-¥  (714-2Î18,  —  î»),  2  (M5Î6-4,  —  }*).     Scacchî   mentions  scveral  doubtful   pyramids  and 
*  scalenohedrons. 
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=  *94'  0' 
=  49*57' 
=  9*^45' 
=  87"  2' 
=  55"  2' 
=  64"  5r 
=  78"  8' 
=  114"  10' 
=  117"  86' 

=  5"  88' 

=  21"  81' 

=  82"  14i' 

=  88"  15' 

=  48"  25' 

=  75"  46' 

=  80"  591' 

=  11"    9^ 


e^ 

eA 

en 

es 

ep 


=  17^30' 

=  51    86 

=  67'    5' 

=  72"  24' 

=  82"  46' 


W  =  19"  17' 
^m'  =  80°  W 
ee'  =  64'^^  51' 
AA'=z  85"  29' 
aa'  =  105^  49' 
ss'  =  lir  17' 
pp'  =  118^  26i' 

cç    =  24"28J' 

CTC   =  42'  19 

eT  =  4r  82' 

en    =  61"  18' 

eX  =  74"  89' 


eV  =  76"  17' 
ex  =  IV  87' 
ez      =    79"87f 

nn  =  51"  59' 
tDw'  =  101"  12' 
tow^  =    17^  47' 


ee  = 

ee'  = 

r  = 

W  = 

tt»  = 

û'  = 

û^  = 

kk'  = 

kk^  = 

91/  = 


14"  29' 
4"  39' 
91*  45' 
27  41' 
56  24' 
27  20' 
68  20' 
82^  37' 
79"  5' 
37"  7' 
62"    1' 


^r 

^  48^  15' 

rc 

=  44"    8' 

ce 

=  60^40' 

ri» 

=  44°  58' 

?r 

=  57   88' 

-?  ^ 

=  54"  r 

=  60^  49' 

zz 

=  17^  25' 

ZZ' 

=  35"  14' 

i^1l> 

=  24    18' 

tt/^" 

=  49   36' 

PP' 

=  29"    3' 

ppr 

=  60^  12 

fift' 

=  37"  56' 

Hfi^ 

=  81"    5' 

MtXi* 

=  27"  24' 

CÛOÛ* 

=  72   87 

Twins:  tw.  pi.  (1)  c,  penetration-twins;  also  comp.  face  often  X  ^  as  in  f*  5^ 
(2)  7-,  less  common,  usually  aa  polysynthetic  twinning  lamellaB*,  producing  a  fine 
striation  on  c,  and  giving  rise  to  a  distinct  parting  or  pseudo-cleavage  ||  r.  Crya- 
tais  often  thick  totnin  tabnlar  ||  c,  and  grouped  in  parallel  position  or  in  rosettes; 

c  faces  striated  |  edge  c/d  and  other  forms  due  to  oscillatory 
combination  ;  also  in  cube-like  rhombohedrons  ;  rhombohe- 
dral faces  u  horizontally  striated  and  often  rounded  over 
in  convex  forms.  Also  columnar  to  granular,  botryoldal, 
and  stalactitic  shapes;  also  lamellar^  lamin»  joined  parallel 
to  c,  and  variously  bent,  thick  or  thin;  also  granular,  friable 
or  compact. 

Parting:  c,  dne  to  lamellar  structnre;  also  r,  caused  by 
twinning.  Fracture  subconchoidal  to  uneven.  Brittle  in 
compact  forms;  elastic  in  thin  lamin»;  soft  and  unctuous  in 
some  loosely  adhèrent  scaly  yarieties.  H.  =  5*5-6*5. 
G.  =  4*9-5 -3;  of  crystals  mostly  5'20-5*25;  of  some  com- 
pact yarieties,  as  low  as  4*2.      Luster  metallio   and  occ»^ 
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monallv  eplendent;  Bometimes  dull.  Color  dark  Bteel-gr&y  or  iron-black;  in 
very  tliiii  particles  blood-red  by  tnuiBmitted  light;  when  eartby,  red.  Streak 
oheiry-red  or  leddish  brown.  Opiqne,  except  when  in  vory  tliin  laitimœ.  Optically 
uegiLtive,  artif.  cryat.,  Micliel.  Sometimes  feebly  mftgnetic,  and  occasionally 
Diagnetipolar.  Ëlectrical  conductivity  ||  c  nearly  double  tlmt  J_  c,  tbe  conductivîty 
for  both  elcctricity  and  beat  conforming  to  tbe  crystalliue  symmetry,  BiiokBtrOm*. 

Var.  I.  Specutar.  LiiBier  meralllc,  and  cryBlale  ofteD  splep  lent,  whence  ihe  oame  rpeaitcw 
in>a  (Glanzelsenerz  Oerm.).  (J)  Wben  Ihe  Blruclure  ia  folialed  or  micaceotis,  tLe  ore  is  called 
mitaeeùn»  bematile  (EiBeDglImmer  Qerm.);  some  ofthe  œicaceouB  varletlea  are  soft  aad  une luoua 
(Eisenrahm  Oerm,). 

2.  Compact  eolumnar;  or  fibroua.  The  massée  oftsD  Iode  radlailog;  luster  subroeiallfc  to 
melallic;  color  brownisli  red  to  iron-black.  Skinietimes  callea  red  hématite.  Ihe  naine  hématite 
anioDg  the  older  miaeraloglstB  iDcladlng  the  flbrous,  stnlactitlc,  and  olber  BOlid  massive  varîetfea 
o(  Ihis  apecles,  also  limonile  and  lurgite.  Often  in  reniform  masses  nilL  tniciolli  fniclore,  called 
ittSiwy  or«  (rother  Qlaakopf .  BIulslt-iQ.  Eisi'iiniere,  Gct-w.)- 

8.  Red  Odurmu.  Beddle  or  SttddU  (ROthul  Oerm.).  Red  and  e«rthy.  Often  spécimens  ot 
tbe  precedlDg  are  red  ocberous  on  some  pans.  Seddl»  and  raj  ehaik  are  red  ocher.  miied  nttb 
more  or  lesB  clay. 


1-4.  Simple  foniw.    B,  Vesuvius,  Sbk.    6,  Bfnoentbal,  Calderon.    T.  8,  Elba.    9.  St.  Gothard. 

4  Clag  Iron-itonê;  ArgiUoMOUt  hématite.  Bard,  brownish  black  to  reddisb  brown,  otteit 
in  part  deep  red;  al  submetallic  to  uDBietallic  lunteri  and  aSordlng,  like  ail  the  preci'diug, 
a  red  streak.  It  consials  of  oilde  of  iroo  with  clay  or  aand.  aud  sometimeB  ollier  inipurilies. 
(6)  Wbeii  reddisb  in  color  , and  jasper-like  in  texture,  oftco  C6X\t:(\  jatpery  c\aj  irou-slone. 
(e)  When  consisliDg  of  miuute  flatteoed  coucretioua,  it  ia  the  Unlieular  iron  ore;  also  callcdy««- 
tU  pn.  Foerste  bf^  sbown  that  this  oOlitlc  ore  in  tbe  Clinton  Kioup  consisis  largely  of  ihc  fmg- 
mental  remaina  of  bryozoan  corale.  IbMryte  isascbist  reaembling  mica-sibisl,  b^l  "outuining 
mucb  specular  ore  ia  grains  or  scales,  or  in  tbe  uiicaceoiie  (orm. 

Comp. — Iron  eesquioxîde,  Fe,0,  =  Oxygen  30,  iron  70  =  100.  Bomet.nies 
contains  titanium  and  mngnesiam,  and  passing  into  ilmenite,  wb.  see. 

Pyr.,  «te. — B.B.  Infusibie;  on  charcoal  in  R.P.  becomes  magnetic;  nitb  Iwrax  gives  tbe 
iron  rwicliong.  Wllh  soda  on  cliarconl  in  R.F,  is  reduced  lo  a  gray  magnetic  nielalllc  powder, 
Boluble  in  concentraled  bydrochloric  acid. 

Oha. — Tbia  ore  occurs  in  rocks  ot  ail  âges.  Tbe  specular  varlety  is  mostly  conflned  to  crys- 
talline  or  metamorphic  rocks,  but  is  also  a  rcsult  of  igneous  artion  aboul  some  volcanoes,  hs  at 
Vesuvius.  Many  of  Ihegeological  tonuatîons  conlain  tlieargillaceousvarlelyorclay  Iron-sione. 
«bich  is  mostlv  a  marsb -formation,  or  a  depo^ii  over  Ibe  bollom  of  shallnw,  stagnant  waier; 
but  this  kind  oïclay  iroD-sloije<tbHtgiving  n  rtd  ])owd(>r)  is  lesscommou  tban  thecorresponding 
Yariety  ol  Hnionite.  The  beda  Ihat  occiir  in  incianiurpbic  rocks  are  sometimea  of  very  greef 
thickness.  and,  like  tboee  of  magnetile  iu  Ibesiimt-  tiiLuiion,  hâve  r  -   '■-"  ' "--     " '  - 
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<of  stratified  beds  of  ore,  orifinally  of  marsh  origin,  which  were  formed  at  the  same  time  with 
the  eoclosing  rocks,  and  iinaerwent  metamorphiam,  or  a  change  to  the  crystalline  condition,  at 
the  saine  time. 

Beautif ul  crystallizations  of  this  specles  are  brou^ht  from  the  island  of  Elba,  which  has 
ailorded  it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalyb- 
dum  generosa  métal  lis."  The  surfaces  of  the  crystals  often  présent  an  irised  tarnish  and  brilliant 
luster.  St.  Qothard  affords  beautiful  spécimens,  composed  of  crystallized  tables  grouped  in  the 
form  of  rosettes  {Eisenrosen^,  and  accompanying  crystals  of  adiilaria.  Near  Limoges,  France,  it 
occurs  in  large  crystals.  Fine  crystals  are  the  resuit  of  volcauic  action  at  Etna  and  Vesuvius, 
and  particularly  iu  Fossa  Cancharone,  on  Monte  Somma,  where  it  incrusts  the  ejected  lavas; 
also  formed  in  most  récent  éruptions  about  the  fumaroles;  in  tbatof  1855,  in  fine  crystallizations 
about  the  fumaroles,  some  so  thin  as  to  be  blood-red  by  transmitted  ligbt  (Scacchi).  Arendal  in 
Norway,  Làngban  and  Nordmark  in  Sweden,  Framont  in  Lorraine,  Dauphiné,  Bînnenthal 
and  Tavetsch,  Switzerland,  also  Cleator  Moor  in  Cumbcrland.  aftord  splendid  spécimens. 
Red  hématite  occurs  in  reuiform  masses  of  a  fibrous  conceutric  structure,  near  Ulver- 
stone  iu  Lancushire,  in  Saxouy,  Bohcmia,  and  the  Uarz.  In  Westphalia  it  occurs  as  pseudo- 
morplis  af  ter  calcite.  In  Brazil  it  is  associated  with  quartz.  lu  Spaiu,  also  Chili,  there  are 
immense  beds. 

In  N.  America,  widely  distributed,  and  somelimes  in  beds  of  vast  thickuess  in  rocks  of  the 
Archœan  âge,  as  in  the  upper  peninsula  of  Michigau,  in  the  Marquette  district,  also  in  Menomince 
<X)unty  and  west  of  Lake  Agogebic  in  Gogebic  county;  further  througb  northern  Wiscousin, 
Florence,  Ashland  and  Dodge  Cos.,  and  in  Minnesota  near  Vermilion  lake,  St.  Louis  Co.;  in 
Missouri,  at  the  Pilot  Knob  and  the  Iron  Mtn.  ;  the  former  650  feet  bigh,  consisting  mainlv  of 
an  Archœan  quartz  rock,  and  having  specular  iron  in  tbe  upper  part,  the  iron  ore  iu  heavy  beds 
interlaminated  with  quartz:  the  latter  200  feet  bigh,  and  consistmg  at  surface  of  massive  héma- 
tite in  loose  blocks.  many  10  to  20  tons  in  weight. 

In  New  York,  in  Oneida,  Herkimer,  Madison,Wayne  Cos.,  a  lenticular  argillaceous  var.  (foê- 
9%l  ore),  constitutiug  one  or  two  beds  in  the  Clinton  group  of  the  Upper  Silurian;  the  same  in 
Pennsylvania,  and  as  far  south  as  Alabama;  and  in  Canada,  and  WiscoDsin  to  tbc  west:  in  Ala- 
bama,  there  are  extensive  beds  aloog  each  border  of  the  anticlinal  valleys.  through  Jackson, 
Marshall,  Blount,  Cberokee,  Etowah,  Jefferson,  Tuscaloosa  counties  (Min.  Res.  U.  S.,  1887); 
prominent  mines  are  near  Birmingham. 

Besides  thèse  régions  of  enormous  beds,  there  are  numerous  others  of  workable  value, 
-either  crystallized  or  argillaceous.  Some  of  thèse  localities,  interesting  for  their  spécimens,  are 
in  northern  New  York,  at  Gouverneur,  Antwerp.  Hermon,  Edwards,  Fowler,  Canton,  etc.; 
Woodstock and  Aroostook,  Me.;  at  Hawley,  Mass.,  a  micaceous  variety;  at  Piermont,  N.  U.,  id.; 
in  North  and  South  Carolina  a  micaceous  variety  in  schistose  rocks,  constituting  the  so-called 
specular  sehist,  or  itabiryU, 

Named  hématite  from  aifia^  blood,  it  seeming,  savs  Theophrastus,  as  if  formed  of  concreted 
blood.  ThisoldGreek  author  speaks  afterwards  oia  second  kind  of  hématites  ("/^f/i a ri'rj/S 
-^avÙTf),  which  was  of  a  yellowish  white  color,  probably  a  yellow  ocher,  an  impure  form  of 
limonite,  the  species  long  called  braum  hématite. 

AIL— By  deoxidatiou  through  organic  matter  forms  magneiite  or  protoxides;  and  from  the 
latter  comes  siderile  by  combination  with  carbonic  acid;  or  by  further  deoxidation  through 
sulphureted  hydroçen  forms  pyrite.  By  combination  with  water  forms  limonite.  Limonite, 
magnetite.  and  pyrite  constitute  occurrinç  pseudomorphs  after  hématite. 

Artit— Formed  in  crystals  bjr  the  action  of  steam  on  ferrie  chloride,  regarded  as  the  probable 
method  of  origin  of  the  hématite  of  lavas;  also  by  the  action  of  ferrie  chloride  on  lime 
(Daubrée);  by  the  action  of  a  stream  of  hydrochlorlc  acid  gas  on  Fe,Oi,  the  application  behig 
made  very  slowly,  lest  it  be  ail  converted  to  chloride.  etc. 

On  the  formation  of  hématite  by  sublimation,  see  Arzruni,  Zs.  Kr.,  18.  44,  1890,  who  also 
givcs  literature. 

Réf.—'  Vesuvius,  Min.  RussL,  1,  8, 1858;  Mohs  gives  94'  2':  Lévy,  Mlr.,  93^  50'.  »  Cf.  Mlr., 
Min  ,  -236,  1852;  also  earlier,  Hbg.,  Min.  Not.,  5,  48,  1868,  6,  et  seq.,  1864  (list  of  planes  on  p.  8). 
8.33,41,  9,  52,  1870;  Rath.  Poge.,  128,  420,  1866;  Svr..  Att.  Arr  Torino,  7,  377,  1872; 
Sec.  Contr.  Min.,  ii,  1  (Att.  Ace.  Napoli.  6,  1873).  Also  Bkg.,  Zs.  Kr..  1.  .562.  1877.  2,  416. 
lo7o. 

^  Flink,  Pajsberg,  also  the  followiug  rhombohedrons  not  ail  above  doubt:  lOllO,  2"0-â-l(5, 

10Î7,  10Î6,  10Î5,  OliU,  01Î7,  01Î6,  Ak.  H.  Stockh.,  Bihang.  13  (2),  7,  25,  1888.  *  Id.,  Nord- 
mark,  ibid.,  p.  32. 

*  Bauer.  Zs.  G.  Ges.,  26.  186,  1874;  Mgg.,  Jb.  Min.,  1,  216.  1884,  2,  3*1  1,^80  This  seems 
to  hâve  been  observed  by  Mohs  as  noted  by  Strûver,  Rend.  Accad.  Linc.  4.  347.  1888.  •  Back- 
strOm,  Ofv.  Ak.  Stockh..  45.  533,  1888:  also  thermo-electric  behavior.  ibid  .'p.  553. 

Martitb.  Martit  Breith.,  Char.,  233.  1832.  Martite  is  iron  scsquioxide  under  an  isometric 
form,  occurring  in  octahedrons  or  dodecahedrons  like  magnetite,  and  believed  to  l>e  pseudomor- 
phous  after  magnetite;  perhaps  in  part  also  after  pyrite.  Parting  octahedral  like  magnetite. 
Fracture  conchoidal.  H.  =  6-7.  G.  =  4-809-4-832,  Brazil,  Breith.;  4-65,  Piiy-de  Dôme:  4-35, 
Frassem,  Dewalque;  515,  Brazil,  Rg.:  5194-5-205.  Brazil,  Lcx.;  5-83.  Monroe.  N.  Y  ,  Hunt. 
Luster  submetallic.  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  reddish  brown 
or  purplish  brown.     Not  magnetic,  or  only  feebly  so.     The  crystals  are  sometimes  embedded  in 
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the  masBive  seaquioxide.  They  are  distinguished  from  magnetite  by  the  red  streak,  and  Tery 
feeble.  if  aoy,  action  ou  the  magnetic  needle. 

FouDd  at  the  localities  metitioned;  also  in  Vermont  at  Chittenden;  in  the  Marquette  iron 
région  south  of  Lake  Superior,  where  crystals  are  common  in  the  ore,  as  if  ail  of  it,  or  the  greater 
pi^,  were  martite;  Basa  lake.  Ontario;  at  Monroe,  N.  Y.;  in  a  rock  containine  quartz,  feldspar. 
and  hornblende,  and  embedded  in  each  of  thèse  minerais  in  Di^by  county.  Nova  Scotia;  at  the 
Cerro  de  Mercado,  Durango,  Mexico,  in  large  octahedrons  (SilUman,  Am.  J.  8c. .  24,  876, 1882); 
in  the  schists  of  Minas  Geraes,  Brazil;  at  the  Rother  Adler  mine  near  Rittersgrûn,  Saxony; 
in  Moravia,  near  SchOnberg,  in  granité. 

The  martite  of  Monroe  containssome  FeO,  Brush.  The  octahedral  crystals  from  Chittenden, 
Vt.,  according  to  D.  Olmstead,  are  part  true  magnetite,  withablackpowder;  part  give  a  slightly 
reddish  streak,  with  little  FeO;  and  part  çive  a  red  powder  and  contain  no  FeO. 

Whether  the  crystals  of  martite  are  original  crystals  or  pseudomorphs  after  either  magnetite 
or  pyrite,  or  both,  is  still  questioncd  (cf.  Lcx.,  Bull.  Soc.  Min.,  12,  49, 1889);  but  the  latterseems 
to  be  much  the  most  probable  view.  Rammelsberg  found  l'8&-2'80  p.  c.  FeO  in  the  Brazil  crys- 
tals. The  octahedrons  from  the  fumaroles  of  Vesuvius  nffordcd  him  (Min.  Ch.,  159.  1860) 
FetO,  92-91.  FeO  617,  MgO  082  =  9990;  G.  =  5*285.  The  crystals  from  Frassem,  France, 
contain  0*2  p.  c.  of  sulphur,  which  suggests  that  thèse  may  be  pseudomorphs  after  pyrite.  The 
Brazilian  crystals  are  pure  FeaOt,  as  found  by  Lacroix. 

Raphisidbritb.  Rafisiderite  A.  ScaecM.  Att.  Accad.  Napoli,  Mem.,  3,  read  Dec.  1, 
1888.  A  form  of  iron  seaquioxide  occurring  in  the  tufa  of  Piauura  and  Fiano  in  the  Campania; 
it  appears  in  minute  acicular  crystals  for  which  an  orthorhombic  form  is  suggested. 

233.  ILBffZSNITB  or  Memaccanitb.  Specular  Iron  pt.,  Ëisensand  pt.,  of  last  cent. 
Menachanite  (fr.  Comwall)  Wm.  McOregor,  J.  de  Phys..  72,  152,  1791,  Crell's  Ann.,  1791.  and 
Eirwan's  Min..  1796  (making  it  to  consist  of  iron  and  an  oxide  of  a  probably  new  métal). 
Eisenhalti^e  Titanerz,  Menakanit  (from  Cornwall)  Klapr.,  Beitr.,  2,  226;  (fr.  Aschaffenberg) 
ib..  232,  2Ô5,  1797.  Titane  oxydé  ferrifèrc  K,  Tr.,  1801.  Mftnaken  KarnL,  Tab.,  74,  180«. 
Titaneisenstein.  Tltaneisen,  Oerm,  Titanic  or  Titaniferous  Iron.  Crichionite  (spelled  Craitonite) 
JSlwr»..  Cat..  480,  1813.  Axotomes  Eisenerz  (fr.  Gastein)  Mohs.  Grundr.,  2,  462,  1824,  =  Kib- 
delophim  Kbl ,  Schweie.  J..  64,  1832.  Ilmenit  (fr.  L.  Ilmen)  A.  T.  Kupffer,  Kastn.  Arch.,  10, 
1,  1827.  Mohsite  (fr.  Dauphiné)  Lévy,  Phil.  Mag.,  1,  221,  1827.  Hystatisches  Eisenerz,  Hvs- 
tatite  (fr.  Arendal),  Breith.,  Uib.,  64,  1830.  Char..  286, 1832.  Haplotypite  BreUh,  Basanomelan 
(fr.  St.  Gothard,  =  Eisenrosc)  Khi.,  Grundr.,  318.  1838.  Washinglonite  (fr.  Conn.)  Sliep.,  Am. 
J.  Se..  43.  364,  1842.  Titanioferrite  Cha/pm.,  Min.,  1843.  Paracolumbite  (fr.  Taunton)  8hep., 
ib.,  12,  209, 1851.    Parallmenite,  ib. ,  20,  56. 1880.    Titanjem,  Titanjernmalm  8v>ed. 

Rhombohedral;  tetartohedral.  Axis  è  =  1-38458;  0001  A  lOÏl  =  *57°  58'  30" 
Koksharov'. 

Forma»  :  u  (10Ï4.  \)  l  (5052.  f)  p  (0651,  -  6)  n,  (2428,  }.2  1) 

^  (0001,  0)  Ç  (2026,  t)  «(01Ï2,  -  \)  ^(Î2Î3,  \-2X)  €  (5-510-3.  J^2) 

mdOÎO,  7)  r  (lOll,  R)  ê  (0221.  -  2)  n  (22Î3.  f  2  r)  x  (6-410-5,  f»  1) 

a  (1120,  t.2) 

eu  =  2r  47'  cp  =    82°  52'  «»'   =    65'  28'  e^     =  ':r  m' 

cÇ  =  82-  86'  uu'  =    87°  80'  sê'   =  lir  29i'  tctc,  =  MU*  :t9' 

cl  =  75'  57'  ÇC  =    55^  874'  pp'  =  118°  29'  nn,  =  5i    10 

a  =  38°  88'  rr'  =    94"  29^  cit  =    42°  42^' 

c»  =  72°  88'  U  =  114°  38'  en  =    61°  88' 

Twins:  (1)  tw.  pi.  c;  (2)  r,  as  tw.  lamellas,  less  common  tban  witli  hématite. 
Crystals  usually  thicK  tabular;  also  acute  rhombohedral.  Often  in  tliîii  plates  or 
laminœ.     Massive,  compact;  in  embedded  grains,  also  loose  as  sand. 

Fracture  conchoidal.  H.  =  5-6.  G.  =  4*5-5.  Luster  subiiu  tiillic.  Color 
iron-black.  Streak  submetallic,  powder  black  to  brownish  red.  Opaque.  Influ- 
ences sliffhtlv  the  magnetic  needle. 

Comp.,  tar.— If  normal,  FeTiO,  =  Oxygen  31-6,  titanium  31-6,  iron  3()-8  =  100, 
or  Titanium  dioxide  53-7,  iron  protoxide  47-3  =  100;  or  (Fo,Ti),0,  since  Yofi,  and 
Ti,0  are  isomorphous.  The  ratio  of  titanium  to  iron  varies  widely,  usually  corre- 
sponding  (Rg.^  to  wFeTiO,.nFe,0,.  Sometimes  also  con tains  magnésium,  replacing 
tne  ferrons  iron. 

The  varieties  recognized  arîse  malnly  from  the  proportions  of  iron  to  titanium.    Thev  hâve 

been  named  as  follows,  commencing  with  that  containing  the  most  titanium.    No  satiafactory 

extemal  distinctions  hâve  yet  been  made  out,  and  thelr  true  relations  are  in  many  cases  in  doubt. 

1    Ktbdkaphané,    About  80  p.  c.  titanium.    In  crystals,  but  usually  massive,  or  In  thin 

plates;  rr'  =  94°  V;  G.  =  4661,  Gastein,  Mohs;  4-728-4-786,  ib.,  Breith. 
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2.  CriehUnUte.  Composition  essentially  like  that  of  the  precedlng.  In  acate  Thombohedronfl, 
with  basai  cleavage;  G.  =  4*79,  from  St.  Cristophe  (original);  4*689,  same  compound  froiD 
Ingelsberg,  Kg.  ;  luster  bright. 

8.  Hmenite.  Con tains  26-80  p.  c.  titanium,  and  near  the  preceding  in  composition,  but 
with  more  sesquioxide  of  iron  (anal.  9).  Czystallized  and  massive;  G.  =  4*895,  fiom  Ilmen 
Mts.  (original),  Breilli.;  4*81-4  878,  ib.,  Rg.  For  same  compound  fr.  Egersund,  4*744-4  791. 
Rg,;  fr.  Kragerft  4-701. 

4.  Mènaccanite,  About  25  p.  c.  of  titanium,  and  with  more  ixx>n  sesquioxide  than  in  the 
preceding.    Massive,  aud  in  grains  or  as  a  sand  (Eisensand).    G.  =  4*7-4*8,  fr.  near  Menaccan, 


Arendal  (orig.). 


Cornwall  (orig.),     Similar  compound  from  Iserwiese,  4*676-4*752,  Rg. 

5.  ffysiaSu,    16-20 p.  c.  titanium,  and  much  FctO..    rr'  =  98'  50;  G.  =  5. 
Washingionite  bclongs  hère.    Occurs  in   large  tabular  rather  dull  crystals;  rr'  =  94**  approxi- 
mately;   G.  =4  968.  Westerly.  R.  L,  and  5016,  Litchfleld,  Ct.  (orig.),  Shepard;  for  lattcr, 
4*986.  Re. 

6.  ÛadewUlite  D.    About  10  p.  c.  titanium  and  70  p.  c.  of  FctOa.     The  Aschaifenberg 
titan ic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.  =  4*78. 

7.  Bcuanomelan  {Eiaenros&n  of  tbe  Alps).    6  to  8  p.  c.  Ti,  and  75  to  83  of  Fe,Ot;  G.  =  4*95- 
5*21.    It  is  properly  a  titaniferous  hématite.     See  hématite. 

8.  KragerÔ  hématite,    Containing  less  than  8  p.  c.  of  titanium. 

9.  Magnesian  Menaceanite;  Picrotitanite  D.    Contains  10  to  15  p.  c.  of  magnesia;  formula 
(Fe,Mg)TiOa;  G.  =  4*298-4  818.    Named  from  TttKQos,  hitter,  in  allusion  to  the  magnesia. 

The  Mbhêite  is  of  uncertain  locality  and  composition.    Crystals  tabular;  in  twins;  na 
cleavage  observable. 

1.  2.  3.  4i 


1,  Ilmen  Mts.,  Ek. 


2,  Washingionite.    8,  Crichtonite,  Dx.    4,  Ilmen  Mts.,  Kk. 


The  loose  Irtm-sand  of  Iserwiese,  called  iserine,  is  in  part,  at  least,  in  isometricoctahedrons^ 
and  the  trappisefies  Eieenerz,  Breith.,  is  similar.     See  iserine  beyond. 

Paracolumbite  or  ParaUmenite  of  Shepard  is  an  iron-black  minerai  from  1  m.S.W.of  Taunton, 
Mass.,  having  H.  about  5.  Pisani  has  proved  it  to  be  this  species.  He  found  G.  =  4*858,. 
H.  4*5. 

Anal.— 1,  Marignac,  Ann.  Ch.  Phys.,  14,  50,  1845.  2,  Rg.,  Pogg.,  104,  497  et  seq..  1858; 
Min.  Ch.,  148  et  seq.,  1875.  8,  4,  H.  F..Keller,  Am.  Phil.  Soc,  23.  &,  1885.  5,  Mackintosh, 
Ara.  J.  Se,  29.  843.  1885.  6,  7,  Rg.,  1.  c.  8,  Tamra,  G.  Fôr.  FOrh..  2,  46,  1874.  9.  10,  Rg. 
11.  Petersen,  Ber.  Ak.  Mûnchen,  146,  1878.  12,  Cathrein,  Zs.  Kr.,  12,  44,  1886.  1^16,  Rg. 
17,  Mec,  1.  c.  18.  Rg.  19,  Knerr  and  Brunner.  Am.  Ch.  J.,  6, 413, 1884.  20,  Rg.  21.  Cohen, 
Jb.  Min..  695,  1877.     22-25,  Rg. 

Also  Harrington,  Geol.  Canada,  1874:  Heddle,  Trans.  R.  Soc..  Edînburgh,  30,  488,  reai 
Feb.,  1882.     5th  Ed.,  p.  144r-145. 


1.  St.  Cristophe,  Oriehtanite 

2.  Gastein,  Kibdelophane 

8.  Carter's  Mine,  N.  Carolina 
4. 

5.  Brazil 

6.  Egersund 
7. 
8. 


t* 


il 


It 


fi 


9.  Hmen  Mta.  HmmUê 

10.  KragerO 

11.  Frauenberg 

12.  Fûrstschlagl,  Zamserthal 


G. 

TiO«  Fe«0,  FeO  MnO 

MgO 

4*727 

52  27    1*20  46-53    — 

=  100 

4>689 

1  58  03    2*66  88*30  4*80 

1*65  =  99*94 

4*67 

52*73    808  3308    — 

5*83  SiO,  014  =  99*36 

4*68 

52*64  1007  31*11    — 

5*33  =  9915 

4-2 

59*20  82- Il    4*90  1*78 

—    SiO,  1*16  =  99*10 

4'744-4-791 

51*30    8-87  89*88    — 

0-40  =  10t)-40 

Cl 

45*77  14*10  39*51    — 

114  =  100-5*i 

41*96  22-22  31*16  0*28 

8l6SiO,0'60.P9O»0*03, 
[CnO  0-55=99*94 

4^1-4-878 

45*98  14*80  86*52  2*72 

0*59  =  10006                                     i 

4-701 

46*92  11*48  89*82    — 

1L>2  =  99-44 

4-70 

46-21  12-32  40*ô0    tr. 

1-54  CraO,  tr.  =  100-r>T 

44*50  1955  83*72    — 

8*03  =  100*80 
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la  laerwlese,  Imine 

4676 

14. 

4-745 

15. 

16. 

4-752 

17.  Litchfield,  WaMnfftoniU 

4-902 

18. 

19.  Adamstown,  Pa. 

4-6 

20.  Warwick 

4-808 

21.  Du  Toit's  Pan,  S.  Africa 

4-486 

2'i.  Snarum 

4-948 

2î{.  Binnenlhal 

6127-6-150 

24.  8t.  Gothard,  Eisenrose 

5-187 

25.  KragerO 

5*24 

G.  TîO,  Fe,0,  FeO  MnO  MgO 

42-20  28-86  8057  174  157  =  99*44 

41-64  28-87  2500  1  00  4  66  =  101-17 

89-70  27-02        8084  2*28  =  9929 

8718  28-40  29-20  801  297  =  10071 

22-21  5907  18-72    —  —    =  100 

23-72  58-71  22-89  025  050  =  10057 

18-31  53-36  32-38    —  —    SiO,  050  =  9955 

57-71     —     26-82  090  13-71  =  99*14 

53-79    7-05  27-05    —  1210  =  9999 

10-47  80-68    8-90    —  —    =  100 

9-18  81  -92    8-60    —  —    =  99*70 

9-10  83-41    7-63  0-44  —    =  10058 

8-55  93  63    826    —  —    =  100  44 

On  tbe.  composition  of  titanic  iron,  see  Rg.,  Pogg.,  104,  497.  1858.  Min.  Cli..  148.  1875 
Friedel  and  Guéri n.  Ann.  Ch.  Pbys.,  8,  38,  1876,  wlio  desçribe  artif.  crysi.  of  TisOa  with 
«r  =  56*"  40',  also  isomorphous  mixtures  of  TiaO*  and  FesOa 

Pyr.,  etc.— B.B.  infusible  in  CF.,  although  slighly  rounded  on  the  edges  in  R.F.  With 
borax  and  sait  of  phosphorus  reacts  for  iron  in  O.F.,  and  wiih  the  latter  tiux  assumes  a  more  or 
less  intense  brownish  red  color  in  R.F.  ;  this  treated  with  tin  on  charcoal  changes  to  a  viole>red 
color  when  the  amount  of  titanium  is  not  too  small.  The  pulverized  minerai,  heated  with 
hydrochloric  acid,  is  slowly  dissolved  to  a  yellow  solution,  which,  filtered  from  the  undecom- 
posed  minerai  and  boiled  with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color. 
Decomposed  by  fusion  with  bisulphate  of  sodium  or  potassium. 

Ol».— Occurs  in  beds  in  j^eiss  and  other  crystalline  rocks;  also  in  small  particles  in  manv 
<;rystalline  rocks,  often  associated  with  magnetite.  The  principal  European  localities  of  this 
«pecies  bave  beeu  enumerated  above  in  connection  with  the  statement  of  varieties.  One  of  the 
most  remarkable  is  at  KraçerO,  Korway,  where  it  occurs  in  veins  or  beds  in  dloritc,  which 
aometimes  afford  crystals  weighing  over  16  pounds.  Others  are  Egersund,  Arendal,  Snarum 
in  Norway;  Miask  in  the  Ilmen  Mts.;  Bourg  d'Oisans,  Dauphiné;  St.  Gothard,  etc. 

Fine  crystals,  sometimes  an  inch  in  aiameter,  occur  in  Warwick,  Amity,  and  Monroe, 
Orange  Co.,  N.  T.,  embedded  in  serpent ime  andwhite  limestone,  and  associated  with  spinel, 
chondrodite,  rutile,  etc.;  also  4  m.  west  of  Edenville,  and  near  Greenwood  furnace  with  spinel 
and  chondrodite:  also  at  Chester  and  8outh  Royalston,  Mass.;  Litchâeld,  Conn.  itD€uhingioniie); 
Troy,  Vt.,  with  chlorite.  Vast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St.  Paul  in  Québec, 
Canada,  in  syenite;  one  bed,  90  feet  thick,  continues  on  in  view  for  300  feet.  and  probably  far 
be^ond;  also  in  the  Seignory  of  St.  Francis,  Beauce.  mixed  with  magnetite  as  a  bed  45  feet 
thick  in  serpentine;  G.  =  4-56-4*66;  also  with  labradorite  at  Château  Richer.  Grains  are  found 
in  the  gold  sand  of  Califomia. 

IsRRHŒ.  Titaneîsenstein  pt.,  Magnetischer  Eisen-Sand  pt.,  Wem.  Iserin  (fr.  Iser)  Wern., 
Letztes  Min.,  26,  52,  1817,  Hoffm.  Min.,  4,  258,  1817.  Oktaedrisches  Titaneisen-Oxyd  Wern, 
Iserin  BreUh.,  Char.,  51, 1820.  Hexaedrisches  EisenErz  Mohè,  486, 1839.  Iserite.  Supposed  to 
be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphous.  Anals.  13-16,  above.  The 
locality  of  Iserwiese  gave  the  name  to  this  minerai.  The  titanic  iron-sand  is  partly  in  octahedral 
forms,  and  this  portion,  if  not  ail,  is  the  iserine.  Yet  it  is  still  doubted  whether  tue  octahedrons 
are  regular  octahedrons,  or  whether  they  are  acute  rhombohedrons  with  truncated  apices,  and 
therefore  true  ilmenite.  Similar  sands  come  from  many  other  localities,  as  from  Bohemia, 
fiaxony,  Calabria,  Puy-de-Dôme  in  France. 

Alt. — The  titanic  iron  of  massive  rocks  is  extensively  altered  to  a  dull  white  opaque  sub- 
stance, called  leucoxene  by  Gtlmbel  (Die  palftolith.  Eruptivgesteine  d.  Fichtegebirges,  22, 1874). 
This  for  the  most  part  is  to  be  identified  with  titanite.  Cf..Cathrein,  Zs.  Kr.,  6,  244,  1881,  also 
Rosenb.,  Mikr.  Phys.  Min.,  332,  1885. 

Réf.— 1  Min.  Russl.,  6,  350,  1874.  «  Cf.  Kk.,  ib..  1, 16and  1.  c.  alsoMlr.,  Min.,  p.  239, 1852. 
A  crystal  from  the  Binnenthal,  regarded  as  telartohedral  and  distinct  from  the  associated  héma- 
tite, gave  Bkg.,  T (Ï2Î5,  f-2 l),ç  (Ï2Î6.  i-2 1),  Zs.  Kr.,  1,  576,  1877.  Cf.  also  Sbk. ,  Jb.  Min.,  287. 
1878.  Planes  on  crystals  from  Cavradi,  and  on  the  Swiss  '*  Eisenrosen,"  are  referred  to  hématite. 
BQcking  includes  in  bis  list  of  planes  a  large  number  of  forms  given  by  StrQver  for  earundum  ! 

Htdboilmbnite  C.  W.  Blomstrand,  Minnesskrift  Fys.  Sailsk..  Lund,  No.  3,  p.  4,  1878. 

A  partially  altered  variety  of  ilmenite.  It  forms  thin  curved  plates  with  tolerably  dis- 
tinct rhombohedral  cleavage  [pseudo-cleavagel;  rr'  =  98''-94'*.  G.  =  4-066-4136.  Color  iron- 
black.    Str»&k  dark  gray.    Luster  metallic.    Not  magnetlc.    Analysls: 


TiO,       SiO,      Fe,0,       FeO       MnO      CaO     MgO 
54-28       1*40       14-99       21*91       6*84       0-46       0*19 


H,0 

1-83  =  100*84 


The  minerai  décomposes  readily,  and  finally  beoomes  coated  with  a  vellowlsh  white  cmsl 
conslatingessentiallyof  TiOs.  Probably  altered  from  normal  ilmenite  by  the  assumption  of 
water.     From  Smâland,  Sweden. 

Ferbozincitb  Adam.TdXA.  Min..  78,  1869.   A  hydrous  minerai  containing  FcO,  and  ZnO. 
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oxiDwa 


111.  Intermediate  Oxides» 


The  species  hère  included  are  retained  among  the  oxides,  although  chemicall}: 
considered  they  are  properly  oxygen-Balts,  aluminates^  ferrâtes,  manganates,  etc., 
and  hence  in  a  strict  classification  to  be  placed  in  section  5  of  the  Oxygen-salts. 


n  m 


m 


234. 

Spinel 

Ceylonite 

Chlorospinel 

Picotite 

235. 
236. 

Heroynite 
Oahnite 

Automolite 

Dysluite 
Ereittonite 

287. 

Magnetite 

238. 
239. 

Hagneûcferrite 
Franklinite 

240. 

Jacobsite 

241. 

Chromite 

Spinel  Group.    BR^O^  or  BO.  B,0,.    Isometria 


MgO.Al.O, 

(Mg,Fe)O.Al,0, 

MgO.(Al,Fe),0, 

(Mg,Fe)0  (Al,Fe,Or),0, 

FeO.Al,0, 

ZnO.Al,0, 

(Zn,Fe,Mn)0.(Al,Fe),0, 

(Zn,Fe,M.£r)0.(Al,Fe),0, 

FeO.Fe,0, 

(Fe,Mg)O.Fe,0, 

MgO.Fe,0, 

(Fe,  Zu,  Mn  )  0.  (  Fe,  Mn),0, 

(Mn,Mg)0.(Fe,Mn),0, 

FeO.Cr.O, 
(Fe,Mg)0.(Cr,Pe).0. 


242.    Chrysoberyl 


BeO.Al,0,       Orthorhombic      0-4701  : 1  :  0-5800^ 


243.  Hausmannite 

244.  Minium 
246.  Crednerite 

246.  Fsendobrookite 

247.  Brannite 


MnO.Mn.O, 
2PbO.PbO, 
3Cu0.2Mn,0, 

2Fe,0,.3TiO, 
3Mn,O..MnSiO, 


Tetragonal      (J  =  1-1743 


Monoclinic 

Orthorhombic 
Tetragonal 


à  \b  :t 

0-8878  :  1  :  0-8T78 
è  =  0-9850 


234.  SPINBL.  1.  RuBT  Spinel.  "AvBpa^  pt..  "AvOpaKa  TCepï  MiXrjrov,  Theophr. 
Carbunculus  pt.,  Lychnîs  pt.  [rest  ruby  sappbire].  Plin.^  37.  25, 29.  Spinella,  Carbunculus  pt.. 
Kubinus  pt.,  Carb.  ruber  parvus.  =  Germ.  Spinel,  Ballagius  (a  pal lido  colore  videturappellasse), 
=  Oerm.  Ballas,  Lychnis,  =  Oerm.  Geiblicbler  Rubin,  Agric.,  Foss.,  293,  Interpr.,  463,  1848. 
Rubin  orientales  octaedrici,  seu  octo  hedris  comprebensi,  quse  modo  triangula  sunt,  modo 
trapezia,  aliquando  bedrsB  oblon^œ  angulos  sr>lidos  occupant,  etc.,  Cappeler,  Prod.  Crystallogr. 
Lucerne,  1723.  Rubinus  pt.  (Spmell,  Sallas,  Kubicelle),  Wall.,  Min.,  115,  1447.  Rubis  spineile 
octaèdre  (Spineile,  Balais),  de  Liêle,  Crist.,  2,  224,  1783  [by  de  L.  first  made  distinct  in  species 
from  Ruby  Sappbire]. 

2.  Ceylonite.  Ceylanite  Delameth.,  J.  de  Fhys..  42,  23.  1798.  Zeylanit  Karst.,  Tab.,  26, 
72,  1800.    Zeilanite  Pleonaste  H.,  Tr.,  1801.    Ceylonit  Rg.    Candite  (fr.  Candy,  Ceylon)  Boum^ 

éi.  Chi^rospinbl  Q.  Jiose,  Pogg.,  60,  652,  1840.     Gabnit  B.  de  Marni,  1883. 
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4.  PioonTB  Charpentier,  J.  Mines,  32.  821,   1812;   Gilb.  Ann.,  47,  205.  1814.     Chrom- 
ceylonite. 


Isometric.     Observed  forma*  : 


a  (100,  iiy  rare 
d  (110.  i) 
0  (111.  1) 


/  (810.  »-8)» 
n:  (776,  })• 
r  (832.  f  ) 


P(221,  2) 
g  (881,  8)« 
$  (771,  7)« 


0(611,6-6)» 
m  (811,  8-8) 
n  (211.  2-2)» 


0  (822,  H^ 
SB  (681,  6-1)* 


Twins:  tw.-pl.  and  comp.-face  o  common  (f.  1),  henceoften  called  8pineI4wius; 
also  repeated  (f.  4)  and  polysynthetic*,  producing  tw.  laniellse  with  sti  iations  on  o. 
Habit  octahedral;  o  faces  sometimes  convex;  habit  rarely  cubic. 

Cleavage:  o  imperfect.     Fracture  conchoidal.   Brittle.   H.  =  8.   6.  =  3  •5-41. 
Lnster  vitreoas;  spfendent  to  nearly  dull.     Color  red  of  yariouB  shades^  passing^ 
into  blue,  green,  yellow,  brown  and  black;    occasionally  almoet  white.     Streak 
white.    Transparent  to  nearly  opaque.     Eefractive  indices: 

Wr  =  1-7121  Li        Vj  =  1-7155  Na        Ww  =  1-7261  Dx.' 


Phosphorescent  with  a  red  light,  yielding  a  crinison  line  (A.  =  6857  Grookes) 
in  the  spectroscope.    Etching-flgures  as  with  magnetite\ 


1. 


2. 


3. 


1,  Spinel  twin.    2,  Crystal  flattened  |  o.    8,  Amity.  N.  Y.    4,  StrOver^. 

Comp.,  Tar. — Magnésium  aluminate^  MgAl,0,  or  MgO.Al^O,  =  Alumina  71-8^ 
magnesià  28-2  =  100.  The  magnésium  may  be  in  part  replaced  by  ferrons  iron  or 
manganèse^  and  the  aluminium  by  ferrie  iron  and  cnromium. 

Var.— 1.  RuBY  Spinkl  ot  Magnesià  Spinel. — Clear  red  or  reddisb;  transparent  to  translucent; 
sometimes  subtransi ucen t.  G  =  8*52-8*58;  8*68-3*71  Church.  Composition  normal,  with  Utile 
or  no  iron.  and  sometimes  chromium  oxide  to  which  the  red  color  bas  been  ascribed.  The 
▼arieties  are:  {a)  Spinel- Ruby,  deep  red;  {b)  BaUkê-Buby,  rose-red;  (e)  RubiceUe,  yellow  or  orange- 
red;  (d)  Almandine,  violet. 

2.  Ceylonite  or  Pleonasie,  Iron- Magneêia  Spinel.^Co\oT  dark  green.  brown  to  black, 
mostly  opaque  or  nearly  so;  G.  =  8*5-8  6.  Contains  iron  replacing  the  magnésium  and  perhaps 
also  the  aluminium,  hence  the  formula  (JVIj^.Fe)O  AUd  or  (Mg,Fe)0.(Al,Fe)sOs. 

3.  Chlorosfinel  or  Magnesia-Iron  Spinel. — Color  frass-^een.  owinç  to  the  présence  of 
copper;  G.  =  8*591-8*594.     Contains  iron  replacing  the  aluminiam,  Mt.O.(Al.Fe)tiOt. 

4.  PicoTiTS  or  Chrome-Spinél. — Contains  chr^miur..  and  also  hs^  th.  magnésium  largely 
replaced  by  iron,  (Mg.Fe)0.(Al.Cr)s09.  hence  lying  between  spinel  proper  and  chromite. 
G.  =  4"08.  Color  dars  yellowish  brown  or  greenish  brown.  Tianslucent  to  nearly  opaque. 
The  original  occurs  in  disseminated  grains,  rnrely  octahedral  crystals.  in  a  rock  occurring  about 
L.  Lberz,  called  Lherzolite  by  Delamethcrie  (T.  T..  2,  281,  1797),  and  earlier  described  by 
Picot  de  la  Peyrouse  (Mem.  Ac.  Toulouse.  3.  410).  after  whom  pieoiite  is  naroed. 

Tbe analyses  of  Thomson  (Min..  1, 214.  1886).  showing  considérable  lime.  e.  g.  10*6  p.  c.  in  a 
spinel  from  Amity,  N.  Y.,  are  probably  erroueous. 

A  red  octahedral  minerai  from  Dombach  is  a  titaniferous  variety  (5*68  p.  c.  TiOa)  rich  in 
iron.  accordiug  to  Eosmann.  Ber.  nled.  Ges..  p.  144,  July  19.  1869. 

AnaL— 1.  2.  Abich.  Pogg.,  23.  805.  1831.  also  De  Spinello,  Inaug.  Diss.  (in  Latin),  Berlin, 
1881.  3.  Vogel,  Rg.  Min.  Ch  .  136,  1«75.  4.  lieuter,  ibid.  6,  A.  Aï.  Thomson,  Liversidge, 
Min.  N.  8.  W..  202,  1888.  6,  Gmelin,  Berz.  JB..  4,  156,  1825.  7,  Lorenzen,  Medd  Grônl.,  7. 
1884.  8.  9.  Abich,  1.  c.  10.  Kg.,  Min.  Ch..  185.  1875.  11,  Pisani,  C.  R,  63,  49,  1806. 
12,  Wolle.  Am  J.  Se.  48.  850,  1868.  18,  Nikolayev,  Kk.  Min.  Russl..  6,  868,  1866.  14.  H. 
Rose.  Pogg..  60.652.  1840.  15.  Damour,  Bull.  G.  Soc..  19.  418,  1862.  See  also  5th  Ed., 
pp.  147,  Ï4K 
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1.  Oeylon,  red 

2.  Âker.  blue 

8.  Fraukïin.  N.  J.,gm,hlaek 
4.  Amily.  N.  Y.,        bktck 
6.  Mudgee,  N.  8.  W.. 

6.  Ceylon,  Ceyloniie 

7.  GreeDland 

8.  MonzoDi 

9.  Vesuvius 

10.  Ramos,  Mexico 

11.  Auvergne,  blk. 

12.  Peekskill,  green 
18.  Zlatoust,  Ural,  psâud, 

14.  Ural,  Chlorospinsl 

15.  L.  Lherz»  Picotite 


G.  =8-77 


AlsOa  Fe,Ot  CraOt  FeO  MgO 
—     110 


G. 
G. 
G. 
G. 
G. 


6901 

68-94  — 

6701  217 

69-71  1-62 

64-29  — 

57-20  — 

70-05  — 

66-89  — 

67-46  — 

8*865    68-46  — 

8-871    5906  10-72 

8*58      60-79  5-26 

8-589    68-96  — 

8-593    6418  8*70 


0-71  26-21  SiO,  2-02  = 

—  3-49  25-72  SiO,  225  = 

—  8-55  21-97  =  99-70 

—  4-61  24-63  =  100-57 
4-62  4-49  21-95  SiO,  275  = 

—  20-51  18-24  SiO,  315  = 

—  9-86  21-25  SiO,  0-28  = 

—  807  23-61  SiO,  1-28  = 

—  506  25-94  SiO,  2-38  = 

—  11-64  19-90  =  100 

—  13-60  17-20  =  100-58 

—  21-74  12-84  =  100-68 

—  1801  10-82  SiO,  2-96  = 

—  —    26-77  CaO   027, 


99-05 
100-40 


98-10 

99-10 

101-89 

99-80 

100-84 


100-76 
CuO  0-27 
[=  100-14 
G.  =  4-08      56-00    —    8-00  24*90  10-80  SiO,  200  =  101-20 


Pyr.,  etc.— B.B.  alone  inf lisible;  red  variety  changes  to  brown,  and  even  black  and  opaque, 
as  the  t(  in])erature  increiises,  and  on  cooliug  becomes  tirst  green.  and  then  nearlv  colorlesa,  and 
at  hist  rcisumes  tbe  red  color.  Slowly  soluble  in  borax,  more  readily  in  sait  of  phosphorus,  with 
wbich  it  gives  a  reddish  bead  while  bot.  beconiing  faint  chrome-green  on  cooling  Tbe  black 
varieties  give  reactions  for  iron  with  the  fluxes.  Soluble  with  aifflculty  in  concentrated  sul- 
phuric  acid.    Deconiposed  by  fusion  with  potassium  bisulphate. 

Obs. — Spinel  occurs  embedded  in  granular  lime^tone,  and  with  calcite  in  serpentine,  gneiss, 
and  allied  rocks.  Huby  spinel  is  a  common  associate  of  the  true  ruby.  Common  spinel  is  often 
associated  with  chondrodite.  It  also  occupies  the  cavities  of  masses  ejected  from  some 
Yolcanoes.  Picotite  is  common  in  grains  in  peridotyte  and  the  serpentine  derived  from  it,  also 
enclosed  in  chrysolite  in  other  rocks. 

In  Ceylon,  in  Siam,  and  other  eastem  countries,  it  occurs  of  beautiful  colora,  as  rolled 

Çebbles  in  the  channels  of  ri  vers.  In  upper  Burma  it  is  found  with  ruby  (cf.  p.  212). 
leonaste  is  found  at  Candy,  in  Ceylon.  At  Aker,  in  Sweden,  is  found  a  pale  blue  and  pearl- 
gray  variety  in  limestone.  Small  black  splendent  crystals  occur  in  the  ancient  ejected  masses  of 
Monte  Somma,  with  mica  and  vesuvianite;  also  at  Pargas,  Finland,  with  chondrodite,  etc.; 
In  compact  gehlenite  at  Monzoni,  in  the  Fassa  valley.  In  granular  limestone  (cipolin)  enclosed 
in  gneiss  at  Mercus  and  Arignac  north  of  Tarascon,  ou  the  borders  of  l'Ariége,  where  the 
association  with  brucite,  chondrodite,  scapolite,  pyroxene,  etc..  is  very  similar  to  that  at  War- 
wick,  New  York,  and  at  Pargas  (Lcx..  Bull.  Soc.  Min.,  12.  518,  1889).  In  the  gold  sands  of 
New  South  Wales  at  varions  points. 

From  Amity,  X.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  région  of  granular 
limestone  and  serpentine,  in  which  localities  of  spinel  abound  ;  oolors,  ^reen.  black,  brown, 
and  less  coramonly  red.  along  with  chondrodite  and  other  minerais.  A  mile  S.  W.  of  Amity,  on 
J.  Layton's  farm,  is  a  remarkable  locality;  also  on  W.  Raynor's  farm,  a  mile  N.;  anotber  half 
mile  N.  aftording  grayish  red  octahedrons;  and  others  to  the  soùth.  Localities  are  numeroua 
about  Warwick,  aud  also  at  Monroe  and  Cornwall,  thouçh  less  favorable  for  exploration  than 
those  Hi  Amity.  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and 
red.  which  are  somrtimes  transparent,  and  a  bluish  green  ceylonite  variety  hère  bas  the  luster 
of  Dolished  steel:  Newton,  N.  J.,  penrl-gray  crystals,  with  blue  corundum.  tourmaline,  and 
rutile;  at  Byram,  red,  browip,  green,  and  black  colors.  with  chondrodite:  Sterling,  Sparta, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light  blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefierson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish  brown  in 
Gouverneur,  2  m.  N  and  }  m.  W.  of  Somerville,  St.  Lawrence  Co.  ;  green,  blue,  and  occasion- 
ally  red  varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton, 
Mass.  Octahedral  crystals  tessellated  like  chiastolite  occur  embedded  in  slate  near  Springâeld, 
Mass.  '  Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudomorphs,  consisting  partly 
of  sieatite  or  serpentine.  With  tbe  corundum  of  North  Carolina,  as  at  the  Culsagee  mine,  near 
Franklin.  Maçon  Co.;  similarly  at  Dudley ville,  Alabama.  Spinel  ruby  at  Gold  Bluff,  Hum- 
boldt  Co.,  Cal. 

Guod  black  spinel  is  found  in  Burgess,  Ontario;  a  bluish  spinel  having  a  rough  cubic  form 
occurs  at  Waketield,  Ottawa  Co.;  blue  with  clinlonite  at  Daillebout,  Joliette  Co.,  Québec. 

Alt.— Observed  altered  to  steatite,  serpentine,  hydrotalcite,  mica. 

Artii. — Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic 
acid,  and  also,  for  red  spinel,  some  oxide  of  chrome;  for  black,  oxideof  Iron  (Ebelmen);  by 
using  tli.oride^  of  aluminium  and  magnésium  and  boracic  acid,  with  beat  (Deville  &  Caron);  by 
action  of  aluminium  chloride  in  vapor  on  magnesia  (Daubrée).  See  alào  Meunier,  who  uses 
cryolite  and  aluminium  chloride,  Bull.  Soc.  Min..  10,  191.  1887;  and,  in  gênerai,  Fcaqué-Lévr, 
Synth.  Min.,  227-232.  1882;  Bourgeois.  lieprod.  Min.,  69-76.  1884. 

Réf.— 1  Mlr.,  Min.,  p.  268.  1852.  *  Hbg.,  Min.  Not..  8,  45.  1868.  •  Svr.,  pleonaste  from 
the  Albanl  Mts.,  Zs.  Kr.,  1,  288»  1877.    «  Ërem..  Turkestan,  ibid.,  4,  642.    *  Svr.,  Zb.  Er.,  2. 
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480.   1878.     «CathreiD,  Monzoni.  Min.  Mitth.,   10,   896.   1888.       ^  Dx.,   N.  R,  804,   1867. 
•  Becke,  Min.  Mitth..  7.  224. 1885. 

Ad  unknown  minerai,  occuning  in  colorless  octahedrons  and  supposed  to  belong  to  the 
«pinelB.  has  been  noted  in  ihe  phonolyte  of  Olbrûck;  see  Bull.  Soc.  Min.,  9,  85,  1886.  alao  Jb. 
Min.,  a,  180, 1886. 

236.  HBROTNITE.  Hercynit  F,  X.  Zîppe,  Min.  BOhm.,  1889.  Hercinite  bad  arihoffr, 
Ixon  Spinel. 

Isometric.    Occurs  massive^  fine  granular. 

H.  =  7*5-8.    G.  =  3'91-3'95.    Luster  vitreouB,  extemally  duU.    Color  black. 

Streak  dark  miyish  green  to  leek-green.     Opaque. 

Comp. — Iron  aluminate,  FeAl,0^  =  Alumina  58*6,  iron  protoxide  41'4  =  100. 

(.  Quadrat,  Lieb.  Ann.,  66,  857,  1845. 


AUO,  6117  MgO  2-92  FeO  8567  =  9976 

r.,  eto. — B.B.  infusible.  The  heated  powder  becômes  brick-red,  and  gives  iron  réactions. 
With  soda  fuses  ouly  imperfectly  to  an  ollvegreen  mass. 

Obs.— From  Ronsberg.  at  the  eastern  root  of  the  Bôbmerwald,  with  corundum.  iron 
hydroxide;  also  scattered  through  the  granulytes  of  Saxony,  Kaikowsky.  Zs.  G.  Ges.,  33,  538, 
1S71.  A  related  iron-alumiDa  spinel,  with  about  9  p.  c.  MgO.  occurs  with  magnetite  and 
corundum  in  Cortlandt  township,  Westchester  Co.,  K.  Y.  (Williams.  Am.  J.  8c..  33,  194, 
1887). 

Named  from  the  Latin  of  the  Bohemian  Forest,  BUvaHereynia  (Plin.,  4.  25.  28). 

236.  OAHNTTB.  Zinc-Spinel.  Automolite  (fr.  Falun)  Ekeb&rg,  Afh.,  1,  84.  1806. 
Gabnit  «.  Molh  £fem..  3,  78,  1807.  Spinelle  Zincifère  JET.,  Tabl..  67.  99.  1809.  Dysluite 
(fr.  Sterling,  N.  J.)Keating,  J.  Ac.  N.  Sci.,  Philad..  2,  287.  1821;  8hep.,  Mm.,  1,  158,  1882. 

2,  176.  1885:   Thanuon,  Min..  1.  220.  1886.      Ereittonite   Kbl„  J.    pr.  Ch.,    44,    99,  1848. 
Spiuellus  superius  BreUh.,  Handb.,  623. 1847. 

Isometric.     Observed  forms: 

a  (100.  U)  d  (110,  i)  0  (111,  1)  m  (811,  3-8) 

Twins:  tw.-pl.  0.  Habit  octahedral,  often  with  planes  striated  |  edge  d/o; 
also  less  commonly  in  dodecahedrons  and  modified  cubes. 

Cleavage:  0  indistinct.  Fracture  conchoidal  to  uneven.  Brittle.  H.  =  7'5-8. 
G.  =  4*0-4'6.  Luster  vitreous,  or  somewhat  greasy.  Color  dark  green,  grayish 
green,  deep  leek-green,  greenish  black,  bluish  black,  yellowish,  or  grayish  brown  ; 
streak  grayish.     Subtransparent  to  nearly  opaque. 

Comp^  Var. — Zinc  aluminate,  ZnAl,0^  =  Alumina  55'7,  zinc  oxide  44*3  =  100. 

The  zinc  is  sometimes  replaced  by  mapganese  or  ferrons  iron,  the  aluminium  by 

ferrie  iron. 

Var. — 1.  AxTTOMOLiTE,  or  Zine  G€ihniie.—ZnA.UOi .  with  sometimes  a  little  iron.  G.  =4*1-4*6. 
Colors  as  above  given. 

2.  Dysluite,  ot  Zine-Manganeêe-Iron  0<ihnite. — (Zn.Fe,Mn)0.(Al.Fe)sO».  Color  yellowish 
brown  or  grayish  brown.  G.  =  4-4*6.  Form  the  octahedron.  or  the  same  with  truncated 
edges. 

3.  Kkbittonnitb,  or  Zine-Iron  (7aA»fto.— (Zn.Fe.Mg)0.(Al,Fe)«0«.  Occurs  in  crystals, 
and  granular  massive.  H.  ==  7-8.  G.  s=  4*48-4*89.  Color  velvet-black  to  greenish  black; 
powder  grayish  green.    Opaque. 

Anal.— 1.  2,  Abich.  1.  c.  (see  p.  221).  8.  J.  S.  Adam,  Am.  J  Se,  1,  28,  1871.  4.  Genth, 
Proc.  Ac.  Pliilfld.,  50.  1889.  5.  Td..  Proc  Am.  PJiil.  Soc.,  20,  .397,  1882.  6.  H.  F.  Kellar,  ihid. 
7.  Geiith.  Am.  J.  Se  ,  33.  196.  18fi2.  8.  Dainour.  Bull.  Soc.  Min..  1.  93,  1878.  9,  A.  G.  Dana. 
Am.  J.  Se..  29.  455,  1885.      10.  Thomson,  Min..  1,  221,  1836.     11.  Mauro.  Trans.  Aoc.  Linc, 

3,  65.  1879.     12a,  Ebl.,  1.  c;  125,  as  correoted  (Kbi.)  for  undecomposed  minerai,  ozidation  of 
iroD,  etc. 

G.  A1,0,  FeaO,  ZnO  FeOMnO  MgO 

1.  ÎViîun.  AvicmoUte  65  14  —     8002  5*85    tr.  6*25  SiO,  8*84  =  10010 

2.  Franklin  fumace  1  5T  09  —  34-80  4*65  Vr.  2*22  SiO,  1*22  -  99  88 
8.  ••  "  4*90  t  49*78  8  58  89*62  —  1*13  0*13  SiO,  0  57  =  99*81 
4.  DelawareCo..Pa.  4*587        57*22  —     88*14  8*55  0  70  0*26  CnO  006  -  99*93 

6.  Mitchell  Co.,  N.  C.  4*576        54*86    4*50  3805  114  0*29    0  79  CuO  0  80  =  99*98 

«.     Chaffee  Co.,  Col.  60*76    0*58  28*77  4*56    —    10  83  =  100  [=  100  86 

7.  Canton  Mine.  Ga.  53-37    6  68  80*27  8*01  0*20    3*22  SiO«  2*37.     CuO  '-98 


6.  Â],0,  ¥e,0,  ZnO  FeO  MdO  MgO 

8.  Brazil  403^56         5&'41     —    i«)'82  617    —       ~  iga.  0-14  =  99-54 

9.  Rowe.  Hms.  468      164-88    8  00  36  93  887   tr.      1 '98  810, 068  =  100  58 

10.     Sterling,  N.J.,Z)v«i.         4'501       8049  4198  IS'80    ^   7'60     —  810,  297.    H,0  046 

[=  1001» 
6804    —    ai  38  4-SS    —   19  84  8b,0.  0 SS  =  103  14 
44M  16-68  3400    —   180    805 iVwi.  10  =  99 «4 

laft  "  "  49-78    870  26-73  804  841    1-45=98-06 

Pjrr^  ato. — Olves  a  coatlng  of  zinc  Oiide  wben  treated  with  a  mixture  of  borax  oad  soda  on 
charcoal;  otberwise  like  spiiieH 

ObB.— Occure  1q  talcose  scblst  al  Falun,  Sweden  {aulomoliie);  M  Tlriolo,  Calabiia;  at  Boden- 
mais,  Bavarla  [IcreiBanils);  Miaaa  Geraes.  BriiKil. 

1d  the  U.  8.,  at  Franklin  Pumace,  N.  J.,  with  frankllnlte  auil  w[Ilemit«i  aUo  at  Sterling 
Hill,  N,  J.  'dgatuile);  with  pyrite  at  Bowe,  Mbbb.;  at  a  feldspar  quarry  la  Delttware  Co,,  Penn.; 
spariagly  at  the  Deake  mica  mine,  MUcliell  Co.,  N.  Ci  at  the  Caatoti  Mine.  Gleorgia;  wiUi 
galena,  chalcopyrile,  pyrite  at  the  Cotopaxi  mine,  Chaffee  Co.,  Col.,  !□  part  altered  ta  a  chloritio 
mineiHl  (cf.  Oenlh.  1.  c). 

Named  after  tlie  fiwedlab  cbemlst  Qabn.  The  DHine  AulomolUe,  of  Ekeberg,  la  from 
•xvrii/iii\ot,  a  dei«rl«r.  alludiug  to  the  fact  of  the  zinc  occurring  In  an  iinexpected  place.  Von 
Holl  objccted  to  auch  an  idea  lu  nature,  and  named  the  species  the  next  year  after  J.  G.  Qahn, 
the  discoverer  (1745-1818).  HIb  uame  1b  tiere  appHed  to  the  whole  group  of  zinc  spinela,  and 
automolile  relained  for  the  apecial  variety  ao  named. 

ArtU.— Observed  with  tridyraite  in  a  zinc  fumace  from  the  altération  of  tbe  diatillatioiL 
Tes8els,Jb.  Hin.,  1,  120,  ISSlj  aiso  in  afayallte  alag  at  the  Freiberg  fumaces,  ibid.,  1,  170, 


337.  MAONEITITEI.    'Hpdieietir  XBoi  (fr.   Heraciea,  in  Lydia)  Or.     [At^oS]  <ridt!flor- 

Zavu-u  Thw^T.  Not  tiayviiTii  AiBoS  [=  Talc]  Thttfphr.  Mayr^i  XiBoS  Dioêcor.,  6,  147. 
goes,  Bideritls,  Heraclion,  Ptm.,  3&.  25;  Id.,  Qemt.  Slegelateln  Agri£.,  Posa.,  348,  466. 
(1)  Minera  feir!  nigricanB,  magnetl  nmica.  (3)  Magcet,  (S)  Jem  Sand,  Wall..  366.  262,  1746. 
Hiuera  Ferri  attracloria,  Hagnet,  Oronst.,  184,  1768.  Magnctlacher  Fisensleln  (incl.  Eiaen- 
aand)  Wern.     Fer  oxydulé  H.     Magnetile  ffaid..  Handb.,  551,  1945. 

Magpetic  IronOre:  Oclahedral  Iron  Ore;  Oxidulated  Iron,  MagDelei8eDSl«in.  Hagneiei- 
aenera,  Elsenoxydoxydiil,  Oerm.  MaBnetJemmalm,  Svartmalm,  Sued.  Fer  oivdulê,  Fer  oiydâ 
magnétique.  Aimant,  Fr.  Perro  ossidolato,  Ferro  niagnetico,  Calamita,  Ital.  Uierro  magnético- 
Bpan. 


I-l)»  <r[538,f!V  «(493,  H)* 

H)'  yï(832.  H)'  e    (971.9-ff 

H)*  «  (31-7-5.  V-B)»  7(648.  î-i)' 

ï-l)*  e  (581,  5-j)'  X   (854.  \\)* 

3-2)'  (  {331,8-1)  V  (13-11  9,  V- 


Isometric     Observed  forma'  : 
a  (100,  i-i)  0  (210,  1-2)     g  (381.  8)  *  (723,  1-1)'   o-[538,  f  JV 

0  {111,1)            (   (580,  i-t)»  „  ïin-i.i   ift  im  '^  (523 

X<1510,M5)'^'»™- •■-*)•  Jiffiyr""  ^(«*4 

B  (610.  «)"       <p(5Si.W  p  (611.6-5)1  "  ^^"' 
f   (310,  t-3)'        p  (331.  5) 

Twins:   tw.-pl.  o,  Bometimes  as  polysyntlietic  twiniiîng  l&mellfe*,  prodncing- 

Btriations  on  an  oetnhedral  face  aud  of  ten  a  pseudo-cleavag© 

*"  (f .  1).  Most  coramoiily  in  octaheil rons,  also in  dodecahedroaa 

with  faces  striateii  {|  edge  d/o  from  oscillatory  combinatiou 

{f.  2);  in  dendrites  betweeii  plates  of  tnica;  cryatals  some- 

timee  highly  moditied;  eubic  forms  rare.     Massive  with 

laminated  structure;  granular,  coarse  or  âne;  impalpable. 

Cleavage  not  distinct;  parting  octahedral,  of  ten  highly 

devcloped".     Fracture  subconchoidal  to  uncven.     Brittle. 

H.  =  5'5-6'5.     G.  =  5108-5-180  crystala.     Lueter  métal- 

lie  and  enlendcnt  to  Hubmetallic  and  lather  dull.     Color 

iroo-blacK.     Streak  bkck.     Opaque,  but  in  thin  dendrites 

in   mica    nearly   transparent  and    pale   bi-own    to    blaok. 

Port  Henry,  Eemp.        Strongly  magntttic,  aometimeB  possessing  polarity. 

Etching-fignres  devcloped  by  acide  on  an  octahedral 
face  are  inverted  triangnlar  pits,  often  with  triincated  edges;  on  a  eubic  face, 
quadrilatéral  élévations  formed  by  dodecahedral  planes  or  planes  nearly  coincidiug 
with  them;  the  chief  etching-zono,  in  which  the  planes  forming  the  figures  lie 
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(e.g.,  443,  223,  337,  etc.),  is  that  of  the  trigonal  trisoctahedrons  ;  a  secondary  zone 
is  tnat  of  the  tetragonal  trisoctahedrons. 

n   m 

Comp^  Tar.— FeFe.O,  or  FeO.Fe,0,  =  Iron  sesquioxide  69*0,  iron  çrotoxide 
31-0  =  100;  or,  Oxygen  27*6,  iron  72*4  =  100.  The  ferrons  iron  sometimes  re- 
placed  by  magnésium,  and  rarely  nickel;  also  sometimes  titaniferous. 

Var. — 1.  Ordinary.  (a)  In  crystals.  (b)  Massive,  with  pseudo-cleava^e,  also  grauular, 
ooane  or  fine,  (c)  As  loose  sand.  The  property  of  polarity  which  distiuguishes  the  lodestone 
(lessproperly  written  loadstone)  is  exceptional 

The  Scalotta  crystals  gave  CalhreiD  :  Fe,0,  68-51,  A1,0,  110,  Cr.Os  0  56,  FeO  27-70, 
MnO  0-42.  MgO  209  =  100-37.  Zs.  Kr.,  12.  87, 1886. 

2.  Magnenan.  Talk-eisenerz,  Breiih,  8chw.  J.,  68,  287,  1838.— (Fe,Me)O.Pe,0,. 
G.  =  4  41-4*42;  luster  submetallic;  weak  magnetic:  in  crystals  frora  Sparta,  N.  J.  An  ore 
from  the  Moume  Mts..  Ireland,  contains  6*45  p.c  MgO  (Andrews),  and  an  octahedron  from 
Eisenach  gave  1  20  p.c.  MgO  (Rg.).  A  New  Zealand  magnetite  with  G.  =  4*67  has  7*15  MgO 
and  4-68  MntO«  (Chester,  Min.  Mag.,  8,  125,  1889). 

3.  Nieeol^eraus.  Petersen  obtained  in  a  magnetite  from  Pregratten  in  the  Tyrolese  Alps: 
Fe,0,  68*92.  FeO  29*82,  NiO  176,  Mn,0,,CrîO,,TiO,  <r.  =100.  It  occurred  hi  a  schistofle 
serpentine  in  dodecahedral  crystals;  G.  =  5*167.    Jb.  Min.,  886,  1867. 

2.  3.  4. 


2.  Nonimark.  Fllnk.    3  Scalotta,  Cathrein.   4,  OberhoUersbachthal,  Pinzgau,  Bnignatelll. 

4.  Titaniferous.  Enop  found  24-95  p.  c.  TiOa  in  octahedrons  from  Meiches,  Vogelsberg, 
Lieb.  Ann  ,  123.  348,  1862;  also  408  TiO,  with  6*85  AUO,.  4*57  MgO  in  a  magneUte  from 
Oberljergen,  KHÎserstuhl.  Nordstrom  gives  6  01  TiOj,  Krîstlanstad,  G.  Fôr.  Fôrh.,  1,  14,  1872; 
Koenig  gives  3  25  TiO»  for  a  variety  from  Magne t  Cove,  Ark.,  Proc.  Ac.  Philad.,  293,  1877. 
It  is  to  be  noted,  however.  that  rutile,  titanite,  etc.,  hâve  been  observed  in  microscopic  form 
i^timately  associated  with  masrnetite.    Cf.  Cathrein,  Zs.  Er.,  8.  821,  1883. 

5.  Manganesian,  Manganmagnetits.  A  variety  from  Vester  Silfberg,  Sweden,  gave  Weibull 
8-80  p.  c.  MnO;  another  gave  627  p.  c.  G.  =  5064.  Min.  Mitth.,  7.  109,  1^6.  See  also 
jacobsite.    Cf.  also  results  of  Chester  quoted  under  2. 

6.  Oeherouê.  Ëisenmulm  Oerm.  A  black,  earthy  variety  as  that  from  Siegcn.  Eisenmohr 
is  in  magnetic  scales,  regarded  as  pseudomorph  after  micaceous  hématite,  as  at  Johann- 
georgenstadt. 

A  variety  containing  vanadium  and  chromium  in  minute  amounts  is  mentioned  by 
Claassen. 

Pyr^  etc. — B.B.  very  difficultlv  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fiuxes  reacts  like  hématite.     Soluble  lu  hydrochloric  acid. 

Oba. — Magnetite  is  mostly  contined  to  crystalline  rocks,  and  is  most  abundant  in  meta- 
morphic  rocks,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Archsean  rocks  the 
bcds  are  of  immense  extent,  and  occur  under  the  same  conditions  as  those  of  hématite.  It 
is  an  ingrédient  in  most  of  the  massive  variety  of  conindum  called  emery.  The  earthy 
magnetite  is  found  in  bogs  like  bog-iron  ore.  Occurs  in  météorites,  and  forms  the  crust  of 
meteoric  irons. 

Présent  in  dendrite-like  forms  in  the  mica  of  many  localities  following  the  direction  of 
the  lines  of  the  percussion-figure,  and  perhaps  of  secondary  origin.  A  common  alteration- 
product  of  minerais  containing  iron  protoxide,  e.g.,  présent  in  veins  in  the  serpentine  resuit- 
tng  from  altered  chrysolite. 

The  beds  of  ore  at  Arendal,  Norway,  and  uearly  ail  the  celebrated  iron  mines  of  Sweden^ 
ronsist  of  massive  magnetite:  Dannemora  and  the  Tftberg  in  Smâland  are  entlrely  formed 
of  ic.  Stlll  larger  mountains  of  it  exist  at  Knrunavara  and  Gelivara.  in  Lapland.  Falun, 
in   Sweden.  and   Corsica.  afford  octahedral  crystals.  embedded  in  chlorite  slate.    Splendid 
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dodecahedral  crystals  occur  at  Nordmark  ia  Wermland.  Tbe  most  powerful  native 
magnets  are  found  in  Siberia,  and  in  the  Harz;  thev  are  also  obtaiued  on  tlie  island  of  Elba. 
Ottier  localities  for  tbe  crystallized  minerai  are  Iraversella  in  Piedmont;  Acbmatovsk  in  tbe 
Ural;  Scalotta  near  Predazzo  in  Tjrol,  also  Kotbenkopf  and  Wildkreuzjocb;  tbe  Binnentbal; 
a  cubic  variety  occurs  in  serpentine  near  Kraubat  in  Styria. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  tbick)  in  tbe  ArcbsBan,  in  the 
Adirondack  région,  Warren,  Essex.  and  Clinton  Cos.,  in  Nortbern  N.  York,  wbile  iu  St.  Law- 
rence Co.  tbe  iron  ore  is  mainly  bematite:  iine  crystals  and  masses  sbowing  broad  parting  sur- 
faces and  yieldiug  large  pseudo-crystals  are  obtained  at  Port  Henry,  £ssex  Co.  ;  similarlv  iu  New 
Jersey;  in  Canada,  iu  Hull,  Greuville,  Madoc.  etc.;  at  CoruwHlI  iu  Pennsylvania,  and.  Maguet 
Cove,'  Arkansas.  It  occurs  also  in  N.  York,  in  Saratoga,  Herkimer,  Orange,  and  Putnam  Cos.;  at 
O'Neil  mine.  Oraug3  Co.,  in  crystals;  at  the  Pine  Swamp  mine,  Greenwood,  in  masses  witb  dis- 
tinct partiug;  at  the  Tilly  Foster  iron  mine,  Brewster.  Putnum  Co.,  iu  crystals  and  massive 
accompanied  by  chondrôdite,  etc.  In  Maine,  Raymond,  Davis 's  Bill,  in  an  epidotic  i-ock;  at 
MarshaH's  island,  masses  strongly  maçuet  le.  In  N.  HampJiire,  at  Franconia,  in  epidote  and 
quartz;  at  Swan  ey  near  Keeue,  and  iJnity.  In  Vermont,  at  Marlboro',  Rochester,  Betbel.  and 
Bridgewater,  in  crystals  in  chlorite  slate.  In  CVmn.,  at  Haddani,  in  crystals.  etc.  In  N.  Jersey, 
at  ^mburg.  ncai'  Franklin  Furnaceand  elsewhere.  In  Penn.,  at  Gosben,  Chester  Co,  and 
at  the  Frencli  Creek  mines;  at  Webb's  mine.  Columbia  Co.;  in  dendritic  delineations  forming 
hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.  lu  Maryland,  at  Deer  Creek. 
Good  lodestones  are  obtaiued  at  Magnet  Cove,  Arkansas. 

In  CcUifornia,  in  Sierra  Co.,  abundant,  massive,  and  in  crystals;  in  Plumas  Co.;  Mariposa 
Co.,  east  of  tbe  Mariposa  estate.  on  the  trail  to  the  Yosemite;  Placer  Co..  Utt's  ranch;  Los 
Angeles  Co..  at  Caiiada  d  •  las  Uvas;  El  Dorado  Co..  near  the  Boston  copper  mine,  in  cet.,  and 
at  the  El  Dorado  Excelsior  copper  mine.    In  Washington,  in  large  deposits. 

Named  from  the  loc.  Magnesia,  borderin^  on  Macedouia.  But  Pliny  favors  Nicauder's 
dérivation  from  Magnes,  who  first  discovered  it,  as  the  fable  runs,  by  finding,  on  taking  bis 
herds  to  pasture,  that  the  nails  of  bis  shoes  and  the  iron  ferrule  of  bis  stfâE  adhered  to  the 
ground. 

Alt. — By  deoxidation  throu^b  organic  matter  chan^ed  to  protoxide,  which  may  become  a 
carbonate  or  siderite.    By  oxidation  becomes  iron  sesquioxide  or  hématite. 

Artif. — Formed  in  crystals  by  the  action  of  hydrochloric  acid  on  the  sesquioxide  heated, 
productn^^  a  partial  deoxidation  (I>eville);  by  décomposition  of  the  sesquioxide  witb  boracic 
acid(DeviIle  and  Caron);  by  tbe  action  of  iron  upon  alkaline  sulphates  (Gorgeu,  Bull.  Soc.  Min., 
10,  J74,  1887);  also  by  a  variety  of  other  methods. 

DimagnetUe  of  Shepard  (Am.  J.  Se,  13,  392,  1852)  appears  to  be  a  mngnetite  pseudomorpb, 
perhaps  after  ilvaite.     See  5tb  Ed.,  p.  151.    From  Monroe.  Omnge  Co.,  N.  Y. 

ReL— »  Mlr.,  Min.,  p.  259;  «,  y  by  Breitbaupt.  A  summary  witb  autborities  is  given  by 
Brugnatelli,  Z&.  Kr.,  14,  237,  1888.  Scheibe  notes  511,  ll'9-7,  11-70.  but  gives  no  measure- 
ments,  Zs.  G.  Ges..  38.  469,  1886:  also  BrOgger  (861  8-|)?  from  the  Brevik  région,  Zs.  Er.,  16. 
59.  1890.  "  Scacchi,  Vesuvius.  Accad.  Napoli,  1842.  »  Sbk.,  Pitorsky.  Acbmatovsk,  Zs.  G. 
Ges.,  21,  489.  1869;  w  also  earlier  by  Kk.  Min.  RussL.  3.  51,  1858.  *  Erofeyev.  Min.  Russl.,  8, 
226.  »  Svr..  Zs.  Kr..  1,  280,  1877.  *  Cathrein,  Scalotta.  Zs.  Kr,  8.  219.  9,  365,  1884.  *»  Brugna- 
telli, Alps,  1.  c.  *  Flink,  Nordmark,  Ak.  H.  Stockb.,  Bih.,  13  (2),  7,  39,  1888;  be  earlier  men- 
tions the  vicinal  planes  46-90.  55'9-9.  and  92  9*9,  ib.,  12  (2),  2.  14.  *  Cathrein,  Zs.  Kr..  12,  47. 
1886.  Min.  Mitlh.,  10,  53,  1888:  Mgg..  Jb.  Min.,  1,  244.  1889;  Kemp.  Am.  J.  Se.  40,  62, 1890. 
^«  Becke,  Min.  Mitth.,  7.  200,  1885;  9.  1.  1887. 

Nickel  Oxide.  The  occurrence  of  a  niccoliferous  sand  in  the  gold-washings  of  the  Fraser 
river,  British  Columbia,  is  noted  by  James  Blake  (Proc  Cal.  Acad.,  5,  200,  1874).  It  occurs  witb 
maguctic-iron  sand,  from  which  it  i  distinguished  by  its  yellow  color.  resembling  pyrite.  It  is 
inferred  to  bave  the  composition  NisOi  or  NiO.NisOa,  analogous  to  magnetite. 

Tliis  compound  bas  been  formed  artiticially  by  Baubigny  in  regular  octahedrons  of  a  gray 
color,  non-magnetic.    C.  R.,  87,  1082. 1878. 

238.  MAaNESIOFERRITB.  Magnoferrit  RammeUberg,  Pogg.,  107,  461,  1859.  Magn» 
ferrit  Kenng.,  Ueb.  J.,  98.  1859,  96.  1860. 

Isometric.     In  octahedrons,  and  octahedrons  with  truncated  edges. 
IL  =  6-6 'S.    G.  =  4-568-4  •654.     Liister,  color,  and  streak  as  in  magnetite. 
Strongly  magnetic. 

Comp.— MgFeO^  or  MgO.Fe,0,  =  Magnesia  20,  iron  sesquioxide  80  =  100. 

Analyses,  see  5th  Ed.,  p.  152. 

Pyr.,  etc. — B.B.  like  hématite     Difflcnltly  soluble  in  hydrochloric  acid. 

Obs. — Formed  about  the  f umaroles  of  Vesuvius,  and  especially  those  of  tbe  éruption  of  1855, 
as  observed  by  Scacchi,  who  particularly  described  the  crystals  and  their  associations.  The 
laminae  of  bematite  intersecting  the  octahedrons  hâve  rbombobedral  planes  on  their  edges. 
Crystals  of  bematite  occur  at  the  same  fumaroles.  Thèse  crystals  bave  been  also  described  by 
I^th.  Jb.  Min.,  886,  1876. 

Hammelsberg  first  detected  tbe  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
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the  species  magnoferrite.    But  magno  has  its  own  différent  signiâcation  in  Latin;  and  the  word 
should  be  magnesioferrite. 

Artii.— Formed  in  crystals  b^  heating  together  FetOs  and  MgO,  and  subjecting  to  the  actioa 
of  hydrochloric  acid  Tapor  (Deville). 

239.  FRANKIilNITII.    Francklinite  Bârthi&r,  Ann.  Mines,  4,  489.  1819. 
Isometric.     Obseryed  forms: 

a  (100,  i-i);    d  (110,  f);    o  (111,  1);    p  (221,  2);    m  (811,  3-8). 

Habit  octahedral;  edges  often  roanded^  and  crystals 
passing  into  rounded  grains.  Massive^  granular^  coarse 
or  fine  to  compact. 

Pseudo-cleavage,  or  parting^  octahedral^  as  in  magnetite. 
Fracture  conchoidal  to  uneven.  Brittle.  H.  =  5'5-6'5. 
G.  =  5*07-5'22.  Luster  metallic,  sometimes  duU.  Color 
iron-black.  Streak  reddish  brown  or  black.  Opaque. 
Slightly  magnetic. 

Comp.— (Fe,Zn,Mn)0.(Fe,Mn),0„  but  varying  rather 
widely  in  the  relative  quantities  of  the  différent  metals  pres- 
enty  while  conforming  to  the  gênerai  formula  of  the  spinel 
group. 

AnaL— ],  2,  Seyms.  Am.  J.  8c..  12.  210,  1876.    8-6,  Stone.  Sch.  Mines  Q.,  8,  150,  1887. 
Alao  5tb  Ed.,  p.  152. 

FcaO,  Mn,Os  ZnO     MnO     FeO 

1.  Mine  Hill.  N.  J.  1  6840      444    2312    1046      —     =  101 42 

2.  Sterling  Hill.  N.  J.  |  6742      —        6  78      9-58    1565  Al.O.  065  =  100  04 
8.  Mine  Hill                  G.  =  5*187  60*52      6*79    1944    1281       —     =  99  56 

4.  "       "  G.  =  5186  56-57    10*52    16*91    16*87      —     =  99*87 

5.  Sterling  Hill  G.  =  6*215  67*88      —      1628    16-88      —     =  10004 

6.  "  "  G.  =  5*074  66*34      —      20*26    12*31       —     =  98*91 


_  ,  r.,  etc.— B.B.  infusible.  With  borax  in  O.F.  gijes  a  reddish  amethystine  bead  (manga-^ 
nese),  and  in  R.F.  this  becomes  bottle-green  (iron).  With  soda  gives  a  bluish  green  manganate». 
and  on  charcoal  a  faint  coating  of  zinc  oxide,  which  is  much  more  marked  wben  a  mixture  with 
borax  and  soda  is  used.  Soluble  in  hydrochloric  acid,  sometimes  with  évolution  of  a  small 
amount  of  chlorine. 

Oba. — Occurs  in  cubic  crystals  near  Eibach  in  Nassau;  in  amorphous  masses  at  Altenberg, 
near  Aix-la-Chapelle. 

Abundant  at  Mine  Hill,  Franklin  Furnace,  N.  J.,  with  willemite  and  zincite  in  granular 
limestone;  also  at  Sterling  Hill.  two  miles  distant,  where  it  is  associated  with  willemite,  in  a 
large  vein,  in  which  cavities  occasionally  contain  crystals  f rom  one  to  four  inches  in  diameter. 

Axtif. — Formed  in  crystals  by  action  of  ferrie  chloride  and  zinc  chloride  on  lime,  with  beat 
(Daubrée). 

240.  JAOOB8ITB.  Damour,  C.  R.,  69,  168,  1869.  Jakobsit.  Manganomagnetit  Flink, 
Ak.  H.  Stockh.  Bihang.  12  (2),  2,  20,  1886. 

Isometric;  in  distorted  octahedrons.  Also  in  cleavage  forms  bounded  by  planes 
which  seem  to  correspond  to  the  hexoctahedron  f60-50'3,  20-J)\ 

H.  =6.  6.  =  4-75.  Luster  metallic^  brilliant.  Color  deep  black.  Streak 
blackish  brown.     Magnetic. 

Comp.— (Mn,Mg)0.(Fe,Mn),0,. 

AnaL— 1,  Damour,l.c.,  and  Rg..  Min.  Ch.,  182, 1876.  2,  LindstrOm,  G.  FOr.  FOrh.,  3,  884, 
1877.    8.  Flink,  1.  c.    4,  IgelstrOm,  G.  Fôr.  Fôrh. ,  12,  187,  1890. 

FesOs  MusOi  MnO    MgO 

1.  Jakobsberg  G.  =  4*75         68  25    4*08    20*72     6*41  =  99*41  r217  =  100-81 

2.  Lângban  58*89    6  96    29*93     168  CaO  0*40,  PbO  1*22,   P.O.  0*06,  insol. 

3.  -  G.  =  4-761        43*85        54*80  094  810, 0  74,  GaO  0*41  =  100*74 

4.  Glakftm  57*55  86*74*    072  insol.  6  02  =  10103 

»  With  some  Mn,0«. 
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^  r.— B.B.  in  fusible.  It  does  not  loee  weigbt  when  iniited.  With  the  fluxes  reacts  for  iron 
and  maDganese.    Soluble  in  bydrochloric  acid.  witb  a  slignt  eyolution  of  cblorine. 

Obi.— From  Jakobsberg,  in  Nordmark,  Wermiand,  Sweden,  ivhere  it  occurs  associated  with 
white  mica  and  native  copper  in  a  crystalline  limeatone;  alao  at  Lângban,  Wermland,  with 
tephroite  and  calcite;  at  the  8j0  and  alao  the  Glakftm  mine,  Orebro. 

Re£— *  Flink,  1.  c,  anal.  8. 

241.  OHROBOTX}.  Fer  cbromaté  alumine  (fr.  Var)  Vauq.,  Bull.  Soc.  Philom.  55.  57, 
1800.  Eisenchrom  (fr.  lirai)  Meder,  CrelPs  Ann.,  1,  500. 1798;  Kmrét,  Tab.,  56, 79,  1800, 74, 1808. 
Fer  cbromaté  H.,  Tr.,  4, 1801.  Chromateof  Iron,  Cbromic  Iron.  Cbromsaures  Eisen,  Chrom- 
cisenstein  &0rm  .  Eisenchrome  Beud.,  1832.  Siderocbrome  J9ti^t. ,  1,  287,  1841.  Chromoferrite 
Chapia.,  Min.,  1843.  Cbruiuit  Hàid.,  Haudb.,  550.  1845.  Chromjernmalm  iSiAxf.  Fer  chromé, 
Fer  cbromaté,  Fr.  Siderocromo,  Cromite,  Cromoferrite,  Ferro  cromato,  licU.  Hierro  croraudo 
8pan. 

Isometric.  In  octahedrons;  also  with  d  (110^  t),  m  (311,  3-3).  CommoTily 
massive;  fine  granular  to  compact. 

Fracture  uneven.  Brittle.  H.  =  5*5.  6.  =  4'32-4*57.  Luster  submetallic 
to  metallic.  Color  iron-black  to  brownish  black,  sometimes  yellowish  red  in  thin 
sections.     Streak  brown.     Tni.jslucent  to  opaqii«\     Sometimes  feeblv  maernetif*. 

*  Comp. — FeCr^O^  or  FeO,Cr,0,  =  Chromium  sesquioxide  68*0,  iron  protoxide 
320  =  100.  The  iron  may  be  replaced  by  magnésium  as  in  magnochromite 
(raagnesiochromite)  below;  also  the  enromium  by  aluminium  and  ferrie  iron.  The 
varieties  containing  but  little  chromium  (up  to  10  p.  c.)  are  hardly  more  than 
varieties  of  spinel  and  are  classed  under  picotite. 

Analyses:  see  5th  £d.,  p.  158;  Kg.,  Min.  Ch.,  141-144,  1885.  etc.  For  an  exhaustive  Uble 
of  the  analyses  which  bave  been  published,  see  Wadsworth,  Lithological  Studies,  1884,  Mem. 
Mus.  Comp.  Zool.,  11,  Pt.  1. 

Pyr.,  etc.— B.  B.  in  O.F.  infusible  ;  in  R.F.  slîghtly  rounded  on  the  edges,  and  becomes 
magnetic.  With  borax  and  sait  of  phospborus  gives  beads  which,  while  bot,  show  only  a  reac- 
tion for  iron.  but  on  cooling  become  chrome-green;  the  green  color  is  heightened  by  fusion  on 
•chfircoal  with  metallic  tin. 

Kot  acted  upon  by  acids.  but  decomposed  by  fusion  with  potassium  or  sodium  bisulphate. 

Obs. — Occurs  in  serpentine,  formine  veins.  or  in  embedded  masses.  It  assista  in  giving  the 
variegated  color  to  verde-antique  marble.  Not  uncommon  in  meteoric  irons,  sometimes  in 
nodules  as  in  the  Coahuila  iron,  less  often  in  crystals  (Lodran). 

Occurs  in  the  Gulsen  mountains,  near  Kraubat  in  Styria;  in  crystals  In  the  islands  of  Unst 
and  Fetlar,  in  Shetland;  in  the  province  of  Trondhjem  in  Norway;  m  the  Department  du  Var  in 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  Se,  7,  285,  1849);  in  the 
Eastern  and  Western  Urals;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentine; 
«Iso  in  Montgomer}''  Co..  6  m.  north  of  the  Potomac;  at  Cooptown,  Harford  Co.,  and  in  the 
north  partof  Cecil  Co.,  Md.  In  Pennsylvania,  in  W.  Goshen  (ciystals),  Nottingham,  Minerai 
Hill,  and  elsewhere;  Chester  Co..  near  fjnionville,  abundant;  at  Wood's  Mine,  near  Texas,  Lan- 
caster  Co.,  very  abundant.  Massive  and  in  crystals  at  Hoboken.  N.  J..  in  serpentine  and  dolo- 
mite; in  the  .south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfield,  Vt.; 
Chester  and  Blanford,  Mass.  In  Califopnia,  in  Monterey  Co.;  also  Santa  Clara  Co.,  near  the  N. 
Aimaden  mine.    Ou  I.  à  Vache,  near  San  Domingo;  at  Bolton  and  Ham,  Québec,  Canada. 

The  two  folio wing  are  properly  varîeties  of  chromite: 

Chrompicotitb  t.  Peierêen,  J.  pr.  Ch.,  106,  137,  1869.  From  the  dunyte  of  Dun  Mt., 
New  Zealand,  H.  =8.  G.=4115  Color  black.  Analysis,  Petersen  and  Senfter:  CriOs  56*54. 
AUOa  r2  13.  FeO  IS'Ol,  MgO  1408,  MnO  046.  CoO,  NiO  tr.  =  101  22. 

Magnochromite  Bock  Jlnaug.  Diss.,  Breslau  1868],  Wehsky,  Zs.  G.  Ges.,  26,  894.  1878. 
Alumisches  Eisenerz  BreUh.,  Char.,  234,  1882.  A  ma^nesian  variety  of  chromite  from 
Grochau,  Silesia.  Analysis.  Bock,  af ter  deducting  assumed  mipurities:  CrsOs  40'78,  AUOi  29 '92, 
FeO  16-80,  MgO  1400  =  100. 

Inrnt  Hèrm,,  J.  pr.  Ch.,  23,  276,  1841.  Described  by  Hermann  as  occurring  in  the  Urals 
in  black  shinlng  octahedrons,  with  G.  =  6*506,  and  as  consisting  of:  Iridium  5604,  osmium  9*58, 
iron  9*72,  chromium  9  40,  traces  of  manganèse,  with  aloss  of  15*25,  which  he  reckoned  as  oxygen. 
But  Claua  bas  shown  that  the  minerai  is  only  a  mixture  of  iridosmine.  chromite,  etc.  (ib.,  80,  285^ 
1860). 

PLUkBOFBRRFTB  L.  J,  IgeUtrôm,  ôfv.  Ak.  Stockh.,  38.  No.  8,  27,  1881. 
In  cleavable  masses.    H.  =  5.    Color  nearly  black.     Streak  red.  like  hématite.    Acts  rery 
feebly  on  the  magnet.    Analysis,  deducting  8  p.  c.  CaCO»* 

Fe,Oi  60*88      PbO  2312      FeO  10  68      MnO  2  20      MgO  1  95      CaO  1*67  =  100 


0BBT8OBBRTL.  -J-JÙ 

For  this  the  compoettjon  2FeO.Fe,0>.PbO.Fe,0,  ia  Buggested.  Dtasolres  readlly  tu  hydro^ 
chloric  actd  with  évolution  of  chlorioe  and  fonnatlon  of  1^  chlorlde. 

Found  at  Ibe  Jakobsberg  manganèse  mine,  Nordmaili,  Wermland,  Swedeni  it  occurs  U 
urrow  veinB  !o  a  granular  limestone,  asBOciated  wlih  Jacobsile. 


242.  OHRTSOBBRTU    [Not  Chryaoberyl  (=  vu.  Béryl)  of   t/te  AneiânU.]     Eriaoberll 


Kieselerde  Klap.,  Beitr  ,  1,  97,  1796;  Ar/Vedion,  Ak.  H.  Stockh.,  1823.     Aluminale  of  Giucln*, 
mainly,  .Ssyiwt,  Am.  J.  8c.,  B,  106,  1834;  Bfrgemann.  De  Cbry»,,  GOtL,  183fl. 

Ortliorhombic.     Axbb  â:l  :è  =  0-47006  :  1  :  058002  Haidinger'. 

100  A  110  =  25°  lOJ',  001  A  101  =  50°  58f ',  001  A  011  =  30^  6»'. 

d(iao,  i^ 

*aoa,H) 

f  (308,  l-i) 
X  (101,  l-i) 


M-    =    60'  H' 


FonM't 

m{UO./) 

•  (100,  «) 

tt  (280,  i-\) 

1  (010.  i-t) 

,  (180,  ».â) 

.(001.P)» 

r  (180,  i.&) 

«m'"  = 

W 

31'            XX 

vu-     = 

109= 

ti       - 

«»" 

82-             ït 

n'     = 

•70- 

«■             ^ 

»■  (OU.  l-i) 

e(211,>.fi) 

k  (031,  3-0* 

•>  (133.  l4) 

p  (081.  8-t)  t« 

.pL 

«  (181,  2-5) 

0  (111,  1) 

0  (Wl.  «4) 

-  40°  r 

nn' 

=    ÎT  48' 

-139°  48' 

=  118-  SS 

-  186'  S7' 

=    72°  IT 

=    34°  8B' 

Im 

=    69°  66 

-    66°  11' 

=    80°  81' 

IM 

=    34*  8» 

1,  Morway,  Me.    3. 


Twina:  tw.  pi.  p  (031),  both  contAct-  and  penetration-twins;  often  repeated 
and  forniiDg  psendo-hexagonal  CTyfiia>\a  with  or  withont  re-entrant  angles*.  Crystala 
^nerally  tabalar  |  a.  Face  a  striated  vertically,  in  twina  a  featber-like  striation, 
et  13-5. 
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Gleava^e:  t  (011)  qnite  distinct;  h  imperfect,  a  more  so.  Fracture  uneves. 
to  conchoidal.  Bnttle.  H.  =  8-5.  G.  =  3-5-3'84.  Luster  vitreous.  Color 
asparagus-green^  grass-green,  emerald-green,  greenish  white,  and  yellowish  green; 

fjreenish  brown;  yellow;  sometimes  raspberry-  or  columbine-red  by  transmitted 
ight.  Streak  uncolored.  Transparent  to  translucent.  Sometimes  a  bluish 
opalescence  or  chatoyancy^  and  asteriated.  Pleochroic^  vibrations  ||  b  (=  i)  orange 
yellow,  c  (=  i)  emerald-green,  a  (=  ^  columbine-red,  cf.  Haid.,  1.  c.  Optically  +. 
Ax.  pi.  \b,    Bx  J_  c.     Indices: 

a  =  1-7470    /?  =  1-7484    y  =  1-7565    .-.  27  =  45°  20'    2E  -  84°  43' 

The  measured  axial  angles  vary  widely  because  of  want  of  homogeneity.  Elé- 
vation of  température  causes  the  axes  to  unité  and  open  again  in  a  plane  ||  6\  Dx.^ 

Var.  1.  Ordinary.—QoXox  pale-green,  being  colored  by  iron;  also  yellow  and  traosparent 
EDd  then  used  as  a  gem.  G.  =  8*597,  Haddam;  8*784,  Brazil;  8*689,  lirai,  Rose;  8  885,  Oren- 
burg,  Kk. 

2.  Alexandrile. — Color  emerald-greeD,  but  columbine-red  by  transmitted  light;  valued  as  a 
gem.  G.  =  8*644,  mean  of  resulto.  Kk.  Supposed  to  be  colored  by  chromlum.  Crystals  often 
very  larse,  and  in  twins,  like  fiff.  8,  either  six-sided  or  six-rayed. 

8.  Uat*ê  Bye. — Color  jB^'eenisb  and  exhibitina:  a  fine  chatoyant  effect;  frora  Ceyion. 

Comi». — Béryllium  aluminate,  BeAl,0^  or  BeO.Al^O,  =  Alumma  80*2,  glucina 
19-8  =  100. 

Analyses,  sets  5ih  Jfid.,  p.  106. 

Pyr.,  etc.— B.B.  alone  unaltered;  with  soda,  the  surface  Is  merely  rendered  dull.  With 
borax  or  sait  of  phosphorus  fuses  with  great  difflculty.  With  cobalt  solution,  the  powdered 
minei-al  gives  a  bluish  color.     Not  attacked  by  acids. 

Obs.— In  Minas  Geraes,  Brazil.  and  also  in  Cevlon,  In  rolled  pebblcs,  in  the  alluvial  deposits 
of  ri  vers;  at  Marschendorf  in  Moravia;  in  the  Ural,  85  versts  from  Ëkaterinburg,  in  mica  slate 
with  béryl  aud  pbeuacite,  the  variety  Alexandrite,  of  emerald-green  color,  columbine-red  by 
transmitted  light;  in  the  Orenburg  district,  S.  Ural,  yellow;  in  the  Mourne  Mts.,  Ireland. 

In  the  U.  S.,  at  Haddam,  Ct.,  in  granité  traversing  gneiss,  with  tourmaline,  garnet,  béryl, 
antomolite,  and  columbite;  in  the  sanie  rock  at  Greenfield,  near  Saratoga,  N.  Y.,  with  tour- 
maline, gamet,  and  apatite;  Orange  Summit,  N.  H.,  in  granité  at  the  deep  eut  of  the  Northern 
raiiroad;  Norway,  Me.,  in  granité  with  garnet,  also  at  Stoneham,  with  fibrolite,  at  Canton,  Peru, 
and  Stowp 

Chryêoberyl  is  from  ;tPL'0'oS,  golden,  firfpvXXoi,  heryl.  Oymophane,  from  Kv^a,  tttive,  aud 
(paircù,  appear,  alludes  to  a  peculiar  opalescence  the  crystals  sometimes  exhibit.  AlexandrUe 
is  after  the  Czar  of  Uussia,  AJexauder  IL 

Artif.— Formed  in  crystals  by  exposlng  to  a  high  beat  a  mixture  of  6of  alumlna,  1*61^ 

glucina,  and  6*0  boric  acid  (Ebelman);  by  puttiuç  a  mixture  of  bervlliumfluoride  and  aluminium 
uoride,  in  the  proportions  of  their  équivalents,  in  a  carbon  crucible.  and  at  the  center  of  the 
fluorides  a  small  carbon  crucible  with  a  little  fused  boric  acid,  and  heating  for  some  houra 
(Deville  and  Caron),  the  process  yielding  fine  crystals  easily. 

Réf.— 1  Pogg..  77,  228,  1849.  «  See  Dx.,  Ann.  Ch.  Phys..  13.  829,  1845;  Mlr..  Min.,  267, 
1852;  Kk.,  Min.  Russl..  4,  54,  1862,  6.  113,  1866;  Dana.  Min  ,  155,  1868;  Schrauf.  Atlas,  Tf. 
XLv,  1877.  «Klein,  Jb.  3Iin.,  548,  1869;  479,  1871.  ♦  Cf.  Cathrein,  Zs.  Kr..  6,  257,  1881. 
»  Dx.,  Propr.  Opt.,  1,  59,  1857,  2,  28,  1859,  N.  R..  54,  1867;  cf.  Mld.,  Bull.  Soc.  Min.,  6,  237, 
1882. 


243.  HAUSMANNITE.     Schwarz    Braunsteinerz    pt.    Wern.,    Bemn.  J..    886,    1789. 

warz  Manganerz  pt.  Karst.,  Tab.  72,  100,  1808.     Black  Manganèse.    Blftttricher  Schwarz- 

Braunstein  Hausm.,  Handb.,  293,  1813.    Manganèse  oxydé  hydraté  K,  Tr.,  1822.    Pyramidal 


Manganèse  Ore  Haid.,  Mohs,  Min.,  2,  416,  1824.  Hausmannite  J/aûl.,  Trans.  H.  Soc.  Ed.,  11» 
127.  1827.  Glanzbra.iu8teiu  Hausm.,  Handb.,  405,  1847.  L'oxyde  rouge  de  manganèse  Fr^ 
Scharfmanganerz  Oerm. 

Tetragonal.     Axis  è  =  1  -1743  ;  001  A  101  =  49°  35'  Haidinger'. 

Porms»:  c  (001,  0)':  e  (101,  1-»);  s  (113,  i),  a-  (112.  i)»,  p  (111,  1),  n  (221.  2)»,  r  (818,  1-8)». 

Angles:  ee"  =  '99^  10 ,  m"  =  57^  56'.  pp"  =  117*  534'.  ee'  =  65'  9',  Sê  =  40'  8 ,  pp'  =  W 
84',  ep  =  87'  17'. 

Twins:  tw.  pi.  e,  often  repeated  as  fivelings  (f.  2).  Habit  octabedral;  faces  * 
usually  bright  and  smooth,  p  striated  |  edge  p/s,  often  dull.  Also  granular  massive, 
partieles  strongly  cohérent. 

Cleavage:  c  nearly  perfect;  e,  p  indistinct.  Fracture  uneven.  Brittle. 
H.  =  5-5*5.  G.  =  4*722,  4-856  Hg.  Lust(T  submetallic.  Color  brownish  black» 
Streak  chestnut-brown.    (opaque. 
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Coup. — Mn,0«  or  MnO.M,0,  =  Manganèse  sesquioxide  69*0^  mauganese  pro- 
toiide  31-0  =  100. 

Analyses,  see  5Ui  £d.,  p.  ltf;d. 

Pyr.,  etc. — B.B.  like  manganite.    Oiasolves  in  lieated  hydrochloric  acid,  yielding  chlorine. 

Obs. — Occurs  in  porphyry»  along  with  other  manganèse  ores,  in  fine  crystals,  near  Ilmenaa 
inThurin^a;  Ilefeld  in  tbe  Uarz;  Filipstad  in  Wermiaud,  Sweden;  also,  as  the  chief  vein 
minerai  with  manganosite,  pyrochroite,  rhodochrosite,  etc.,  at  Lângban  andatNordmark;  atthe 
8]0  mine,  Qrythvttan.  Keported  f rom  Framont  in  Alsace.  Also  reported  f rom  Lebanon,  Penn. 
(but  very  doubtiul,  Qentb). 

ArtiL— Obtained  by  Debray.  Deville  et  al.  by  various  methods  (cf.  Fouqué  Lévy,  Synth. 
Min  ,  248,  18B2):  also  by  Gbr^eu  in  crystals  (G.  =  4*80)  by  keeping  fused  manganèse  chloride 
for  several  hours  in  an  ozidizing  atmosphère  saturated  with  water  yapor,  Bull.  Soc.  Min.,  6, 
1S6,  1888. 


3. 


1,  LiângbaD,  Flink.    2,  Haidinger.    8,  Lângban,  Flink. 

->  L.  c,  also  Ed.  J.  8c..  4,  41.  1826,  and  Pogg..  7,  282, 1826.  •  Haid,  1.  c  ;  Mlr., 
Min.,  257,  1852.  •  Flink.  Lângban,  Ak.  H.  Stockh.,  Bfli.,  12  (2),  No.  7,  40.  1888;  he  glves 
pp'  =  74^  14'.     See  also  p.  1086. 


24^  BSXNIUM.  Menniee  Oerm,  Plomb  ozidé  rouge  H,  Minio,  Piombo  ossidato  rosso 
liai.    Azarcon  natlvo  Bpan.,  DoniSf/ko. 

Pnlyernlent,  occasionally  exhibitiug,  under  the  microscope,  crystalline  scales. 
Also  (artif .)  in  prismatic  crystals. 

H.  =  2-3.  G.  =  4 "6.  Luster  faint  greasy,  or  dull.  Color  vivid  red,  mixed 
with  yellow;  streak  orange-vellow.     Opaque. 

Comp.— Pb.O,  or  2PbO.PbO,  =  Oxygen  9-4,  lead  90-6  =  100. 

Pyr.— In  the  reducing  llame  of  the  blowpipe,  on  charcoal,  globules  of  lead  are  ubiaiued. 

Oba. — Usually  associated  with  galena,  and  also  with  calamme,  and  sometimes  constituting 
pseudomorpbs  after  galena  and  cerussite. 

Occurs  at  Bleialf  in  the  Eifel:  Badcnweiler  in  Baden;  Brillon  in  Westphalia;  island  of 
Anglesey;  Grasshigton  Moor  aud  vvcuniuic  m  i^ugiami;  Leadhills  in  Scotland;  Zmeinogorsk 
mine  in  Siberia.     Keported  from  Zinmpnu.  Mexico. 

In  the  U.  S.,  found  at  Austin's  mine,  Wythe  Co..  Va.,  along  with  cerussite:  reported  as  oc- 
eurring  with  native  lead  at  the  Jay  Gk)u1d  mine.  Alturas  Ce,  Idiibo;  at  the  Rock  mine,  Leadyille. 
Col.,  having  in  part  the  structure  of  the  galena  from  which  it  bas  been  derived  (Uawkins). 

Aitil — Obtained  in  small  prismatic  crystals  by  heating  amorphous  lead  carbonate  in  a  bath 
of  potassium  and  sodium  nitrate  kept  at  a  température  near  800"*  0.,  Michel,  Bull.  Soc.  Min.,  13, 
56,  1890. 


246.  ORBDNERITE.    Kupferhaltlges  Manganerz  Credner,  Jahrb.  Min.,  5.  1847.    Man- 
nnkupferoxyd  Biauêtn.,  Handb.,  1582.  1847.    Mangankupfererz,  Crednerit,  Bff.,  Pogg.,  74, 659, 

Monoclinic.    Foliated  crystalline. 

Cleavage:  basai,  veiy  perfect  ;  less  distinct  in  two  other  directions  obliquely 
inclined  to  one  another.  H.  =  4-5.  G.  =  4-9-5-1;  4*959,  4-977  Eg.  Luster 
metallic.     Color  iron-black  to  steel-gray.     Streak  black,  brownish. 

Comp. — Cu.Mn^O,  or  3Cu0.2Mn,0,  (Rg.)  =  Cupric  oxide  43"0,  manganèse 
sesquioxide  570  =  100. 
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0XIDE8. 


Analyses,  see  5th  Ed.,  p.  166. 

P3rr.,  etc.— B.B.  fusible  only  on  thln  edges.  With  borax  in  O.F.  gives  a  dark  yiolet  color 
(manganèse);  with  sait  of  phosphonis  a  green  glass,  which  on  cooling  is  blue,  and  in  R.F.  be- 
comes  red  (copper).     Soluble  in  hydrocfaloric  acid  with  évolution  of  chloriue. 

Oba. — From  Friedrichsrode,  with  yolbortbite,  malachite,  and  manganèse  ores.  Rammela- 
berg  observes  that  this  ore  is  undoubtedlj  the  source  of  the  cupreous  manganèse  (p.  258),  a 
«econdary  product. 


246.  PSBUDOjàiCOOSITB.    A,  Koch,  Min.  Mitth.,  1.  77.  844,  1878. 
Orthorhombic.     Axes  df  :  î  :  (5  =  0-87776  :  1 :  0-88475  Schmidt\^ 
100  A  110  =  *W  16i',  001  A  101  =  45°  ISf,  001  A  011  =  41°  30'. 

Pormsi  e   (001,  0)  n  (102',  f  î)«  y  (011,  1-ï)  q  (182,  \i)^ 

«  (100,  U)  m  (110,  /)  l  (101. 1-i)  p  (188,  1  8)  r  (181,  8-0)^ 

«(010,  i-{)  6   (180,  »-S)  /i(201,  2-î) 


mm*"  =  82" 

88' 

66'         =  4V 

85' 

nn'     =  53° 

80' 

W       =90° 

27' 

127**  14' 

*26'  28' 

88**    0' 


pp'  =  28*  15' 
pp'  =  86'  51' 
pp'  =  79"*  68' 


ep 

cq 
er 


48"  26' 
62°  9' 
70"  86* 


Aranyer  Berg. 


mann.  Min. 


TTsually  in  minute  crystals,  tabular  )  a  and  often  prismatic 
Il  S;  a  faces  striated  horizoutally  ;  alsoin  large  coarse  crystals. 

Cleavage:  c  distinct.  Fracture  uneven  to  subconchoidal. 
H.  =  6.  G.  =  4-390  Cederstrôm,  4-98  Koch.  Luster  ada- 
mantine; on  the  fracture  greasy.  Color  dark  brown  to  black, 
nearly  opaque;  on  thinuest  edges  red,  translucent.  Streak 
ocher-yellow  or  reddish  brown.  Optically  -f .  Ax.  pi.  ||  b, 
Bx  J.  a.  Dispersion  v  >  p.  Axial  angle:  2H  =  84"  30' 
Lattermann*. 

Comp — Probably  Fe,(TiOJ,  or  2Fe,0,.3TiO,  =  Titanium 
dioxide  42-9,  iron  sesquioxide  57*1  =  100,  Cederstrôm. 

Anal.— 1.  Koch.  on  01  gr..  Min.  Mitth.,  1,  844,  1878.    2,  Latter- 
Mitth.,  9,  47, 1887.    8,  CederstrOm,  Zs.  Kr..  17,  188.  1869. 


1.  Aranyer  Berç    G.  =  4*98 

2.  Eatzenbuckel 

8.  Bamle  G.  =  4*89 


•  AliOi  tr. 


TiOa       Fe,0,         MgO 

52-74        42-29*        [4*28»»] 
46-79        48  64  4*58 

4426        56-42 

^  Also  CaO. 


ign.  0-69  =  100 
=    99-96 
=  100-68 


Pyr. — B.B.  nearly  in  fusible,  with  the  fluxes  reacts  for  iron  and  titanium.  Deoomposed 
partly  by  boiling  hydrochloric  acid,  whoUy  by  sulphuric  acid. 

Obs.— Fouud  with  hypersthene  (the  so-called  szaboitc)  in  cavities  of  the  andesyte  of 
Aranyer  Berg,  Transylvanla;  with  hypersthene  and  tridymite  in  the  trachyte  of  Riveau  Grand, 
Mt.  Dore.  Puy-de-Dôme;  in  the  nephellnyte  of  the  Katzenbuckel  in  the  Odenwald;  with  the 
«patite  from  Jumilla,  Spain;  in  andesyte  from  Berings  Is.  ;  on  récent  lava  (1872)  from  Vesuvius. 

In  large  crystals  several  inches  long,  prismatic  1  b,  at  Havredal.  Bamle,  Norway,  embedded 
in  kjerultine  (wagnerite)  altered  to  apatite,  also  associated  with  quartz,  feldspar,  titanic  iron 
(Bgr.,  G.  Fôr  Fôrh.,  10.  21,  1888,  CederstrOm.  1.  c). 

Réf.—'  Aranyer  Berç  [Term.  Fûz.,  4.  No.  4,  18801,  Zs.  Kr.,  6,  100.  The  position  taken  is 
that  oriffinally  proposed  by  Groth  showing  relation  to  brookite,  ibid.,  3,  806,  1879:  with  Koch, 
Groth,  1889,  and  othera,  the  axes  à  and  è  as  liere  taken  are  interchanged.  The  anglesvary  rather 
widely,  see  Koch,  1.  c,  and  Zs.  Kr.,  3,  806;  Lewis,  Jumilla.  Spain.  ib.,  7,  181,  1882;  Oebbeka, 
Mt.  Dore,  ib.,  11,  870,  1886. 

»  Koch,  Groth,  1.  c.    »  Schmidt,  1.  c.    *  Oebbeke,  1.  c.    »  Lattermann,  1.  c. 


247.  BRAUNITB.  Brachytypous  Manganese-Ore,  Braunite,  EM.,  Ed.  J.  Se.,  4,  48, 
1826,  Trans.  R.  Soc.,  11,  187,  1827.  Hartbraunstein  JSaiMm.,  Handb..  222.  1847.  Marceline 
Aud..  2,  188, 1882.  Heteroklin  Breith.,  Pogg..  49,  204,  1840  (in  art.  by  Eyreinoy),  Handb., 
3,  801,  1847.    Leptonématite.  Pesillite  Adam,  TAhh  Min.,  75,  1869. 
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1.  2,  Lângban,  Flink. 


Tetragonal.    Axis  t  =  0-9850;  001  A  101  =  44"^  34'  Haidinger*. 

Formai  :  e  (001,  0);  a  (100,  t-t)»,  m  (110,  /)»,  e  (101,  1-»)»  as  tw.  pi.,  p  (111,  1),  «  (221,  2) 
y  (428. 1-2)*.  X  (421,  4-2). 

Angles:  cp  =  54'^  19f .  m  =  70'  15'. 
^  =  77*'  13'.  jRp"=  nœ^  39',  pp'  =  70° 
r,  «'  =  83"  27'.  a»'  =  85*  56', 
«'»  =  51°  48'. 

Twins:  tw,  pi.  e.  Commonly 
in  octanedrons,  nearly  isometric 
in  angle.  Faces  c  faintly  stri- 
ated  \  edge  c/p\  s  uneyen  and 
striated  ||  edge  p/s;  x  smooth^ 
«Yen.     Also  massire. 

Gieavage  :  p  perf ect.   Fracture 
uneyen  to  suDconchoidal.    Brit- 
tle,      H.  =  6-6  5.     G.  =  4-75- 
4-82;  4-752,  Elgersburg,  Rg.;  4-818,  ib.,  Haid.;  4-77,  St.  Marcel,  Dmr.     Luster 
sabmetallic.     Golor  dark  brownish  black  to  steel-gi-ay.    Streak  same. 

Comp. — 3Mn,0,.MnSiO,  (Rg.)  =  Silica  10*0,  manganèse  protoxide  11-7,  man- 
ganèse sesquioxide  78-3  =  100. 

AnaL— 1.  Rg.,  Min.  Ch.,  160.  1875;  Pogg.,  124,  515,  1865.    2.  Dmr..  as  glven  by  Rg.,  1.  c. 
^,  Igelstrôm,  Bull.  Soc.  Min.,  8,  421,  1885. 

CaO 

0-91      BaO  0-44.  H,0  100  =  100 

1-25      Fe,0«  1-49  =  100 

0-95»    PbO  0-66,  FeO  1-88  =  100 


Marceline  (heterocline)  from  St.  Marcel,  Piedniont,  is  impure  braunite.  Cf.  Dmr..  Ann. 
Mines,  1,  400.  1842. 

Pyr.,  etc.— B.B.  infusible.  With  borax  and  sait  of  phosphorus  gives  an  amethystine  bead 
in  O.F.,  becoming  colorless  in  R.F.  With  soda  gives  a  bluish  çreen  bead.  Dissolves  in 
bydrochloric  acid  evolving  cblorine,  and  leaving  a  residue  of  gelatinous  or  flocculent  silica 
(Kg.).    Marceline  gelatinizies  with  acids. 

Obfl«— Occurs  both  crystallized  and  massive,  in  veins  traversing  porphyry,  at  Oebrenstock, 
near  Ilmenau;  at  Elgersburg  in  Thuringia:  near  llefeld  in  the  Harz;  at  St.  Marcel  in  Piedmont; 
«t  Elba;  at  Botnedal,  Upper  Tellemark,  in  Norway;  at  the  manganèse  raines  of  Jakobsberg, 
Sweden.  alsoatLângban,  and  attbe  Sjô  mine.  Qrythyttan,  and  Glakftrn,  Orebro.  At  Vizianagram, 
Bimlipatam  and  elsewhere  in  India  in  large  quantity  (Mallet,  Min.  India,  55.  1887).  In  the 
Wellington  district  and  elsewhere  in  New  South  Wales  (Liversidge,  Min.  N.  8.  W.,  110,  1888). 

Kamed  af  ter  Mr.  Braun  of  Gotha. 

Rot—»  Ed.  J.  Se,  4,  48,  1826.  or  Pogg..  7,  284,  1826.  Schuster  bas  attempted  to  show  that 
the  Jakobsberg  crystals  belong  to  the  rhonibohedral  system  with  tetartohedral  development,  but 
his  conclusions  seem  very  doubtful,  Min.  Mitth..  7.  443.  1884.  «  Rath,  Pralorgnan  mine,  St. 
Marcel,  Piedmont,  Ber.  nied.  Ges.,  Dec.  4.  1882;  he  gives  pp'  =  70"  8'  and  70°  13'.  »  Schmiit, 
Maderanerthal,  Zs.  Er.,  11,  603.  1886.  *  Flmk.  L&ngban.  Ak.  H.  Stockh.,  Bih.  32  (2),  No.  7. 
38,  1888;  be  giyespp'  =  70*  19'.    See  also  p.  1029. 


SiO. 

MnO          0 

1.  Elgersburg 

2.  St.  Marcel 
8.    Jakobsberg 

8-68 

7-70 

18-67 

80-94         8-08 
81-42        [8-14] 
80-28         817 

*  Including  MgO. 

IV.  Dloxldes,  BO. 


Rutile 

Group, 

Tetragoi 

6 
0-6723 

1M8. 

Cassiterite 

SnO, 

1249. 

Poiianite 

MnO, 

0-6647 

350. 

Ratile 

TiO, 

0-6442 

«51. 

Plattnerite 

PbO, 

0-6764 

Wtth  the  Rutile  gmap  li  aiso  Bomethnes  Included: 

Zircou    ZrO,.8iO,  i  =  0-6404. 

In  thb  work,  however,  Zircou  1b  clturcd  amoiig  tbe  siHcatea,  wUh  the  allled  apocies, 
Thorlte,  TLO,.6iO..  i  =  0*6403.    Set-  p  488. 

A  («tragonal  form,  approxlmaliog  closely  to  thatof  the  apectes  of  ibe  Rutile  Group,  bélouga 
ilao  U>  a  number  of  otber  «pecies.  as  Sellaiie.  MgFi:  Taplolite,  Fe(Ta,Nb)iOt;  Xenotime, 
ÏPO*.  etc. 


252.  OctahedTite 

253.  Brookite 
251.    Pyroloiite 


TiO. 
TiO, 
MdO, 


Tetr^onal  i  =  1-1771 

Orthorhombic      â:h:è  =  0*8416  : 1  :  0-9444 
Ortliorhombic  ? 


Ore  of  the  Kaaairepoi  qf  tht  Oredci  (&n>d..  etc.),  and  of  the 
34,  47.  etc.;  noi  of  tbe  Stannum  [=  a  pewter-like  alloyl  of  Plin. 
anenico  min.,  Wall.,  Hm..  808. 1747.  Uioe  d'Etaln.  A-.  Trt.  Wall., 
1768.  Tin  Ore,  Tin  Stooe.  Zianatein.  Zlnnerz  0«rm.  Stannum  calcifonne  (Oxlde  of  TId)] 
Bergm-,  Opusc..  2,  488,  1790;  Klmr.,  Beitt..  2.  248,  1797.  Blain  oxydé  iPV.  Caedterfte  Beud., 
2,  618,  1883.     Eaaailerit  Oerm.    Tentiroalm  Bwd.    StagDO  oesidato  liai. 

TetragonaL     Axis  i  =  0-67232;  001  A  101  =  33°  54f'  Becke". 


Fonna»! 

r,  (480, 

H) 

SSIi 

;    {8-lll,'l-«) 
(    (813,  1-8) 

u,  (743, 14) 
0(646,Î4)* 

.  (31-14-18.H> 

«  (001,  0) 

/ï  (870. 

i-li- 

•    (881.8-)" 

a  (100,  i-i) 
m  (110,  /) 
h  (310,  i-3) 
••  {830,  M) 
P  (760.  i-\f 

*  (14  18-0,  H#) 
»   (101.  \-i) 
M  (301.  M) 
«  (114.  i) 

»  (111. 1) 

i    (652,}) 
«  (551,  5) 
r,  (771.  7) 

•■   (753,  1-  )• 

u'     = 

46 

38' 

«'    = 

81 

31'              «■«■■ 

=  166'  141' 
=    39°  68' 

•M  =    34°  69' 

ww'   = 

86 

30- 

««■  = 

87 

84'              «■ 

mp  =    60°  18' 

«('■    = 

67 

60' 

*»■'  = 

36 

44i'               «•" 

?       1^ 

=    31°    1! 

™-  =    32-43' 

uw"  = 

146 

63' 

ïy"  = 

69 

=    30°  53i' 

a»'     = 

18 

40' 

î?'  = 

87 

=    61*  43' 

et    -    35'  lOi' 

m    = 

41 

1' 

M"     = 

134 

38'                m 

=    33°  35' 

e<    =    67°  86' 

«'    = 

08 

19* 

ZlDnwald,  Sbk. 


wald.  BrowD. 


Twins:  tw.  pi.  e,  both  contact- and  penetration-twiiis;  often  repeated  prodno 
ing  ooniplex  forma,  somelimes  stellate  fivelinp;».  Fact-B  -■,  m  ofteii  uneven;  face» 
in  sone  e,  e,  as  also  thosf  in  piismatic  zoup.  often  striated  parallel  to  their  re- 
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^flpectiye  intersections.      Often  in  reniform  shapes^  stmctare  fibrons  divergent; 
abo  massive,  granular  or  impalpable;  in  rolled  grains. 

Gleavage:  a  imperfect;  s  more  so;  m  haraly  distinct.  g^ 

Fracture  subconchoidal  to  uneven.  Brittle.  H.  =  6-7. 
6.  =  6-8~7'l.  Liister  adamantine,  and  crystals  usually 
splendent.  Color  brown  or  black;  sometimes  red,  gray, 
white,oryellow.  Streak  white,  grayish,  brownisb.  Nearly 
transparent  to  opaque.    Opticîilly  -f ,    Indices:  gDj  =  19966, 

€,  -z:  2"0934.     Grubenmann  (Rosenb.). 

Var. — 1.  Ordinary,  Tin-slone.  In  crvstals  and  massive.  G.  of 
ordinary  cryst.  0*96;  of  colorless,  from  t^ipuiini  R.,  Bolivia,  6'8d2, 
Forbes;  of  honeyyellow.  from  Oruro,  6'704,  id.;  of  very  pure 
crystals  from  Cambuco,  6'4,  id  ;  of  black  cryst.  fr.  Tipuani,  7*021, 
id.      The  acute    pyramidal  variety  (f.   2)  is  called  needle  Un  ore  Cornwall,  Haid. 

(Nadelzinnerz  Qenn.).  The  twin  crystals  are  called  by  the  Oerman 
minera,  Zwitier,  SSinngraupen. 

2.  Wood  Tin  (Holzzinnerz  Oerm.).  In  botryoidal  and  reniform  shapes,  concentric  in  struc- 
ture, and  radiated  âbrous  internally,  although  very  compact,  with  the  color  brownisb,  of  mixed 
shades,  looking  somewhat  like  dry  wood  in  its  colors.  Toad'a-eye  tin  is  the  same.  on  a  smaller 
scale.    G.  of  one  vanety  6'514. 

Stream  Un  is  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  streams  or  in  the 
gravel  of  the  adioining  région.  It  has  been  derived  from  the  wear  and  décomposition  of  the 
rocks  carrying  tin  ore. 

Comp.— Tin  dioxide,  SnO,  =  Oxygen  21-4,  tin  78*6  =  100.    A  little  Ta,0.  is 

«ometimes  présent^  aiso  Fe,0,. 

Analysis,  by  Becke,  of  a  dark  colored  crystal,  1.  c: 

Schlackenwald        SnO,  9674  Fe,0,  0 12  CaO  0*41  810,  019    =    99*46. 

Other  analyses,  see  5th  Ed.,  p.  158,  aiso  Genth,  Am.  Phil.  Soc,  24,  26.  1887.  Genth 
shows  of  Mexican  cassiterite  that  the  red  varieties  carry  Fe,Ot  up  to  6  p.  c.  and  more,  with 
G.  =  6-54-6  91;  the  yellow  carry  As«0»  to  10  p.  c,  and  ZnO  to  8  p.  c,  with  G.  =  616-6-51; 
thèse  constituents  are  to  be  regarded  dnoply  as  impurities. 

Pyr.f  etc. — B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives 
a  white  coatiog.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganèse.  Only 
slightly  aoted  upon  by  acids 

Obs. — Occurs  in  veins  traversing  granité,  gneiss,  mica  schist,  chlorite  or  clay  schist,  and 
porphyry;  aiso  in  finely  reticulated  veins  forming  the  ore-deposits  called  stock works,  or  simply 
impreçnating  the  enclosing  rock.  The  commonly  associated  minerais  are  quartz,  wolframite, 
scheelite,  aiso  mica,  topaz,  tourmaline,  apatite,  fluorite;  further  pyrite,  arsenopyrite,  sphalerite; 
molybdenite,  native  bismuth,  etc 

Formerly  very  abundant,  now  less  so,  in  Comwall,  yh  fine  crystals,  and  aiso  as  toood-Un  and 
Mream-Un;  in  Devonshire,  near  Tavistock  and  elsewhere;  County  of  Wicklow,  Ireland;  in  pseudo- 
morphs  after  feldspar  at  Wheal  Coates.  near  St.  Agnes,  Comwall;  in  fine  crystals.  often  twins, 
at  Schlackenwald,  Graupen,  Joachiinsthal,  and  Zinnwald,  etc..  in  Bohemia;£hrenfriedersdorf, 
Altenberg,  etc.,  in  Saxony;  at  Limoges  in  splendid  crystals;  aiso  in  Galicia;  Greenlnnd,  with 
cryolite  at  Ivigtut;  Sweden,  at  Finbo;  Finland,  at  Pitkftranta. 

In  the  £.  Indies,  on  the  Malay  peninsula  of  Malacca  and  the  neigbboring  islands.  Banca, 
and  Bilitong  near  Bomeo.  In  Australia,  abundant,  thus  :  In  New  South  Wales,  over  au  area 
of  8500  sq.  miles,  aiso  in  Victoria;  in  Queensland  in  alluvial  deposits  over  a  large  area  along  the 
Sevem  river  and  its  tributaries,  aiso  in  numerous  veins  in  granité.  In  large  amount  in 
Tasmania.  In  Bolivia,  S.  A.,  in  the  gold  région  along  the  Tipuaui  R.;  at  Oruro  tin  mines:  and 
at  Carabuco,  Bolivia;  in  Mexico,  in  Durango;  aiso  Guanajuato.  Zacatecas,  Jalisco. 

in  the  United  States,  in  Maine,  sparingly  at  Paris,  Hebron,  Wiuslow  and  Stonebam.  In 
Moêê.,  at  Chesterfield  and  Goshen,  a  few  crystals,  with  albite  and  tourmaline.  In  N.  Hamp.,  at 
Lyme,  and  somewhat  more  abundantly  in  the  town  of  Jackson.  In  Virffinùi.  sparingly  in  some 
gold  mines;  aiso  more  abundantly  on  Irish  Creek,  Rorkbridge  Co.,  with  wolframite,  etc.,  Glen- 
wood.  Mason,  W.  Va.  In  Alabama,  in  Coosa  Co.  In  Souifi  Dakota  near  Hurney  Peak  and 
near  Custer  City  in  the  Black  Hills,  where  it  has  been  mined  to  some  extent,  but  with  indiffèr- 
ent success;  in  the  Nigger  Hill  district  in  Lawrence  Co  lu  Wyoming,  in  Crook  Co.  In  Mon- 
tana, near  Dillon.  In  Oal^ornia,  in  San  Bemardino  Co.,  at  Temescal  (see  p.  1080).  In  Idaho,  on 
Jordan  creek.  near  Boonville. 

Artif.— Formed  in  crystals  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  SnOt 
(Deville);  by  action  of  steam  on  chloride  or  fiuoride  of  tin  (Daubrée).  Aiso  Bourgeois,  Bull. 
Soc.  Min.,  11,  58.  1888. 

Alt.— Substitution  pseudomorphs  after  orthoclase,  quartz,  tourmaline  occur  in  Comwall; 
aU»  after  hématite  and  magnetite  in  Mexico  (Genth). 
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OXIDES. 


Reil—i  Graupen,  Bohemia,  Min.  Mitth.,  248.  1877;  Mlr.  gives  e^  =  88"  55' 2  .*.  é  =  0*6726^ 
Min..  230;  Nd..  Pitkttranta,  c«  =  88^  53è',  h  =  0-6718.  Pogg.,  101.  687.  1857. 

*  Cf.  Mlr..  also  Becke.  1.  c.  the  latter  for  authorities.  etc.;  also  earlier,  Hbg..  Min.  Not.,  1, 
28.  6.  18.  1864;  Oadolin,  Vh.  Min.  Ges..  161.  1855-56  (who  adds  many  doubtful  planes  not 
included  hère);  Nd.,  1.  c.  An  early  paper  by  Piiillips  on  the  Comish  forma  is  elaborately 
illustrated  with  285  figures,  plates  15-26.  Trans.  G.  8oc..  London.  2,  836.  1814  *  Becke,  1.  c. 
*  Erem..  Transbaikal.  Vh.  Min.  Ges.,  11,  278,  1876.  '  Bodewic.  Min.-Samml.  Strassburg.  104. 
1878.    <  Zeph.,  Schlackenwald.  Lotos.  1880.    ^Busz.Zinnwald.Zs.  Er.,  16,628, 1889.    Seep.1030. 

Stannitb  ^0»^.,  Handb.,  3,772,  1847.  An  amorphous,  pale  yellowish  white  substance, 
from  Cornwall.  with  H.  =  6*5,  G.  =  8  545;  bas  been  regarded  as  a  pseudomorph  after  feldspar, 
containing  much  tin  diozide  as  a  mixture  with  the  other  ingrédients. 

AiNALiTB  A.  E.  Ncrdenêkiôld,  Fini.  Min.,  162,  1855,  26,  1868.  A  cassiterite  containing 
nearly  9  p.  c.  of  tantalum  pentoxide.  Isomorphous  with  cassiterite,  and  presenting  the  planea 
0,  ê.  H.  =  6-6*5;  G.  =  6  0-^*8.  Luster  vitreous  to  adamantine;  color  black  to  grayish  black; 
streak  light  brown;  opaque.    Analysis  by  Nordenskiôld: 


SnO,  88*95 


Ta,0»  8*78 


FeaO,  204 


CuO  0*78  =  100-56 


From  Pennikoja  In  Somero.  Finland,  with  tantalite  and  beiyl  in  albite.    Cf.  Tapiolite» 
p.  788. 

249.  POIilANTTXI.    Pyroluslte  pt.    Lichtes  Graumanganerz  Breithaupt,  Char.,  281,  1882. 
Polianit.  id.,  Pogg..  61.  191,  1844. 

Tetragonal.     Axis  è  =  0-66467;  001  A  101  =  33*'  36|'  E.  S.  Dana*. 

Formai .  ^  (iqo,  i-i),  m  (110,  /);  A  (210,  ù2)i  e  (101,  l-t),  g  (201.  2->);  s  (111,  1).  n  (221,  2); 
•  (881,  84). 


1. 


3. 


m    ?4 


m 


l 


ah  =  26*  84' 

ee"  -    67"  18' 

M"    =    86"  27' 

«'"» 

hh'  =  36*  52' 

gg"  =  106"    6' 

nn"  =  128"  59' 

es 

êô'  =46"    5' 

ês'    =*57"56' 

te'     =    20"  51' 

oe 

gg'  =  68"  49' 

nn'  =    77"  15i' 

«'"  =    61"  85' 

fM 

Figs.  1-8,  Platten,  Bohemia. 

=  45"  18' 
=  41"  464' 
=  89*  50^ 
=  25"  ir 

Often  in  composite  parallel  groupings  of  minute  crystals,  the  resulting  form 
haying  a  rough  summit  and  rhonibie  form.  Also  formiug  the  outer  shell  of  crys- 
tals  having  the  form  of  mangsinite. 

Cleavage:  w  perf ect.  Fracture  uneven.  Brittle.  H.  =  6-6'5.  G.  =  4'992 
Pfd.;  4-838,  4*880  Breith.;  .5*026  Rg.  Luster  metallic.  Color  light  steel-gray  of 
iron-gray.     Streak  black.     Opaque. 

Comp. — Manganèse  dioxide,  MnO,  =  Oxygen  36*9,  manganèse  63*1  =  100. 

AnaL— 1.  Plattner.   Pogg.,   61,   192,  1844  and  Rg.,  Min.  Ch.  174,  1875.     2,  Rg.,  L  o. 
8,  Penûeld,  Am.  J.  Se,  36,  247,  1888. 


MnO 

O 

Fe,0. 

SiO, 

H.O 

insol. 

1. 

G.  =  4*84-4*88 

8M7 

18*21 

017 

.i. 

0*82 

018  =  100 

2. 

G.  =  6026 

80-82 

18*60 

— . 

— 

_ 

—    =  99*42 

8. 

G.  =  4*992 

80*81 

18*16 

016 

0*86 

0*28 

0  16  =  99*98 

The  loss  by  ignition  in  (1)  was  12*48,  in  (2)  12*44;  in  an  other  analysis  by  Penfield  12*42;  Willi 
only  a  trace  of  H«0.    Plattner's  analysis  gave:  Mni04  87  27,  O  12*11. 
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r.— B.B.  alone  infusible;  on  charcoal  loses  oxygen*  the  usuai  reactions  for  manganèse 
with  the  fluxes.    Evolves  chlorine  when  treated  with  hydrochloric  acid. 

Obs.— Occurs  at  Platten,  Bohemia.  It  is  distinguisbed  from  pyrolusite,  witb  which  it  bas 
often  been  confounded  (tbougb  tbe  distinction  was  insisted  upon  by  Breitbaupt)  by  its  bardness 
and  its  aubydrous  cbaracter.  Like  pyrolusite  it  is  often  a  pseudomorpb  after  manganite.  Tbe 
name  refers  to  tbe  gray  color,  from  TtoXiaïvea^at,  to  hecome  gray. 

Ret— >  Am.  J.  8c.,  36,  248,  1888.  Tbe  form  was  earlier  regarded  as  ortborbombic,  but 
only  imperfectly  made  out.    Cf.  also  Breitb.,  1.  c,  and  KOcblin,  Mm.  Mittb.,  9,  29,  1887. 


260.  RUTUiB.  Scborl  rouge  de  Lisle,  Crist.,  2,  421.  1788:  v. 
Bom.,  Cat.  de  Raab,  1,  168,  1790.  Rotber  Scborl  pt.,  Titaukalk, 
Kiapr.,  Beitr.,  1. 238,  1795  (dlscov.  of  métal  Titanium).  Red  Scborl 
Kirw.,  Min.,  1,  271,  1794.  Titanite,  id.,  2.  329.  1796  [not  Tltanite 
Klapr.,  1794  =  Spbene].  Scborl  rouge,  Sagenite,  Sattssure,  Alpes, 
4.  §  1894,  1796.  Crispite  (fr.  Crispait.  St.  Gotbard)  Delameth.,  T.  T., 
2.888.1797.  Rutil  Tïfe^.,  1800,  Ludwig's  Wem,  1.  55, 1803.  Titane 
oxydé  H.,  Tr.,  1801.  Edisonite  W,  E.  Hidden,  Am.  J.  Se,  36,  272, 
1888 

Scbwarzer  Granat  Lampctdiuê,  Samml.,  2,  119,  1797.  Eisen- 
haltiges  Titanerz  (fr.  Olâbpian)  Klapr.,  Beitr.,  2, 235,  1797  =  Nigrin 
Karst,,  Tab.,  66,  79,  1800.  Ilmenorutile  Koksharav,  Min.  Russl.,  2, 
352,  1854. 

Tetragonal.     Axis  é  =  0-644154;    001  A  101  =  32° 
47'  16"  Miller'. 


1. 


» . 


e  (001,  0) 

a  (100.  ùi) 
m  (110,  /) 

f  (810,  ^81* 
u  (710,  i-7) 


X  (410,  iA) 
l    (310,  i-8) 
f  (940,  *.*)• 
h  (210,  i.2) 
Q  (580,  i-\r 
r  (320,4) 


*  (430,  i-iY 

d  (508,  f  »)» 
e   (101,  1-f  ) 
V  (801.  8-») 
0  (902, 1-»)" 
v>  (501,  5-0* 


a  (227,  f  )• 
/?(112,  i)> 
ô  (228,  *)• 

J). 


Alexander  Co.,  N.  C, 

a  (441,  4)« 
?f  (518.  f -ô)» 


a  (111 
/i(998, 
P  (221, 


) 


n  (516,  1-5)» 

t  (318,  1-3) 

V  (625,  l-D» 

g  (212,  1-2)* 


Ç  (531, 
/  (828, 
s  (821. 
r  (651, 
r  («89, 


at 

au 
ax 
al 
ah  = 
aQ  = 
ar    = 

«'  = 
w'  = 
ww'  = 


70  ^f 

S"  8' 
14"  2' 
18"  26' 
26"  34' 
80*58' 
88"  41' 

46'    2' 

77"  48' 
84^57' 


dd"  = 

ee"  = 

Vv  = 

vno"  = 

m'  = 

PP'  = 

M"  = 

liM"  = 

PP"  = 


48"  5U' 
♦66"  84'  82" 
125"  17' 
145"  80' 

56"  521' 
76"  37' 
84^40' 
91"  24' 
=  122"  29' 

=    14"  35' 


c6  = 
eô  = 
es  = 
cp  = 
ca  - 

et  = 
eg   = 

<<f  = 
at    = 

nn'  = 


24"  29' 
81°  16' 


=  42" 
=  61" 

=  74" 

=  84" 
=  85" 
=  87" 
=  66" 
=  85" 


20' 
14' 
39' 

10 

42' 
28' 


W  = 

«'"  = 

ffff'  = 

W'"  = 

r  = 

«'  = 

ggrll  ^ 

mt  = 


12^ 
29' 
20" 
21" 
30" 
13" 
39" 
20" 


22' 
6' 
28' 
18' 
18' 
47' 
42' 
45' 
61"  16' 
36"  23' 
25"45i' 


Twins":  tw.  pi.  (V)  e,  often  geniculated;  also  contact-twins  of  very  varied  habit, 
sometimes  sixlings  ana  eightlings.  (2)  v  (301)  rare,  contact-twins  (f.  9)  ;  rarely 
both  methods  observed  in  the  same  crystal;  sometimes  shows  tw.  lamellœ"  ||  e, 
also**  1  902.  Crystals  comraonly  prismatic,  vertically  striated  or  furrowed;  often 
slender  acicalar.     Occasionally  compact^  massive. 

Cleavage:  a  and  m  distinct;  s  in  traces.  Parting  due  to  twinning  ||  902". 
Fracture  subconchoidal  to  uneven.  Brittle.  H.  =  6-6*5.  G.  =  4-18-4-25; 
also  to  5'2.  Luster  metallic-adamantine.  Color  reddish  brown,  passing  into  red  ; 
sometimes  yellowish,  bluish,  violet,  black,  rarely  grass-green  ;  by  transmitted  light 
deep  red,  Streak  pale  brown.  Transparent  to  opaque.  Optically  +.  Double 
refraction  strong.  Refractive  indices  nigh:  co,  =  2-6158,  €y  =  2*9029  for  Na, 
Bàrwald**.     Sometimes  abnormally  biaxial,  cf.  Mld". 

Comp.,  Tar.— Titanium  dioxide,  TiO,  =  Oxygen  40*0,  titanium  600  =  100. 
A  little  iron  is  nsually  présent,  sometimes  up  to  10  p.  c. 

Var.— 1.  Ordifiary.    Brownish  red  and  other  shades,  not  black.     G.  =  4  18-4-25.     Trans- 

rrent  quartz  1b  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  this  variety 
the  Sagenite  (fr.  aaytfVTf,  a  net),  also  named  Oriapiie.  Dark  smoky  quartz  penetrated  wii'b 
Ihe  acicalar  rutile  is  apparently  the  Veneris  crinU  of  Pliny  (Flèches  d'amour  Fr.,  or  Venus  hair- 
BtooeV  Acicular  crystals  often  implanted  in  parallcl  position  on  tabular  crystals  of  hématite; 
also  somewhat  similarly  on  magnetite. 


OXIDEb. 

t)  wu  mippoaed  to  be  an  lodependent  orthorbombic  foim  nf  TiOi,  tbcii^li 

.  '       ftpproiimatioep  closely  la  angle  to  rutile  ("  un  miaenil 

qui  par&tt  offrir  une  forme  dimorphe  du  rulile,"  Dx., 

Bull.  Soc.  Hin.,  9,  184,  1886).     Tbere  ran  be  no  doulit, 

bowever,  that  it  is  sinvilar  to  the  forma  trcim  llie  lirai 

—  and  fmm  8Darum(f.  2),  dcwribcd  by  MOgge",  pecutlar 

in   HhowJDg  a   partlng  |   0  (903),  04^-  (9U3  a  002)  = 

88°  4',     Fouad  very  sparlut^ly  in  Ihe  culd  wasliingB  ot 

Polk  Co..  N.  C.    Named  after  tlie  mfeDtor,  Thomas 

I         A.  Edison. 

I  a.   F«TT\ffrou».     (o)  Nigrin»^   Color  black,  wbence 

I  the  name.  Conlaioa  2  to  8  p.  c.  of  Fe,0>.  Bul  a« 
ordlnary  rutile  bas  1  to  2  p.  c,  tlie  dUlinuiJon  U  very 
small.  Q.  =  4  24S,  OUbpiaa;  4'242  Prcilierg.  A  jet- 
black  rutile  from  8t,  Peter's  Dôme,  Colomdo,  wiih 
8-77  p.  c.  PeO  (EnkiDB).  and  G.  =  4-388,  beliings  liere, 
cf.  W.  B.  Smith,  Proc.  Col.  Soc,  2, 175,  1887.  Àuoihur 
2.  Form  with  partitig  I  m  Mgg.     8,      b^^knitile  from  Colorado  closely  resemW 

Pseudomorpli  after  hématite,  Bln-  jj,  Il„^„oruiiU.     A  black  variety  from  tbe  llmen 

nenlbal,  Kath.  j,^    containing  up  lo  10  p.  c.  or  more  of  Fe,0,.  and 

baving  G.  =  5074-S1B3.     Cf.  Erem.'.  aiso  Kk..  Min.  RuasI..  6,  1B8. 

A  black  rutile  occurring  in  Ibe  eranil«  of  the  Black  Hills,  DnkolB,  la  in  iwin  cryslalg, 
prfsmatic  and  orthorbombic  lo  habit  by  exieusion  of  Iwo  pyramidal  faces  (*);  il  bas  G,  =  5-2ft- 
B-81,  and  contain»  8-01  p.  c.  FeO  and  1-35  SnO,  ;»ccording  to  W.  P,  Headden  (Am.  J.  Se.,  41, 
240,  ISOl).    A  similar  form  bas  been  described  by  Mikiucbo-Maclay,  Jb.  Min.,  2,  68,  1885. 


r<^ 


Vi>^ 


8.  Chrom^tTimê.  Tllane  osydé  chromifôre  H.  A  grasa  green  variety,  containing  chrome. 
Whicb  gives  the  color      Cf.  below,  alao  Arznini,  Za.  Er..  B,  334,  1883. 

PjtTt  etc — B.B.  infuaible.  Wlih  sait  of  pUospliorus  giïcs  a  colorlesa  bead,  whtch  in  R  P 
assumes  Bviolel-color  OH  cooling.  llost  varielîes  contain  iron,  and  giïe  a  brownisli  yellow  oi 
red  bead  in  H.F.,  Ihe  violet  only  appcaring  after  trcatment  of  the  bead  wiih  meullii;  lin  on 
cbarcoal.  Insoluble  In  acida;  made  solulile  by  fusion  wilh  an  alkali  or  alkaline  carbonsic. 
Tlie  snlulion  containing  an  excess  of  ucid.  wilb  the  addition  of  tln-foll,  gjves  a  beautiful  ïioltl 
color  wlifen  conceotrated. 
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Obfl. — Rutile  occurs  in  granité,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimes  In 
granular  limestone  and  dolomite  i  common,  as  a  secoudary  prdauct,  in  the  form  of  microlites  in 
many  slates.  It  is  generally  found  in  embedded  crysials,  often  in  masses  of  quartz  or  feîdspar, 
and  freauent!^  in  acicular  crystals  penetrating  quartz;  also  in  phlo^opite  (wb.  see),  and  bas  l^en 
observed  in  diamoud.  It  bas  also  been  met  witb  in  bematite  and  ilmenite,  rarely  in  cbromite. 
It  is  common  in  gmins  or  fragments  in  many  auriferous  sands. 

Promiueut  localities  are:  at  Arendal  and  Eragerd  in  Norway;  Horrsjôberg,  Sweden,  witb 
lazuliteand  cyanite;  Saualpe,  Carintbia;  in  tbe  lirais:  in  Tvrol;  at  St.  Gotbard;  Binnentbal*, 
at  Yrieux,  near  Limoges  in  France;  Krummbennersdorf .  near  Freiberg;  in  Castile,  in  geniculated 
crystals,  often  large;  at  Oblapian  in  Transylvania,  nigrine  in  pebbles;  in  large  crystals  in 
Pertbsbire.  Scotlaud;  at  Crianlaricb,  at  Craig  Calleacb  near  Eillin,  and  on  Benygloe;  in  Done^ 
Co..  Ireland.  A  variety  from  Earingsbi  Icka  in  Sweden  contains,  according  to  Ëkeberg  (Ak.  H., 
Stockb.,  46,  1808),  3  p.  c.  of  cbrome,  and  is  tbe  titane  oxydé  chromifère  of  Haûy;  grasê-green 
needles,  supposed  to  be  cbromiferous,  bave  been  found  in  tbe  Swiss  Alps.  Tbe  llmenorutilâ  is 
from  tbe  pbenacite  and  topaz  mine  of  tbe  Ilmen  Mts.,  in  tbe  Ural. 

In  3£aine,  at  Warren,  alone  witb  tremolite  and  cbalcopyrite.    In  N.  Hàmp.,  sparlngly  at 
Lvme,  witb  tourmaline;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  masses.    In 
rermarU,  at  Waterburv,  Bristol,  Dummerston,  and  Putney;  also  in  loose  bowlders  in  middle  and 
nortbern  Vermont,  acicular,  some  spécimens  of  great  beauty  in  "transparent  quartz.    In  Masè,, 
at  Barre,  in  gneiss,  crystals  occasionally  an  incb  and  a  balf  in  diameter;  at  Windsor,  in  feldspar 
▼eins  intersecting  cblorite  slate;  at  Sbelbume,  in  fine  crystals  in  mica  slate;  at  Leyden.  witb 
scapolite;  at  Conway,  witb  gray  epidote.    In  Conn,,  at  îfortb  Guilford;  at  Lane's  mine,  Monroe, 
anci  in  tbe  adjoining  town  of  Hunlington.     In  iV.  Tork^  in  Orange  Co.,  1  m.  E.  ofÉden ville, 
witb  pargasite  iu  limestone  bowlders;  2  m.  E.  of  Warwick.  in  çranite  witb  zircon;  1  m.  £.  of 
Amity,  in  quartz  witb  brown  tourmaline,  and  2  m.  W.,  witb  spmel  and  corundum,  and  also  2 
m.  S.  W".,  witb  red  spinel  and  cbondrodite;  near  Warwick,  iu  slender  prisms  pNenetratins  quartz; 
in  X.  York  Co.,  at  Eingsbridge,  in  veins  of  quartz,  feldspar,  aud  mica  traversing  granular  lime- 
stone; in  tbe  limestone  of  Essex  Co.    In  Penn. ,  in  fine  long  crystals,  at  Sadsbury,  Cbester  Co., 
and  the  adjoining  district  in  Lancaster  Co.  ;  at  Parksburg,  Coucord,  West  Bradford,  and  New  lin, 
Cbester  Co.;  at  tbe  Poor  House  ouarry,  Cbester  Co.,  in  délicate  crystals,  sometimes  iridescent, 
on  dolomite.    In  N.  Jerêgy^  at  Newton,  witb  spinel.     In  N.  Car.,  at  Crowder's  Mountain;  ut 
Stony  Point.  Alexander  Co..  in  splendent  crystals  of  varied  babit  witb  dolomite,  muscovite, 
hiddenite,  emerald,  etc.    In  Owrgia,  in  Uabersbam  Co.;  in  Lincoln  Co.,  at  Graves'  Mountain, 
witb  lazulîte  in  large  and  splendent  crystals,  some  3|  by  2{  in.    lu  ArkatiêM,  at  Magnet  Cove» 
commonly  in  twins  witb  brookite  and  perovskite,  also  as  paramorpbs  af  1er  brookite.    In  Colorado 
and  Dakota,  as  noted  above. 

In  CatMda,  small  crystals.  witb  bematite  at  Sutton,  Québec;  in  tbe  ilmenite  of  Bay  St. 
Paul,  orange  translucent  grains,  pure  TiOt,  and  probably  rutile  or  brookite. 

ArtiC — Formed  in  crystals  by  beating  togetber  to  redness  titan ic  acid  and  protoxide  of  tin,' 
and  then  beating  tbe  mass  witb  silica  to  a  cberry-red  beat  (De ville);  bv  tbe  action  of  steam  on 
fiuoride  or  cbloride  of  titanium  (Daubrée,  Hautefeuille).  Hautefeuflle  observes  tbat  in  tbis 
process  crjrstals  of  rutiU  are  formed  wben  the  beat  used  is  red  beat;  of  brookite,  wben  it  is 
between  tbat  required  for  volatilizing  cadmium  and  zinc;  and  of  octabedrite,  wben  tbe  beat  is  a 
little  below  tbat  required  for  the  volatilization  of  cadmium. 

Has  been  observed  in  crystals  as  a  furnace  product  by  Scbeerer. 

AIL— Observed  as  a  paramorpb  after  brookite,  also  pseudomorpb  after  bematite.  Cf.  Ratb, 
Jb.  Min.,  897.  1876,  Zs.  Er.,  1.  18,  1877.     Also  altered  to  ilmenite, Xsx.,  Zs.  Er.,  8,  65.  1888. 

ReL— *  Phil.  Mag.,  17.  268,  1840;  the  measurements  of  Eoksharov  agrée  very  closely,  viz.: 
ee  =  dir  47  20",  è  =  0-64418.  Min.  RussL,  1,  60.  Zeph.  obtained  ce  =  82''  47'.  è  =  064404,  Zs. 
Er.,  6,  238,  1881.  Washington  obtained  from  fine  N.  Carolina  crystals  ee  =  82*'  47'  80", 
é  =^  0*64426.  Am.  J.  Se.  33,  501,  1887.    Thèse  angles  show  great  constaucy  for  tbe  species. 

«  See  Ek.,  1.  c.  Dx..  Ann.  Cb.  Phys.,  13,  486.  1846.  Haid,,  Ber.  Ak.  Wien,  39,  6,  1860. 
Hbg..  Min.  Not..  1,  80.  2,  11,  1858,  6.  26,  1868.  Arzruni  (list  of  planes,  literature,  etc.).  Zs. 
Er.,  8,  386,  1888.  »  Erem.,  ilmenorutile,  Vh.  Min.  Ges.,  4.  201,  1869,  6,  876. 1871;  Bull.  Ac.  St. 
Pet..  24.  634.  187c.  ♦  Zeph.,  Stlllup  Thaï,  1.  c.  »  Arzruni.  l.  c.  «  Schrauf,  Brazil,  Zs.  Er..  9. 
461.  1884.  '  Rince,  Binnenthal.  Jb.  Min.,  2.  20,  1886.  •  Rath,  Alexander  Co..  N.  C,  Ber.  nied 
Ges..  May  8,  1886.    »  Hidden  and  Washington,  Stony  Pt..  N.  C,  1.  c. 

"  Dx.,  1.  c;  also  the  valuable  paper  by  Rose.  Pogg.,  116.  648.  1862:  Rath,  1.  c,  and  Magne% 
Cove,  Zs.  Er..  1.  18,  1877;  Dx.,  Min.,  2.  197,  1874.  "  Mgg.,  Jb.  Min..  I,  221,  1884,  1.  147. 
1886,  1,  281,  1889.  "  Zs.  Er.,  7.  167,  1882.  »  Ann.  Mmes,  10,  184.  1876;  cf.  also  Lsx.,  Zs. 
Er..  8.  67.  1883. 

IsERiTB  Janowky,  Ber.  Ak.  Wien,  80  (1),  84,  1886.  Found  among  tbe  black  grains  of  tha 
«o-calied  "iserin"  of  the  Iserwiese,  Bohemia.  Distinguisbed  from  the  true  Iserin  by  the 
absence  of  conchoidal  fracture  and  the  brown  color.  In  thin  fragments  honey-yellow.  Crystal- 
line  form  like  rutile,  occasionally  in  twins;  cleavage  imperfect.  G.  =  4*62.  Analysis. 
TiO,  69-51  (f).  FeO  28-67  (f).  MnO  l'41.  MgO  0-82,  Nb,0.,  SiO,  0-44  =  100-46.  Tbis  corre. 
•ponds  to  the  formula:  FeTiaO». 

261.  PLATTNBRITB.  Schwerbleierz  Breith.,  J.  pr.  Cb..  10.  608,  1887.  Plattnerit 
AmI.  Handb..  604,  1846.    Braunbleioxyd  Hausm.,  Handb..  202.  1847. 
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Tetragonal.    Axis  t  =  0-67643;  001  A  101  =  34°  ^'  Ayres». 

À'  2.  Fomui:     e  (001,  0);    a  (100.  t^t);    0  (101.  It'),   «  (801,  8-t); 

a;  (882,  *).    Angles:    «'  =  46"  41'.     w'  =  78"  44',    e^'  =  68**  y. 
fw'  =  ♦127"  32 ,  caj  =  56"  8',  w;  =  89"  22'. 

Rarely  in  crystals,  habit  prismatic;  usually  massive; 
sometimes  in  globular  or  mammillary  forms. 

Cleavage  not  observed.  Fiticture  subconchoidal  to 
nneven.  Brittle.  H.  =  5-5-5.  G.  =  8*5.  Luster  sub- 
metallic.  Color  iron-black.  Streak  chestnut-brown, 
Translucent  to  nearly  opaque.     Optically  negative^ 

Comp.— Lead  dioxide^  PbO,  =  Oxygen  13'4,  lead 
86-6  =  100. 


Plgs.  1.  2,  Idaho,  Ayres. 


AnaL— 1,  £.  Einch.  Mio.  Mag..  7.  68,  1886.  2,  W.  S.  Teates,  priv.  contr.  Also  H.  A. 
Wheeler  (G.  =  9*41).  Am.  J.  Se..  38, 79,  1889,  and  J.  D.  &  £.  N.  Hawkins  (G.  -  7*25).  H>.,  p.  165. 

Pb         G 
1.  Leadhills      G.  =  8*54       8601    12*85   H,O.CGs.Fe,0,,CaG  ir. 
8.  Idaho  G.  =  8*56       88*20    12-98   (Fe,Al),Ot  1*71,  Cu  0  14,  Ag  tr.,  insol.  0*82  =  98*80. 

Psrr. — B.B.  fuses  at  2.<fflving  off  oxygen;  yields  metallic  lead  on  cliArcoal.    Soluble  in  acids. 

Oba.— Described  by  Plattner  (Q.  =  9*89-9*45)  on  {tpecimens  probably  from  Leadhills.  Scot- 
land.  apparently  pseudomorphous  after  pyromorphite.  Later  Identitied  from  Litidhills  with 
cenissite  and  pyromorphite,  and  from  Wanlockhead  (G.  =  927,  Heddle).  Also  rerently  obtnined, 
massive,  rarely  în  crystnls  (flgs.  1.  2),  at  the  "  As  You  Like"  mine.  iu..imu,  Cœur  d'Alen?'  Mis., 
Idaho.  with  pyromorphite.  limonite,  and  qtmrtz. 

Named  for  the  mineralogist,  K.  Fr.  Plattner  (1800-1858) 

Ret— 1  E.  F.  Ayres,  priv.  contr.     «  Michel,  artif.  cryst.,  Bull.  Soc.  Min.,  13,  5«.  1890. 


262.  OOTAHBDRITB.  Schorl  bleu  indigo  (fr.  Oisaus)  Bewm. ,  de  Lisle's  Crist.,  2,  406, 
1788:  Schorl  octaèdre  lectanjculaire  id,,  J.  Phyt.,  30. 886, 1787.  Octaédrite  Sarm.,  Alpes,  g  1901 
1796.  Oktaedrit  Wem.,  1808.  Ludwig's  Weru..  2.  218. 1804.  Oisanite  Delameth.,  T.  T.,  2,  2ld9^ 
1797;  H,,  J.  Mines.  6,  278,  1799.     Anatase  7/..  Tr.,  3,  1801.     Dauphiuit. 

Tetragonal.     Axis  é  =  1*7771;  001  A  101  =  ♦GO"  38'  Miller^ 


1. 


2. 


3. 


6. 


6. 


7. 


Figs.  1,  2,  Bourg  d'Oisans.    8,  4,  Binnenthal,  Klein.    5,  Brazil,  Dx.    6,  Binnenthal,  Zeph^ 

7,  Binnenthal,  Klein. 
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8. 


Oonimonly  octahednil  in  habit,  either  acnte  (p)  or  obtuse  (v);  also  tabular,. 
<;  predominating;  rarelj  prismatic  crystals;  freqnently  liighly  modifiecl. 

Gleayage:  c  and  p  perfect.     Fracture  subconchoidal.     Brittlc     H.  =  5-5-6. 

G.  =  3*82-3 -95;  sometimes  4"11-4'16  after  heating.     Luster  adamantine  or  metallio-- 
adamantine.     Color  varions  shudes  of  brown^  passiug  iuto  indigo-blne^  and  black; 
greenish  yellow  by  transmit ted  light.     Streak  uncolored.     Transparent  to  nearly 
opaque.     Optieally  — .     Double  refraction  rather  strong.     Indices   o?,  =  2  554^ 
€j  =  2-493  Mlr.     Sometimes  abnormally  biaxial,  cf.  Mld'\ 

Comp,— Titanium  dioxide,  TiO,  =  Oxygen  40*0,  titanium  60-0  =  100. 

Pjr.,  etc. — Same  as  for  rutile. 

Obfl. — ^Most  abundant  at  Bourg  d'Olsans,  in  Dauphiné,  with  feldspar,  azinite,  and  llmenite. 
Found  in  mica  slate  in  the  Grisons;  In  Ba varia;  near  Uof  in  the  Ficbtelgebirge;  Norway;  tbe 
Urels;  in  chlorite  in  Devonshire.  near  Tavistock;  with 
brookite  at  Tremadoc,  in  North  Wales;  in  Cornwall.  near 
Liskeard  and  at  Tintagel  Cliffs;  in  Brazil  in  quartz,  and  in 
detached  crystals  so  splendent  as  to  bc  sometimes  mistaken 
for  diamonas. 

In  Switzerland  in  the.  Binnenthal  the  varlety  wiêerine, 
long  supposed  to  be  xenotime,  but  correctly  determined  by 
Eleio  (1.  c);  also  in  Cavradi.  Tavetsch;  Kauris,  Salzburg 
in  the  Eastem  Alps,  also  at  Pfitsch  Joch. 

In  the  U.  States,  at  the  Dexter  lime  rock.  Smithfield, 
K.  !..  in  dolomite;  in  the  washings  at  Brindletown,  Burke 
Co.,  N.  C,  in  transparent  tabular  crystals. 

De  Saussure's  name  oetahedrUe  bas  the  pfiority,  and  is 
particularly  appropriate,  the  crystals  beiug  usually  octa- 
liedrons.  HaQy's  antUam  is  No.  8  in  order  of  time.  and  was 
brought  forward  after  he  had  once  adopted  for  a  while 
Delametherie's  name  oisanits;  it  is  from  dvccraci^,  érec- 
tion, and  was  intended  to  signify,  as  HaQy  says.  that  the 
common  octahedron  was  longer  than  that  of  other  tetrajronal 
species;  but  lengih  is  not  m  the  meaning  of  the  Greek 
Word. 

Artil— Formed  in  ciystals  by  the  action  of  steam  on  chloride  or  fluoride  of  titanium 
(Daubrée);  by  the  action  of  a  stream  of  hydrochlorîc  acid  gas  on  TiOa  (Deville);  by  fusing  TiOt 
with  sait  of  phosphorus  B.B.  in  R.F.,  and  then  exposing  tbe  bead  to  the  point  of  the  blue  flame, 
when  minute  transparent  crratals  of  octahedrite  separate  (G.  Rose). 

ReCr— >  Min.,  p.  229.  •Klein  gives  list  of  planes,  authorities,  calculated  angles,  etc.,  Jb. 
Min.,  837.  1875.  Bee  too  Dx.,  Min.,  2,  200,  1874.  and  earlier  (Brazil)  Ann.  Ch.  Phys  ,  10,  418, 
1844.  «Klein,  Binnenthal,  1.  c.  and  ibid.,  900,  1872.  <  Brz.  on  "  wiserine."  Min.  Mitth.,  7, 
1872.  »  Klein.  Jb.  Min.,  852,  1875.  •  Groth.  Min.-Samml.  Strassb.,  108.  1878.  »  Vrba.  Rauris, 
Zs.  Kr.,  6.  417,  1881.  •  81g.,  Binnenthal,  Jb.  Min,  2,  269.  1881.  2.  281,  1882:  see  also  Zeph. 
•Zeph..  Lotos.  1880.  and  Jb.  Min.,  2,  825,  réf.,  1881;  Zs.  Kr.,  6,  240,  1882.  "  Wein.  Zb.  Kr.,  8. 
532, 18S4.    "  Slg.,  Zs.  Kr.,  11,  837, 1886.     '<  Ann.  Mines,  10,  187,  1876. 


Binnenthal,  after  Zeph. 
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263.  BROOKTTB.    Jurinite  Sorfit,  1822.    Brookite  Lévy,  Ann.  Phil.,  9. 140, 1825. 
site  SKephard,  Am.  J.  Se.,  2,  250,  1846. 

Orthorhombic.    Axes  â:h:è  =  0-84158  :  1  :  0*94439  Koksharov'. 
100  A  110  =  40°  5',  001  A  101  =  48°  17f ,  001  A  011  =  43^  21|'. 


Arkan. 


Fomis: 
a    (100,  »-î)» 
b    (010,  i-i)* 
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The  symbol  of  the  plane  0  (5*14*18)  has  been  established  by  seyeral  observera.  Dx."  adds  the 
▼icinal  planes  near  e,  A.  (9'22'30  or  6*15*20)  and  ô  (5*1418  or  5'ld-16).  Schrauf<,  who  makes  the 
species  monoclinic,  gives  e  (940,  *-}),  a  (320,  t-f);  r  (089,  H);  ±P  (9-4-18,±H).  ±i  (949.  ±1^); 
P  (7.5.U.  -  J-î);  ±  r  (849,  ±  J-4),  ±  q  (343,  ±  f  J);  2  (256,  +  H),  ^  (4-10*l  3  +  lf|); 
2)  (411 -14,  -  ii-V):  «^  (1-22*12,  4-  ^22).  ' 
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Jigs.  1-4.  Magnet  Cove,  ArkanêiU^'^.    6,  Ellenville.    6,  Tremadoc,  Rath.    7,  Miask,  after  Ek. 
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Only  in  crystals.  Habit  yaried^  often  tabnlar  J  a  ;  faces  a,  and  prisoatic  faces 
striated  yertically.  Also  prismatic  (m),  sometimes  simulating  rutile  (f.  1);  facea 
z,  X  often  striated  1  their  intersection-edge.  Sometimes  in  forms  with  e  and  m, 
nearly  hexagonal  (f.  4)  ;  since  me  =  ee'  nearly,  also  mm'"  and  ee"\ 

ôleayage:  m  indistinct;  c  still  more  so.  Fracture  subconchoidal  to  uneyen» 
Brittle.  H.  =  5-5-6.  G.  =  3-87-4-01  Tremadoc;  3-96,  4-07  Maçnet  Coye,  Rath; 
4*084  Ma^et  Gove,  Pfd.  Luster  metallic-adamantine  to  submetallic.  Color  hair- 
brown,  yellowish,  reddish,  reddish  brown,  aiid  translucent;  also  brown  to  iron-black, 
opaque.     Streak  uncolored  to  grayish  or  yellowish. 

Optically  +.  Bx  J.  a.  Ax.  pi.  for  red  and  yellow  c;  for  green  and  blue  [|  h\ 
for  yellow-green  uniaxial.  Rarely  ax.  pi.  for  ail  colors  |  c  with  p  >  v,  A  section 
I  a  shows  four  sets  of  hyperbolic  bands.  On  heating  tbe  axes  |  b  approach  and 
those  1  c  open,  but  temporarily  only,  unless  this  is  carried  carefully  to  a  bright  red 
beat,  when  the  change  oecomes  permanent,  Dx."  Ax.  angles  somewhat  yariable 
for  différent  localities;  as  obtained  by  Zepharovich  and  Lippich**: 

2E^  =  55°  2'  red,  Li      30°  16'  yellow,  Na      0°  yw. -green      33°  48'  green,  Tl 

Var. — 1.  Ordinary.    Tbin  tnbular  crystals  ofteD  highly  modified,  brilllant  luster. 
2.  ArkanHté.    Stout  crystals  brown  to  iron-black;  often  duU,  and  on  the  surface  altered  by 
paramorphism  to  rutile. 

Comp— Titanium  dioxide,  TiO,  =  Oxygen  40-0,  titanium  600  =  100. 

Pyr.— Same  as  for  rutile. 

Obs. — Brookite  occurs  at  Bourg  d'Oisans  in  Dauphiné;  at  St.  Gothard.  with  albite  and 
quartz;  Maderaner  Thaï,  Switzerland;  in  the  Ural.  district  of  Zlatoust,  near  Miask,  and  in  the 
gold-washings  in  the  Sanarka  river  and  elsewhere;  near  Markirch  in  the  Vosges,  in  pseudomorphs 
after  titanite;  rarely  at  Val  del  Bove,  Etna,  with  rutile;  in  the  gneiss  of  Beuru;  at  Froholen 
near  Tremadoc,  Wales.    In  relatively  large  crystals  from  the  Tyrol,  44  X  39  mm.  (Zeph.,1.  c.)". 

In  the  U.  S.,  in  thick  black  crystals  {arkansité)  at  Ma^et  Cove»  Ozark  Mts.,  Arkausas,  with 
elseolite,  black  garnet,  schorlomite.  rutile,  etc.;  in  small  crystals  from  the  gold-washings  of 
North  Carolina;  at  the  lead  mine  of  Ellenville,  Ulster  Co.,  I^.  Y.,  on  quartz  (f.  5),  with  chalco- 
pyrite  and  galena;  at  Paris,  Maine. 

Named  after  the  English  crystallographer  and  mineraloeist,  H.  J.  Brooke  (1771-1857). 
Jurinite  is  from  the  naturalist  L.  Jurin  (175Î-1819)  of  Geneva;  Arkandte  from  the  locality. 

Alt. — Paramorphs  of  rutile  after  brookite  are  not  uncommon  at  Magnet  Cove. 

Réf.—»  From  the  Ural.  Vh.  Min.  Ges.,  1848-49,  2,  anJ  Min.  Russl..  1,  61.  1858;  2,  27a 
With  some  authors  e  is  made  111.  "  Lévy,  Ann.  Phil.,  9,  140.  1824.  *  Brooke,  Snowdon» 
credited  by  Mlr.  -•  Mlr.,  Min.,  226,  1852.  *  Leuchtenberg.  Ural,  Vh.  Min.  Ges.,  7,  82.  1872. 
*  Schrauf,  Atlas.  Tf.  xxxix.  1873,  and  Ber.  Ak.  Wien,  74  (1),  535,  1876,  see  also.  Zs.  Kr.,  1, 
806,  1877.  9.  444,  1884.  ^  Mgc,  cf.  Dx.  «  Dx.,  Min.,  2,  203,  1874.  •  Rath,  Atliansk.  Pogg., 
168,  405.  1876;  also  ib.,  113.  435.  1861.  i<>  Groth-Bkg..  Maderanerthal.  Min.  Samml.  Strass- 
burg,  p.  110,  1878.  "  Zeph.,  Tyrol  Zs.  Kr.,  8,  577,  1884.  "  E.  8.  D.,  Magnet  Cove,  Am.  J.  8c., 
32,  814,  1886;  also  Pfd.,  ib.,  31,  387,  1886.  »»  G.  H.  Williams,  Magnet  Cove,  priv.  contr. 
^*  Erem..  gold-washings,  Ural.  Zs.  Kr.,  16,  542,  1889;  also  Vh.  Min.  Ges.,  23,  822, 1887.  i*Dx., 
1.  c,  2<eph.,  1.  c.  Cf.  other  observations  by  Zeph.;  also  by  Schrauf,  Zs.  Kr.,  9,  444,  1884,  who> 
gives  2Ila.r  =  26^-29%    Dx.  found  the  axial  plane  |  e  with  p  >  9,  for  Snowdon  crystals. 

In  addition  to  the  several  forms  in  which  the  oxide  of  titanium  appears  in  nature,  viz. 
rutile,  octahedrite,  brookite,  also  with  iron  oxide,  ilmenite  and  pseudobrookite,  Riggs  haa 
Doted  a  rhombohedral  form  in  thin  iron-black  scales  as  inclusions  in  the  tourmaline  of  Hamburg^ 
and  De  Kalb.  It  seems  to  belong  to  ilmenite,  but  apparently  contains  very  little  iron,  not 
becoming  magnetic  on  heatiug.    Am.  J.  Se,  36.  51,  1888. 

EuMAinTB  Shepard,  Am.  J.  Se.,  12,  211,  1851.  Minute  crystals  occurring  with  rubelllte 
and  microlite  in  the  albite  vein  of  Chesterâeld,  Mass.,  suspected  to  be  related  to  brookite.  On 
the  crystalline  form,  see  J.  D.  D.,  ib.,  12,  211,  397;  13,  117,  and  Syst.  Min.,  5th  Ed.,  p.  165. 


264.  PTROIiUSITXS.  Lapis  manganensis  pt.  Ca»alp.,  Metall.,  1596.  Brunsten  =  Mag^ 
nesi^  pt.  Wall .  268.  1747;  Manganèse  pt.  Fr,  Tri.  Wall.,  1,  488,  1753.  Manganaise  grise  pt. 
Forêt.,  (jit  ,  177*4.  Molybdœnum  magiiesii  Linnœu».  Grau  Braunstein  pt.  Wern,,  Bergm.  J., 
886.  1789;  id..  Hausm.,  Handb.,  288,  1813  Gray  Oxyd  of  Manganèse  pt.;  Anhydrous  Binoxyd 
of  Mani^Aiiese.  Miingan  Hyperoxyd  Le(mh.,  Handb.,  240,  1826.  Pyrolusite.  Prismatic 
Manir;inese-Ore,  Hàid.,  Trans.  R.  Soc.  Ed.,  11,  13fi,  1827.  Weichbraunstein.  Weichmangan, 
Oerm      Peroxide  of  manganèse.     Mangane.<^e  dioxide. 

Orthorhombic,   but  porhaps  only  pseiulomorphous  (cf.   below).      Commonly 
eolumnar,  often  divergent;  alsogranalar  massive^  and  frequently  in  reniform  coat& 
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Soft,  often  soiling  the  Angers.  H.  =  2-2-5.  G.  =  4*82  Turner;  4-73-4-86  Pfd. 
LuBter  metallic.  Color  irou-black,  dark  steel-^ray,  sometimes  bluish.  Streak 
black  or  bluish  black,  sometimes  submetallic.     Opaque. 

Comp.— Manganèse  dioxide,  MnO,,  like  polianite.  Commonly  contains  a  little 
water,  it  having  had  usually  a  pseudomorphous  origin  (after  manganite). 

AnaL— 1^,  Penfield,  priy.  contr.    4,  Jannan,  Am.  Ch.  J..  11,  39, 1889.  Also  5th  Ed.,  p.  166. 


1.  Saliabury  G.  =  4-786 

2.  '*  G.  =4-782 
8.  Negaunee  G.  =  4*858 
4.  Augusta  Ce.,  Va.  G.  =  4*69 

•  Incl.  loas  at  lOO*.  018, 


MnO       O       H.O 

791 4  17-27  2-33*  CaO  0-25.  SiO.  0-55.  L«  049 

78-84  1704  2-68»  CaO  026,  SiO,  048.  L  0*59 

79-46  17-48  1-94*  CaO  0-56»,  SiO,  018.  L  O'Sl 

78-77  17  61  2-08    X^  1*91  =  9987 

015,  017.    *  Incl.  0-38  BaO.    «  L  =  Limonlte. 


100-08 

99-89 

99-98 


1. 


m 


X    <  »»  ► 


m 


*  X  =  CaO,  NiO,  CoO.  K,0,  Na,0,  Fe,0,,  insol. 

It  is  uncertain  whether  pyroluslte  is  an  independent  species.  with  a  crystalline  fonn  of  its 
own.  or  onlv  a  secondary  minerai  derived  chiefly  from  the  debydration  of  manganite;  also  from 
polianite  (Breith.).      Pseudomorphous  crystals  having  distinctly*  the  form  of  manganite  are 

oommon  (f.  1).  Forms  baye  been 
attributed  to  pyrolusite  in  part  with 
prismatic  angles  of  manganite 
{mm"  =  80").  in  part  with  mm'  =  86' 
20'  Haid.  Crystals  from  Salisbury. 
Conn.,  bave  the  form  of  fig.  2,  with 
mm"  =  84^  80',  andanother  prism,  n. 
with  nn'"  =  78°  20  ;  often  in  skeleton 
forms,  f.  8.  Cf.  also  EOchlin,  Min. 
Mitth.,  9,  84,  1887;  and  earlier, 
Haid.,  1.  c. 

Pyr.,  etc—Like  polianite,  but 
most  varieties  yield  some  water  in  the 
closed  tube. 

Obs. — Tbis  ore  is  extensively 
worked  at  Elgersberg  near  limenau, 
and  otber  places  in  Thuringia  :  at 
Vorderehreiis«iorf  near  Mabrisb-Trû- 
bau,  in  Moravis,  which  place  annually 


3. 


1,  Pseudomorph  after  manganite.  Nova  Scotia. 
2,  8.  Pyrolusite,  Salisbury,  Conn. 


affords  many  hundred  tons  of  the  ore;  at  Platten  in  Bohemia,-  and  elsewhere;  near  Jobann- 
ffeorgenstadt;  at  Hirschberg  in  Westphalia;  Matzka,  Transylvania;  also  fouud  sparingly  in 
Comwall;  in  Timor;  in  Australia;  inindia.  ^  „      ^ 

Occurs  in  the  United  States  with  psilomelane.  abundantly  m  vermont,  at  Brandon. 
Irasburg.  Bennington,  Monkton.  Chittenden,  etc.,  both  crystallized  and  massive;  at  Conway, 
Mass.,  inaveinof  quartz;  at  Plainfield  and  West  Stockbridge,  Mass.;  at  Winchester,  N.  H.; 
at  Salisbury  and  Kent.  Conn.,  forming  velvet-like  coatings  on  limonite;  Grimera  and  Old 
Dominion  mines.  Augusta  Co.,  and  elsewhere  in  Virginia;  Pope,  Pulaski,  Montgomery  Cos., 
Arkanaas.  In  California,  on  Red  island.  bay  of  San  Francisco.  In  New  Brunswick.  7  m.  fr. 
Batburst.  in  fine  cryst.;  in  Shepody  Mtn.  and  elsewhere;  near  Upham  in  King's  Co.  In  Nova 
Scotia,  at  Teny  cape,  cryst.  and  massive;  also  at  Walton,  abundant;  near  Kentville;  Pictou; 
Amherst;  Musquodobit.  ,        ,,  .     , 

The  name  is  from  nvp,  ftre,  and  Xovetr,  to  wash,  because  used  to  discharee  the  brown  and 
green  (FeO)  tints  of  glass;  and  for  the  same  reason  it  is  whimsically  entitlea  by  the  French 
le  sawm  de  terriers. 


265.  Targite 


B.  Hydrous  Oxides. 
2Fe,0,.H.O 


m 

Diaspore  Group.     RO(OH)  or  R,Oj.H,0    Orthorhombic. 


à  :  h  :  è 


2M.  Diaapore 


A1,0..H,0 


a 


0-9372  :  1  :  0-6039  or  0-6443 


TUBQITE. 
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267.  Oôthite 

258.  Xanganite 

259.  Limonite 

260.  Xanthofideiite 

261.  Baïudte 


Fe,0,.H,0 
Mn,0,.H,0 


2Pe,0,.3H,0 


Fe,0,.2H,0 
A1,0,.2H,0 


0-9185  : 1  : 0-6068  or  0-6606 
0-8441  : 1  : 0-5448  or  0*6463 


Bruclte  Group.    B(OH),  or  BO.H,0.    BhombohedraL 

262.  Jlmcite  MgO.H,0  rr'  =  97°  37f  é  =  1-5208 

Manganbmcite  (Mg.Mn)O.H,0 
163.  Pyrochroite  MnO.H,0  rr"  =  94°  52'  é  =  1-3999 


264.  OiblMite 
266.  SaiaoUte 


à:È:i         /3 
Al(OH),  or  A1,0,.3H,0  Monoclinic  1-7089  : 1 : 1-9184  85°  29' 
B(OH),  or  B,0,.3H,0    Triclinic  à:h:è  =  0-5771  : 1 : 0  -5282 

a  =  104°  17'  /3  =  92°  33'  y  =  89°  43' 


266.  Hydrotalcite 

267.  Pyroanrite 


6MgO.Al,0,.15H,0 
6MgO.Pe,0,.15H,0 


Hexagonal 


i€ 


268.  Chaleophanite        (Mn,Zn)0.2MnO,.2H,0 

269.  Pdlomelane  MnO,  BaO,  MnO,,  H,0 

Wad  :  Bog  manganèse^  asbolite,  lampadite. 


Bhombohedral 


è 
3-5267 


265.  TURQXTB.  Hématite  pt.  Red  Ocher  pt.  Turglt  Berm.,  Bull.  Soc.  Nnt.  Moscow.  1, 
252,  1845.    Hydrohsmatit  BreOh.,  Handb.,  846,  1847.    Turjit. 

Compact  fibrous  and  divergent,  to  massive;  often  botryoidal  uiid  staluctitic 
like  limonite.     Also  earthy,  as  red  ocher. 

H.  =  5-6.  G.  =  4-29-4-49,  Hof,  Breith.;  4-681,  Horhaiisfii,  B^rjremann; 
414,  Snlisbury,  Brosh.  Luster  submetallic  and  somewliat  sati-like  in  the 
direction  of  the  fibroas  structure;  also  dull,  earthy.  Color  reddish  hhrk  to  dark 
red,  bright  red  when  earthy;  botryoidal  surface  often  lustrons,  like  much  limonite. 
Stn»ak  red.    Opaque. 

Comp Fe,H,0,  or  2Fe,0,.H,0  =  Oxygen  28-5,  iron  66-2,  waterr)-3  =  100, 

or  Iron  sesquioxide  94*7,  water  5*3  =  100. 

For  analyses,  see  5th  Ed.»  p.  168.  Heddle  (Min.  Mag..  6.  8, 1882)  hns  analyzed  cubic  crys' 
tais,  pseudomorpbs  after  pyrite,  from  the  clay  slate  of  the  island  of  Korrem.  Arçyllshire,  which 
had  the  composition  of  tur^ite,  with  G.  =  8*584.  Tiirgite  is  sometimes  reganied  as  an  inter- 
médiate  stage  in  the  altération  of  limonite  to  hématite  by  loss  of  water. 

Pyr.,  etc. — Heated  in  a  closed  tube,  Aies  to  pièces  in  a  remarkabic  manner,  and  in  this  is  dis- 
tinct from  hématite  and  limonite;  yields  water.    Otherwise  like  hématite. 

Obfl. — A  common  ore  of  iron,  often  taken  for  limonite,  wilh  which  it  is  frequently  asso- 
ciated,  and  which  it  resembles,  except  in  its  superior  hardness,  streak,  and  décrépi tat ion.  It 
also  looks  Tery  much  like  fibrous  hématite.  Hermann's  minerai  was  from  the  Turginsk  copper 
mine  near  Bogoslovsk,  in  the  Ural,  and  from  the  Kolvvan  district,  in  the  Altai;  that  of 
Breithaupt,  from  near  Hof  in  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at 
DOsseldorf  in  Prussia;  at  the  Louisa  mine,  Horhausen.  In  the  United  States  it  occurs  abun- 
dantly,  in  large  botryoidal  masses,  at  the  limonite  ore  bed  of  Salisbury,  Ct.  (Briish),  usuallv  con- 
stitutmg  the  ezterior  layer  of  the  limonite,  sometimes  an  inch  or  more  thick.  The  line  of 
démarcation  between  it  and  the  limonite  is  veiy  distinct,  and  séparation  along  it  is  often  easy. 
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OXIDEB. 


266.  DXASPORB.  Diaspore  Eaûy,  Tr..  4,  1801.  Blftttricher  Hydrargillit  Ha^tum., 
Handb.,  442,  1818.  Empholite  IgeUtrôm,  Bull.  Soc.  Min..  6,  40.  1888;  A.  E.  Nordenêkiôld, 
G.  Fôr.  Fôrh.,  9,  80,  1887. 

Orthorhombic.    Axes  :  à:h:è  =  0-93722  :  1  :  0-60387  Koksharov*. 

100  A  110  =  43°  8'  38'',  001  A  101  =  32°  47'  40",  001  A  011  =  31°  7'  35". 


Fomu': 
a  (100,  t-i) 
b  (010.  »-ï) 
e  (001,  0) 

hh 
hh'" 


e  (130,  t-â) 
n(150.  i-5) 


h  (210   t-2)  '  ^'""'  *""^  *  ("^^»  ^-^  '  (^^^'  ^•^> 

w(llo!  /)  "^^^^^^  ^)  ^  ^^'  *-^  ^  (*^1^'  ^^^' 

A  (23o!  t-i)  w(101.  l-î)«  p(lll,  1)     _  ^^^^^'  ^'^^* 

l  (120,  i.5)  /  (012,  i-l)  r  (10-1-4.  flO)  ^^^^'  ^** 


f» 


As*'  = 

W  = 

es'  = 

nn'  = 


*64*'  58i' 
60'  18' 
86"  17i' 
70"  51' 
66* 
89" 
24" 


9i' 

Si: 


ff'  = 

«j'  = 

pp'  = 

rr'  = 

M'  = 

tt'  = 


65^ 

62" 

57" 

115" 

68" 

96" 


35' 
86' 
15' 

45' 
45' 
20' 
37' 


qq' 

uu' 
xx' 


pp  = 


51" 
44" 
80" 
20" 

82" 

96" 

*75" 


2' 
57' 
50' 
50' 


PP     = 


'" 


rr 

S8"' 


54' 

qq 

... .  Il  t 

8' 

uu 

tn 

45|' 

w 

0(122.  1-5)* 
a;  (188,  l-S) 
o  (292,  M) 


58"  50' 
9"  6' 
28"  29' 
40"  88' 
74"  84' 
57"  4' 
59"  47' 


1. 


2. 


3. 


<?f^=^ 


n  h 


hTah 


Figs.  1,  2,  Ural,  Kk.     3,  Newlin,  Penn.    4,  Chester,  Mass. 


Crystals  prismatic;  usually  thin,  fltittened  ||  h\  sometimes  acicular;  faces  often 
rounded,  in  prismatic  zone  vertically  striated,  also  in  zone  ae,  ||  edgejE?/e.  Also 
foliated  massive  and  in  thin  scales;  sometimes  stalactitie. 

Cleavage:  h  eminent;  h  less  perfect.  Fracture  conchoidal,  very  brittle. 
H.  =  6-5-7.  G.  =  3-3-3-5;  3'432  Haiiy;  3-452  Dufr.;  3-30-3*34,  fr.  Schemuitz. 
Luster  brilliant;  pearly  on  cleavage-fac(%  elsewhere  vitreoiis.  Color  wbitish, 
grayish  white,  greenish  gray,  hair-brown,  ycllowish,  to  colorless;  sonjetimes  violet- 
blue  in  one  direction,  reddish  plum-blue  in  anotber,  and  pale  asparagus-green  in 
a  tbird  (cf.  Haid.,  ].  c).  Transparent  to  subtranslucent.  Optically  +.  Double 
refraction  strong.  Ax.  pi.  |  ^.  Éx  _L  a.  Dispersion  />  <  v,  feeble.  Axiel  angles, 
Dx.*: 


2H.r       = 


'A.r 


2H.,.  = 


'ft.y 


2Ha.bl 

2R 


'■o.r 


103**  34' 
103°  53' 
104°  38' 

121°  59' 


Pr    = 
Hhl  = 


1-719 
1-722 
1-729 

121°  32' 


2Fr 

2T^ 


84°  8' 
84°  20' 
85°    8' 

120°  48' 


Comp — AIO(OH)  or  A1,0..H,0  =  Alumina  85-0,  water  15-0  =  100. 

Some  varieties  yield  a  Httle  P9O»  (Hermann,  Shepard),  probably  from  impurity.  Analyses» 
see  6tb  Ed.,  p.  169. 

P3rri  eta — In  the  closed  tube  decrepitates  stronçly,  separatine  into  white  pearly  scales,  and 
at  a  bigh  température  yields  water.  The  varlety  from  Schemmtz  does  net  decrepitate.  In- 
fusible;  wlth  cobalt  solution  ffiyes  a  deep  blue  color.  Some  varieties  react  for  iron  with  the 
fluzes.    Not  atlBcked  by  acids,  but  after  ignition  soluble  in  sulphuric  acid. 


DIABPORS  aROJTP—Q'ÔTHTTB.  347' 

Ob«. — Commouly  fouud  wlth  conindum  ot.  emery  la  dolomite,  chlorite  schlst,  and  other 
crystalline  rocks,  in  Dests,  or  aa  impluited  crystale  on  coniDiium  aud  otber  minerais.  Occura 
near  Kossoibrod.  district  of  Ëksterinburg  In  tbe  Ural,  m  grHuular  limeslone  wllb  emery;  at 
Schemnilz.  Hiiugary,  iu  veina  bel wee a  dolomite aud  limeslone;  iangneissoid  rock  uear  Boumao 
in  the  llautu-Loire;  at  Broddbo  near  Falun;  at  llie  HBrrajObcrg,  Wurmland,  Swedcn  {ampholitt) 
embedded  in  pyrophyllite  und  damouriie  wltb  tourmaline,  rutile,  aud  cyanile;  aparingly  in  tbe 
nephelile-gyeniW  veina  of  aoulhern  Norway,  «omclimeaaaan  inclusion  in  Bome  secondary  mio- 
eids.astbe  ■■8preuatein"(Sclieerer,  cf.  Bgr.,  Zs.  Er..l6,  50,  1800);  'witb  corundum  in  dolomite 
U  CttmpolonKO,  near  Dazio  Grande,  in  tbe  cautou  of  Tessin  in  Switxeriand;  Greiner  in  the 
Zillertbali  al  QtimucU-diigli  and  Manser  Aeia  Minor,  and  tbe  Ureciau  islanda Naioa,  Samoe.  and 
Nicriritt,  with  euitry,  us  detected  by  J.  L.  Smith. 

In  the  U.  S.  with  Mpaz  aud  margarudite  at  Trumbull,  Ct.,  but  rare;  with  corundum  and 
margiLTite  alNewIin.  near  Uniouville,  Chester  Co.,  Pa.;  at  the  emery  mines  uf  Cbesler,  Masa., 
in  Urge  plates  and  crystala;  JacaTJties  in  massive  corundum  al  theCuisagee  mine,  neai  l^ranklin, 
Maeon  Co.,  H.  Carullna. 

Nained  by  HaQy  from  Statriteipeiv,  to  êcatlar,  alludlng  to  tbe  usual  decrepitation  before 
Ihe  blowpipe.  Le  Lièvre,  us  UaQy  statex.  first  made  known  the  apeciea,  having  found  U  st  a 
mi  lierai-dealer 'a  in  Paris,  and  given  U  to  Vauquelin  for  analysis.  lia  original  localilyisaupposed 
to  bave  bt-en  tbe  Ural. 

Réf.— '  ilin.  Russl,  3.  168,  1858.  •  See  Kenng.,  Ber.  Ak.  Wien,  9.  596,  1853;  eariier, 
Baid..  Pogg.,  61,  300, 1844;  Harignac.  Bihi.  Univ.,  «,  im,  1847;  Kk.,  I.  c.  ■  Bath,  Campoloago^ 
Pogg..  122.  400.  1864.  '  K.  S.  D.,  u  s.  Chester.  Maaa.,  g.  NewHn.  Am.  J.  Se,  33.  S88,  1^ 
>  CalhreÎD.  Greiner,  Min.  Hittb..  10,  63,  1888.     <  Dx.,  S.  R.,  5S,  1667. 

267.  OOTHITB.  DQnnBchuppiger,  lioseafOrmlger,  nibinrother,  etc.  Elsenglimmer  (fr^ 
Siegen).  BeeJcer,  Min.  Beacbr.  O.-Nasa.  Lande,  401,  1780.  Kryst,  fasriger  Brauneisenslein  JfoA*. 
NiiTlMin.  Kab.,  3.403.  1804.  Gfttbit  (fr.  Eiaerfeld  near  Siegen)  J'.  G.  LtJW,  Tabell.  ges.  MlneraU 
reicb.  46.  Jena.  1808,  fol..  Moll'a  Efem,,  4,  505,  1808,  Ullmann'e  Ueb-,  804,  1814.  Pyrrhosiderit 
[nol  PyrosiUerit]  Vlhnaan,  Hausm.  Handb.,  368,  1813,  Ullmann's  Ueb..  144,  3B9,  804,  1814  [but 

K'  ren  uiauy  yeara  before  to  bU  claas].  Schuppig-faarlger  Brauneisenslein  (fr.  Hollerler  Zug)  = 
pidokrokit  mimann,  Uausm.  ib.,  260.  1813,  Ullmann'a  Ueb.,  148,  811,  1814.  HaarfOrmiger 
Braiinelttenstein  Hautm.  Ib.,  270,  1813  =  Nadeleisener/  Breitii.,  Cbar,  18^3.  Brown  Irou-stone 
pi.,  Brown  Iron-ore  pi..  Brown  Hemalilept.,  ot  Jarneum,  PhiiUpê,  etc.  Saminleisenerz.  Sam- 
metblende  pi.  =  Przibramit  in  Glock.  Handb.,  640,  1831.     Hierro  pardo  Bpan.    Goethiie. 

Chiielt  B™U..  J.Dr.  Ch..  l».  108, 1840.  Onegit((r.L.  Onega)  .ABdr»(ofBrBnn),Tageblatt, 
No.  18.  1803.  Moll'a  EfeïO.,  3.  109.  112,  1806  =  Oreof  Tiianium  «wwm  awA.  for  36 yeara  = 
QOthiie  laUr  aulh. 

Orthorhorabic.     Axes  àzl  :i  =  0-9185  :  1  :  0-6068  Phillips'. 
100  A  110  =  42°  34',  001  A  101  =  33°  27',  001  A  OU  =  31°  15'. 

Potina'i  d  (210,1-5)  «(101,11)  i  (053,  l-ï/  «(919,  l-S) 

a  {100.  i-i)  m  (110.  /)  «  {OU,  1-i)  p  (111,  1)  I  (388,  H) 

*  (010.  i-î)  l  (130.  f-S)  g  (021,  S-V  r  (311,  8-8) 


d«    =    86° 

r 

rr'  =  118* 

54' 

M'    =    64° 

86 

pp'  =     68- 

BU 

(t-    =    8» 

{» 

«u'     =    66°  H'  mp  =    48°    6i' 

In  priams  vertically  etriated,  and  often  flattened  into  ecales  or  tnblca  1|  l 
fibroQs;  foliated  or  in  scales;  massive,  ren  if orm  and  stalactitic,  with 
concentric  and  radiated  structure. 

Cleavage  :  6  very  perfect.     Fracture  nne?en.     Brittle,     H.  =  5- 
5-5.     G.  =  4-0-^-4;  4-37,   cryst.,    Ixwtwithiel,  Yorke.     Luster  im- 

gfffect  adamantine.  Color  yellowisli,  reddish,  and  blackieh  brown. 
ften  blood-red  by  tranamitted  light.  Streak  brownish  yellow  to 
ocher  yellow.  Optically  -)-(?)■  Ax.  pi.  |  c.  Bx  X  S.  Dispersion 
rtrong,  p  <  v;  for  red  nearly  nniaxial;  for  green  and  blue, 
""    :  50°  approï.;  cf.  Palla,  1. 


▼•r. — l.  In   thin  acale-llke  or  labular  crystala,   usually  altacbed  by  on 

âge.     Sucb  Is  tbe  original  Oôthiu  (PjftrfuMiideritd  or  Rabinglimmer)  of  Sfegen 

3.  In  acfeular  or  capillary  {nol  fleilble)  cryatals.  or  alender  priams,  oftei 


'where  H  was  fouud  ia  loose  s        . 

beeii    called   Fvllonilt,   af(«r   Mr.   FuUoa,   a   brôther-ln-Iaw   of'Mr.    A,7   who  aliio   j 

Bpeclmeos. 

8.  Columnar  or  fibrouH. 

4.  Bcaly-ti brous,  or  featberr  columnar,  tbe  Kne»  confilstlng  of  more  or  IcsB  distloct  scaleg, 
«omewliat  Itke  plumosemlca:  ihe  LepidoeroeUe  (fr.  kenii,  tcait,  and  KpoKîi.JUitr). 

5.  Also  compact  massive,  wllh  a  flat  concboldal  fracture.  Hver-browo  to  blackisb  brown 
and  niat-browD  color;  aometimeB  reoifonu  or  stalactltlc  nith  radiated  structure. 

6.  iXaseminated  microBCopic  crystalB  of  KOlhlte  are  oue  source  of  tbe  fréquent  AMnturHM 
and  opalesccot  character  of  spécimens  of  dinereot  feldspars,  and  of  some  otber  specles. 

Comp FeO(OH)  or  Fe,0,.H,0  =  Oxygen  27-0,  iron  62-9,  wnter  lO'l  =  100, 

or  Iron  Besquioxiae  89'9,  water  lO'l  =  100. 

Analyses,  see  5tb  Ed.,  p.  170. 

Pyi.,  eto. — In  ihe  closed  tube  givea  oS  water  and  la  convened  into  red  lion  sesquloxide. 
Wltb  tbe  fluxealike  bematite;  uugt  rarieties  give  a  manganèse  reaction,  and  some,  Ireated  In 
tbe  forceps  In  OF,,  afler  molsteniag  in  sulpburic  acid.  Impart  a  bluisb  green  coior  to  tbe  Uame 
(pbospboric  acid).    Soluble  In  liydrochloric  acId. 

Obi.— Found  witb  the  itber  oiides  of  Iron,  especially  bematite  or  limonite.  Occurs  at 
Eiserfeld  near  Slegeo,  in  Nassau,  la  kmelliform  and  follated  ciystalIlzatlouB  of  a  byaciuib-red 
color,  wilh  limouite:  at  Zwlckau  in  Saionj;  Oberltlrchen  in  Westerwald,  etc.,  near  Cllflon  In 
OlouceBtersbire,  ueav  Bristol,  England:  la  Cornwall,  near  Botallark  and  Loet'  Itblel.  some  of 
tbe  cryatals  li  to  3  iu.  long  and  f  tu.  across;  in  Somersetabire,  at  Ibe  I^ovl  ~  nce  Iron  uiIncE. 

In  tbe  U.  Blates,  at  tbe  Jackson  Iron  mine,  Negaunee,  near  Marquette.  L.  Superior,  In 
lamelliform  cryslals:  also  in  beautifui  stalactitlc  forms  witb  velvety  surface  and  délicate  radialed 
«ructure,  often  encrusllng  bematite;  in  Conn.,  at  Salisbury;  In  Penn.,  near  Easlon,  tbe  Tar. 
lepldocrocite  wtlb  Hmonlle;  witb  calcite  In  clay-lronstODe  concrétions,  Adair  county.  Ho.;  In 
tbe  Plke's  Peak  région,  Colorado;  in  Callfomu,  at  Buras  Creek,  Marlposa  Co.,  in  qiurtz;  In 
Oregon,  16  m.  from  Portiand. 

Named  Oôthitê  (Goetliiie)  afler  tbe  poet-pbtlosopher  Ooetbe  (1749-1882);  and  PyrrhoaUUrU» 
from  jtu/ipo!,  fire-red.  and  triSrjpoi,  iron.  Tbe  name  Orugile  bas  prionly,  but  It  was  glvea 
witboul a  proper  dencriplion,  and  for  36ye«irs  Ihe  nature  of  tbe  minerai  was unknown. 

Artif.— By  submittlng  solutions  of  I^Cli  {30  to  B5  pts.  in  100)  to  the  action  of  benl  In  closed 
tubes,  Rousseau  bas  obialned  acjcular  crjBtals  havlng  tbe  composition  of  gfitbiie  and  like  it 
ortborbombic,  but.  accordine  to  Fonqué,  diflering  from  It  In  opUcal  chaiaciers.  It  doea  not 
seem  certain,  bowevcr,  tbat  tbere  isany  essentlal  différence.    C.  R..  110,  1032, 1890. 

Raf.— >  Min.,  p.  B26,  1883;  Palla  bas  discussed  the  vicinal  planes  and  suggested  a  monocUnIo 
axUI  ratio,  Zs.  Kr.,  11.  33.  \mi.  '  Pb..  1.  c,  and  MIr.,  Min.,  378. 1602.  ■  Uroth.  Min.SBmml., 
91.1878.    'Busi.  St.  Jusl,  Zs.  Kr..  17,  5S8,  1890. 


358.  MANGAMITEI.  Manganaise  cristallisé  de  LiiU.  Crist.,  880.  1772,  3,  101,  1788. 
Hanganèse  oxydé  métalloïde  II..  T^.,  4,  IBOl  (witb  flgs,),  Qrau-Braunsteinerz  pt.  Wem..  178»; 
Karil«n,  Tab.,  IBOO.  Graumanganerz  pt.  Karêten.  Tiib.,  1808.  Grau-Braunatcin  nt,  Havtm., 
Handb  388  1818  390,  18*7,  Gray  Oilde  of  Manganèse  pt.  Prismatoidiscbes  Mangan.Ens 
Mi^  Grundr  488.  1834.  Manganfle  Haid.,  Trans,  B,  8oc.  Edinb.,  11.  133,  1837.  Acerdèw 
£eud .  Tr..  3.  678,  1683.    Newklrkite  Thom.,  Min.,  1,  600,  1886. 


1,  L.  Superior.    3,  8.  Ilefeld,  tirotb.    4,  Ilefeld,  Sbk. 

Orthorhombic.    Axée  à:l\h  ~  0-84407  : 1  :  0-54484  Haidinger'. 
100  A  110  =  40°  10',  001  A  101  =  32"  50*',  001  A  011  =  28°  35'. 
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6,  Ilefeld,  after  Groth. 


Twins:  tw.  pL  e^  both  contact-  and  cruciform-twins;  often  repeated  and  with 
'Comp.-fac6  either  parallel  or  inciined,  analogous  to 
rutile.  Grystals  long  prismatic  and  terminated  (1)  bj 
c,  or  (2)  by  zone  of  macropyramids  p,  5,  fy  etc.  ; 
planes  in  tbis  zone  striated  parallel  to  their  mutual 
intersections.  Also  sbort  prismatic  (3)  terminated  by 
c  and  numerons  macrodomes;  or  (4)  highly  modified 
with  macropyramids  predominating;  the  last  two 
types  genei*ally  as  twins.  The  prismatic  faces  deeply 
striated  vertically.  Crystals  oiten  grouped  in  bnn- 
dles.     Also  colnmnar;  seldom  granuiar;  stalactitic. 

Cleavage:   h  very  perfect;   m  perfect.     Fracture 
nneven.      Brittle.     H.  =4.      G.  =  4 •2-4-4;    4-315 
cryst.,  Negaunee,  Pfd.     Luster  submetallic.     Color 
dark  steel-gray  to  iron-black.    Streak  reddish  brown,  sometimes  nearly  black. 
Opaque;  minute  splinters,  sometimes  brown  by  transmitted  light. 

Comp.— MnO(OH)  or  Mn,0,.H,0  =  Oxygen  27-3,  manganèse  62-4,  water  10 -3 
=  100,  or  Manganèse  sesquioxide  89'7,  water  10*3  =  100. 

AnaL— Blomstraud,  G.  FOr.  FOrb.,  2,  188.  1874.    Also  6th  Ed.,  p.  171. 

Lâogban      Md,Oi  88*51    Fe,Oi  0  28    MgO  1*61    CaO  0*62    H,0  9*88  =  100*70 

Pyr.,  etc. — in  the  closed  tube  yields  water;  otberwise  like  braunite.  p.  282. 

Obt.— Occurs  in  veina  traversing  porphyry,  associated  with  calcite  and  barite,  at  Ilefeld  in 
theHarz;  Ilmenau  and  Oehrenstock  in  Thuringla;  Undenaes  and  Lângban  in  Sweden;  Chris- 
tiansand  in  Norway;  Cornwall,  at  varions  places,  occurring  crvstallized  at  Botallack  mine,  St. 
Just;  Callin^ton  and  at  the  Royal  iron  mines;  also  in  Cumberland.  Devonshire,  Somerset; 
Aberdeensliire,  Scotland;  near  Ross  and  elsewhere  in  Ireland. 

In  the  L  Superior  mining  région  at  the  Jackson  mine.  Negaunee,  Michigan.  Devil's 
Head.  Douglas  Co.,  Colorado.  In  Nova  Scotia,  at  Cheverie,  Hauts  Go.,  and  Waltoo;  also  10  m. 
W.  of  Walton,  where  it  forms  a  bed  of  conglomerate,  along  with  quartz  pebbles.  In  New 
Brunswick,  at  Shepody  mountain,  Albert  Co.  ;  Tattagouche  R..  Gloucester  Co.;  Upham,  Eing's 
Co.;  and  Dalhousie,  Restigouche  Co. 

NewkxrkiU  of  Thomson,  from  Neukirchen  in  Alsace,  according  to  Lettsom.  is  nothing  but 
mansanite. 

Named  acerdèse  by  Bendant  from  aKepôifS,  unproJUable,  because  of  little  value  for  bleach- 
ing  purposes  (cf.  pyrolusite). 

A] t. — By  loss  of  water  changes  to  pjrrolusite.  hausmannite,  or  braunite;  pseudomorphs  of 


pyrolusite  (see  p.  244)  are  very  common.    Cf.  Brelth.,  Poffg.,  61,  187.  1844. 

ReL— *  Ed.  J.  Se,  '4,  41,  1826.  or  Pogg.,  7.  225.  1826;  Groth  obtained  slmilar  resulU.  also 
tbe  aathor  for  L.  Superior  crystals.     fiLemihedriam  bas  been  suggested  (Haid.)  but  seems 
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improbable:  cf.  EOchlin,  Min.  Mitth.,  9,  24,  1887;  Bugz  mentions  dystah  from  Orettenich, 
Saarbrûckeo,  with  n  (121)  hemihedrally  developed,  Zs.  Kr.»  16.  624,  1889.  *  See  Groth,  Min.- 
Samml., Strassburg, 79. 1878, also some  other  doubtful  forma.  BrauDs  adds  (170*20),  Jb.  Min.. 
1,  252,  1886;  also  Kôchlin  on  pseudomorphous  crystals  2  (IO'6'I),  1.  c.    *  Groth,  1.  c. 


269.  UMONITB.  SztcroÇ  Xt^oi  (îr.  Iberia)  IXase,  Schistus.  Hœmatites,  Plin.,  36,  87. 88. 
Hœmatites  pt.,  Blodsten,  pt.  [rest  red  hématite],  WalL,  260,  1747,  Ororut.,  178,  1758.    Hématite 

gi.,  fiV.  Tri.  Wall..  469,  175«.  Braun-Eisenstein  (incl.  Eisenrahm.  Brauner  Glaskopf )  Wem., 
ergm.  J.,  883.  1789.  Brauneisenstein  pt.  [rest  GOthite]  Hausm.,  Handb.,  268,  1818.  BrauD- 
Eisenstein,  tStilpnosiderit.  UUmann,  Ueb.,  14i3.  805, 148,  318, 1814.  Brown  Iron  Stonept.  Brown 
Hématite,  Brown  Ocher,  Jameâon,  Min.,  253,  261,  1816.  Limonite  pt.  [rest  GOthite,  Bog  Ore] 
Beud.,  Tr.,  2,  702,  1832  [not  LimoDit  Uausm.,  1813  (=  Bog  Ore  only)].  Brun,  Gui  Jernnialm, 
Myrmalm,  Siômalm  Swed.    Hierro  arcilloso,  çloboso,  palustre,  etc.,  Span. 

DXxpa  [yellow  and  brown  J  Theophr.  ?Sil  Plin.  y  33,  56.  Ochra  nativa,  Qerm,  Berggeel, 
Agric  466,  1546.  O.  nativa,  Sil,  Berggelb,  Ockergelb,  Oesner,  Foss.,  8.  1565.  Ochriger 
Brauneisenstein  Wern.,  Kar»t.    Brown  Ocberpt.,  Vellow  Ocher  pt. 

Minera  Ferri  subaquosa.  Min.  F  lacustris,  v.  paluslris,  Sjômalm,  Myrmalm,  Wall,,  263, 
1747.  Mine  de  fer  limoneuse  Fr.  Tri.  Wall.,  1763.  FeiTum  limosum.  elc,  Wall.,  2,  256,  1775. 
Raseneisenstein  (incl.  Morasterz,  Sumpferz,  Wiesenerz)  Wern.,  Bergm.  J.,  383,  1789.  Marsh 
Ore,  Bog  Ore,  Meadow  Ore  pt..  Kirwan.  Jameson,  etc.  Limonit  (=  Raseneisenstein  or  Bog  Ore)' 
Hau9m.,  Handb.,  288. 1818  [not  Limonite  of  Beud.,  wh.  incl.  aU  hydrous  oxides  of  iron].  Limnit 
Qlock.,  Syn.,  62,  1847. 

Not  crystallized.  Usually  in  stalactitic  and  botryoidal  or  mammillary  forms, 
having  a  fibrous  or  subfibrous  structure;  also  concretionary,  ma^ive;  and  occasion- 
ally  earthy. 

H.  =  5-5'5.  G.  =  3'6-4*0.  Luster  silky,  of ten  submetallic;  sometimes  duU 
and  earthy.  Color  of  surface  of  fracture  various  sliades  of  brown,  commonly  dark, 
and  none  bright;  sometimes  with  a  nearlyblackvarnish-like  exterior;  when  earthy, 
brownish  yellow,  ocher-yellow.     Streak  yellowish  brown.     Opaque. 

Var.— (1)  Compact.  Submetallic  to  silky  in  luster;  often  stalactiUc,  botryoidal,  etc.  (incl. 
brauner  Glaskopf  Oerm.)  (2)  Ocheroue  or  earthy,  brownish  yellow  to  ocher-yellow,  often  im- 
pure from  ihe  présence  of  clay,  sand,  etc.  (3)  Bog  ore.  The  ore  from  marshy  places,  generally 
loose  or  porous  in  texture,  often  petrifying  leaves,  wood.  nuts.  etc.  (4)  Brown  clay-iroiistone,  in 
compact  masses,  often  in  concretiouary  nodules  (including  Adlerstein,  Klappensteiu  Oerm.), 
having  a  brownish  yellow  streak,  and  thus  distiuguisbable  from  tbe  clay-ironstone  of  the  species 
hématite  and  siderite:  it  is  sometimes  (a)  piêolitie,  or  an  aggregation  of  concrétions  of  the  size  of 
small  peas  (Bohnerz  Germ.;  beau  ore):  or  (6)  oolitic. 

Part  of  the  stalactitic  iron  ore,  brown  or  yellow  ocher,  bog  ore,  and  clay-ironstone  containa 
more  water  than  true  limonite,  and  hence  belongs  to  the  species  xantfioHderite  (or  limnUe). 

Kaliphite  of  Ivanov  is  a  mixture  of  limonite,  manganèse  oxide,  silicate  of  zinc  and  lime, 
from  Hungary. 

Comp.— 2Fe,0,.3H,0  =  Oxygen  25-7,  iron  59-8,  water  14-5  =  100,  or  Iron 
sesquioxide  85*5,  water  14*5  =  100.  In  the  bog  ores  and  ochers,  sand,  clay,  phos- 
phates, oxides  of  manganèse,  and  humic  or  other  acids  of  organic  origin  are  very 
common  impurities. 

Analyses,  see  5th  Ed.,  p.  172.  Analyses  are  chiefiy  interesting  from  the  technical  side  as 
showing  the  amount  of  impurity  (SiOi,  PgOs,  etc.)  présent. 

Pyr.,  etc. — Like  gôthite.  Some  varieties  leave  a  siliceous  skeleton  in  the  sait  of  phosphorua 
bead,  and  a  siliceous  residue  when  dissolved  in  acids. 

Obs. — In  ail  cases  a  resuit  of  the  altération  of  other  ores,  or  minerais  containing  iron,  through 
exposure  to  raoisture,  air,  and  carbonic  or  organic  acids;  derived  largely  from  the  change  of 
pyrite,  magnetite,  siderite,  ferriferous  dolomite,  etc.  ;  also  varions  species  (as  mica,  pyroxene,  horn- 
blende, etc.),  which  coutain  iron  in  the  ferrons  state  (FeO).  It  consequently  occupies,  as  a  bog  ore, 
marshy  places,  into  which  it  bas  been  borne  by  streamlets  from  the  hills  aroimd;  also  found  at  the 
bottom  of  lakes  as  in  Sweden  (Sjômalm  Swed.,  Seeerz  Oerm.);  and  in  the  more  compact  form  it 
occurs  in  stalactites  as  well  as  in  tuberose  and  other  concretionai*y  forms.  freouently  making 
beds  in  the  rocks  which  contain  the  minerais  that  bave  been  altered  into  it.  In  moist  places 
where  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish  yellow  deposit 
often  covers  the  bottom,  and  au  Iridescent  film  the  surface  of  the  water:  the  deposit  is  a  growing 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  ferrons  carbonate  in  carbonated  waters,  a 
sulphate,  or  as  a  sait  of  an  organic  acid.  It  is  often  associatedwith  manganèse  ores.  Limonite 
is  a  common  ore  in  Bavaria,  the  Harz,  Luxembourg,  Scotland,  Sweden,  etc. 

Abundant  in  the  United  States.  A  few  localities  only  are  hère  mentioned;  référence  may 
be  made  to  the  yarious  geological  reports  for  complète  lists.  Extensive  beds  exist  at  Salisbuir 
and  Kent,  Conn.,  idso  in  the  neighboring  towns  of  Beekman,  Fishkill,  Dover,  and  Amenia,  N.. 
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Y.,  and  in  a  slmilar  situation  north;  at  Ricbmond,  West  Stockbridge  and  elsewhere  in  Berk- 
shire Co.,  Mass.;  in  Vermont,  at  Bennin^n,  Monkton,  Pittsford,  Putney,  and  Hipton;  in 
Pennsylvania  widely  distributed  espeeiallyln  the  south-eastem  part  of  tlie  state;  also  in  Tennes- 
see, Alabania,  Ohio,  etc. 

Named  lÀmtmite  from  Xemoâvy  meadofo,  Ullmann's  name,  StUpnemderite,  from  aTiÀ.nr6i, 
Mning,  has  priority;  but  tbe  ore  is  cbaracteristically  not  a  shining  ore,  alihough  sometimes 
with  a  iustrous,  Tarnish-like  exterior.  Tbe  name  linumilewsB  first  appropriated  especiallv  to 
tbe  bog  ores  by  Hausmann  in  1813.  But  most  bog  ores  are  of  tbe  above  species,  and  Beudant, 
recognizin^  tbis,  in  1882  used  limonite  for  tbe  bog  as  well  as  otber  limonite. 

AIL — ^By  deozidation  tbrou^b  organic  matter,  if  carbonic  acid  is  présent,  may  form  siderite. 
By  losing  water  becomes  hématite,  wbicb  occurs  as  pseudomorphs  af  ter  limonite.  Tbis  species 
ftlso  forms  numeroos  pseudomorphs  after  otber  species. 


26a  XAMTH08IDBRITZI.  Oelbeisenstein  Hatum.,  Handb.,  279,  1818.  Xanthosiderit 
B.  B.  Schmid,  Pogg.,  84,  495,  1851.    Yellow  Ocher  pt.    Bog  Ore  pt. 

In  fine  needles  or  fîbers,  stellate  and  concentric.     Also  as  an  ocher. 

H.  =  2'5,  in  needles.  Luater  silky  or  çreasy  ;  pitch-like;  also  earthy.  Color 
in  needles  golden  yellowish^  brown  to  brownish  red;  as  an  oeher^  yellow  of  différent 
shades,  more  or  less  brown,  sometimes  reddish.     Streak  ocher-yellow. 

Comp.— Fe,0,.2H,0  =  Oxygen  24  5,  iron  57-1,  water  18-4  =  100,  or  Iron 
sesqnioxide  81-6,  water  18'4  =  100. 

Analyses,  see  5tb  Ed.,  p.  174. 

Pyr.,  etc. — Like  those  of  limonite. 

Obs. — Associated  with  manganèse  ores  at  Ilmenau,  in  silky  needles,  etc.  ;  as  an  ocher  near 
Goslar,  Bruchberg,  Elbingerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wicklow  Co.,Ireland, 
aloDg  with  limonite  and  psilomelane.  ' 

Axtît — Tbis  hydrate  is  formed  when  oxide  of  iron  is  precipltated  from  hot  solutions  of  its 
flalts;  and,  according  to  Qmelin,  also  from  cold  solutions. 

LiMNiTE  Dana,  Min.,  178,  1808.  Quellerz  Hennann,  J.  pr.  Ch.,  27,  58,  1842.  liaseneisen- 
•erz,  Sumpferz,  Wiesenerz  Oerm.  A  h^rated  iron  oxide,  for  the  most  part  bog  ore,  récent  in 
origin  and  containing  organic  acids  with  quartz  sand,  phosphoric  acid.  etc.  Tbe  composition 
Fe(OH)i  or  Fe,0..8H,0,  has  been  attributed  to  it.    Cf.  Kg.,  Min.  Ch.,  187.  1865. 

261.  BAUXITE.  Alumine  nyaratée  de  Beaux  B&rtMer,  Ann.  Mines,  6,  581,  1821. 
Beauxite  Dufr.,  Min.  (2,  847),  3,  799,  1847.  Bauxite  DeviUe,  Ann.  Ch.  Phys.,  61,  809,  1861. 
Wocheinite  A.  Fleehner,  Zs.  G.  Ges.,  18,  181,  1866,  Jb.  G.  Reichs.,  1866.  Cliachite  Adam, 
Tabl.  Min..  73.  1869. 

In  round  concretionary  disseminated  grains.  Also  massive,  oôlitic;  and 
•earthy,  clay-like. 

6.  =  2*55,  fr.  Wochein,  v.  LUI.  Color  whitish,  grayish,  to  ocher-yellow, 
brown,  and  red. 

Var. — 1.  In  concretionaiy  grains,  or  oOlitic;  hauseite,  2.  Clav-like,  woeheinite;  the  purer 
Idnd  grayish.  clay-like,  containing  very  little  iron  oxide;  also  red  from  the  iron  oxide  présent. 

Comp.— Essentially  Al  0,.2H,0  =  Alumina  73-9,  wrfter  26-1  =  100;  some 
analyses,  however,  give  A1,0,.  H,0  like  diaspore. 

Iran  sesquioxide  is  usually  présent,  sometimes  in  lar^e  amount  (up  to  50  p.  c.  Henatsch), 
in  part  replacing  alumina,  in  part  only  an  impurity.  Silica,  phosphoric  acid,  carbonic  acid, 
lime,  magnesia  are  common  impurities. 

Analyses,  see  5th  Ed.,  pp.  174,  175;  also  Coquand,  Bull.  Soc.  G.  Fr.,  28,  98,  1871;  Auge, 
ibid.,  16.  345.  1888;  John,  Vb.  G.  Reicbs.,  889,  1874;  Lang,  Ber.  Ch.  Ges.,  17,  2892,  1884; 
Henatsch,  Inaug.  Diss.,  Breslau,  1879.  The  analyses  are  interesting  chiefly  on  the  tecbnical 
side,  as  showing  the  amount  of  impurity  présent;  thus  Henatsch  gives  9  to  24  p.  c.  SiOi,  0  8  to 
2'5  p.  c.  PiOft,  etc. 

Obs. — From  Baux  (or  Beaux),  near  Arles,  France,  disseminated  in  grains  in  compact  lime- 
stone,  and  also  oAlitic;  also  at  Revest,  near  Toulon,  brown  to  dark  red,  and  massive,  regarded  as 
an  iron  ore;  at  Allauch,  Dept.  of  Var,  France,  massive,  oôlitic,  with  a  base  of  like  nature, 
cemented  by  some  calcium  carbonate,  tbe  most  common  variety;  at  Hûgel,  in  the  Commune  of 
Baux,  a  bard  and  llrm  variety;  at  Calabre,  massive:  also  in  Nassau;  in  French  Guiana. 
WoeheinUe  occurs  in  Carniola,  between  Feistritz  and  Lake  Wochein,  in  a  deposit  12  feet  thick, 
the  Junction  of  the  Trias  and  Jurassic  formations,  part  of  it  red  from  iron  sesquioxide.  The 
purest  bauxite  is  used  for  the  manufacture  of  aluminium,  and  is  called  aluminium  ore. 

In  the  U.  8.,  bauxite  occurs  in  Saline  and  Pulaski  Cos.,  Arkausas. 

Auge,  1.  c,  regards  bauxite  as  a  hydro-thermal  deposit;  he  caUs  attention  to  the  occurrenoe 
of  hydrated  alumina  In  the  Yellowstone  région. 
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Brucite  Group.    R(OH),.     Bhombohedral. 

262.  BRUOITB.  Native  Magnesia  (fr.  N.  Jersey)  A.  Bruce,  Bruce's  Min.  J.,  1,  26,  1814 
(withanal.).  Hydrate  of  Magnesia  A.  Aikin,  Min.,  286,  1815,  Cleaveland,  Min..  429.  1822, 
F.  Hall,  Cat.  Min.,  28,  1824,  8.  Bùbinsan,  Cat.  Amer.  Min.,  166,  1825.  Brucite,  ou  Hydrate  de 
maçnésie,  Beud,,  Tr.,  838  (Index),  1824.  Talk-Hydrat,  Magnesia-Hydrat.  Oerm.  Monoklino- 
edrisches  Magnesiahydrat  oder  Texalith  (fr.  Texas,  Pa.)  Herm,,  J.  pr.  Ch  ,  82, 368, 1861.  Amian- 
thus  (fr.  Hoboken)  «/.  Fwreôy  Am.  J.  Se,  1,  54,  1818  =  Amianthoid  Magnesite,  Nemalite,  T, 
Nuiiall,  ib.,  4, 18, 1821  =  Brucite  (Talk-hydrat.  "  hierher  zu  gehôren  scheint  "),  Lecnh,,  Handb., 
245.  1826;  J,  D,  WhUney,  J.  Boc.  N.  H.,  Boston,  36, 1849  (with  anal.).  Manganbrucit  Igelstrôm, 
Ofv.  Ak.  Stockh..  39.  No.  2,  83,  1882. 

Ehombohedral.    Axis  è  =  1-52078;  0001  A  lOÎl  =  60°  20'  26"  Hessenberg*. 
Forma»:     c  (0001,  0),    a  (1120,  i-2),  r  (lOÏl,  E),  p  (2021,  2);   e  (01Î3,  -  J),   e  (0112,  -  i)„ 
h  (0775,  -  J),  t  (04ll,  -  4). 


cp  =  74"    6J' 

eh  =  67°  62' 

pp'  =  112°  48' 

hh'  =  106°  41' 

<»  =  80°  20i' 

et  =8r64' 

»'  =    51°  68' 

«'     =118°    8' 

ce  =  41°  17' 

rr'  =  97°  87i' 

ee'  =    69°  42' 

rz'"  =  *89°  19' 

1. 


3. 


Fig.  1,  Low's  Mine,  Texas,  Penn. 


Fîgs.  2.  8.  Wood's  Mine.  Texns. 


Crystals  usually  broad  tabnlar.  Also  commoDly  foliated  massive;  ôbrons^ 
fibers  separable  and  elastic. 

H.  =  2-5.  G.  =  2-38-2 -4;  2-388  Ural,  Lôsch.  Cleavage:  c  eminent.  Folia 
separable  and  flexible,  nearly  as  in  gypsum.  Sectile.  Luster  ||  c  pearly,  elsewhere 
waxy  to  vitreouB.  Color  white,  inclining  to  gray,  blue  or  green.  Transparent  to 
translucent.  Optically  +.  Indices:  û9^  =  1*559,  e,.  ■=  1-5795  Bauer*.  Pyro- 
electric,  on  cooling  the  extremities  of  (5  —,  the  edges  +,  Hankel*. 

Gomp.,  Tar.— Magnésium  hydrate,  Mg(OH),  or  MgO.H.O  =  Magnesia  69*0, , 
water  31*0  =  100.     Iron  and  manganèse  piotoxide  are  sometimes  présent. 

Var. — 1.  OrcUnary.  In  plates,  white  to  pale  greenish  in  color;  strong  pearly  luster  on  the 
cleavage  surface. 

2.  Nemalits.  A  fibrous  variety  containing  4  to  5  p.  c.  iron  protoxide,  with  G.  =  2*44 
Nuttall. 

8.  Manganbmcite.  Granular,  massive.  Color  honey-yellow  to  brownish  red;  perhaps. 
originally  colorless;  contains  manganèse  in  considérable  amount,  anal.  7;  cf.  also  anal.  8. 

AnaL— 1,  E.  F.  Smith.  Am.  Ch.  J.,  6,  281, 1888.  2,  8.  F.  A.  Genth,  Am.  Phil.  Soc.  23, 
40,  1885.  4,  Smith,  1.  c.  5,  Rosenblad.  G.  Fôr.  FOrh.,  7.  738,  1885.  6.  T.  Blyth,  Mallet,  Min. 
India,  161, 1887.  7,  IgelstrÔm,  1.  c;  small  amounts  of  SiOi  and  CaCOi  hâve  been  deducted. 
Also  5th  Ed..  p.  176. 


MgO 

FeO 

MnO 

H,0 

1. 

Fritz  Island 

66-78 

0-44* 

— 

82  52  =  99-74 

2. 

(( 

67-64 

0-82* 

0-68 

80-92  =  100-01 

8. 

G.  =  2-882 

65-88 

0-80» 

404 

29-70  =  99-42 

4. 

Sinking  Spriug 

6619 

l'24« 

— 

81-05  CaOl-68  =  10016 

6. 

Ural                   G.  =  2  388 

69  02 

0-61 

.— 

80-28  CO,  0  09  =  99  95 

6. 

Afghanistan,  flbrous 

60-95 

11-14 

— 

29-32  însol.  0-88  =  101-79> 

7. 

Jakobsberg,  manganbrticitâ 

57-81 

— 

1416 

28-00  =  99  97 

•  Fe,0,. 


Pyr.,  eto.—In  the  closed  tube  gives  off  water,  becomine  opaque  and  friable,  sometimes' 
tuming  gray  to  brown;  the  manganesian  variety  becomes  dark  brown.    B.B.  infusible,  glowa 
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with  a  bright  ligbt,  and  the  ignited  minerai  reacts  alkaline  to  test-paper.  Wita  cobalt 
solution  gives  the  pale  pink  color  of  niagnesiu.  The  pure  minerai  is  soluble  in  acids  witbout 
effervescence. 

Oba.~Accompanies  other  magnesian  minerais  in  serpentine,  and  bas  also  been  found  in 
limedtane.  Occurs  in  considérable  veins  traveraiug  serpentine,  at  Swinaness  in  Unst,  one  of  the 
Shetland  Isles.  where  it  is  sometimes  found  in  crystals;  at  Pyshminsk  in  the  Urals;  at  Goujot 
in  France;  at  the  iron  mine  of  Cogne,  valley  of  Aosta,  Italy;  near  Filipstadt  in  Wermland,  in. 
Sweden.  in  roundisb  masses  in  limestone. 

At  iloboken,  N.  J.,  in  serpentine;  at  the  Tilly  Foster  iron  mine,  Brewster,  N.  T.,  well  crys- 
tallized,  also  pseudomorph  after  dolomite  and  altered  to  serpentine;  in  Richmond  Co.,  N.  Y.; 
on  the  peninsula  east  of  New  Rochelle,  Westchester  Co.,  N.  Y.;  at  Wood's  mine,  Texas.  Pa., 
in  large  plates  or  masses,  and  often  crystallizations  seyeral  inches  across;  at  Low's  mine,  with 
hydromagnesite;  at  Fritz  Island,  near  Reading.  and  near  Sinking  Spring,  Spring  Township. 

NemalUe,  the  fibrous  variety,  occurs  at  Hoboken,  and  Xettes  in  the  Vosges.  Manganbrueitâ 
occurs  with  hausmannite  and  oUier  manganèse  minerais  in  the  granular  limestone  of  Jakobsberg, 
Nordmark,  Sweden. 

Xamed  after  A.  Bruce  (1777-1818),  an  early  American  mineralogist,  who  first  described  the: 
gpecies. 

Alt. — Becomes  white,  pulvérulent,  and  carbonated  on  ezposure,  and  also  crystallized,  con- 
stituting  then  the  minerai  hydromagnesite;  the  latter  is  sometimes  in  pseudomorphous  crystals 
after  bnicite.    Also  altered  to  serpentine  (see  above). 

Artil — Has  been  noticed  in  crystalline  plates  as  a  deposit  in  a  steam-boiler  (Luedecke, 
Zs.  Kr.,  7,  502,  1883).  Also  obtained  by  de  Schulten  from  a  solution  of  magnésium 
chloride  precipitated  by  an  excess  of  caustic  potash  and  heated  to  200**;  the  crystals  of  brucite 
separate  out  on  cooling. 

Ref:— 'Texas.  Penn..  Min.  Not,  4,  40,  1861.  *  Cf .  Hbg.;  also  Mlr.,  Min.,  269,  1852, 
Rose.  Zs.  G.  Ges.,  12,  178,  1860;  Schrauf,  Atlas,  Tf.  zl;  Erem.,  Vh.  Min.  Qes.,  16.  310,  1881. 
*  Ber.  Ak.  Berlin,  958,  1881.  *  Wied.  Ann.,  6,  58,  1879.  On  the  percussion- figure.  Mgg.,  Jb. 
Min.,  1,  57,  1884. 

EisBNBRUcrr  Sandberger,  Jb.  Min.,  2,  288.  1880.  A  product  of  partial Iv  decomposed 
brucite  from  Siebenlehn  near  Freiberg.  An  anal,  gave  Petersen  :  MgO  88*92,  FeO  18''3B, 
CO,  7  88,  H,0  80-46,  SiOt  415,  Al,0>,CaO  <r.  =  99*61.  After  deducting  the  SiO,  as  quartz, 
and  24*49  p.  c.  hydromagnesite  believed  to  be  présent,  the  resuit  is  :  MgO  89*89,  FeO  24*92, 
H,0  8519  =  100. 


263.  PTROOHROXTS.    Pyrochroit  X.  /.  IgeUttàm,  Pogg.,  122,  181,  1864,  Ofv.  Ak. 
Stockh.,  21,  205,  1864. 

Rhombohedral.  Axis  è  =  1-3999;  cr  =  *58°  15^',  rr'  =  94°  52'  Flink*.  In 
hexi^onal  tabular  crystals.     Usually  foliated,  like  brucite. 

H.  =  2'5.  G.  =  3*258  artif.,  de  Schulten.  Luster  pearly.  Color  white; 
but  changiiig  on  ezposure  to  bronze,  and  then  to  black.  In  thin  pièces  trans- 
parent, and  having  a  flesh-red  color  by  transmitted  candle-light.  Optically 
aniaxial,  négative. 

Comp. — Manganèse  hydrate,  Mn(OH),  or  MnO.H.O  =  Manganèse  protoxide 
79-7,  water  203  =  100. 

.—1,  2,  L.  Stable.  G.  Fôr.  Fôrh.,  4,  168,  1878. 


MnO 

FeO 

CaO 

MgO 

H,0 

CO, 

1.  Oryêt. 

76*56 

0*47 

0-29 

2*89 

18-57 

1-99  =  100-27 

2.  Màsiiw 

77*67 

0*20 

ir. 

1-88 

20*00 

107  =  100-27 

Pyr.,  etc. — In  the  closed  tube  a  small  pièce  becomes  at  surface  verdigris-green,  then  dirty 
green,  and  finally  brownish  black.  Yields  water.  B.B.  reactions  for  manganèse.  In  hydro- 
chloric  acid  forms  easily  a  clear  colorless  solution. 

Oba.— Occurs  in  veins  1  to  2  lin  es  broad  in  magnetite  at  Pajsberg,  Filipstadt,  Sweden; 
at  the  Moss  mine  at  Nordmark  in  Wermland;  at  the  Sjô  mine,  Grvthyttan.  Ôrebro.  It  la 
commonly  associated  with  hausmannite.    Identified  by  Roepper  at  Franklin  Furnace,  N.  J. 

Named  from  TtOfj,  fire,  xpôa.  color.  bccause  of  the  chance  of  color  upon  ignilion. 

Artil — Obtained  by  de  Schulten  in  hexagonal  crystals,  Bull.  Soc.  Min..  10,  326.  1887. 

Rei— ^  Flink,  Nordmark,  Ak.  Handl.  Stockh..  Bihaug.  12  (2),  No.  2. 12.  1886. 

Eeungott  refers  hère  (Jb.  Min..  440,  1866)  ii  minerai  which  Wiser  had  annoimced  as  a 
hydrous  carbonate  of  manganèse,  and  which  Haidinger  (Ilandb.,  493.  1845)  named  Wiserite.  It 
is  descril)ed  as  yellowish  white  to  gray  in  color,  pearly  to  silky  in  luster,  tibrous  in  structure, 
and  AS  coining  from  Gonzen  near  Sarganz.  the  C'anton  of  St.  Gall,  in  Switzerland,  where  it  is 
fourni  in  -se^ims  in  a  granulitic  hausmannite,  with  rhodochrosite. 
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264.  aiBBSITB.    Wavellite  (fr.  Richmond)  G,  Deweu,  Am.  J.  Bc.,  2.  249.  1820;  =  Wster 

!y.  N.  Y.  Med.  Phyi 
April,  1822.    Hydrargillite,  Gibbslte  of  Torrey,  Cleawl.,  224,  782, 1822.    Hydrargillite  (fr.  Cral) 


Med.  Phys.  J.,  1,  No.  1,  68, 


and  Alumina,  id.,  ib.,  3.  289.  1821.    Gibbsite  J.  Torrey 
April,  1822.    Hydrargillite,  G 
Q.  Bose.  Pogg..  48.  664.  1889. 

Monoclinic.      Axes    à  :  t  :  è  ==  1-70890  :  1  :  1-91843;     /3  =  85°  29 J' 
001  A  100  Brôgger*. 

100  A  110  =  59°  35J',  001  A  ÎOl  =  *50°  50',  001  A  OU  =  62°  23Î'. 


Fomui: 
a  (100.  t-i) 
b  (010.  i-i) 


c(001.  0) 
t  (920,  »-î) 
l  (410,  1-4) 


k  (810,  i-i)? 

y  (620.  .•-!)? 
fi  (210.  1-2) 


n  (870,  *.f  ) 
wdlO, /) 
d  (ÎOl,  l-i) 


«  (Sl2,  1-8) 
u  ((28,  2-S) 
tf  (211.  2-2)? 


Angles  :  «'"  =  41"  28',  «'"  ^  46*  8',  //yu  "  =  SO''  51'  nn'  =  112"  17'  mm"  =  *119  lOi'. 
«m  =  *87'  43'. 

Twins:  tw.  pi.  (1)  m  with  ce  =  -  4°  34',  rare.  (2)  a  with  rc  =  -  9°  2', 
not  common.  (3)  c,  common,  usually  combined  with  one  of  the  other  laws. 
(4)  tw.  pi.  _L  c  and  intersecting  c  in  a  line  incliued  119°  49|'  to  the  edge  c/at,  and 
0°  31^'  to  the  edge  clm\  very  common,  the  faces  c  and  c  falling  together,  while  the 
zone  ca  of  one  crystal  coïncides  with  the  zone  cm  of  theother;  metnod  of  gronping 
very  varied,  in  part  analogous  to  the  pericline  twins  of  the  triclinic  feldspars. 

Also  rare  and  somewhat  uncertain,  (5)  tw.  pi.  (3*1*54,  ^-3  ?). 

Grystals  tabular  ||  c,  the  forms  c  aifti  most  common  ;  hence  hexagonal  in 
aspect.  Occasionally  in  lamello-radiate  spheroidal  concrétions.  Also  stalactitic, 
or  small  mammillary  and  incrustiug,  with  smooth  surface,  and  often  a  faint  fibrous 
structure  within. 

Cleavage:  c  eminent.  Tough.  Percussion-figure'  similar  to  that  of  mica, 
with  rays  normal  to  the  hexagonal  edges.  H.  =  2*5-3 -5.  G.  =  2-3-2*4;  2*385^ 
Richmond,  B.  Silliman,  Jr.;  2*287,  Ural,  Hermann;  2*420,  Norway,  Bgr.  Color 
white,  grayish,  greenish,  or  reddish  white;  also  reddish  yellow  when  impure. 
Luster  of  c  pearly;  of  other  faces  vitreous;  of  surface  of  stalactites  faint.  Trans- 
lucent;  sometimes  transparent  in  crystals.  A  strong  argillaceous  odor  when 
breathed  on. 

Optically +.  For  TJralian  crystals  (Dx.),  ax.pl.  usually  JL  ô,  and  inclined 
41°  26  to  a  normal  to  c  for  red,  dispersion  strong  p  >  r,  horizontal  inappréciable; 
increase  of  température  causes  a  graaual  change  in  the  axial  plane  until  at  56°-5  and 
above  the  ax.  pi.  becomes  ||  ô,  the  angles  increasing  with  p  >  v  up  to  171°  C;  in 
ail  cases  the  bisectrix  lies  in  the  plane  of  symmetry;  at  26°  *5  nearly  uniaxial  for 
blue.  In  another  section,  ax.  pi.  ||  h  at  ordinary  température,  and  axes  inclined 
respectively  50°  12'  and  35°  ^\  (red)  to  a  normal  to  c,  Brazilian  crystals  (Dx.) 
similar  to  those  from  the  Ural.  The  Norwegian  crystals  (Bgr.)  are  sensibly  uninxial 
with  Bx  A  <J  =  —  21°.     Refractive  indices: 

a  =:  p  =  1*53471  y  =  1*55769 

Var.— 1.  In  crystals;  the  original  HydrargiUUe,    2.  Stalactitic;  gtblmU, 

Comp. — Aluminium  hydrate,  Al(OH),  or  A1,0,.3H,0  =  Alumina  65-4,  water 
34-6  =  100. 

Analyses,  see  6th  Ed.,  p.  177.  Also  Eustis,  firazil,  Ch.  News,  48,  98.  1883;  da  Costa  Sena, 
id.,  Bull.  Soc.  Min..  7.  220.  1884;  Jannettaz.  French  Guiana,  ibid.,  1,  70,  1878. 

Pyr.,  etc. — In  the  closed  tube  becomes  white  and  opaque,  and  yîelds  water.  B.B.  infusible, 
whitehs,  and  does  not  impart  a  green  color  to  the  llame.  With  cobalt  solution  givcs  a  deep 
blue  color.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsile  (hydrargillite)  was  discovered  by  Lissenko  in  the  Shishinisk 
mountains  near  Zfatoust  in  the  Ural;  it  occurs,  according  to  Koksharov,  in  cavitles  in  a  schist 
<;ontaininç  much  magnetite.  The  larger  crystals  were  1  to  2  inches  long.  Also  in  crystals 
fiUing  cavities  in  natrolitc  on  the  small  islands.  Lille- Arô  and  Eikaholm.  in  the  Langesimdfiord, 
Norway.  With  corundum  at  Gumuch-dagh.  Asia  Minor.  In  French  Guiana.  'Ouro  Preto  and 
Marianna,  Minas  Geraes,  Brazil. 

In  the  U.  S.  on  corundum  at  Unionville,  Pa.(?);  in  stalactitic  form  at  Richmond,  Ma88.Mii 
«  bed  of  limonite;  also  at  Lenox,  Mass.;  at  the  Clove  Mine,  Union  Yale,  Dutchess  Co.,  N.  T., 
«n  limonite;  in  Orange  Co.,  N.  Y. 

Named  after  Col.  George   Gibbs,   the  original  owner  (after  extensive  foreign    travel) 
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of  the  larffe  Gibbs  cabinet  acquired  by  Yale  Collège  early  in  tbe  century.  Cleaveland  calls  the 
Richmondf  minerai  hydrargUUU  on  p.  224  of  his  mineralogy ,  but  on  p.  782  adopta  Torrey's  nama 
gibbsite. 

Re£r-i  Norway,  Zs.  Kr..  16.  16,  1890.  Earller  reœarded  as  rhombohedral.  Kk.,  Min. 
Russl..  4,  88.  1862,  but  proved  by  Dx.  to  be  monoclinic,  ibid.,  p.  898,  and  N.  R  ,  188,  1867.  It 
is  shown  by  Bgr.  that  the  orthopinacoid  of  Dx.  is  in  fact  the  prlsm  m.    *  Jb.  Min.,  1,  56, 1884. 

RiCHHOKDiTS.  The  substance  labelled  ^bbsite  from  Richmond,  Mass.,  in  which  Hermann 
States  he  fonnd  37  p.  c.  PiO»  (see  his  analysis  under  gibbsite,  5th  Ed.,  p.  178),  has  been  named 
Siehmondite  hy  Eenngott  (Vierteljahrschr.  nat.  Ges.  Zurich,  11,  225). 

ZiRLiTE  Fichier,  Jb.  Min.,  57,  1871,  51,  1875.  An  amorphous  aluminium  hydrate  resem- 
bling  allophane  from  near  Zirl,  Tvrol,  also  f rom  Nassereit  ;  it  occurs  in  yellowish  white  incrusta- 
tions in  a  sandy  mari.    Easlly  soluble  in  acids. 


266.  8A830IiITE.  Sale  sedativo  naturale  U.  F.  Horfer,  Memoria,  Firenze,  1778;  Maseagni, 
Mem.  Soc.  Ital.,  8.  487.  Native  Sédative  Sait.  Acidum  boracls,  mtlgo  Sal  sedativum,  Bergm., 
dciagr.,  Vt%%  Native  Boracic  Acid  Kirw.,  1796.  Sassolin  Kwêt,  Tab.,  40,  75,  1800.  Acide 
boracique  Fr.    Boric  Acid. 

Triclinic.    Axes:    àilià  =  0-57711  :  1  :  0-52824;    a  =  104°  17^';    fi  =  92'' 
33i';  y  =  89*^  41f  Miller*. 

100  A  010  =  89°  39|',  001  A  100  =  87°  26^',  001  A  010  =  75°  42f . 

Forma»  :  m  (110,  /')  y  (011.  1-ï')  f>  (111,  1')  u  (ÎIl,  1,) 

*  (010,  î-ï)  JTdîO.  T)  X  (Oîl,  14)  8  (In,  .1)  r  (lîl,   1) 

€  (001,  0) 

If  the  axes  <S  and  S  are  interchanged,  and  at  the  same  time  the  axis  h  doubled,  the  axial  ratio 
l)ecome8:  â\h',t  =  1*7328  : 1  :  1*8306,  which  brings  V  into  correspondence  with  gibbsite 
(hydrargîUite). 


hm    -  *59'' 

CT  =    41'    6' 

<îr    =    48'  26' 

Vr  =  78'  24' 

h' M  =    59"  80' 

cm  =  *80'  88' 

cM  =  ♦95'    8' 

h%    =  59'    4f 

mM  =  «Ol*  30' 

(m  =    50'  53' 

Mr  =  «46'  8r 

Vu  =  77'  26' 

ey      =    24'  21' 

«   =    48'  14' 

*«    =     69'  61' 

y«    =  86'  18' 

ex      =    86"  27' 

Twins:  tw.  axis  b\  ce  =  29°  V  (Mlr.).    Crystals  tabular  |  c,  the  plane  angles 
of  the  basai  plane  nearly  120°.     Usnally  small  scales; 
aometimes  grouped  in  stalactitic  forms. 

Cleavage:  c  very  perfect.  H.  =1.  G.  =  1*48.  Luster 
pearly.  Color  white,  except  when  tinged  yellow  by  sul^ur  ; 
sometimes  graj.  Feel  smooth  and  unctuous.  Taste 
acidulonSy  and  slightly  saline  and  bitter.  Ax.  pi.  nearly 
coiucident  with  axis  h  and  _L  c.  Bx  J_  c,  2E  =  8°  Mlr. 
2E  =  10°  to  12°  and  unchauged  by  beat  (to  75°  C.)  Dx. 
Dispersion  zéro. 

Comp.— Boric  acid,  B(OH),  or  B,0,.3H,0  =  Boron  trioxide  56-4,  water  43*6  = 
100. 

Pyr.,  eto.~In  the  closed  tube  gives  water.  B.B.  on  platinum  wire  fuses  toa  clear  fflass  and 
tinges  the  flame  yellowish  ereen.  Some  spécimens  react  lor  sulphur  or  ammonia  in  the  closed 
tube.  Soluble  in  water  and  alcohol.  Dissolves  in  2*97  parts  of  water  at  100'  C,  and  10*7  parts 
at  50'  C. 

Obs. — This  long  known  compound,  the  Sal  sedativum  HomhergU,  wrs  first  detected  in  nature 
by  Hoefer  in  the  waters  of  the  Tuscan  lagoons  of  Monte  Hotondo  and  Castelnuoyo,  and  after- 
ward  in  the  solid  state  at  Sasso  by  Mascagni.  The  bot  vapors  of  the  lagoons  consist  largely 
of  boric  acid.  To  collect  it  the  vapors  are  made  to  pass  through  water,  which  absorba  the 
boric  acid;  the  waters  are  then  evaporated  by  means  of  the  steam  from  the  springs.  Hâve 
jrlelded  seven  to  eight  thousand  pounds  troy  per  day.  Thèse  lagoons  spread  over  a  surface  of 
about  30  miles;  and  in  the  distance,  clouds  of  vapor  are  seen  risiug  in  large  volumes  among  the 
mountains. 

£xists  also  in  other  natufal  waters,  as  at  Wiesbaden;  Aachen;  Krankenheil  near  FOlz;  Clear 
Xiake.  in  Lake  Co.,  California;  has  been  detected  in  the  waters  of  the  océan. 

Occurs  also  abundantly  in  the  crater  of  Vulcano,  one  of  the  Llpori  isles,  forming  a  layer  on 
flolphur,  and  about  the  fumaroles,  where  it  was  discovered  by  Dr.  Hollnnd  in  1818. 

Réf.— 'Trans  Phîl.  Soc.  Cambr.,  3,  865,  1880,  Pogg.  Ann.,  23,  568,  1881.  Min.,  p.  281. 
Kenngott  made  the  artificial  crystals  monoclinic,  Ber.  Ak.  Wien,  12,  26.  1854.  Cf.  also  Dx., 
Min.,  2.  1,  1874.  and  Haushofer,  Zs.  Kr.,  9,  77,  1884,  who  «ives  new  measurements. 
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266.  HTDROTAJiOITB.  Hydiotalkit  Bbchêtetter,  J.  pr.  Ch.,  27, 176,  1842.  VOlknerltfr 
Bêrm,,  J.  pr.  Ch.,  40,  11,  1847,  46.  257.  1849. 

Hexagoual.     Also  lamellar-niassive^  or  foliated,  and  somewhat  fibrous. 

Cleavage:  basai,  eminent;  latéral,  distinct.  H.  =  2.  6.  =  2'04-2*09;  2*091 
Rg.  Golor  wliite.  Luster  pearly.  Translacent,  or  in  thin  folia  transparent.  Feel 
greasy. 

Comp.— Perhaps  Al(OH)..3Mg(OH),.3H,0  or  Al,0,.6Mg0.15H,0  =  Alumina 
16-7,  magnesia  39-^,  water  441  =  luO. 

Analyses  (Hermauu,  Kg.,  see  5tb  Ed..  p.  179)  show  the  présence  of  a  carbonate  in  considér- 
able amount  (2  6  to  7*3  p.  c.  COs.  iig.).  so  that  the  true  nature  of  the  mineralis  not  above- 
doubt. 

Pyr.,  etc. — In  the  closed  tube  yields  much  water.  B.B.  infusible,  but  exfoliâtes  somewhat, 
and  fives  out  light.  A  pale  rosered  with  cobalt  solution.  With  the  tluxes  intumesces  and 
affords  a  clear  coTorless  glass.     The  Snarum  minerai  reacts  for  iron. 

ObB.— Occurs  at  the  mines  of  Shishimsk,  district  of  Zlatoust,  Ural,  implanted  on  schlst 
{vôlknerite);  at  Snarum,  Norway,  in  serpentine  {hydroUUeiU), 

Named  hydrottUeite  in  allusion  to  its  resembling  talc,  but  containing  much  more  water; 
vdlkn&rite,  after  Captain  YOlkner. 

HouoHiTB  Sh^rd,  Am.  J.  Se,  12,  210,  1851.  A  hydrotalcite  deri^ed  from  the  alteratioa 
of  spinel.  From  uear  Oxbow.  and  near  Somerville  in  Kossie,  St.  Lawrence  Co.,  New  York.. 
Colorwhite;  luster  faint,  pearly.  The  crystals  are  in  ail  conditions,  from  the  pure  spinel  to 
octahedrons  with  rounded  edges  and  pitted  or  irregular  surfaces,  and  it  also  occurs  in  flattened 
nodules.  The  surfaces  are  sometimes  soft  and  altered,  when  the  edffes  or  angles  bave  the 
hardness  of  spinel.  Analysis,  see  S.  W.  Johnson,  ibid.,  p.  861.  or  5th  Ed.,  p.  179.  Associated 
with  dolomite,  spinel,  phlogopite,  graphite,  and  serpentine.  Named  for  Franklin  B.  Hough  of 
Somerville. 

267.  PTROAURrra.  Pyroaurit  TgeUtr&m,  Ofv.  Ak.  Stockh.,  22,  608.  1865.  IgclstrOm- 
ite  HeddU  Min.  Mag.,  2.  107,  1878. 

lïexagonal.     In  six-sided  tables.     Also  with  obscure  fibrous  structure. 

Luster  pearly.     Color  gold-like  or  silvery  white.     Subtransi ucen t. 

Comp.— Perhaps    Fe(OH),.3Mg(OH),.3H,0    or    Fe,0,.6Mg0.15H,0  =  Iron 

sesquioxide  23'9,  magnesia  35*8,  water  40*3  =  100. 

AnaL — 1,  Igelstrôm,  1.  c.    2,  Heddle,  1.  c;  also  other  analyses  with  some  CO«. 

1.  Lânçban 

2.  Scotiand,  IgeUtr&mite 


Fe,0, 

MgO 

H,0 

GO, 

2892 

8404 

84*56 

7-24    =      99-76 

2;^-63 

86-85 

40-02 

-     =    100-50 

L.,  etc. — Tields  water.     B.B.  infusible,  turns  brown  and  becomes  magnetlc.     Soluble  in 
hydrochloric  acîd. 

Obfl. — From  the  Lftngban  iron  mine  in  Wcrmland.  Sweden,  in  gold-like  submetallic  scales 
{pyroaurite).  In  thin  seams  of  a  silvery  white  color  in  serpentine  in  the  island  Haaf-Grunay, 
Scotiand  [igeUtrÔmiU). 

268.  OHALOOPHANITIS.     O.  E  Mw/re.  Amer.  Chemist,  July,  1875. 

Rhombobedral.     Axis  (I  =  3-5267;  0  01  A  lOÎl  =  76"  12^'  Moore.  ' 

In  druses  of  minute  tabular  crystals,  with  small  rhombobedral  faces. 
Angles:  rr'  =  114°  30',  rr'"  =  *65°  30'.^  Also  in  foliated  aggregates;  in  stalactitic 
and  plumose  forms. 

Cleavage:  basai,  perfect.  Flexible  in  thin  laminae.  H.  =  2*5.  G.  =  3'907 
Luster  metallic,  brilliant.  Color  bluish  black  to  iron-black.  Streak  chocolaté- 
brown,  dull.     Opaque. 

Comp. — (Mn,Zn)0.2MnO,.2H,0  =  Manganèse  dioxide  60*3,  manganèse  pro- 
toxide  6*1,  zinc  protoxide21-l,  water  12-5  =  100;  hère  MnO:ZnO  =  1:3. 

AnaL — 1,  2,  Moore  :  1,  cryst.;  2,  stalactitic,  deducting  1*27  p.  c.  Hmonite. 

1. 
8. 

P3rr. — In  the  closed  tube  gives  off  water  and  oxygen,  exfoliâtes  slowly,  and  changes  to  a 
golden  bronze  color.    B.B.  becomes  yellowlsh  bronze  to  copper-red  in  color,  and  fuses  slightly 


MnO, 

MnO 

ZnO 

Fe,0, 

H,0 

59-94 

6-58 

21-70} 

0-25 

11-58  =  10005 

1  61-57 

4-41 

20-80 

— 

12-66  =    99-44 
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OD  the  edges.    With  borax  a  manganèse  bead;  on  charcoal  with  soda  a  zinc  coating.    Dissolves 
in  hydrochloric  acid  witli  the  évolution  of  chlorine. 

Obt.— Occurs  at  the  calamine  deposits  of  Sterling  Hill,  near  Og^densburg,  Susses  Co..  K.  J. 
Itis  a  product  of  the  décomposition  of  frauklinite.  Named  from  x^^^ôî,  brctsê,  and  (paivéa-^ai^ 
io  appear,  in  allusion  to  the  change  of  color  on  ignition. 

269.  PSILOBSELANB.  Derb  Brunsten  pt.  WalL,  Min.,  268,  1747.  Magnesia  indurata- 
pt^  Or<nut.,  Min.,  106,  1758.  Sch^varz  Braunsteinerz  pt.  Wem,,  Bergm.  J.,  fiSô,  1789.  Ver- 
hftrtetes  SchwarzBraunsteinerz  pt.  Emmerling,  Min.,  4,  582.  Karèten,  Tab.,  54,  1800.  Verh. 
Schwarz-Manganerz  pt.  KarsL,  Tab.,  72,  1808.  Schwarz-Eisenstein  pt.  Wern.,  v,  Leoiih.,  etc. 
Black  Hematit«,  Black  Iron  Ore,  Compact  Black  Manganèse  Ore.  Hartmanganerz.  Psilomelane- 
Haid  ,  Trans.  R.  Soc.  Edinb.,  11, 129,  1827.  Schwarzer  Glaskopf  Oerm.  Calvonigrit  Lfutpeyre»,. 
J.  pr.  Ch.,  13,  226,  1876. 

Massive  and  botrjoidal;  reniform;  stalactitic. 

H.  =  5-6.  6.  =  3-7-4*7.  Luster  submetaliic  ;  dull.  Streak  brownish  black, 
shilling.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Comp. — A  hydrous  manganèse  manganate  in  which  part  of  the  manganèse  is 
of  ten  replaced  by  barinm  or  potassium,  perhaps  couforming  to  H^MnO^  (Laspeyres). 
The  material  analyzed  is  generally  very  impure,  and  the  composition  hence  doubtfuL 

AnaL — 1,  2,  Laspeyres.  J.  pr.  Ch.,  13,  1,  215,  1876.  8,  4,  Langhans,  Inaug.  Diss.,  Jena^ 
1885.    5,  6,  Gorgeu,  Bull.  Soc.  Min.,  13,  21,  1890. 

Also  5th  Ed.,  p.  180;  Rg.,  Min.  Ch.,  189-191,  1875;  Heddle,  Trans.  R.  Soc.  Edinb.,  30, 
427, 1882. 

MnO,    MnO       O       BaO    CaO  MgO  NasO    E,0  Li.O  H,0 

1.  Salm  Château  G.  =  4*828  |  75*74    1466      —      0*26    0  08    0*84    8*88    048    8*76 

[SiO,  0-18,'CuO  008,  CoO  012,  Fe,0,  017,  Al.O,  2  53  =  102*28 

2.  Ealtebom  67*87    18*66      0  20    010    0*20    0  89    0*88    0  21    6*42 

[SiO,  0-86,  CuO  1*15,  CoO  0*47,  FcO,  8*77,  A1,0,  6-82  =  101*50 
8.  Voile  Rose  74*97    15*06      0*61     1*18    0*52    0*18    2*59      —     306 

[PbO  006,  PeaO,  0-87,  A1,0,  116.  insol.  0*21  =    99*97 
4.  Heinrichglûck  69*76    13*93      6*50    0*52    0*66    0*76    217      —     3-90 

[Fe,0,  0*49,  A1,0,  0*87,  SiO,  2*74,  insol.  0*24  =  102-54 
6.  Eisenbach  67*29    1219      6*43    1*83    0  21    0*69    1*89      (r.      3*10 

[CuO  0*50,  AUO,  1*10,  Fe,0,  0*50,  SiO,  3*12.  insol.  2*47  =  100  82 

6.  Romanèche  69*2       8*5        —      16  «      0*4      0  2  01  —     4*8 

[=  loa 

7.  Thuringia  71*6       8*2        —        8*5      1*1      0*7       —     10       —     8*9 

[=ioe 

8.  Lorca  88*6       82        —        10      0*2      0*2      1-4       —       —     5*4 

[=  loa 

The  psilomelane  from  Kalteborn,  Siegen  (anal.  2),  is  called  calwnigrite  by  Laspeyres  G. 
c,  p.  226). 

Pyr.,  etc. — In  the  closed  tube  most  varieties  yield  water,  and  ail  lose  oxygen  on  ignition;. 
with  the  fluxes  reacts  for  manganèse.     Soluble  in  hydrochloric  acid,  with  évolution  of  chlorine. 

Oba> — This  is  a  common  ore  of  mnoganese.  It  is  frequently  in  altemating  layers  with 
pyrolusite.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devonshire  and  Cornwall;  at 
Ilefeld  in  the  Harz;  also  at  Johanngeorgenstadt,  Schneeberg.  Ilmenau,  Siegen,  etc.;  at  Elgers- 
burg  and  Oehrenstock,  Thuringia,  and  Nadabula,  Hungary.     In  the  Orkneys. 

It  forms  mammillary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Vt.  In  Independence 
Ou.,  and  elsewhere  in  Arkansas.     With  pyrolusite  at  Douglas,  Hauts  Co.,  Nova  Scotia. 

Named  from  ifiXôî,  smooth  or  7ictked,  and  /léXaÇ,  blaSc. 

LïTHioPHORiTE  Frengel.  J.  pr.  Ch.,  2,  208,  1870;  4.  858,  1871;  Jb.  Min..  55,  1879.  Lithion- 
psilomel&ii  Lcupeyres,  J.  pr.  Ch.,  13,  2,  1876. 

A  hydrated  manganèse  ore  containing  (Winkler)  10  to  15  p.  c.  AUOs,  1*2-1*4  p.  c.  LlsO, 
and  12*6-15*4  p.  c  HgO.  Occurs  in  fine  scales.  also  compact,  botryoidal.  H.  =  3.  .G.  =  314- 
3*36  Frenzel.  Luster  dull  to  metallic.  Color  bluish  black.  Streak  blackish  gray.  Analyses, 
«ee  Wînkler.  J.  pr.  Ch  ,  4.  858.  1871.  or  5th  Ed.,  App.  i,  p.  9. 

Found  associated  with  quartz  in  ^many  localities  in  the  Schneeberg  mining  district,  also- 
occurs  at  Sayn,  and  near  Siegen. 

WAD.  (A)  BoG  Manganèse.  Magnesia  friabilis  terriformis  Gronst,  Min..  105,  1758. 
Sartby  Ocher  of  Mang.,  Black  Wad  pt.,  Kirwan,  Min,  1784.  1796.  Schwarz  Braunsteinerz 
Manganschaum,  Karst.,  Tab.,  1808.  Brauner  Eiscnrahm  Wern.  Bog  Manganèse.  Ouatite 
ffuot.  Min..  241.  1841.  Groroilite  Berth.,  Ann.  Ch  Phys..  61.  19,  1882.  Reissacherit  Haid., 
Jl).  G.  Reichs..  7,  609,  1856.     Wackenrodite  Adam,  Tabl.  Min.,  76,  1869.     Vod  liai, 

(B)  AsBOLiTB.    ?Cobaltum  nlgrum  Agric,  Bermnnu.  459,  1529.     Svart  Kobolt-Jord,  Mim 
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Cob.  terrea  fuliginea,  WaU,t  Min..  235,  1747.  Kobalt-Mulm,  Ochra  Cob.  nigra.  Oranst.,  Min., 
211,  1758.  Eo£)lt-Erde,  Bchwarzer  Erdkobalt,  Russkobalt,  Kobaltmanganerz,  Oerm.  J^rtbj 
Cobalt,  Black  Cobalt  Ocher.  Cobalt  oxydé  noir  K,  Tr.,  4,  1801.  Kakochlor  (fr.  Lausitz) 
BreUh,,  Char..  240,  1832.  Handb.,  896^1847.  Asbolan  (fr.  Kamsdorf,  etc.)  Breiih.,  Handb..  382. 
1847.     Aithalite  Adam,  Tabl.  Miu.,  78.  1869. 

(C)  Lampadite.  KupfermangaQ  Lampadius,  Neue  Erfahr.  im  Gebiete  der  Ch.,  etc.,  2,  70. 
KupfermangaDerz  BreUh,,  in  HoSm.  Min.,  4,  b,  201,  1818.  Cupreous  Manganèse.  Euper» 
fichwftrze  Qerm.y  pt.  Pelokonit  O.  F.  Richter,  Pogg.,  21,  591,  1831.  Lampadite  BuoL,  Min.» 
288,  1841.     Lepidopb&it  WeUbaefi,  Jb.  Min.,  2,  109.  1880;  Schaumiges  Wad. 

lu  amorphous  and  reniform  masses,  either  earthy  or  compact;  also  incriisting  or  as  stains. 
Usually  very  soft,  soiliug  the  fingei-s;  less  ofteu  hard  to  H.  =  6.  G.  =  3  0-4  26;  often  loosely 
aggregated,  and  feeling  very  ligbt  to  the  hand.     Color  dull  black,  bluish  or  brownish  black. 

The  minerai  substances  hère  included  are  mixtures  of  various  oxides,  cbiefly  of  manganèse 
(MnOs,  also  MnO),  cobalt,  copper,  with  also  irou.  and  from  10  to  20  p.  c.  water.  They  can  bardly 
be  reçarded  as  representing  distinct  minerai  species. 

The  following  are  the  chief  varieties;  some  other  closely  relatcd  substances  are  described  in 
the  pages  259.  260. 

A.  BoG  3IANGANEBB.  Cousists  mainly  of  oxide  of  manganèse  and  water,  with  some  oxide 
of  iron,  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  glves  the  angle  of 
barite,  with  which  minerai  it  is  in  part  impregnated.  The  wad  of  Letidhills  is  pseudomorphous 
after  calcite.  Groroilite  occurs  in  roundish  masses  of  a  brownish  black  color,  and  reddish  brown 
streak;  with  H.  sometimes  6-6*5;  it  is  from  Groroi  in  Mayenne,  Vicdessos,  and  Cautem,  in 
France.  Beissacherite  is  an  ore  analyzed  by  Hornig  which  is  remarkable  for  containing  a  large 
amount  of  water.  Woekenrodite  is  a  wad  from  Baden  containing  12  p.  c.  Pb  (5th  Ed.,  anal.  6, 
p.  182).  The  name  toad  is  of  Enf  lish  origin.  Huot's  name  ouatite  is  from  the  French  spelling 
of  wad.  The  wad  of  the  Cuniberland  miuers  is  graphite, — a  wrong  use  of  the  word,  says  Mawe 
in  his  Mineralogy  of  Derbyshire. 

B.  AsBOLiTE.  or  Ea/rthy  Cobalt.  Wad  containingoxide  of  cobalt,  which  sometimes  amoiiîi ta 
to  32  p.  c.  Named  from  dafiàXTf,  soot  (or  AshoUin  from  àapoXaîvo),  to  soil  like  soot). 
Breithaupt's  kakochlor  includes  the  ore  from  Rengersdorf  in  Lausitz,  having  H.  =  2-2*5, 
G.  =  315-8*29. 

C.  Lampadite,  or  Oupreous  ManganeM.  A  wad  containing  4  to  18  p.  c.  of  oxide  of 
t;opper,  and  often  oxide  of  cobalt  also.  It  graduâtes  into  black  copper  (Melaconite  or  Kup- 
ferschwarze).  G.  =  8*1-3*2.  Peloconite  is  a  brownish  black  variety,  having  a  liver-brown 
streak;  H.  =  3:  G.  =  2  508-2*567;  from  Remolinos  in  Chili;  cf.  also  Frenzel,  Jb.  Min.,  801, 
1873.  LepidophœiU  is  a  kind  from  Eamsdorf,  Thuringia.  Structure  fine  fibrous  and  scaly. 
Very  soft,  soiling  the  Angers.  G.  =  2*89-3*04.  Luster  sîlky,  dull.  Color  and  streak  reddish 
brown,  the  latter  shining.  Analysis,  Jenkins:  MnO,  58  77,  MnO  9*59,  CuO  11*48,  H,0  21*05 
=  100*89. 

Analyses  of  the  various  kindsof  wad  vary  very  widely,  see  5th  Ed.,  pp.  181.  182.  Also 
the  following  :  A.  Gorgeu,  Bull.  Soc.  Min.,  13,  27,  1890;  impurities  in  small  amount  hâve 
Jbeen  deducted. 

MnO,  MnO  BaO  CaO  MgO  CoO  ZnO  CuO  PbO  K,0  Na^O  H,0 

1.  Loc.  unknown        66*2    7*9      —     50      20      —       1*6         0  2  tr.      1*8    [15*3]  =  100 

2.  liomanèche  681  7*6  16*2  1*7  tr,  —  tr.  tr.  0*3  —  0*8  5*3  =  100 
.8.  Qiessen                   831    71      —     0*26     —      0*5      —     0*5     —     4*05    1*0       3  49=100 

The  above  ores  are  résulta  of  the  décomposition  of  other  ores — partly  of  oxides  and  sulphides, 
-partly  of  raanranesian  carbonates.  They  occur  at  Clausthal,  Ilmenau,  Siegen,  and  many 
other  places.  Bog  manganèse  is  abundant  in  the  counties  of  Columbia  and  Dutchess.  N.  T.,  at 
Austerlitz,  Canaan  Centre,  and  elsewbere,  where  it  occurs  as  a  mai*sh  deposit.  and,  according  to 
Mather,  has  proceeded  from  the  altération  of  brown  spar;  also  in  the  south-west  part  of 
Martinsburg.  Lewis  Co.,  in  a  swamp.  There  are  large  depoaits  of  bog  manganèse  at  Blue  Hill 
Bay,  Dover,  and  other  places  in  Marne. 

Asbolite  occuTs  bX  Riechelsdorf  in  Hesse;  Saalfeld  in  Thuringia;  at  Nerchinsk  in  Siberia; 
at  Alderley  Edge  in  Cheshire  ;  New  Caledonia.  An  earthy  cobalt  occurs  at  Mine  la  Motte, 
Missouri,  which  con tains  10  or  11  p.  c.  of  oxide  of  nickel,  besides  oxide  of  cobalt  and  copper, 
with  iron.  lead,  and  snlphur;  also  near  Silver  Bluff,  South  Carolina,  affording  24  p.  c.  of 
oxide  of  cobalt  to  76  of  oxide  of  manganèse. 

Lampadite  is  found  at  Schlackenwald,  and  at  Kamsdorf  near  Saalfeld;  at  Lauterberc^  in  the 
Harz.     Peloconite  is  from  Remolinos,  Chili,  where  it  occurs  with  chrysocoUa.  or  malachite. 

Varvicite  Phillips,  Phil.  Mag.,  6, 281, 1829.  7,  284, 1830.  Varvacite.  An  altered  manganite, 
approaching  wad  in  composition:  from  Warwickshire.  Some  similar  substances  are  noted  in 
6lh  Ed.,  p.  182;  another,  from  Austinville,  Wythe  Co.,  Va.,  has  been  analyzed  by  P.  H.  Walker 
(Am.  Ch.  J.,  10,  41.  1888): 

>G.  =8*27    MnOa«8  86  MnO  7*51  BaO  14  42  H,O5  08  SiO,  1*98    Fe,0,,Al,0,  2  23  =  100  08 
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BRSLNovrrE  Adam,  Tabl.  Mîd..  73,  1869.    ContaÎDs:  AUOa.CaO^HaO. 

DELAF0881TB  C.  Friedel,  C.  R.,  77,  211,  1873.  In  small  crystalline  plates,  cleavable  into 
thin  opaque  lamiuœ.  H.  =  25.  6.  =  507.  Color  dark  gray  like  graphite,  with  a  more 
decidea  metallic  luster.    Streak  blackish  gray.    ADalysis,  Fnedel: 

CuO  47-46  Fe,0,  47*99  A1,0,  8-62    =    98-96 

B.B.  fusible  with  difficulty,  coloriDg  the  flame  green.  Easily  soluble  in  hydrochloric  add» 
even  in  the  cold.  Found  on  yellowish  white  lithomarge  from  the  région  of  Ekaterinburg^ 
Siberia,  perhape  aiso  from  Bohemia.    Named  for  the  mineralogist  Q.  Delafosse. 

HjBTiBRoLiTK  G.  E.  Moore,  Am.  J.  Se.  14,  423,  1877.  Hetairite  Jfaumann-Zirkel,  Min.^ 
llth  Ed..  p.  871,  1881.  In  botryoidal  coatings  with  columnar-radiate  structure.  Brittle* 
H.  =  5.  6.  =  4'988.  Luster  metallic  to  submetallic.  Color  black.  Streak  brownish  black. 
Opa(}ue.  Contains  zinc  and  manganèse,  and  stated  to  be  a  zinc  hausmannite,  but  no  analyse» 
published.  Occurs  intimately  associated  with  chalcophanile  (whence  name  from  éraîfjoÇ, 
eompanùm)  at  the  Passaic  zinc  mine,  Sterling  Hill,  near  Ogdensburg,  Sussex  Co.,  New  Jersey. 

UETEBOGfiNiTB  Frenzôl,  J.  pr.  Ch.,  6,  404,  1872.  Amorphous,  massive  in  globular,  reni* 
form  masses,  with  Utile  luster.  H.  =3.  O.  =  8*44.  Color  black,  or  blackish  to  reddish  brown;. 
streak  dark  brown.  Composition,  essentially,  Co0.2CoaOa  +  6H«0  (Ftenzel).  Analysis  (after 
déduction  of  foreign  constituents,  Cu,  Bi,  etc.): 

:^-Zi  l  CoO  72  0  O  5-98  H,0  21-88    =    99-31 

I 

Soluble  in  dilute  hydrochloric  acid,  with  évolution  of  chlorine,  leaving  a  residue.  Occiuv 
sparsely  with  calcite  and  pharmacolite  in  cobalt  and  nickel  veins  at  Sdmeeberg;  also  at  the  St. 
Anton  mine,  Ueubach,  near  Wittichen,  Baden.    It  is  a  decomposition-product  of  smaltite. 

UsUBACHirs.  Kobaltnickeloxjrdhvdrat  F.  Sandberger,  Ber.  Ak.  Mûnchen,  238.  1876; 
Erzgftnge,  413,  1885.  In  thin  soot-like  incrustations;  in  dendritic  or  snuill  spherical  aggregates. 
H.  =  2-5.  Q.  =  3*75.  Color  deep  black.  Streak  submetallic.  Composition  perhaps 
3(Co.Ni,Fe),Ot  +  4HsO.    Analysis,  Zeitschel,  1.  c: 

Co,0,  65-50       Ni,0»  1450       Fe,Os  518       Mn,Oi  160       H,0  12-59  =  9922 

Soluble  in  concentrated  hydrochloric  acid,  with  évolution  of  chlorine;  the  solution  is  deep* 
bluiidi  green,  but  on  dilutlng  with  water  be<x>mes  rose-red.  Occurs  as  a  secondary  produâ 
ooating  barite  at  the  St.  Anton  mine,  in  the  Heubachthal,  near  Wittichen,  Baden;  also  at  the 
mine  Sberbard,  near  Alpirsbach.  Wurtemberg. 

Hydratbd  Titanic  Oxidb.  Oxyde  de  titane  hydraté  Ocreeix,  Bull.  Soc.  Min.,  7,  179, 
1884.  In  small  flattencd  dises,  like  small  beans.  II.  =  6.  G.  =  8*96.  Color  ^ellow,  reddish, 
with  brilliant  luster,  compact;  also  grayish  with  earthy  fracture.  Thev  contam  besides  TiOs 
also  PsOft,  V«Os,  AUOs,  and  small  quantities  of  iron,  lime,  cerium,  didymium,  and  yttrium» 
B.B.  decrepitate  violently  and  ]^ield  acid  water  in  the  closed  tube.  Common  in  the  diamond 
gravels  of  the  valley  of  the  Jequitinhonha  near  Diamantina,  Brazil.  They  are  called  fctwu  by 
the  local  min  ers.  The  existence  of  the  same  substance  in  the  diamantiferous  gravels  was  noted 
by  Damour  (Bull.  Soc.  O.  Fr.,  13,  552,  1856). 

Hydkofranklikitb  W,  t.  Boepper.  Stated  to  be  a  new  hydrous  oxide  of  zinc,  manganèse,, 
and  iron.  Occurs  in  small,  very  brilliant  iron-black  regular  octahedrons;  with  hiehly  perfect 
octahedral  cleavage.  H.  =  4-4*5.  G.  =  4  06-4*09.  From  Sterling  Hill,  near  Ogdensburg, 
Sussex  Co.,  New  Jersey.    Not  yet  analyzed. 

Htdroflumbite  Eèddle,  Min.  Mae..  8,  201, 1889.  In  minute  crvstalline  scales  (bexa«)nal?), 
forming  thin  white  flakes  with  pearly  luster.  Soluble  in  nitrio  acid,  the  solution  sbowing  the 
présence  of  lead  alone.  B.B.  yields  water.  Inferred  (but  on  very  insufflcient  grounds)  to  be 
SPbO.HsO.  Observed  with  cerussite  and  pyromorphite  upon  galena.  Locality  doubtful,  or 
perhaps  from  Cumberland  or  Leadhills. 

NAMAquALiTB  ^.  H.  ChuTch,  J.  Ch.  Soc,  23,  1,  1870.  In  silky  fibers  and  thin  layers. 
H.  =  2*5.  G.  =  2'49.  Luster  silky.  Color  pale  blue.  Transparent  to  translucent.  Analysis, 
Cfaurch: 

A1,0, 15-29      CuO  44-74      MgO  342      CaO  2  01      SiO,  2  26      H,0  32  88  =  100  09 
From  Kamaqualand,  S.  Africa.    Approximates  to  Al(OH)s.  2Cu(0H),.  2HaO. 

Pelagite  a,  h.  Churéh,  Min.  Mag.,  1.  50, 1876.  A  name  givcn  by  Church  to  the  manga- 
nèse nodules  obtained  by  the  Challenger  Expédition  from  the  bottom  of  the  Pacific,  between 
Japan  and  the  Sandwich  Is.,  at  a  depth  of  2740  fathoms.  Characters,  as  foUows:  Fracture  con- 
cboidal;  fragile.  H.  =  8*6.  Color  brownish  black.  Powder  between  blackish  brown  and 
clove-brown.  The  nodules  bave  a  concretionary  structure,  consîsting  of  concentric  layers  with. 
acore  of  indurated  red  clay,  and,  in  one  case,  of  pumicc.    Anal.,  Church: 


1260  0XIDE3. 

8iO,    MnO,  AUOs  Fe,0>   H,0 

10-87    80-22    3-80    2002    84*55^  Cl  O'Tl,  MgO,  CaO,  CuO.  Na,0,  Cl,  P.O».  etc.,  0*83  =  100 

*  At  a  red  heat  10*0  p.  c. 

Other  analyses  by  Schwager  (quoted  by  GUmbel,  Ber.  Ak.  Mûnchen,  189,  1878).  also  by 
Dîttmar  (Rep.  Chall.  Ex.),  by  J.  Y.  Buclianan  (Proc.  Roy.  Soc.  Ed.,  9, 287, 1877;  Ch.  News,  44, 
258,  1881),  01  spécimens  from  différent  localities.  show  a  wide  variation  in  composition.  Thèse 
nodules  obviously  do  not  represent  a  minerai  specles.  Cf.  also  Report  Challenger  Ezped.,  1, 
1885. 

Rabdionite  F,  wm  KobeU,  Ber.  Ak.  Mtlnchen,  46, 1870.  Stalactitic,  in  columnaror  rod-like 
forms.  Very  soft,  soilingthe. Angers.  G.  =  2*80.  Luster  duU,  after  rubbing  is  greasy  to  sub- 
metallic.    Color  black.    Streak  dark  brown.    Analysis: 

Fe,0,  4500    Mn,0,  1300    AUO.  140    CuO  1400    MnO  761    CoO  510    H,0  13-50  =  99-61 

B.B.  fuses  at  8  to  a  steel-gray.  magnetic  globule.  Soluble  in  hydrochloric  acid  with  évolu- 
tion of  chlorine,  giving  an  emerald-green  solution.  From  Nizhni  Tagilsk  in  the  UraL 
Near  asbolite.    Named  from  pcc/Sôtor,  a  liUle  rod, 

Traksvaalttb  t.  B.  McOhie  and  John  Ck^rk,  Eng.  Mng.  J.,  60,  96,  1890.  An  oxidation- 
product  of  cobalt  arsenide  occurring  in  black  nodular  masses  forming  veins  in  quartzyte.. 
H.  =  4.    G.  =  8*846.     Analysis: 

Co,0,       CoO       NiO       H,0      Fe,0,    AUO,      CaO      MgO      810,     As,0. 

65-80        8-82       0-15       12*19       241        2*68       0  40       0*30       6*85       5*79  =  9989 

Dissolves  readily  in  hydrochloric  acid  with  évolution  of  chlorine.  Occurs  at  the  cobalt 
mine,  30  miles  north  of  Middleburg,  Transvaal,  South  Africa.  Cf.  heterogenite  and  heubachite, 
above;  also  winklerite. 

WiNKLBRiTB  Bretthaupt,  Jb.  Min.,  816,  1872.  Amorphous,  massive.  Fracture  conchoi' 
dal.  H.  =3.  G.  =  3'482.  Luster  dull.  Color  bluish  black  to  violet-black.  Streak  dark  brown. 
A  mixture  regarded  as  containing  a  hydrated  oxide  of  cobalt  and  nickel.  Analyses. — 1,  Winkler, 
after  deductihg  iron  sesquioxide  and  silica.  2,  Iwaya,  Jb.  Min.,  2,  256,  lo82;  the  material 
Analyzed  cousisted  nearly  one-half  of  a  copper* calcium  arsenate,  deducting  which  the  results  in 
.2a  are  obtained.  for  which  the  formula  (Co,Ni)aOa  -{-  2HaO  is  calculated. 

H,0 

14-80  =  100  [=  100-49 
1212  Bi,0. 1-70,  O  1411 
20-6    O 80  =  100 

B.B.  infusible,  coloring  the  fiame  green.  With  the  fluxes  gives  reaction  for  cobalt.  EJBfer- 
▼esces  with  hydrochloric  acid,  and  the  solution  thus  obtained  upon  heating  evolves  chlorine. 

Found  at  Oria  near  Almeria  in  the  Sierra  Alhamilla,  Spaln,  occurring  with  galapectite,  also 
with  erythrite  and  malachite.  Formed  (Breith.)  by  the  graduai  décomposition  of  erythrito. 
Named  after  Dr.  Clemens  Winkler. 
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1.    CARBONATES 


A.  Anhydrous  Carbonates. 

B.  Acid,  Basic  and  Hydrous  Carbonates. 


A.  Anhydrous  Carbonates. 
1.  Calcite  Group.    BGO,.     BhombohedraL 


rr' 

è 

1870. 

Caleite 

CaCO. 

74**  55' 

0-8543 

S71, 

Dolomite 
Normal  Dolomite 

(Ca,Mg)CO. 
CaCO,.MgCO, 

Tetartohedral 

73°  45' 

0-8322 

271A.  Ankerite 

CaCO,.(Mg,Pe)CO, 

73**  48' 

0-8332 

4272. 

Xagnesite 
Brennnerite 

MgCO. 
(Mg,Fe)CO. 

72**  36' 

0-8112 

272A.  Mesitite 

2MgC0,.FeC0, 

72°  46' 

0-8141 

Pistomesite 

MgCO,.FeCO, 

72°  42' 

0-8129 

273. 

Siderite 

FeCO, 
(Fe,Mn)00. 

73°    0' 

0-8184 

274. 

Bhodochroiite 

Manganosiderite 
Manganocalcite  pt. 

MnCO, 

(Mn,Fe)CO, 

(Mn,Ca)CO, 

73°    0' 

0-8184 

276. 

Smithsonite 

• 

Monheimite 

ZnCO, 
(Zn,Fe)CO, 

72°  20' 

0-8063 

276. 

Bphnrooobaltite 

CoCO. 

2.  Aragonlte  Group.     BOO^ 

Orthorhombic. 

• 

à 

:2 

lè 

277. 

Aragonite 

CaCO. 

0-6224  : 

1 

:  0-7206 

278. 

Bromlite 

(Ca,Ba)CO, 

279. 

Witherite 

BaCO, 

0-6032  : 

1 

:  0-7302 

280. 

Strontianite 

SrCO, 

0-6090  : 

1 

:  0-7239 

281. 

CeroMite 

PbCO, 

0-6100  : 

1 

:  0-7230 
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3.  Barytocalcite  Group.    Monoclinic. 

àdiè 
S82.    Barytocalcite  GaCO..BaGO, 


P 


0-7717  : 1 :  0-6255    78*' 52 


O   KO^ 


283.    Biamntoqiliœrite 


Bi.CO. 


4.  Parisite  Group.    Flnocarboiiat6& 


884.    Parisite  (GaF)(CeF)Ge(GO,),?    Hexagonal 

Eischtimite 
886.    Bastsœsite  [(Ge,La,Di)F]GO. 

Weibyeïte 


è  =  3-2891 


886.    Phoigenite 


5.  Phosgenite  Groiu>.    Ghlorocarbonate. 


{PbGl),GO. 


Tetragonal 


à  =  1-0876 


1.  Calcite  Group.    BGO,.    Bhombohedial. 

270.  OAIidTB.  Marmor  (Marble)  pt.  PUn,  Lapis  calcariuB.  Saxum  calcia  (Calx  in 
lAtin  meaniDg  burnt  lime)»  Ealchstein  Agpc.,  De  Kat.  Foes.,  820,  Interpr.,  468, 1646.  Ealkaten 
WM.,  Min.,  1747.  8patig  Ealksten,  Ealkspat,  OnmêU,  Mio.,  18,  1768.  Ealk,  Kalkspath, 
Kalkstein,  Oerm.  Calz  aerata  Bergm.,  1774.  and  Opusc.,  1.  24,  1780.  Cale  Spar;  Calcareoua. 
Spar;  Limestone;  Carbonate  of  Lime:  Calcium  carbonate.  Cbaux  carbonatée  F^,  Calcit  HaitL, 
Handb.,  498.  1846.    Caliza,  Espato  caliza.  8pan. 

Bhombohedral.    Axis  è  =  0-85430;    0001  A  lOÎl   =   44°  36'  34"  Malus,. 
Wollaston*. 


Forma,  pt.*  : 
e  (0001,  0) 
f»(10Î0,  /) 
a  (1120,  i-2) 
C  (3140.  i-i) 

n  (1128,  i-2) 
a  (4483,  J-2) 
^  (2241,  4-2) 
ô  (8861,  6-2) 
y  (8-8-Ï6-8,  V-2) 

u  (10Î4,  i) 
r  (lOÎl,  ii| 
k  (5052.  t) 
Jf  (4041,  4) 
r  (7071,  7) 


y  (13 0Î3l,  13)  ^  (088l.  -  8) 
p  (160  Î61,  16)  X  (0772,  -  |) 
m  (280-281,  28) 

e  (01Î2,  -  i) 
D  (0385.  -  f  ) 
Z  (0228.  -  I) 
l   (0445.  -  t) 

€    (Olîl,    -   1) 


V  (0441,  -  4) 
ë    (0551,  -  5) 
d  (0881.  -  8) 
S(01lîî-1,  - 
#  (014Î41,  - 


Ç     (4371,  1')  y(7-4-îîl6,  \^ 

H    (5491.  1»)  r(4265,  f«) 

n.(6-5111.  1")  2?'(426l    2» 

W  (1811;24-2,  1»)  ç  (g-ié-'ài-ô.  |«) 

X  (76  13  1.  !«.)  p(3^_j*^ 


Z  (0887,  -  î) 
i  (0665,  -  î) 
0  (0554.  -  î) 
A  (0443,  -  J) 
n  (0775.  -  {) 
A  (0332,  -  I) 
/   (0221.  -  2) 


Zone  ra 


V  (6175.  V) 


e  (10-0-ÎÔl.  10)    9   (0552,  -  I) 


o-  (5164,  1') 
\  (3142,  1*) 

n  (4153.  l') 
f>  (2131,  13) 
r  (5382.  1*) 
y  (3251,  1») 


11)         Zone  r« 

^*)  (7  (6178,  t^) 

q    (5167,4*) 

i?  (4156,  i*) 
w  (8146,  |«) 
K  (6281 .  4«) 

(7  (5279.  ^) 
i    (2134,  i») 

-ff  (8254,  i») 


J  (2352,  -  4») 
s  (1235.  -  V») 
p  (4-8i2-6.  -  t«) 
0  (1281,  -  1») 
/î  (248l.  -  2») 
a;  (1341.  -  2') 

B  (2-8T0-3,  -  2*) 

K  (1453.  -  1*) 

JV(4-16-2Ô-8.  -  4*> 

B  (2578,  -  1^) 
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w    =  18*    5 

«r      =    3»^40'-- 

~    t*'    = 

118'    V 

«■     =  44°  BW' 
tk     =  67°  m' 

ea     =    W  18' 

àd   = 

118°  87' 

e4      =    78°  41' 

SS'  = 

110°  10' 

eJf  =  75°  AT 

eâ      =    78°  08- 

**'  = 

11»°  2» 

ei    =  81°  46  ■ 
«V    =  85°  82  ■ 

«»'     =    28°  68- 

vv   = 

13°   0' 

rr'     =  •74°  S6' 

AA'    = 

77' 4»' 

ep    =  86°  23  ■ 
«M    =  87°  56  ' 

fct'     =  106°  45' 

AA'    = 

34°  10' 

Mae  =  114°  10 

78°    S- 

M     =  36°  15' 

rr'      =:   117°  W 

18°   T 

eD    =  80°  87' 

»-.''     =  119'  34' 

M*    8- 

eZ    =  88'  30' 

pp      =  118°  8«' 

w'     = 

75°  82'  (X) 

a     =  88-  IT 

aaa/    =  110°  63' 

Vf     = 

85°  88  (Y) 

ei     =  49°  4Si' 

«'       =     45°     ff 

ZtC   =     52°  31' 
ZZ     =     66°  60' 
W       =    64'  5Si' 
lï       =     83°  50'^ 

/■     =  101°  o; 

w'    = 

47;    IJ'(Z) 

70^59' 
45°  83' 
29°  18 

e<t>   =  50°  571' 
«4     =  65°  57 
tf    =  63°    7' 
«#    =71-20' 

rr'  = 
w'   = 

«X    =  73°  51' 
«     =  78°  83' 

68°  31' 
49°  50' 

M*     =  88'  47' 
eS   =  84°  44' 

««•  = 

un»'    = 

ir-j*' 

et    =  85°  Slf 

xz    =  iia°  8*1' 

16*   ff 

A  fnll  table  of  tiaglea  te  glren  In  Irby's  memoli'  (1-  c)  and  copled  In 

=  27°  31' 
=  37°  80- 
=  26°  44' 

=  87  ■  31' 


=  65°  19' 
=  68°    3' 

=  75°  40' 


Habit  of  crystalB  very  varied  :  from  obtiiae  to  acute  rhombohedral  (f.  1-9,  14)  ; 
from  thin  tabular  to  long  prismatic  (f.  10-13)  ;  and  scaleiioliedral  of  many  types  (f. 
15-20);  BOmetimeBof  wonderfolcoirplcxity  (cf.  f.  26).  The  basai  plane  r;  often  rough 
«nd  sometimee  exhibiting  a  pearly  luster;  the  rhombohedron  r  not  very  comuon 
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except  in  Iceland  Spar;  e  (01Î2),  /  (0221),  if  (4041),  ail  common;  0  (0554)  is  the 

cuboid  of  Haûj  (f.  4);  the  scalenohedron  v  (2131)  very  common  both  alone  and  in 

combination,  also  y  (3151).  Faces  in  tbe  zone  rr'  over  e  (f.  28)  often  striated  | 
edge  r/r',  alsoe  when  alone  rounded  over  in  tbis  direction;  striations  in  other  zones 
common.  Crystals  ffrouped  in  parallel  position,  large  scalenohedral  crystals  thus 
built  up  of  minute  rnombobedrons;  also  in  rosettes  and  other  forms. 

29.  30.  31.  32. 


36. 


37. 


38. 


29,  80,  Rossie.  Pfd.    88-35,  Guanajiiato,  Pirason— the  ferras  (also  f.  86.  87)  distorted  by  the 
exteDsion  of  certain  of  the  scalenohedral  faces.    86,  87,  Ëngland.  Haid.    88,  Sbk. 

Twins':  (1)  tw.  pLf,  common,  tlie  crystals  having  the  same  vertical  axis  (f.  29 
-31).  (2)  tw.  pi.  e  (0112),  very  common,  the  vertical  axes  inclined  127°  29^  and 
52"  30^'  (f.  32-35);  often  producing  twinning  lamellœ  as  in  Iceland  Spar,  which 
are,  in  many  cases,  of  secondary  origin  as  in  granular  limestones. 

Thèse  twins  can  be  readilv  formed  artificially  by  the  pressure  of  a  dull-edged  knife  on  the 
obtuse  cleavage  edge  as  at  a  (f.  89),  the  resuit  being  to  cause  the  reversa) 
of  a  portion,  tnis  taking  place  without  loss  of  transparency  and  giving  a 
re-entrant  angle  between  eed  and  eêg\  the  corresponoing  twinning  lamellœ 
can  also  be  produced  artificially.  Thèse  twinning  lamellœ  are  often  con- 
nected  with  minute  hollow  channels  (hohle  CansTe  of  Rose)  within,  which 
produce  a  kind  of  asterism  when  a  candle-flame  is  viewed  through  a 
cleavage  mass. 

(3)  Tw.  pi.  r,  not  common;  the  crystals  bave  their  vertical 
3  indined  90°  46'  and  89°  14',  and  hâve  one  cleavage  face  in 
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common  (f.  36, 37).    (4)  tw.  pi./ (0221),  rare  (f.  38);  the  axes  interaect  at  angles 
of  53°  46'  aud  126°  14'. 

Also  fibrous,  both  coarse  and  fine;  sometimes  lamellar;  often  granular;  from 
coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tuberose,  nodular, 
and  other  imitative  forms. 

Cleavage:  r  highly  perfect.  PartingJ  e  (01Î2)  due  to  twinning,  also  [  a  lésa 
common,  Mgg.  Fracture  conchoidal,  obtained  with  difficulty.  H.  =  3,  but  vary- 
ing  with  the  direction  on  the  cleavage  face;  earthy  kinds  softer.  G.  =  2'713  Gdt.^ 
2*714  Malus,  2*723  Beud.,  in  pure  crystals,  but  varying  somewhat  widely  in  impure 
forms,  as  in  those  containinç  iron,  manganèse,  etc.  (cf.  p.  269  et  seq.),  Luster 
vitreous  to  subvitreous  to  earuiy.  Color  wnite  or  colorless;  also  varions  pale  shadea 
of  çray,  red,  green,  blue,  violet,  yellow;  also  brown  and  black  when  impure.  Streak 
white  or  grayish.     Transparent  to  opaque. 

Optically  — .  Double  refraction  strong;  hence  the  wide  séparation  of  the  two 
rays  into  which  the  incident  ray  is  divided,  thus  giving  a  double  image  of  a  spot  or 
Une  seen  though  a  cleavage  fragment.  Refractive  indices  for  the  Fraunhofer 
{ines,  Ditscheiner  (Schrauf)  : 

B  C  D  B  F  G  H 

00    =    1-65805        1-05454        165849        166862        l-6i«12        1*67643        1*68888 
€     =    1-48878       1-48446       148625       1*48856        149066       149458       149770 

.Also  flor    =  1-65882  Li  Cr    =  1*48418  Li  Thalen 

oogr  =  1-66285  Tl  6gr  =  1-48884  Tl 

ForD,  co     =1-658889  e     =  1*486452  Hastiogs 

Comp. — Calcium  carbonate,  CaCO,  =  Carbon   dioxide  44*0,  lime  56*0  =  lOO* 

Small  quantities  of  magnésium,  iron,  manganèse,  zinc,  and  lead  may  be  présent  re- 

placing  the  calcium. 

Var.—The  varieties  are  very  numerous,  and  diverse  in  appearance.  They  dépend  mainly 
on  the  following  points:  différences  in  crystal'lization  and  structural  condition,  présence  of  hn- 
purities,  etc.,  the  extrêmes  being  perfect  crystals  and  earthy  massive  forms;  also  on  compositioa 
as  affected  by  isomorphous  replacement. 

A.  Varieties  based  ohiefly  apon  crystalUzation  and  accidentai  imptoities. 

1.  Ordinary.  In  crystSiS  and  cleavable  masses,  the  crvstals  varying  very  widelj  in  habit  as 
already  noted.  Dog-tooth  Qfpa/r  is  an  acute  scalenohedral  form;  NaU-hêod  8par,  a  composite 
varlety,  having  the  form  suggested  by  the  name.  The  transparent  variety  from  Iceland,  used 
for  pol^rizine  prisms,  etc.,  is  called  Iceland  Spar  or  Daubly-refirc^ting  Bpar  (Doppelspath,  Germ.). 
The  names  Kanonenspath  and  Paçierspath  (Genn,)  are  given  to  crystaUizea  varieties,  the  flrst  to 
longjprisms,  the  second  to  very  thin  tables. 

Érunnerite  Esmark,  from  amyçdaloid  in  FftrOe,  is  calcite  in  cuboid  crystals  and  massive, 
smalt-blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  translucent, 
and  chai  cedonic  in  aspect. 

BtiehiU  Breith.,  B.  H.  Ztg.,  24,  811,  is  a  pure  câlcite  from  Alston  Moor  in  Cumberland, 
white  in  oolor,  with  rr'  =  74°  40',  according  to  Breithaupt's  measurements,  and  0.= 3*666- 
-2*677;  this  needs  confirmation. 

As  regards  color  calcite  varies  from  the  kinds  which  are  perfectly  clear  and  colorless  throuffh 
yellow,  pink,  purple.  blue,  to  brown  and  black.  The  color  is  usualfy  pale  except  as  caused  by 
impurities.  Thèse  impurities  may  be  pyrite,  native  copper,  malachite,  sand,  etc.  ;  they  are  some- 
times arranged  in  symmetrical  form,  as  depending  upon  the  growth  of  the  crystals  and  hence 
produce  many  varieties. 

Fantainwleau  limestone,  Lassonne,  Mem.  Ac.  Paris,  1775,  Clinnx  carbonatée  quartzifère  H., 
1801.  Crystals  from  Fontainebleau  and  Nemours.  France,  which  contain  a  large  amount  of  sand, 
some  50  to  63  p.  c.  according  to  Delesse,  with  G.  =  253-2  84.  the  latter  from  ouc  containing  57 
p.  c.  of  sand.  Similar  forms  occur  at  other  localities,  the  rhombohedron  /  f0221,  —  2)  being  the 
one  commonly  observed.  A  kind  from  Gersthof  near  Vieniia  consiste  of  calcite  and  quartz 
grains  in  the  ratio  of  2  :  8  (Berwerth,  Ann.  Mus.  Wien,  1,  81  not.,  1886).  The  well-known 
crystals  from  Heidelberg  hâve  lost  their  calcite  and  are  pseudomorphs  of  red  sandstone  after 
scalenohedral  calcite:  similar  forms  occur  in  the  Vosges. 

IlislopCie  Haughton,  Phil.  Mag.,  17, 16, 1859.  A  grass-green  cleavable  calcite  from  Central 
Indiu,  coQtaiuing  ubout  17  p.  c.  of  a  siliceous  maierial  like  glaucouite,  to  which  the  color  is 
owiug. 

2.  Fibrous  and  lameUar  kinds. 

Satin  Spar  (Faserkalk,  Atlasspath  Oerm.).  Fine  fibrous,  with  a  silky  luster.  Resemblea 
fibrous  gypsum,  which  is  also  called  satin  spar,  but  is  much  barder  than  gypsum  and  eftervesces 
witli  ncids. 
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Argentine  Eirwan,  Min.,  1,  104,  1794;  Schieferspath  Hofinann,  Bergm.,  J.,  188,  1789;  B)ate 
•8par.  A  pearly  lamellar  calcite,  the  lamellœ  more  or  less  undulating;  color  white,  grayish, 
yellowish,  or  reddiah. 

AphrUe,  in  its  barder  and  more  sparry  Yhrieiy  {Sehaumspath  Freieslebcn),  isafoliated  ii^hite 
pearly  calcite,  near  argentine;  in  its  softer  kinds  {Schaumerde  W.,  Silvery  Chalk  Kirwan,  Eoitm 
ie  Terre  H.)  it  approaches  chalk,  though  lighter,  pearly  in  luster,  silvery  white  or  yellowlsh  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  scaly  in  structure. 

3.  Gfranular  masêive  to  crypiocrysUUline  kinds:  Limestone,  Ma/rble,  Chalk. 

Oranular  HmeêUme  or  Saeâutraidal  limestone,  so  named  because  like  loaf  sugar  in  fractui-e. 
The  texture  varies  from  quite  coarse  to  very  line  granular,  and  the  latter  passes  bv  imperceptible 
Bhades  into  cœnpaet  limestone.  The  colors  are  various.  as  white,  yellow,  reddish,  freen,  and 
usually  they  are  clouded  and  give  a  handsome  effect  wbeu  the  material  is  polished.  When  such 
iime8toue8  are  lit  for  polishing.  or  for  architectural  or  ornamental  use,  they  are  called  marbles. 
(a)  SUituary  marble  is  pure  white,  fine  grained,  aud  firm  in  texture.  The  Parian  marble  from 
the  island  of  Paros  (the  Lychnites  of  the  ancien ts),  Pentelican  from  the  quarries  near  Athens, 
Luni  marbles  of  the  coast  of  Tuscany.  and  the  Carrara  of  Modeua,  Italy,  are  among  the  best  of 
statuary  marbles.  Architectural  marble  iuciudes  both  white  and  colored.  (b)  The  Oipolin  of 
Italy  is  white,  with  pale  greuuish  shadings  from  green  talc;  it  does  not  stand  the  weather  well. 
(c)  Oiallû  antieo  of  Italy  is  ocher-vellow  to  cream  yellow,  with  some  whitish  spots.  *  (d)  The 
8iena,  or  JBrocatello  de  Siena,  is  yellow,  veiued  or  clouded  with  bluish  red,  having  sometimes  a 
tÎDge  of  purple.  {e)  The  Mandelato  is  a  light  red  with  yellowlsh  white  spots.  A  red  kind  from 
Tirée  (or  Tyree),  one  of  the  inner  Hébrides,  Scotland,  bas  différent  shades  of  red,  as  carnelian, 
rose  red,  tlesh-red,  reddish  white;  one  from  Tennessee  is  clouded  with  brownish  and  purplish 
red.  (/)  The  Bardiglio  is  gray  with  crowded  dark  well  detined  cloudings,  consisting  partly  of 
serpentine,  from  Coreica.  {g)  T'urquois-^lue  marble,  from  the  quarries  of  Seravezza  near 
Carrara,  bas  a  fine  grayish  blue  color,  velned  with  white.  (h)  Verd-Antigite  is  clouded  green, 
the  color,  owing  to  the  présence  of  serpentine,  yellowlsh  green  to  bluish  green  (see  aiso  serpen- 
tine). 

ffard  compact  limestone.  Varies  from  nearly  pure  white,  throueh  grayish,  drab,  buff, 
yellowlsh,  and  reddiah  shades,  to  bluish  j^ray,  dark  brownish  gray,  ana  black,  and  sometimes 
variously  veined.  The  colors  duU,  excepting  ocher-yellow  and  ocher-red  varieties.  Many  kinds 
make  beautiful  marble  when  poli^ed. 

(a)  Black,  (b)  yelloto,  (c)  red  and  (d)  fetid  kinds  are  common.  Red  oxide  of  iron  produces 
'différent  shades  of  red,  from  flesh-red  or  paler  to  opaque  blood-red  and  brownish  red.  accordinç 
to  the  proportions  présent;  the  latter  Hausmann  names  Hamatoeonite  (from  âtfia,  blood,  and 
Koriiy  poifder,  Handb.,  1804,  1847),  as  in  the  marble  Bosso  antieo  of  Italy.  The  hydrated  oxide 
causes  yellowlsh  to  opaque  ocher-yellow  and  yellowlsh  brown;  the  deeper,  aideroconite  of 
Hausmann  (ib.,  180(5).  Shades  of  green  are  due  to  iron  protoxide,  chromium  oxide,  iron  silicate. 
The  black  marbles  colored  by  carbonaceous  matter  are  named  AntJiraeoniie  (from  arBpa^,  eoal), 
by  Y.  MoU.  Lucullan  by  John,  and  I/ueullite  by  Jameson;  they  include  the  Marnior  Laeulleum 
of  Pliny.  The  Nero  Antieo  of  the  Italians  belongs  hère.  The  bituminous  or  fetid  limestoues 
are  aIso  called  anthraconite  when  black;  and  aiso,  from  the  odor,  Swinestone  (syn.  Stinkstone; 
SUnkstine,  Saustein,  Stinkktilk,  Germ.),  some  hein  g  light  ^y  in  color. 

The  P&rtor  (d),  called  sometimes  Ëgyptian  marble,  is  of  black  color,  handsomely  veined 
with  yellow  dolomite,  and  cornes  from  rorto-Venere,  near  Spezia;  the  rock  is  of  the  lower  Lias. 
{e)  Panno^di- Morte  (Death's  Robe)  of  Italy  is  black  with  some  white  fossil  shells.  (/)  Marble  oj 
Lajiçuedoc  is  fine  deep  red  or  brownish  red,  with  some  white  and  gray  due  to  fossils,  and  is  from 
St.  Beaumé  in  France,  {g)  Griotte,  from  the  Dept.  of  Hérault,  France,  bas  a  reddish  brown 
base,  with  somewhat  regularly  arranged  spots  of  clear  red,  and  some  whitish  round  spots  due 
to  goniatites.  (A)  Sarencolin  marble,  from  the  I^renees,  is  deep  red  mixed  with  gray  and 
vellow.  (t  )  Bird's-eye  marble  is  gray,  with  whitish  crystalline  points,  and  is  from  central 
New  York. 

ik)  8hell-marble  includes  kinds  consisting  largely  of  fossil  shells;  {l)  Madreporic  marble, 
tbose  contaiaing  corals;  (m)  Encrinal,  those  containing  encrinal  (crinoidal)  remains,    (n)  Luma 
chellc  OT  fire-ma/rble  is  a  dark  brown  shell-marble,  with  brilliant  fire-like  or  chatoyant  internai  re 
Sections  proceeding  from  the  shells.  from  Bleiberg  in  Carinthia;  and  another  kind,  with  the 
shells  yellow,  cornes  from  Astrachan. 

{o)  Ruin-marble  is  a  kind  of  a  yellow  to  brown  color,  showing,  when  polished,  figures  bear- 
iog  some  resemblance  to  fortifications,  temples,  etc.,  in  ruins,  due  to  infiltration  of  iron  oxide: 
from  Florence,  Italy. 

(p)  Lithographie  stoneiB  AYery  even-grained  compact  limestone,  usually  of  buff  or  drab  color; 
as  that  of  Solenhofen. 

(g)  Breeda  marble  is  made  of  fragments  of  limestone  cemented  together,  and  is  of ten  very 
beautiful  when  the  fragments  are  of  différent  colors,  or  are  embedded  in  a  base  that  contrasta 
well.     The  colors  are  verv  various. 

(r)  Pudding-sUme  marble  consista  of  pebbles  or  rounded  stones  cemented.  It  is  of  ten  called 
improperly  breccia  marble. 

(s)  Hydraulic  limestone  is  an  impure  limestone  which  after  ienition  sets,  i.e.,  takes  a  solid 
form  under  water,  due  to  the  formation  of  a  silicate.  The  Frencn  varieties  contain  2  or  8  p.  c. 
of  magnesia,  and  10  to  20  of  silica  and  alumina  (or  clay).  The  varieties  in  the  United  States 
contain  20  to  40  p.  c.  of  magnesia,  and  12  to  80  p.  c.  of  silica  and  alumina.    A  variety  worked 
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extensîvely  at  Rondout,  N.  Y.,  afforded  Professor  Beck  (Min.  N.  Y., 78):  CO.  84'20,  CaO 2550, 
MgO  12*95,  SiO,  15  37.  Al.O,  918,  Fe,Os  2*25.  Iron  is  rather  prejudicial  to  it  than  otberwise. 
Yicat  observes  that  in  the  best  French  tbere  are  20  to  80  p.  c.  of  clay,  and  in  that  only  moderately 
ffood  10  to  12  p.  c.  An  impure  limestone  of  France,  which  needs  no  sand  for  making  tbe  cernent, 
it  containing  calcite  54  p.  c,  clay  81,  iron  oxide  15  =  100,  is  called  pUuter-eement  (Dufr. 
Min.). 

Soft  compact  limestone,  (a)  Chàlk  is  wbite,  grayish  white,  or  yellowish,  and  soft  enoagh  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usaaUy  translated  ehalk)  was  mostly  a  white  clay.  true  chalk  being 
little  known  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  creta- 
ceous  earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  chalk. 

{b)  Calcareouë  mcMrl  (Mergelkalk  Oerm.)  is  a  soft  earthy  deposit,  often  hardly  at  ail  Consoli- 
dated, with  or  without  distinct  fragments  of  shells;  it  generally  contains  much  clay,  and 
graduâtes  into  a  calcareous  clay. 

0/neretionarp  masswe.  (a)  Oolite  (Rogenstein  Qerm.)  is  a  granular  limestone,  biit  its  grains 
are  minute  rounded  concrétions,  looking  somewhat  like  the  roe  of  tish,  the  uame  coming  from 
*a)6y,  egg.  It  occurs  among  ail  the  geological  formations,  from  the  Lower  Silurian  to  tbe  most 
récent,  and  it  is  now  forming  about  the  Q^^\  reefs  of  Florida.  A  more  or  less  completelv 
siliciiied  oolite  occurs  nearJCoHege  Center,  Penn.  (Barbourand  Torrey.  Am.  J.  Se,  40,  24o. 
1890).  {h)  Pûolite  (Erbsenstein  TT)  consists  of  concrétions  as  large  often  as  a  small  pea,  or  even 
larger,  the  concrétions  having  usually  a  distinct  coucentric  structure.  It  is  formed  in  large 
masses  in  the  vicinity  of  the  Hot  Spriugs  at  Carlsbad  in  Bohemia. 

Minute  concretionary  forms  having  a  spherical  concentric  structure  within  and  eztemally 
the  form  of  a  regular  pentagonal  dodecahedron  (not  pyritohedron)  hâve  been  obtained  from  a 
calcareous  spring  near  Eagle  Rock,  Idaho;  their  form  has  not  been  explained. 

Depontùfrom  ealcareotis  springs,  streamt,  or  in  cavem»,  etc. 

(a)  Stalactites  (TroptsUim  Oerm.)  are  the  calcareous  cylinders  or  cônes  that  hang  from  th& 
roofs  of  limestone  caverns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof; 
thèse  waters  hold  some  calcium  bicarbonate  in  solution,  and  leave  calcium  carbonate  to  form 
the  stalactite  when  evaporation  takes  place.  Stalactites  vary  from  t^-ansparent  to  nearly  opaque; 
from  a  crystalline  structure  with  single  cleavage  directions  to  coarse  or  fine  granular  cleavable 
and  to  rauiating  hbrous;  from  a  white  color  and  colorless  to  yellowish  ^ay  and  brown. 

{b)  Stalagmite  is  the  same  material  covering  the  lioors  of  caverns.  it  being  made  from  the 
waters  that  drop  from  the  roofs,  or  from  sources  over  the  bottom  or  sides;  cônes  of  U  sometimes 
rise  from  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers;  but  thèse  are  very 
irregularly  curved,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor;. 
and  polished  spécimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like^ 
bandiugs. 

Stalagmite,  or  a  solid  kind  of  travertine  (see  below)  when  on  a  large  scale.  is  the  Alaèastrites 
or  alabaster  stone,  in  part  (if  not  wholly)  of  Theophrastus,  Pliny,  and  other  ancient  writers;  that 
is.  the  stone  of  which  ointment  vases,  of  a  certain  form  called  alabasters,  were  made.  (See 
Gypsum,  p.  986.)  A  locality  near  Thebes,  now  well  known.  was  largely  explored  by  the  ancients, 
and  the  material  has  often  been  heuce  called  Egyptian  alabaster.  It  was  also  former]}^  called 
onyx  and  onyehiies  because  of  its  beautiful  bundeo  structure;  Horace,  in  the  8d  bookof  his  Odes, 
speaks  of  an  ointment  vaseof  onyx.  Pliny  mentions  columns  of  '*  onyx,"  or  •'  alabastrites,"  that 
were  32  ft.  in  height,  and  mentions  Damascus  as  affording  a  kind  whiter  than  that  of  Thebes. 
In  the  arts  it  is  often  now  called  Oriental  Alabaster  or  onyx  marble;  aud  sometimes  also  GibrcUtar- 
stone,  from  the  occurrence  of  the  material  in  a  cavern  at  Gibraltar.  Very  beautiful  marble  of 
this  kind  is  obtained  in  Algeria.  Mexican  onyx  is  a  similar  material  obtained  from  Tecali, 
Puebla.  Mexico;  also  in  a  beautiful  brecciated  form  from  the  extinct  crater  of  Zempoaltepec  in 
Southern  Mexico.     Similar  kinds  occur  in  Mis.souri,  Arizona,  San  Luis  Obispo  Co.,  Califomia. 

(e)  Cale-sinter,  Travertine,  Gale  Tuf  a.  Travertine  (Gonfetto  di  Tivoli)  is  of  essentially  the 
same  oHgiu  with  stalagmite,  but  is  distinctively  a  deposit  f rom  springs  or  rivers,  especially  where 
in  large  deposits,  as  along  the  river  Anio,  at  Tivoli,  near  Rome,  where  the  deposit  is  scores  of 
feet  in  thickness.  It  has  a  very  cavemous  and  irregularly  banded  structure,  owing  to  its  mode 
of  formation  It  is  theZapw  Tiburtinus  of  Vitruvius  and  Pliny;  the  word  travertine  being  a 
corruption  of  tiburtine.  It  includes  also,  especially  under  the  name  of  cale  tuf  a,  cellular  déposi- 
tions from  the  waters  of  small  springs  or  sources  which  often  contain  fossil  leaves,  twigs,  moss, 
nuls,  or  seed,  etc.  The  Osteocollus  (Beinwelle,  Beinbruch)  Gesner  fp.  81,  1565),  "  qui  ossa  fracta 
intra  corpus  sumptus,"  as  was  thought  at  the  time  (osteocolla  of  later  authors),  is,  as  long  since* 
shown.  a  cellular  cale  tuf  a,  consisting  of  incrustings  of  fragments  of  reeds  or  other  marsh  plants. 
It  means  bone-glue.    Inolite,  Gallitziu.  is  also  calc-sinter. 

(rf)  Agaric  minerai;  Rock-milk  (Bergmieh,  MbntmUch,  Germ.)  is  a  very  soft  white  material, 
breaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  in 
solution. 

{e)  Bock-meal  {Bergmehl  Germ..  Farina  Fossilis  Bruckm.,  etc.)  is  white  and  llght,  likecotton. 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  common  near  Paris,, 
topecially  at  the  quarries  of  Nanterre. 
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B.  Varietiea  based  upon  composition. 

\.  ThlomUic  calcite,    Contains  magnésium  carbonate,  thus  graduatine  toward  true  dolomite. 

a.  BaricalcUe.  Neotffp  Breith.,  Handb.,  2,  813,  1841.  Grayish  white,  and  occurring  in 
Thombohedrons/(0221,  —  2).  ir'  -  74"  57 .  Breith.  G.  =  2-819-2-840.  Contains  some  barium 
carbonate.  From  Cumberland,  England.  A  *'  barytocalcite  '*  from  Lângban,  Sweden,  bas  been 
analyzed  by  Lundstrôm  (G.  Fôr.  Fôrh.,  3.  291,  1877):  CO,  29-32.  BaO  50-89,  CaO  17*64, 
FeO  0-42.  MnO  0-24.  MgO  040.  PbO  037,  inaol.  070  =  99*98.  It  occurs  in  white  gramilar 
masses  with  G.  =  3*46;  associated  with  hedyphane,  haûsmannite,  etc.  According  to  Des 
Cloizeaux  this  minerai  is  rhombohedral  with  a  cleavage  angle  of  about  75°.  Bourgeois  notes 
that  attempts  to  reproduce  barytocalcite  bave  uniformly  led  to  the  formation  of  a  rhombo- 
hedral carbonate  of  calcium  and  barium,  Bull.  Soc.  Min.,  12,  464,  1889. 

3.  SiranUanocaleiiê  Genth,  Proc.  Ac.  Se.  Philad.,  6,  114,  1852.  In  opaque  white  crystals, 
occurring  in  globules  which  hâve  a  surface  consistinf  of  the  terminationsof  acute  rhombohedrons; 
H.  =3  5.  Contains  some  strontium  carbonate,  and  hence  gives  a  decided  red  Hame  before  the 
blowpipe. 

4.  F&rroecUeUe.  Contains  ferrons  carbonate,  and  tums  brown  on  exposure;  one  variety  of 
unknown  source  gave  Hunt  4*64.  FeCOi.  Dana  Min.,  438,  1854.     G.  =  2  715. 

5.  ManganocaicUôy  pt.  BpwriŒUe  Breith.,  B.  H.  Ztg.,  17,  53,  1858.  CaUdmangite  Shepard. 
Contains  manganèse  carbonate  and  becomes  black  on  exposure.  Spartaite  occurs  with  f  ranklinite 
and  zincite  at  Franklin  Furnace  and  Sterling  Hill.  N.  J.  rr'  =  75°  2\'  Breith.  G.  =  2-808-. 
2  818.  Jenzsch  found  in  it:  1109  MnCO,,  0  58  ZnCO,,  and  G.  =  2788,  Pogg.,  96,  147,  1856. 
A  similar  variety  from  Lângban  ffave:  1106  MnCO,,  2*06  BaCO»,  Sjôgren,  G.  Fôr.Fôrh.,  4,  IIU 
1878;  another  2  80  MnCO,,  1*09  ZnCO,,  Lindgren,  ib.,  6,  557,  1885.  In  one  from  Wester  Bilf. 
berg,  Weibull  found  698  MnO  with  G.  =  2*804,  rr'  =  75*  29'.  Min.  Mitth.,  7,  110,  1^85;  other 
varieties  contained  much  more.  A  spécimen  from  Negaunee,  Lake  Superior,  gave  C.  Percy 
Wilc-ox  (priv.  contr.):  }  CO,  42*37,  CaO  39*22,  MnO  18  56  =  100*15,  G.  =  2"84;  hère  Ca  :  Mn 
=  3:1  approx.     See  further  under  rhodochrosite. 

6.  Zineocaicite.  Contains  some  zinc  carbonate:  one  spécimen  from  Olkucz,  Poland,  gave 
Gibbs  4*07  ZnO,  another  from  Alteuberg  1*06-1 '65  ZnO,  Monheim  (Rg.).  Cf.  manganocalcite 
nbove. 

7.  FlumbœalciU  Johnston,  Ed.  Phil.  J.,  6,  79. 1829.  White toyellowish  and  reddish  brown; 
from  Wanlockhead  and  Leadhills,  Scotland.  Contains  variable  amounts  of  lead  carbonate. 
l*i-5-2  p.  c.  and  G  =  2  7-2*8.  Collie.  J.  Ch.  Soc.,  66,  95,  1889;  2  7-9  5  p.  c.  with  G.  =  2*72- 
2*74,  Lcx.,  Bull.  Soc.  Min.,  8,  36,  1885.  Cf.  Traube,  Jb.  Min.,  2,  278,  1887.  Schôffel  found  in 
rhombohedral  crystals  from  Bleiberg:  23*75  PbCO,;  in  a  coating  with  silky  luster  14  p.  c.  PbCOt 
and  G.  =  2*92;  also  in  the  underlying  limestone  2  to  9  p.  c.  PbCO,  and  G.  =  2*88;  HOfer,  Min. 
Karnt.,  1870. 

Pyr.,  etc. — In  the  closed  tube  sometimes  decrepîtates,  and,  if  containing  metallic  oxides, 
may  change  in  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  fiame  reddish 
yellow;  after  i^nition  the  assay  reacts  alkaline;  moisteued  with  hydrochloric  acid  imparts  the 
characteristic  lune  color  to  the  flame.  In  borax  dissolves  with  enervescence,  and  if  saturated 
yields  on  cooling  an  opaque,  mîlk-white,  crystalline  bead.  Varieties  containing  metallic  oxides 
color  the  borax  and  sait  of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  fuses  to 
a  clear  maas;  on  charcoal  at  first  fuses,  but  later  the  soda  is  absorbed  by  the  coal,  leavlng  an 
infusible  and  strongl^  luminous  residue  of  lime.  In  the  soHd  mass  effervesces  when  moisteued 
with  hydrochloric  acid.  and  fragments  dissolve  with  brisk  effei-vescence  even  in  cold  aoid. 

Obs. — Calcite,  in  its  varions  forms.  is  one  of  the  most  widely  distributcd  of  minerais.  Bed» 
of  sedimcntary  limestone,  formed  from  organic  re mains,  shells,  crinoids,  corals,  etc.,  yield  on 
metamorphism  cristalline  limestone  or  marble,  and  in  connection  with  thèse  cry9tallized  calcite 
and  also  aeposits  in  caves  of  stalactites  and  stalagmites  often  occur.  Common  with  the  zeolites 
in  cavities  and  veins  of  igneous  rocks  as  a  result  of  altération,  and  similarly  though  less  common 
with  granité,  syenite.  etc.  A  fréquent  minerai  in  metalliferous  deposits,  with  lead,  copper, 
silver.  elc  Deposited  from  lime-bearing  waters  as  cale  sinter,  travertine.  etc.,  especially  in  con- 
nection with  bot  springs  as  at  the  Mammoth  Hot  Springs  in  the  Yellowstone  région. 

Some  of  the  best  known  localities  for  crystallized  calcite  are  the  following:  Andreasberg  in 
the  Harz;  the  mines  of  Freiberg,  Annaberg,  Schneeberg,  Brflunsdorf,  in  Saxouy;  Auerbach  on 
the  Bergstrasse;  Oberstcin  on  the  Nahe;  Altenberg  near  Aachen;  Eapnik  in  Hungary;  Aussig  in 
Bohemia;  Bleiberg  in  Carinthia;  Traversella  in  Piedmont;  Elba.  In  England  at  Alston  Moor 
and  Egremont  in  Cumberland  (Min.  Mag.,  8,  149,  1889);  Matlock,  Dcrbyshire;  Béer  Alston  in 
Devonshire;  at  numerous  points  in  Cornwall;  Weardale  in  Durham;  Stank  mine,  Lanca.sbirc: 
in  Nortbumberland.    In  twin  crystals  of  figeât  variety  «and  beauty  at  Guanajuato,  Mexico. 

The  Iceland  spar  bas  been  obtained  from  Iceland  near  Helgustadir  on  the  Esketiord.  It 
occurs  in  a  large  cavity  in  basait.  The  crystals,  usually  showmg  the  fundamental  rhombo- 
hedron,  are  often  coated  with  tufts  of  stilbite.  It  also  occurs  in  the  north-western  part  of  the 
island  near  Djupidalr  on  the  Breitiâord.  The  quantity  is  limited  and  is  likely  to  be  exhausted. 
The  locality  was  early  described  by  Dx.,  Bull.  Soc.  G.,  4,  769,  1847  (Min..  2, 114.  1874);  later 
see  Zs.  G.  Ges.,  40.  191,  1888:  Zs.  Instrumentenkunde,  8.  63,  1888.  Also  Thoroddsen,  G.  Fôr. 
F5rh..  12,  247.  1890,  who  gives  sectional  figures  of  the  deposit. 

In  the  U.  States,  crystallized  calcite  occurs  in  N,  York,  in  St.  Lawrence  and  Jefferson  Cos.„ 
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-especially  tx  the  Rossie  lead  mine;  crystals  highlv  modiâed,  and  often  transparent  even  when 
large;  one  nearly  transparent,  in  the  cabinet  oi  Taie  University,  weighs  165  pounds;  often 
Govered  in  part  by  crystals  of  galena;  at  the  Natural  Dam,  2  m.  from  Gouverneur,  in  the  same 
yicinity,  good  crystals;  also  at  the  Wilson  vein  in  Gk)uvemeur,  and  ihe  Jepson  vein  in  Rossie;  at 
the  Parishore  bed  in  Gouverneur,  fine  géodes,  in  specular  iron;  in  Jefferson  Co.,  uear  Oxbow, 
on  the  land  of  Mr.  Benton,  from  a  decomposing  limestone,  large  crystals  sometimes  as  clear  as 
Iceland  spar;  rose  and  purple  varieties  veiy  beautiful;  some  large  crystals  weighing  100  Ibs.  and 
upward;  4  m.  S.  of  Oxbow,  in  Antwerp,  a  vein  of  calcite  and  lead,  which  affords  beautiful 
cleavage  masses  of  white,  purple,  and  brownish  shades;  also  interestin^  crystals;  in  Essez  Ck>., 
town  of  Moriah,  ou  Mill  Brook,  near  Port  Henry,  crystals  of  calcite  m  white  limestone;  do^- 
tooth  spar,  in  î^iagara  Co.,  near  Lock port,  with  pearl  spar,  celestite,  selenite,  and  anhydrite;  m 
Onondaga  Co.,  near  Camillus,  along  the  railroad;  good  crystals  in  Herkimer  Co.,  1  m.  8.  of 
Little  Falls,  in  the  bed  of  a  small  stream;  in  Lewis  Co.,  at  Leyden  and  Low ville,  and  at  the 
MartinsburK  lead  mine;  on  the  western  bank  of  Dry  Sugar  River,  near  Boou ville,  Oneida  Co.  ; 
at  Anthony  s  Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals;  at  Watertown, 
agaric  minéral,  covering  the  sides  of  a  cave;  at  Schoharie.  fine  êtalaetites  in  many  caverns,  of 
which  Bairs  cave  is  the  most  famous;  at  Camillus  and  Schoharie  (near  the  barite  locality), 
fibrous,  in  considérable  âbundance,  and  at  De  Long's  Mill.  St.  Lawrence  Co.,  of  a  âne  satin 
luster.  In  Maine,  at  Thomaston,  lenticular  and  prismatic  crystals,  commou.  In  N.  Hamp.,  at 
the  iron  mines,  Franconia,  araentine.  In  Mas8.,  at  Williamsburg  and  Southampton,  argentine. 
In  Cann.,  at  the  lead  mine,  Middletown,  in  crystals.  In  N.  Jer«ey,  at  Bergen,  line  crystalliza- 
tions  of  yellow  calcite,  with  datolite,  etc.;  at  Franklin  Furnace,  a  pink  variety  containing 
MnCOa,  and  good  cleavage  spécimens.  In  Penn.,  in  York  Co.,  Iceland  spar.  In  Virginia,  at 
the  celebrated  Wier's  cave,  êtalactites  of  çreat  beauty;  also  in  the  large  caves  of  Kentucky. 
At  the  Lake  Superior  copper  mines,  splendid  crystals  of  wonderful  variety  and  complezity  of 
form  often  containing  scales  of  native  copper.  At  Warsaw,  lUinois,  in  great  variety  of  form, 
lining  géodes  and  implanted  on  quartz  crystals;  at  Quincy.    At  Hazelgreen,  Wise(m9vn. 

In  Mitwuri,  with  dolomite  near  St.  Louis;  also  with  sphalerite  at  Joplin  and  other  points 
in  the  zinc  région  in  the  south-western  part  of  the  state,  the  crystals  usually  scalenohedral  and 
of  a  wine-yeltow  color.  Fine  transparent  cleavage  masses  at  the  gadoliuite  locality  in  Llano 
Co.,  Texas.  From  the  Bad  Lands,  South  Dakota.  In  Arieona,  at  the  Copper  Queen  mine,  Bisbee, 
often  green  with  enclosed  malachite. 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

On  the  various  localities  furnishinç  marbles  in  the  U.  S.,  see  Merrill:  The  Collection  of 
Building  niid  Ornamental  Stones  in  the  IJ.  8.  National  Muséum  (Report  Smithsonian  Inst.,  Pt. 
u,  pp.  277-648,  1885-86):  a  summary  is  also  eivenof  foreign  marbles  and  their  localities. 

Artif.— On  formation  by  fusion  in  alkaline  chlorides;  see  Bourgeois.  Bull.  Soc.  Min.,  6 
111,  1882. 

Alt.— Calcite  occurs  under  the  forma  of  dolomite,  calamine,  siderite,  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fluorite,  limonite,  gOthite.  hématite,  minium,  meerschaum, 
ohlorite,  quartz,  chalcedony,  garnet.  feldspar,  mica,  pyrolusite,  hausmannite,  mansanite,  mar- 
casite,  galena.  sphalerite,  native  copper.  Cf.  Bischof,  Chem.  GeoL;  Blum,  Pseud.,  184d,  and 
Nachtrftge;  Roth,  Chem.  Quoi.,  1,  1879.  Sandstone  in  the  form  of  calcite,  see  Fontainebleau 
limestone,  p.  266. 

Réf.— >  Resuit  obtained  by  Malus,  Théorie  de  la  double  Réflexion,  etc.,  p.  98,  1810,  Paris; 
by  WoUaston,  Phil.  Trans.,  p  159,  1812;  also  by  Biot,  Mohs,  and  usually  accepted;  recently 
oonfirmed  by  Hastings,  who  gives  rr'  —  74^  54-98  for  20'  C,  Am.  J.  Se,  36,  68,  1888.  For 
other  déterminations,  cf.  Kupflfer,  rr'  =  74**  65' -5,  Preisschrift,  65,  1826;  Breithaupt.  74"  64}'- 
74"  55 ,  Handb..  209.  1841,  Schw.  J.,  24,  49,  1828;  Rath,  rr'  =  74"  65-2;  Koksharov,  rr'  =  74' 
66'.  Min.  Russl.,  7,  59.  1875. 

Variation  in  composition  brings  a  considérable  change  in  angle  (cf.  Breith.).  The  cleavage 
angle  also  changes  remarkably  with  variation  in  température;  an  élévation  of  100"*  increases  the 
normal  angle  rr'  by  8'  34^".  Mitsch..  Pogg..  10,  137,  1827,  Abh.  Ak.  Berlin,  201,  1825. 

*  This  list  gives  the  common  forms,  and  some  which  are  rarer;  the  complète  list  includea 
betweeu  150  and  200  forms,  with  many  more  that  are  doubtful.  An  early  and  exhaustive 
monogi-apb  on  the  species  wasgiven  by  Zippe,  Uebersicht  der  Erystallgestalten  des  rhorab. 
Ealkhaloides,  Denkschr.  Ak.  Wien,  3.  109,  1852.  Sella  in  1856  gave  a  list  of  forms  (Quadro). 
For  later  full  and*in  part  annotât ed  lists  of  forms,  seeDx.,  Min.,  2.  97.  1874;  Irby,  Inaug.  Diss., 
Bonn,  1878  (Zs.  Kr.,  3,  612);  Gdt.,  Index,  1,  371,  1886;  Sansoni  (for  Audreasberg),  Mem.  Ace. 
Llnc.  19,  1884.  Zs.  Kr  ,  10.  645,  1885. 

Of  the  many  important  memoirs  devoted  to  the  subject.  in  addition  to  thèse  named,  the 
following  may  be  mentioned  (see  further  the  literature  given  by  Irby,  Sansoni,  Gdt.,  as  well  as 
the  Mineralogy  of  Haùy,  of  Lévy,  Breithaupt.  Hausmann,  et  al.):  Count  de  Bournon,  Traité  de 
la  chaux  carbonatée.  etc.,  London.  1808;  Sella,  Min.  Sarda,  1866;  Hochstetter,  Denksch.  Ak. 
Wien.  6.  89.  1854;  Hbg.,  many  original  observations.  Min.  Not  ,  3-12;  Rath,  many  valuable 
papers.  1867-1882,  Pogg.  Ann.,  132,  135,  Erg.,  B.  162,  166,  158,  also  Zs.  Kr.,  1,  604,  6,  640. 
étal.  Récent  memoirs  include:  Morton,  Arendal,  etc.,  Ofv.  Ak.  Stockh.,  41,  No.  8,  65,  1884: 
Thûrling,  Andreasberg,  Jb.  Min.,  Beil.,  4,  827,  1886;  Sansoni,  Belgium,  Zs.  Kr..  11,  852,  1886: 
Id.,  Monte  Catini.  Att.  Ace.  Torino.  23,  1888:  Id..  Sweden  and  Norway,  Giorn.  Min  ,  1,  129, 
1890;  Cesàro,  Rhlsnes,  Ann.  Soc.  G.  Belg.  Mem.,  16,  1889.  Some  new  forms  are  noted  on 
twins  by  Pirsson.  Am.  J.  Se,  41.  61,  1891. 
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•  On  UBtn*.  see  Sella,  Hia.  Sarda.  18M;  Kath,  Fogg.,  132,  5S4. 1867,  et  al.  E.  S.  D.,  Hin 
HlUh..  180,  1»T4.  Oroth,  Min.-âamml.,  120,  1878.  but  cf.  Hgg.,  Jb.  Min.,  1,  84,  1S8S.  On  tb» 
StTucliirol  pbenomeDA  coonected  with  twlnnlng,  cf.  Brewater,  Optlce:  Ptafl,  Pogg.,  107.  TOfl, 
1859:  Ro«e,  -'DiebohleD  CanSie,"  Abh.  Ak.  Berlio,  1868;  Reuscb,  "Oleitt]ttchen,'^Pogg..  133, 
441,  1867;  Baumb..  Zb.  St.,  3.  088.  1879.  Àlao  MQgge,  Jb.  Min.,  1,  83,  81,  1888.  who  glvea 
full  lllereture.  and  Ib.,  1,  247,  1689. 

On  tiatUeUy,  Baumgarten,  Pogg.,  163,  86B.  1874;  Valcr,  Zb.  Kr.,  11,  577.  1888;  Volgt. 
Wfed.,  39,  4ia,  432.  1890.  Hardneit.  £xncr.  Hanu  Eryst.,  45,  1878.  Od  etehing  and  llie 
aslerism  ao  produced,  Ebl.,  Ber.  Ak.  MOncben,  1863;  Baumb.,  Pogg..  138,  SOS.  1869,  139,  849, 
140.371,1870.  Oq  etcbtng  in  gênerai.  Meyer.  Jb.  Min.,  l.  74,  1BS8:  Ebntr,  Bur.  Ak,  Wien. 
89  (3).  368.  1884.  und  91  (2).  760.  188S.  Veloclty  of  attack  by  acids  \a  piHuea  ±  aod  |  i^  uearly  In 
ralio  ot  M  :  f,  Spriog,  Zs.  Pliya.  Ch,,  3,  18.  1888;  cf.  also  Cesàro,  Aun.  Soc.  G.  Btlg.  Meui..  IS, 
aiB,  ai3,  1888  Sp.  grants,  Beudaol.  Anu.  Ch.  Pbys.,  38.  398,  1828.  Hefraclive  indiw»,  Iliid. 
berg.  Pogg..  1828;  alao  Maacart,  1864;  Van  de  Wllligen,  ArcU.  Mus.  Teyier,  3,  153.  1869,  3,  ai, 
1874;  iu  Ihe  ullni  violet.  SaraalD,  Bibl.  Univ.,  8,  393,  1882.  Double  refraction,  Scbrauf,  Zs.  Er  . 
11,  5,  1885;  Hastlngs,  1.  c,     muornêcenee,  Lommel,  Wled.  Aon     21.  423,  1884. 

On  i^liciU  amimiie»  (biaxial,  etc.),  Zb.  Er.,  7,  78.  1882.  Thermo-eleetriàty.  Hankel,  Pogg.. 
157,156,187».  .WiyiwlwrotaioryîXMoer,  CbauTin,  C.R,,  102,  972,  1886,  J.  Phys.,  9,  5,  il»; 
alHi  Wled-,  31,  373.  1887.     In  magaetlc  tleld.  Stengcr.  Wled  .  30.  S04,  1688. 

Thiuuute  King.  Rep.  Oeol,  40tb  Parallel,  1.  5u8,  1678.  A  tufa  depoeit  of  calcium  car- 
bonate occurring  ou  an  enorraous  acttle  In  Dortb-western  Nevada,  covering  an  ares  of  Beveral 
mîtes  and  20  to  60  feet  tbick;  named   from 

Ô2Î,   thore,  ta  baiiig  a  sbore   depoall  of  Ibe  *•  "■ 

Quaternary  Iake,  L.  Lahoatan.  It  aUo  occurs 
about  Modo  Lake,  California.  It  forma  lavera 
of  iaterlaced  cryslals  of  a  pale  jellow  or  llgbt 
browD  color  and  often  skeleton  structure  ezcept 
wben  covered  by  subséquent  depusit  of  cal- 
cium carbonate. 

The  cryslalB  are  prlsmatic  or  acute  pyram- 
idst  In  form  (f.  1),  sometlmes  soHd.  agatn  open 
akelelOD  forins  wUb  tayers  converglng  in  one 
direciion.  aadafforiiing  arectauguTarrtb-work 
on  Iht;  crosa  section  |f.  3.  section  at  a  a.  t.  1). 
The  origind  minerai  Ib  shown  lo  huve  had  an 
acute  pyramidal  form  approximsting  at  ieast 
lo  tbe  letragouul  type.  Occasion  al  forma 
resembling  Ihe  SanKerbaiiaen  bnrley-coru 
paeudomorpbB  (after  celesllte,  see  p.  907)  occur, 

Thu  onginal  minerai  frona  whlch  tue  Ibinolite  bas  reaulted  la  in  doutai;  gfty-luBsIte  haa  been 
suggesled,  bu i  doea  not  agrée  with  tbe  obaerved  form,  A  possible  derivntion  from  a  calcium 
Chloroearbouate  (CaCOi,0aCl,or  CaCO,.3NaCl)ha8SUggested  Itndf  on  Iht'L'roinirl  nrnoiitiilaHtj 
in  form  of  tbe  tbinoiite  to  tbc  pseudomorpbs  of  cerusalte  afier  phosgt^nite  (f.  S.  p.  ~^'i).  bvK 
further  King,  I.  c;  E.  S.  D.,  U  S.  G.  Surv.,  Bull.  12,  1884;  Ruasell,  8d  Anu.  Bep.  U,  S.  0. 
Surv..  1888,  Monogrnph    11,  1SR1. 

Prbdaizitb;  Peltholdt-pt.,  Beltr.  Oeogn.  Tyrol,  194,  1843,  Pencatite  Bolh.  Z.i,  G.  G«e., 
3,  HO,  143,  1851.  Massive  eranular  locks  from  tbe  nelKbborhood  of  ftidazzo  in  somlieru  Tyrol. 
deacribcd  at  tirât  as  minerai  speclea  (See  5tb  Ed.,  p,  708).  but  later  ahown  lo  W  mixtures  essen 
tlally  of  ciilcite  and  brucite.  Se«  Damour.  Bull.  Soc,  G.  France.  4.  IftlO.  184T:  Haueiischlld, 
Ber,  Ak.  Wien.  60.  705,  1800;  Lemberg,  Zs.  O.  Ges.,  34,  339,  1872  ;  cf.  also  Roth,  Ch,  Geol..  1, 
384.  1879, 

Pencatite  iras  uamed  af(«r  Count  Marzari  Pencatl 

271.  DOI^MTTB.  Pierres  calcaires  très-peu  effervesceales  avec  les  acides  D.  Dolotaiev, 
J.  dePhya.,  39, 1. 17BI,  Dolomie &>u*fun,  Voy.  Alpes,  ^  1929,  1798,  Dolomite  ffïnean.  Min., 
1,  111. 1794.  Bltlerspatb,  Rbomboldalspatb.  Kohiensauerter  Ealkerde.  Bittersalzerde  {wllh  anal), 
irtapr.,  Scbrift.  Nat.Fr.  Berl.,  6,  ■■■1.1784,  Beitr,  1.300.  1795;  also  Beilr,. 3  297,4  304  236  6, 
—  -  ""•     8pathmagnéBieniWan«(A.8cIagr..  1,207.  1792.     MIemit /fiipr..  Beltr.,  3,  393.  180» 


(discov.  at  Miemo  by  D,  Tbomson  in  1791.  and  aent  by  bini  to  Kl.  labelled  Magneslan  spar). 
Raiit«nspath  pi.  Wern..  1800,  Ludwlg's  Wurner,  1,  51.  154,  1803,  Chaux  carbonatËe,  mag- 
nesifère  pt.   C.   c.  alumlnifëre  (fr.  Saussiire'a  anal).  H..   Tr..   1801.     BItterkalk   pt.  Hautm., 


Handb.,  960,  1818;  Perlapalb  pt.,   Itauhkalk.   Kalktalkspalh,   Germ.'   Pearl  Spar  pt.,  Browo 
Spar   pt.,  Rbomb  Spar  pi..  Magneslan  Limeslone.     Bpalh  perlé  Ft. 

Coniles.  Fllntkalk,  Setaui,  Min.,  1795,  Conlte  ScAamaclifT.  Verzelchniss,  etc.,  20.  1801. 
Koult  Germ.  GurboOan  Kar$i..  Mag.  Nat.  Pr.  Berl.,  1.  4,  357.  1807,  and  Tabell.,  50,  180a 
Tharaudit  FMeêlôUn,  Oeogn.  Arbelt.  S.  213.  1820.     Brossit  Birrtl.  Zs.  Fbann..  34.  1850. 

Khombohedral;  tetartohedral.  Axis*)  =  0-83224;  0001  A  lOÎl  =43°51'37'' 
Wollaston". 
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8(1047.  «)•  .d  (Oli  10,  -  A)"  «  ("8s.  1-2)"  yiJHs  l'i) 

MOOOl.  0)         .    (««4.  D"  ,(0ll2. -«  a,(8«S.  |-81)'>  „ m-i-Si  4"  11" 

mdOiO.  Jj"       C<40«.  ))»  ^(08SS.  -()•         «<<»»«.  V»  V  ,  ,4^3  _',,  ,, 

a  (1120   M)        tf  tU0i4l7.H)'M044d.  -  l)"^        «(6551.6  311'."  K  l*»».       i'I 

B(2180.  .-Jr)»   '   BOÎl.  1)  A(0«Sa.  -!)•         J,4jjj  ,.  „..  M»  M»?.- l' 1)1» 

e  (31».  t|i)"  6  >»oSi.  S)-        t  (0!2i.  -  ai       ,  12,81  ;,„  «(812  ao-5.  - 1  \r 

.„„,,,,,         Jf(4041.4,  i(M«l.-8)'        ÎSiiJii.rt,.  J(24«1.-2M)Î" 

nSiL      «II6OÎ81.16)"  m448»  l-a,!'       •'""'"'  I  (816  ÎJ  1.  -  S- 1)" 

Dl.lim,tf'       »'  J((»4»».  1  »  t)         ,(8]8i,4l„,.  r(i2 16M,  -  8"  r) 

Of  doubtful  poaltioo  Jî  (8-1  itl-2.  4*)'.  y  (8351,  Vf,  x  (S382.  I')*. 


ïlgB.  1.  Hoboken.    2.  8addle-sbap«d  crTst&l.  TBGhermak.    8,  Rezbfinya,  Becke.    4.  B«x.  Ek 


uu'    =   33°2(H' 

J/jr'=  lis-  58' 

GG'  =    49°  16' 

«-     =   44°    8i 

tt      =    60-  51' 

«'      =    68°  48' 

PO-     =    68M8' 

flV    =    B0°48i 

jV     =  •73°  45' 

JT'      =  100°  24' 

ee'  =  10»"  4ff 

AT    =118'  33' 

efl    =  37°  38'  rf  =  63'  81' 

ce   =  70°  63'  «I  =  83°  85' 

eM  =  75°  35'  eB=  86°  28i' 

Twins":  tw.  pi.  (1)  c,  the  vertical  axes  in  common;  (3)  m,  which  is  kIbo  a 
plane  of  symmetry  for  tlie  twin;  (3)  ii,  complomentury  twina,  witli  rhombohedral 
eymmi'try;  also  double  twina  by  the  combin&tion  of  two  of  tlicae  )awe;  (4)  r, 
annlogous  to  calcite. 

Hitbit  rhombohedral,  uaiially  r  or  M;  the  présence  of  tctartnliedial  forma, 
rhombobedrons  of  tbe  second  or  third  sériée,  vcry(Jhanicteristic.  Tbe  )■  faces  often 
atriated  horizontally,  also  commonly  ciirved  {cf.  f.  2,  p.  2~6)  or  ma<ie  up  of  aub^ 
iiidividaala,  and  thue  passing  into  saddie-shaped  forma  (f,  2).  Also  in  imitiitire 
shapes;  amorphoas,  granulnr,  coai-se  or  fine,  uiid  graine  often  slightly  cohérent. 

Cleavage:  r  perfect.  Fracture  eubcoiichoidar.  Brittle.  n.=;t'.i-4.  G.  =2'8 
-2'9;  3'883  Dmr,  ;'  2  83  A.  Sella.  Luster  vitreoua,  incliiiing  to  çftirly  in  Bome 
varieties.  Golor  white,  reddisb,  or  greeniali  white;  alao  rose-red,  grecn,  brown, 
gray,  and  blaek.  Transparent  to  transliicent.  Etching  figures"  correspond  In 
shape  to  the  tetartohcdral  form.  Optieally  — .  Refractive  indices: 
a),  =  1-68174  Na  e,  =  1-50256  Na,  Fizeau  (Dx.) 

Cnnp. — Carbonate  of  calcium  and  magnésium  (Ca,Mg)CO,  ;  fornormal  dolomite 
CaMgC.O,  or  CiiCO,.MgCO,  =  Carbon  dioxide  47'8,  lime  30-4,  magnesia  21-7  = 
100,  or  Calcium  carbonate  54-35,  magnésium  cirbonate  45-05  =  loO.  Varieties 
occnr  in  which  the  ratio  of  the  two  carbonates  variea  from  1  :  1.  The  carbonates 
of  iron  and  manganèse  also  sometimes  enter;  rarely  cobalt  and  zinc  carbonates. 
Vit. — 1.  Sfruciuroi,  includlng: 

{a)  OryêtcMùed.  iWrl  tparlnclude»  rhombohedral  cryslalllzatloiiswlthcurTed  faces  baTinx 
•  pearly  luster. 

(£)  CMuninary  also  âbroua  or  pUolitlc. 
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Miemitê,  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale 
asparagus-green  in  color. 

{e)  OrantUar,  or  êoccftaroidal,  constitutes  many  of  the  kinds  of  white  statuary  marble,  and 
white  and  colored  architectural  marbles,  names  of  some  of  which  hâve  been  mentioned  under 
calcite. 

{d)  Compact  moêêifoe,  like  ordinarpr  limestone.  Many  of  tbe  limestone  strata  of  tbe  globe  are 
bere  included,  and  mucb  hydraulic  hmestone,  noticed  under  calcite. 

(e)  Compact  poreeUanous,  QurJiofian  or  gurhoflte;  snow-wbite  and  subtranslucent^with  acon- 
cboidal  fracture,  sometimes  a  little  opal-like;  from  Gurbof,  in  lower  Austria. 

Aho  depending  on  Composition, 

2.  Normal  dolomite  ia  Csk  :  Mg  =  1:1;  most  common  especially  in  crystals.  Cf.  anals.  1- 
90,  5tb  Ed.,  p.  683,  also  Hausbofer,  Ber.  Ak.  MUncben,  220,  1881.  The  dolomite  from  the 
Gebroulaz  gtacîer  gave  A.  Sella  (1.  c):  CO,  47-67,  CaO  81-37,  MgO  21-28  =  100-27;  G.  =  2-83. 

The  ratio  may  also  be  8  :  2,  2  :  1  (incïudes  gurkoflan),  8  :  1,  etc.,  but  in  some  cases  the 
variation  is  due  to  mechanical  admixture^and  mucb  so-call^  dolomite  is  merely  a  magnesian  cal- 
cite; this  is  especially  true  of  the  massive  forma.     Cf.  5th  Ed.,  p.  688.    In  eonite  the  ratio  is  l  :  8. 

8.  Ferr^erous;  Érown  spa/r,  in  part.  Contains  ferrons  carbonate,  and  as  the  proportion 
increaaes  it  graduâtes  into  ankerite  (q.v.).  The  color  is  white  to  brown,  and  becomes  brownish 
on  ezposure  through  the  oxidation  of  the  iron.  A  columnar  kind,  from  Traversella,  containing 
10  p.  c.  of  FeCOs,  bas  been  called  Browite;  G.  =  2*915.  Tharandite,  from  Tharand,  near 
Dresden,  is  crystaîlized,  and  contains  4  p.  c.  of  FeCOa. 

4.  Mangamferouê.  Colorless  to  flesh-red.  A  variety  from  Freiberg,  with  5-2  p.  c.  MnCOa, 
had  rr'  =  78^  37',  G.  =  283  Ettling,  Lieb.  Ann.,  99,  204,  1856.  One  from  Kapnik  with  54 
pi  c.  MnCO,  had  rr'  =  78'  44',  G.  =  289  Oit,  Haid.  Ber.,  2.  403.  1847. 

6.  CobaU^erouê.  Colored  reddish.  A  kind  from  Pfibram  gave  74  p.  c.  CoCO.,  G.  =  2  921 
Gibba.  Pogar.,  71.  564, 1847. 

6.  Zini^erouê.  Altenberg,  with  1-4  ZnCOi,  Monheim.  Also  Bleiberg,  with  2  4  ZnCOi, 
G.  =  2-87,  rr'  =  73°  82'.  GinU.  Zeph.,  Lotos,  1877. 

Pyr.,  etc.— B.B.  acts  like  calcite,  but  does  not  give  a  clear  mass  when  fused  with  soda  on 
platinum  foil.  Fragments  thrown  into  cold  acid,  unlike  calcite,  are  only  very  slowly  acted  upou, 
if  at  ail,  while  in  powder  in  warm  acid  the  minerai  ia  readily  dissolved  with  effervescence.  The 
ferriferous  dolomites  become  brown  on  exposure. 

Obs. — Massive  dolomite  constitutes  extensive  strata,  called  limestone  strata,  in  varions 
régions,  as  in  the  dolomite  région  of  the  southern  Tyrol.  Crystalline  and  compact  v&rieties  are 
ofteu  associated  with  serpentine  and  other  magnesian  rocks,  and  with  ordinarv  limestones. 
Some  of  the  prominent  localities  are:  Leogang  in  Salzburg;  Schemnitz  and  Kapnik  in 
Hungar3r;  Freiberg  in  Saxony.  In  Switzerlaud,  at  Bex,  in  crvstals;  also  in  the  Binnenthal  mas- 
sive and  in  colorless  cnrstals;  Traversella  in  Piedmout  ;  Campolougo  :  Gebroulaz  glacier  in  Savoy 
with  sellaite  (see  p.  164);  the  lead  mines  at  Alston  in  Cumberland,  etc.     Gtianajuato,  Mexico. 

In  the  U.  States,  in  Vermont,  at  Roxbury,  large,  yellow,  transparent  crystals  of  the  rhomb- 
spar  variety,  in  talc.  In  Bhode  laland,  at  Smithûeld,  a  coarse  cleavable  variety,  occasionally 
presenting  perfect  crystals.  with  white  talc  in  calcite.  In  N.  Jersey,  at  Hobokeo,  white  hexagonal 
crystals,  and  in  rhombohedrons.  In  N.  York,  at  Lockport,  Niagara  Falls,  and  Rochester,  with 
calcite.  celestite,  and  gypsum;  also  at  Glenn's  Falls;  in  Richmond  Co.,  at  the  qiiarantine,  crys- 
taîlized dolomite,  in  rhombohedrons,  and  at  the  Parish  ore  bed,  St.  Lawrence  Oo.;  on  Hustis'a 
farm  in  Phillipstown,  a  variety  resembling  gurhoflte,  with  a  semi-opnline  appearance  and  a  frac- 
ture uearl^  like  porcelain;  at  the  Tilly  Fosler  iron  mine,  Brewster,  Putnam  Co.,  with  magnetite, 
chondrodite.  In  saddle-shaped  crystals  with  the  sphalerite  of  Joplin,  Missouri.  In  N.  Car.,  at 
Stony  Point,  Alexander  Co. ,  in  fine  rhombohedral  crystals  (r  with  e)  having  nearly  plane  faces. 

Named  after  Dolomieu  (1750-1801),  who  announced  some  of  tbe  marked  characteristics  of 
the  rock  in  1791 — ils  not  effervescine  with  acids,  while  burning  like  limestone,  and  solubility 
after  heating  in  acids.  He  observes  in  bis  paper  that,  aa  early  as  1786,  he  had  found  the  white 
marble  of  many  of  the  ancient  statues  and  monuments  of  Italy  to  consist  of  this  peculiar  rock; 
and  eighteeu  months  before  the  date  of  bis  paper  he  discovered  '  '  immense  quantities  of  similar 
limestones"  in  the  Tyrol. 

Alt.—Dolomite  occurs  altered  to  siderite,  calamine,  steatite,  limonite,  hématite,  gGthite. 
pyrolusite,  and  quartz. 

Re£.— I  Woîlaston,  Mohs,  Fizeau,  Biot,  Dx.;  this  angle  is  somewhat  variable.  The  tetarto- 
hedral  character  was  first  establisbed  by  Tschermak,  Mm.  Mitth.,  4,  102,  1881.  '  Mlr..  Min.,. 
581.  1852.  Cf.  also  Dx.,  Min.,  2.  127,  1874;  Kk.,  Min.  Russl.,  7.  5,  1875;  Gdt..  Index.  1,  513, 
1886;  Becke.  who  identifies  the  ±  r.  ±  1  forms,  Min.  Mitth..  10,  142,  1888.  11.  224,  1890. 
The  lîst  hère  given  is  essentially  that  of  Becke  (1890);  he  discusses  several  other  doubtful  forme 
(Dx..  etc.),  but pverlopks  A.  Se]la.  Kk.  calculâtes  angles  for  several  forms  but  not  as  observed 
planes,  viz.:  5051.  6061,  and  7071.  etc.,  breunnerite,  ib.,  p.  181:  thèse  are  included  by  Gdt. 

'  J.  D.  D.,  Hoboken,  Min.,  441,  1854.  *  Q.  Sella,  Traversella,  Min.  Sarda,  13  et  seq.,  1856. 
»  Hbg.,  Binnenthal,  Min.  Not.,  3,  13,  1860;  also  ib  ,  7,  41,  where  jf  (=  |.  cf.  Hintze")  is  mis- 

Êrinted  ^.  and  thence  taken  by  Ek.  *  Rath,  Binnenthal.  Pogg.,  122,  399.  1864.  ^  Eenng.. 
innenthal.  Min.  Schweîz,  301,  1866.  «  Dx.,  1.  c.  •  Grolb,  MÎfn.-Samml.  Slrassb..  127,1878. 
'•  Tsch.,  1.  c.  "  Hintze,  Binnenthal,  Zs.  Kr.,  7,  438,  1883.  "  A.  Sella.  Gebroulaz,  Mem.  Ace. 
Linc.  4.  Nov.  13.  1887.  '«  Becke,  1.  c.  '*  Cf.  Tsch.,  Becke,  1.  c.  Experiments  on  Elasticity. 
Voigt.  Wied..  Ann.,  40,  642,  1890. 
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271  A.  Ankerite.  Dolomite  pt.  Brown  Spar  and  Pearl  Bpar  pt.  Paratomes  Kalk-Haloid 
Mohs,  Grundr.,  1,  586,  1822,  2,  116,  1824.  Hohwaod.  Wandstein,  Siyrian  Miners,  Ankerit 
Haid,,  Min.  Mohs,  1, 100,  1825.  Tautoklln  Breilh.,  Char.,  70, 1882.  Uib.,  20, 1830.  Parankerit 
Baricky,  Min.  Mitth.,  47,  1876. 

Rhombohedral;  rr'  =  73°  48'  Styria,  Mohs.  In  rhombohedral  crystals;  also 
crystalline  massive^  coarse  or  âne  grauular,  and  compact. 

Cleavage:  r  perfect.  H.  =  3*5-4.  G.  =  2'95-3'l.  Luster  vitreous  to  pearly. 
vJolor  wliite,  gray,  reddish.     Translucent  to  subtransluceut. 

Comp. — A  âub-species  iuterniediate  between  calcite,  magnesite^  andsiderite; 
that  is^  contai ning  the  carbonates  of  calcium,  maguesium,  iron,  end  in  small 
quantities  manganèse.     Formula  (JaC03.(Mg,Fe,Mn)C0,. 

Normal  ankerite  is  2CaCO3.MgCOs.FeCO)  =  Calcium  carbonate  50*0,  magnésium  carbon- 
ate 21  0.  iron  carbonate  29  0  =  lOU. 

Boricky  writes  the  formula  CaFeCaOe  +  T^CuMgCaOe)  with  n  varyiog  from  i  to  10;  those 
varieties  wiih  n  =  2  or  more,  he  calls  paranheriie.  Normal  ankerite  would  then  be  CaFeC>Of  + 
CaMgCOe,  and  normal  parankerite  CaFeCaO,  -4-  2CaMgC906  (or  8CaCO,.2MgCO,.FeCO,). 

For  analyses  see  5lh  Ed  ,  p.  685,  also  Rg.,  Alin.  Ch.,  229,  1875.     Boricky.  1.  c. 

The  ankerite  from  Anlwerp,  Jeflerson  Co.,  N.  Y.,  gave  D.  N.  Harper,  priv.  contr.: 

CaCO,  55-98       MgCO,  2857        FeCO,  1466       MnCO,  166  =  10087 

Othersfrom  Nova  Scotia  gave  Louis,  Proc.  N.  S.  Inst.,  6,  47,  1878-79: 

G.  =  2-998        CaCO,  5875    MgCO,  2275    FeCO,  22  70    MnCO,  080  =  100 

71  28  9-34  16-41  265  insol.  0-53  =  10016 

Tautoclin  Breith.  is  a  erayish  white  variety,  containing  about  15  p.  c.  FeCO,,  and  baving 
rr'  =  78'  44';  also  G.  =  2  961,  Ettling;  from  BeschertglQck,  near  Freiberg  in  Saxony. 

Pyr.,  etc. — B.B.  like  dolomite,  but  darkens  in  color,  and  on  cbarcoaT  becomes  black  and 
magnetic;  with  the  âuxes  reacts  for  iron  and  manganèse.  Soluble  with  effervescence  in  t?ie 
acids. 

Obs. — Occurs  with  siderite  at  the  Styrian  mines;  alsoat  Lobenstein,  Freiberg,  Schneeberg, 
Biegen,  etc.  With  the  hématite  of  northern  New  York  (sometimes  called  sidente).  In  Nova 
8cotia  near  Londonderry,  Colchester  Co. 

Named  after  Prof.  Anker  of  Styria. 

272.  MAQNESrrB.  Kohlensaurer  Talkerde  MUcheU  à  Lampadivs  (first  anal  ),  Samml. 
T)r  Ch  Abh  3  241.  Reine  Talkerde,  Talcum  carbonatum,  Wern.,  Ludwig,  2,  154,  1808. 
Maenesite  vi-' Brongn. ,  Min.,  1,  489,  1807.  Magnesit  Karst,  Tabell.,  48,  92.  1808.  Carbonate 
of  Majrnesia  Magnésie  carbonatée  F^.  Kohlénsaure  Talkerde. Talkspath,  Germ.  Baudissente 
Délameth  Min  ,  2, 1812.  Gîobertite  Btfwrf.,Tr.,  410. 1824.  Breunnerite  Haid,,  Min.  Mohs,  1, 411, 
1825     Breunerite.    Walmstedtite  Leonh.,  Handb.,  297.  1826.    Brown  Spar  pt. 

Rhombohedral;  tetartohedralH?).  Axis:  t  =  0-81123;  0001  A  lOÎl  =  43° 
7j',  rr'  =  *72"  36^'  Koksharov*. 

Forma»  :  c  (0001.  0),  m  (lOÎO.  7),  a  (1120,  t.2).  r  (lOÎl,  R\  f  (0221,  -  2)»,  v  (2l8l.  1»)»; 
also  an  undetermined  négative  scalenohedron*. 

Crystals  rare,  usually  rhombohedral,  also  prismatic.  Commonly  massive; 
granular  cleavable  to  very  compact;  earthy.  o  ^  .  ^ 

Cleavage:  r  perfect.  Fracture  flat  conchoidal.  Brittle.  H.  =  3 -5-4 -5. 
G  =  3-0-3-12,  cryst.;  3-083,  Scaleglia,  Becke;  3-3*2,  ferriferous.  Luster  vitreous; 
fibrous  varieties  sometimes  silky.  Color  white,  yellowish,  or  grayish  white,  brown. 
Transparent  to  opaque.     Optically -.     Double  refraction  strong. 

Comp.— Magnésium  carbonate,  MgCO,  =  Carbon  dioxide  52-4,  magnesia4r6 
=  100.     Iron  carbonate  is  often  présent. 

Var.— 1  Ordinary.  (a)  Orystallteed,  rare,  (b)  Lamellar,  cleavable.  (c)  Compact,  fine  gran- 
«lar  id)  Compact,  and  like  unglazed  porcelain  in  fracture,  (é)  Eœriky;  being  mixed  wUh 
^vdrated  silicate  of  magnesia  or  sepiolite  (meerschaum);  including  the  Baudmertte,  from  Bau- 
dîssero  near  Turin,  which  has  sorae  resemblance  to  chalk,  and  adhères  to  the  tongue.  Even  the 
T>urer  varieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicate.     ^ 

Pinolite  Rumpf  (Min.  Mitih.,  265,  1873)  is  a  rock  consisting  largely  of  milk-white  magnesite 
crystals  with  clay  slate  filling  the  spaces  between  them,  from  Wald  in  Styria,  from  the  Sem- 

""^^  2  ^FwiféîTotw,  BreunnenU;  containing  several  p.  c.  of  FeO:  G.  =  8-8-2;  white.  vellow- 
ish,  brownish,  rarely  black  and  bltuminous;  often  becoming  brown  on  exposure,  and  henoe 
called  Brown  JSpar. 
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The  name  Breunnerite  was  originany  glveu  by  Haidiu^er  (after  M.  Breunner)  to  the  variety 
analyzed  by  Sti-omeyer  containing  5  to  10  p.  c.  irou  proloxide  (or  8  to  17  p.  c.  of  carbonate);  and 
WcUmsUdiU  to  an  included  kind  f rom  the  Hai*z,  diifering  ouly  iu  contaiuiug  a  little  more  manga- 
nèse protoxide  than  usual  (2  p.  c).  The  breunnerite  from  Hall,  Tyroi,  gave  Foullon:  MgCOi 
7913;  FeCO,  1914,  MnCO,  204  =  lOOSl.  Jb.  G.  lieichs..  38.  2,  1888. 

For  analyses  see  5th  Ed.,  pp.  686,  687. 

Pyr^  etc.— B.B.  resembles  calciie  and  dolomite,  and  like  the  latter  is  but  slightly  acted 
upon  by  cold  acids;  in  powder  is  readily  dissolved  with  effervescence  in  warm  hydrochloric  ncid. 

Ol».— Found  in  talcose  schist.  serpentine  and  other  raagnesian  rocks,  also  gypsum:  as  velus 
in  serpentine,  or  mixed  with  itsoas  to  form  a  variety  of  verd-antiuue  marble  {magnesiiic  aphiolite 
of  Hunt);  also,  in  Canada,  as  a  rock,  more  or  less  pure,  associatea  with  steatlte,  serpentine,  and 
dolomite.    Tfae  breunnerite  variety  has  been  found  in  a  météorite  from  Orçueil,  Dx. 

Occurs  at  Hrubschûtz  in  Moravia,  where  it  was  first  discoveréd  by  Mitchell;  at  Eraubat 
and  TragOssthal.  Styria;  Maria-Zell  iu  Styrla;  Flachau  in  Salzburg;  Greiuer  in  the  Zlllerthal, 
Tvrol;  Gross-Reifling  in  the  £nnsthal  m  prismatic  crystals  in  gypsum;  at  Frankeustein  in 
Sflesia;  Snanim,  Norway;  Baudissero  and  Oastellamonte  in  Piedmont;  at  other  localities  men- 
tioned  above. 

In  America,  at  Bolton,  Mass.,  in  indfstinctly  fibrous  masses,  traversing  white  limestone;  at 
Lynndeld,  Cavendish.  and  Roxbury,  Mass ,  mixed  with  or  veiniug  serpentine;  at  Barehills, 
near  Baltimore,  Md.;  in  Penn.,  in  crystals  at  West  Goshen,  Chestcr  Co.  ;  near  Texas,  Lancaster 
Co.;  in  Tulare,  Alameda,Mariposa,  and Tuolumne  Cos.,California.  A  white saccharoidal magne- 
site  resembling  statuary  marble  has  been  found  as  loose  blocks  on  au  island  in  the  St.  Lawrence- 
River,  near  the  Thousand  Island  Park.  Also  occurs  with  serpentine,  dolomite,  steatite,  in  Brome 
Ck).,  Québec. 

In  Canton  Upata.  Venezuela,  near  Mission  Pastora,  looking  like  porcelain  in  the  fracture,  aa 
observed  by  N.  8.  Manross. 

Delamethérie,  in  his  Théorie  de  la  Terre,  2,  93,  1795,  uses  the  name  magnesite  for  the^ 
carbonate  of  m^nesia,  sulphate.  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the 
séries.  Brongniart,  in  his  Mineralogy,  3,  489,  1807,  applies  the  name  to  a  group,  includinç  (1> 
the  carbonate  called  MitcfielVs  magnesite,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4) 
other  siliceous  varieties.  As  both  Brongniart  and  Delamethérie  gave  the  first  place  to  the 
carbonate,  the  name  magnesite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group. 
Karsten,  in  his  Tabellen,  1808,  recognized  this  division  of  the  species,  and  formally  gave  to  the 
carbonate  tlie  name  magnesite.  The  German  mineralogists  hâve  followed  Earsten,  as  should 
bave  been  done  by  ail.  But  in  France,  Beudant,  in  18â,  gave  the  name  gioberiite  to  the  car- 
bonate, leaving  magnesite  for  the  silicate,  and  most  of  the  French  mineralogists  hâve  followed 
Beudant.  Giobert  analyzed  onlv  the  siliceous  variety  from  Baudissero,  the  true  composition  of 
the  minerai  havin^  been  ascertained  by  Lampadius.  somewhat  earlier,  from  spécimens  brought 
by  Mitchell  from  Moravia. 

The  name  Breunnerite  is  spelled  also  Breunerite.     Haidinger  gives  the  former. 

Rat— I  Tyrol,  G.  =  8-118,  Min.  Russl.,  7, 181,  1875.  This  angle  varies  for  différent  locali- 
ties, e.g.,  Ptitsch.  72°  87i'  Mitsch.;  Snarum  72"  82'  Breith.;  Greiner,  Tyrol.  72"  37i',  G.  =  3-17, 
Zeph.;  Maria-Zell,  72"  31'  Rumpf;  Gross-Reîfling,  Ennsthal,  72"  444'  Foullon.  Vh.  G.  Iteichs., 
834,  1884;  Scaleglia,  72"  336'  Becke,  Min.  Mitth.,  11,  250,  1890.  «^Rumpf,  Maria-Zell,  Min. 
Mitth..  263,  1873.  *  A.  Sella.  Gebroulaz,  the  crystals,  hexagonal  prisms  (a)  in  anhydrite,  were 
identified  as  magnesite  by  angles  (cr  =  43"  16'),  not  analyzed,  Mem.  Ace.  Lhic,  4,  Nov.  18, 
1887.    *  Becke,  Scaleglia,  1.  c. 


272A.  Meiitito.    Mesitinspath  pt.  Breith.,  Pogg..  Il,  170,  1827.    Mesitin  Breith.,  Pogg., 

PiBTOMESiTE.    Mcsltln  pt.  BrcUh.,  Pogg.,  Il,  170, 1827.    Pistomesit  BreOh.,  Pogg.,  70,  146, 
1847. 

Rhombohedral ;  rr'  =  72°  42'  to  72°  46' Breith.  In  rhombohedral  crystals; 
also  coarse  granular. 

Cleavage:  r  perfect.  H.  =  3-5-4.  G.  =  3-33-3-42.  Luster  vitreous,  inclin- 
ing  to  pearly.  Color  yellowish  white,  yellowish  gray,  yellowish  brown.  Streak 
nearly  white  or  coloriées.     Transparent  to  subtranslucent. 

Comp.,  Yar. — A  sub-species  intermediate  between  the  ferruginous  variety 
of  magnesite,  breunnerite,  and  siderite. 


1.  MBfiTTiTS  2MgC0,.FeC0,  =  Magnésium  carbonate  59'2,   iron  carbonate  40-8  =  100. 
'  =  72"  46'.    G.  =  3-86-3-36  Br.     Usually  m  liât  rhombohedrons  («,01Î2)  with  rounded  faces, 

2.  PiSTOMESiTE  MgCOs.FeCOa  =  Magnésium  carbonate  42  0,  iron  carbonate  580  =  100. 
=  72"  42'.     G.  =  8-42  Br. 

AnaL—l,  W.  Gibbs.  Pogg.,  71.  566.  1847.    2.  Fritsche,  ib..  70.  147. 1847.    3,  Patera,  Haid.. 
Ber..  2,  296,  1847.    4,  Fritsche,  1.  c.    5,  Ettling.  Lieb.  Ann.,  99,  203, 1858. 
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4e-GS 
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2661 
S4  18 
37-87 

27-13 
2813 
26  76 

0-23  =  100 
1-80  =    99-88 
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4.  Thutnberg 
6. 

8-43                48-68 
8-487            1  44-57 

88-92 
38-15 

31-78 
33-39 

-  =    9036 

-  =  100-01 

Pyr^  etc.— B.B.  blackens  Bod  becomes  maguetic.  But  BlîgbtljacledupoDlnauusbïacids.- 
TeuiîIy  dissoWed  with  effervescence  when  in  powder  by  bol  hydrocbloric  acid. 

ObB.— JfaiAite  U  trom  Travereella,  Pledniont;  Werfea,  wltb  lazuliie. 

PittomtnU  is  from  Tliuroberg,  near  IHacbau,  in  Salzburg;  also  tx  Travereella  in  PicdmoDt. 

Hesitite  iauamed  from  iiftrinji,  a  go-belieeen.  Il  belng  lutermediate  bctween  magnesiie  and 
Blderite;  piatomesile  ia  from  niaïui  anù  fifOiTt/i,  named  by  Breilbaupt  after  he  had  airead; 
UHed  mesitiae,  and  because  pUioiiiesite  is  nesrer  the  middie  between  alderite  and  magneaite. 

273.  BIDERITEI.  7Veua  ferri  Jecoris  colore  opiima,  Germ.  BUbeIreicb  Eisen,  Oe»ner, 
Fusa.,  90.  1565.  Spaifonnig  Jerniiialm.  Miuera  ferri  alba  epatbiformis,  WaU..  256,  1747.  JUrn 
med  Ealkjord  fOrtnadt,  Qerm.  Slalilstein,  Gronat.,  29,  1T58  Ferrum  cum  maguesio  et  lerra 
calcarca  acido  aereo  miaeralisatuni  Bergm.,  Opiisc,  2,  184,  1780.  Spnthigcr  Eiseu,  SpatlidseD- 
Btein.  Qerm.  Fer  spatiiiue  de  LiiU,  3,  281.  1783.  Calcureoua  or  Sparrv  Irou  Ore  Kincan. 
Bpatbic  Irou.  Spatbose  Iron.  Brown  Spar  pt.  Bieel  Ore.  Carbonaie  of  Iroa.  Fer  carbouaté. 
Hioe  d'acier,  Fr.  Eoblensaures  Elaen,  EiscDkalk,  Gtrm.  Eisenspalb  Uauim.,  Haadb.,  951, 
953.  1813.  SpherosJderit  Haium.,  ib..  1070,  1813.  1847,  1358.  Sidérose  Bmd.,  3,  346,  1833. 
JuDckéritc  Di^rr.,  Aud.  Cb.  Pliya..  56.  198.  1884;  Breitb.,  Pogg.,  E8,  378,  1843.  Siderit  Said., 
Haudb..  499.  1845.    Chalybit  tftoe*..  Syn..  341,  1847. 

OliroDapatb  Br«ilh..  Handb.,  2, 285. 1841  =  Oligouit  Hauam.,  Haudb..  1362,  1847.  TbomSit 
jr«y«r.  .Ib  Mid  .  300,  181î.  Siderodot  Breith.,  Haid.  Bar..  1.  6.  1847.  Sideroplesit  BreiA., 
B.  H.  Zt^..  17.  54,  1858.  Pelosiderit  N..Z.,  UId..  457,  1885.  TboDeiaensleio  =  Clay  ln>D 
Ore  pi. 

Bhombohednil.     Axis  t  =  0-81841;  0001  A  lOÏl  =  43°  23'  51"  Wollaston". 


Forma- 1 

a  (1130,  t-3)             «  (0112. 

-  *)               *  (0551. 

-5)            a  (4483.  t-2)! 

c    (0001.  0) 

r  (lOil,  Jl)              /  («331. 

-2)               d  <08él. 

-sy       0  (3i3i,  l»> 

m  (lOiO.  /) 

Jf  (40Î1,  4)                «  (0778, 

-i^            ©  (44§6.  1-2)            ff  {34«1,  -  rf 

cM  =  75° 

ir 

cB      =    47°  80' 

mai'   =  104°     8' 

M>'    =  74*  52' 

60-25° 

17* 

ea       =     65°  38' 

(fcr     =118°  18t' 

BT-    =  35°  33' 

tf    =  63' 

T 

TT'       =  'IS'    c 

w      =  115'  60' 

w'  =  48'  80' 

c^   =  65° 

36' 

JfJf  =  118°  42' 

m-    =    48°  16 

0ff   =  87'  261- 

«i    ==  82= 

38' 

«'       =     48°  36' 

aa-    =     54°    4' 

/3/^  =  78-  m 

M     =  78° 

8' 

JT       -    99°  54' 

FIg.  I,  Curred  form,  Haid.    3,  8,  Comwall. 

Twins:  tw.  pi.  e;  often  with  indosed  twinning  lamellœ.  CrjBtals  commonly 
rhombohedral  r  or  e,  the  facttaoftuDciirved  and  built  up  of  sub-individiials.  Often 
cleavable  masBiTe  ta  coarae  or  fine  grannlar.  Also  in  botryoîdal  and  glohular  forma, 
Biibfibrous  within,  occaBionally  silky  fibrous;  comijact  aud  Ciirthy. 


CALCITE  QROUB-SIDERITE.  277 

Geavage:  r  perf ect.  Fi-actare  uneven  or  snbconchoidal.  Brittle.  H.  =  3*5 
-4,  G.  =  3'83-3'88  Dmr.  Luster  vitreous,  inclining  to  pearly.  Color  ash-gray, 
yellowish  gray,  greenish  gray,  also  brown  and  browuish  red,  rarely  green;  and 
sometimes  white.  Stri^ak  wliite.  Translucent  to  subtranslucent.  Optically  — . 
Double  refraction  stroug.  Etching-figares  in  part  symmetric,  in  part  asymmetric^ 
Tschermak. 

Comp* — Iron  protocarbonate^  FeCO,  =  Carbon  dioxide  379,  iron  protoxide 
62'  1  =  100  (Fe  =  48*2  p.  c).    Manganèse  may  be  présent,  also  magnésium  and  calcin m. 

Var.— 1.  OrcUnary,  (a)  OryêtoUieed.  {b)  Concreiionary  =  Sphêrosiderite;  in  glubular  cou- 
cretious.  either  solid  or  concentric  scaly,  with  usually  a  tibroiis  structure,  (c)  Grannlar  to  com- 
pact massive,  (d)  Oolitie,  like  oolitic  limestODe  in  structure.  («)  Earthy,  or  stony,  impure  from 
mixture  with  clay  or  sand,  constituting  a  large  part  of  tbe  clay  iron-stoue  of  tbe  Coal  formation 
and  other  stratiâed  deposits;  H.  =  8-7,  the  last  from  tbe  silica  présent;  G.  =  3'0-3'8,  or  mostly 
815-3  65. 

Tbe  varieties  based  on  composition  include,  besides  tbe  nearly  pure  iron  carbonate,  also 

3.  Manganifenms,  Containmg  several  per  cent  of  manganèse  carbonate.  Tbe  oUgonspar 
of  Breitbaupt,  or  oligoniU,  has  25  p.  c.  MnO,  rr'  =  72^  56';  G.  =  8-714-8-745;  color  yellowish 
to  between  flesh-  and  iron-red;  streak  yellowish  white;  remarkably  phosphorescent  when 
heated. 

8.  Magnesian.  Containing  magnésium  carbonate,  and  but  little  manganèse.  The 
md&roplentâ.  Breilb.,  from  Pôhl.  bas  12  p.  c.  MçCO..  with  rr'  =  72'  54'  Breith.;  G.  =  3-616- 
8*660.  Hère  belong  some  varieties  from  Londonaerry,  Nova  8cotia,  analyzed  hv  Louis,  Trans. 
N.  S.  Inst..  6.  50,  1878-79.  Zepbarovich  obtained  from  a  cleavage  rhombohedron  from  Salz- 
burg  10-5  p.  c.  MgO,  rr  =  72'  54}',  and  G.  =  8-699. 

4.  CctUiferous,  Containing  20  p.  u  of  calcium  carbonate  and  lookin^  like  some  calamine, 
the  color  çrecn  :  from  Altenberg.  The  siderodot  of  Breithaupt  is  a  calciferous  aiderite  from 
Badstadt  m  Salzburg,  baving  G.  =  8-41 . 

For  analyses,  see  5tb  Ed.,  p.  690. 

Pyr^  etc. — In  the  closed  tube  decrepitates.  gives  off  CO9,  blackens  and  becomes  magnetic- 
B.B.  blackens  and  fuses  at  4*5.  With  the  fluxes  reacts  for  iron,  and  with  soda  and  niter  on 
platinum  foil  gênerai ly  gives  a  manganèse  reaction.  Only  slowly  acted  upon  by  cold  acid,  but 
dissolves  with  brisk  enervescence  in  bot  h^drochloric  acid.  £xpo3ur6  to  the  atmosphère  dark- 
eoB  its  color.  rendering  it  often  of  a  blackish  brown  or  brown isb  red  color. 

Oba. — Occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  clay  slate,  and  as  clay  iron- 
atone  in  connection  with  the  Coal  formation  and  man^  other  stratitied  deposits.  It  is  often 
associât ed  with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Comwall  it  accompanies 
tin.  It  is  also  found  accompanying  copper  and  iron  pyrites,  galena,  chalcocite,  tetrahedrite. 
Occasionally  it  is  to  be  met  with  in  trap  rocks  as  spherosiderite. 

In  the  région  in  and  about  Stvria  and  Carintbia  thls  ore  forms  extensive  tracts  in  gneiss, 
which  extend  along  the  cbain  of  tue  Alps,  on  one  side  into  Austria.  and  on  tbe  other  into  Salz* 
burg.  At  Harzgerode  in  the  Harz,  It  occurs  in  fine  crystals  in  gray-wacke;  also  in  Cornwall  of 
varied  habit  at  many  localities;  at  Alston-Moor,  and  Tavistock,  Devonshire.  Fine  cleavage  masses 
occur  with  cryolite  in  Greenland. 

The  SpheronderiU  occurs  in  dolerite  at  Steinheim  near  Hanau  and  Dransfeld  near  Gôttingen 
and  Dransberç,  and  many  other  places.  Clay  iron-stone,  which  is  a  siliceous  or  argillaceous 
carbonate  of  iron,  occurs  in  coal  beds  near  Glasgow;  also  at  Mouilla?,  Magescote,  etc.,  in 
France,  etc. 

In  the  United  States,  in  V&rmontf  at  Plymouth.  In  Màês,,  at  Sterling.  In  Conn.,  at  Rox- 
bury,  an  extensive  vein  in  quartz,  traversing  gneiss;  at  Monroe,  Lane's  mine,  in  small  quantitiis. 
In  Jv.  York,  a  séries  of  important  basins  occur  in  Columbia  Co.,  near  Burden,  they  belong  to  tbe 
Hudson  Hiver  Epoch  of  the  Lower  Silurian;  at  the  Rossie  iron  mines,  St.  Lawrence  Co.  In 
N.  CaroUna,  at  Fentress  and  Harlem  mines.  The  argillaceous  carbonate,  in  nodules  and  beds 
(clay  iron-stone),  is  abundant  in  the  coal  régions  of  Penn.,  Obio,  and  many  parts  of  the  country. 
In  a  clay-bed  under  the  Tertiary  along  the  west  side  of  Chesapeake  Bay  for  50  m.  A  magnesian 
varietv  (like  sideroplesite)  occurs  at  Londonderry,  Colchester  Co.,  Nova  Scotia. 

ifamed  SpherciiderUe  bv  Hausmann  in  1818,  from  tbe  concretionary  variety,  and  retained 
by  him  for  the  whole.  Haidinger  reduced  the  name  to  diderite,  the  preflx  sphero  being  appli- 
cable only  to  an  unimportant  variety.  Beudant's  name  Sidérose  has  an  unallowable  termination. 
ChalybiU,  Glocker.  should  yield  to  Haidinger's  earlier  name  siderite,  as  recognized  by  v.  Kobell 
aud  Kenngott. 

Alt. — Siderite  becomes  brown  or  brownish  black  on  exposure,  owing  to  the  oxidation  of  the 
iron  and  its  passing  to  Hmaniie;  and  by  a  subséquent  loss  of  water,  it  may  pass  to  lœmatite  or  to 
"nMgnetiiSy  the  last  at  times  a  resuit  of  deoxidation  of  the  FctOt  by  organic  substances.  It  also 
<;banges  by  substitution,  or  tbrougb  the  action  of  alkaliue  silicates,  to  quartz. 

Re£— 1  Phil.  Trans ,  159,  1812.  *  See  Lévv.  Heuland,  3,  162,  1887:  Breith..  Lobenstein. 
Pogg  ,  68,  279,  1843;  Mlr.,  Min..  586,  18")2.  Keung.  describes  crystals  from  Tavistock  with  a 
négative  scalenohedron  (—  4^)  but  gives  no  mcasurements,  Pogg.,  97.  99,  1856.  Gdt..  Index, 
1.  589.  1886.    ^  Dx..  Min.,  2.  142,  1^72.    *  Klein,  Jb.  Min.,  1,  2§S,  1884. 
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ThomIite  Mayer,  Jb.  Min.,  200,  1845.  An  iron  carbonate,  occurrinf  in  pyramidal  cry» 
tallizations  which  are  said  to  be  orthorhombic  ;  also  massive.  G.  =  81 0.  Custer  pearly.  From 
tbe  Bleis-Bacb,  in  the  Siebengebirge.    Named  after  Prof.  Thomft  of  Wiesbaden. 

Junckeriie  of  Dufrénoy  (L  c.)  was  described  as  having  the  same  cbaracters,  but  proved.to  be 
only  common  siderite;  aud  the  same  fate  may  befall  thomftite.  Named  after  M.  Juncker, 
director  of  mines  at  Poullaouen. 

274.  RHODOOHROSmi.  Magnésium  acido  aereo  mineralisatum  Bergm,,  Sciagr.,  1782 
(without  descr.  or  loc).  Rother  Braunsteinerz  [=  Ued  Manganèse  Ore],  Rothspath,  Magnésium 
ochraceum  rubrum,  Oxide  de  manganèse  couleur  de  rose,  pt.,  oflaier  part  of  lÔtA  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Ruprecht  in  1782,  and  Bergman n 's  announcement 
being  doubted).  Luftsaures  Braunsteinerz  (or  Carbonate,  after  Bergm.)  pt.  Leiiz,  Min.,  2.  1794 
(with  mention  of  druses  of  small  crystals  in  ''Rhomben,"  others  in  **  Pyramiden,"  but  with  cit. 
of  Ruprecht's  anal.).  Manganèse  ozvdé  carbonate  (after  Bergm.)  H.,  Tabl.  comp.,  111,  1800. 
Dichter  Rothstein  pt.  Hausm.,  Handb.,  802,  1818.  Rhodochrosit,  ?Eohlen8aure8  Magnésium 
ozydul  (fr.  Lampadius's  anal,  of  a  Eapnik  sp'n.  in  his  Pr.  Ch.  Abh.,  3,  289.  1800).  HàtOm.,  ib.^ 
1081,  1813.  Carbonate  of  Manganèse.  Maneanspath  Wem.  Dialogite  Jcuche,  Germar,  Schw. 
J.,  26,  119  =  Blftttrige  Rothmanganerz  Joèche,  El.  Min.  Scbrift.,  4,  1817.  Diallogite  (wrong 
orthogr.).  Rosenspath,  Himbeerspath,  Breilh.,  Handb.,  228,  229,  1841  (Char.,  67,  68,  1882). 
Manganosiderit  Baver,  Vh.  Ver.  Brtlnh,  12,  May  10,  1878.  Majiganocalcit  Breith.,  Pogg., 
69.  Ê9,  1846.    Rodocrosite  Ital. 

Ehombohedral.    Axis  è  =  0-81840;  0001  A  lOÎl  =  43°  22'  50"  Sansoni*. 

FonuB*  I  a  (1 120,  i-2)  e  (01Î2.  -  i)  x  (0772,  -  D*?  v  (2l8l,  l»)* 

e  (0001,  0)  r  (lOil,  R)  /(0221,  -  2)»  t  (2134,  J»)»?  y  (8261,  1^ 

cr  =  48"  23'  rr'  =  73"*    0'  w'    =  ♦74°  52'  yy'    =  70°  474' 

ce  =  25°  17f  ee'  =  48°  26'  W    =    85°  28'  yy^    =  45°  26^ 

=  62°    r  ff'  =  99'  54'  W»  =    48°  80'  yy^  =  80°  15' 


Distinct  crystals  not  common;  usnally  the  rhombohedron  r  ;  also  e,  with  rounded 
sti'iated  faces.  Cleavable,  massive  to  grannlar  massive  and  compact.  Also 
globular  and  botryoidal,  with  columnar  structure,  sometimcs  indistinct  ;  incrusting. 

Cleavage:  r  perfect.  Fracture  uneven.  Brittle.  H.  =  3  •5-4-5.  G.  =  3*45- 
3*60  and  higher.  Luster  vitreous  inclining  to  pearly.  Color  shades  of  rose-red; 
yellowish  gray,  fawn-colored,  dark  red,  brown.  Streak  white.  Translucent  ta 
subtranslucent.     Optically  — .     Double  refraction  strong. 

Comp. — Manganèse  protocarbonate,  MnCO,  =  Carbon  dioxide  38*3,  manganèse 
protoxide  61*7  =  100.  Iron  carbonate  is  usually  présent,  and  sometimes  the  car- 
bonates of  calcium,  magnésium,  zinc  and  rarely  cobalt. 

Var. — 1.  Ordinary.  Pure  MnCOt  or  nearly  so,  in  crystals,  but  more  commonly  cleavable 
massive  to  indistinctly  crystalline.     Cf.  remarks  below.  Réf.  *. 

2.  Ferriferous.  Containing  several  per  cent  up  to  nearly  40  p.  c.  of  FeCOs.  A  cleavable 
variety  from  Brancbville,  Ct.,  gave  Penfield  168  p.  c.  FeCO,,  rr'  =  78"  11',  G.  =  8-76,  Am.  J. 
Se,  18,  50,  1879.  Mangano9%deTiie  is  a  Hungarian  variety,  resembling  spbœrosiderite,  with 
88-8  FeCO,. 

8  Calc^erous.  Manganocaleiie.  Contains  calcium  carbonate.  The  original  from  Schem- 
nitz  was  flesh-red  columnar.  G.  =  8*087  Br.;  an  early  analyais  gave:  MnCOs  67*48,  FeCO»  8*22, 
CaCO,  18*81,  MgCO,  9*97  =  99*48,  Rg.,  Pogg.,  68,  511,  1846;  a  later  examination,  bowever, 
showed  it  to  be  a  mixture  of  a  carbonate  andsilicate,  Rg.,  Min.  Ch.  Erg.,  157,  1886;  and  this  is 
confirmed  by  Dx.,  Bull.  Soc.  Min.,  7,  72.  1884.  It  was  supposed  to  be  isomorphous  with 
aragonite,  but  Krenner  proves  it  to  be  rhombohedral,  cf.  Nat.  Ber.  aus  Ungarn,  1,  201,  2,  855, 
1884,  and  Zs.  Kr.,  8,  242,  1883.  9,  288,  1884.  A  variety  from  Wester  Silfberg  belongs  hère. 
G.  =  809;  analysis:  CO,  40*59.  MnO  24*60,  FeO  6*95.  CaO  26*71.  insol.  115  =  100,  WeibuU, 
Min.  Mitth.,  7.  110,  1885.     See  also  p.  269. 

A  cleavable  kiud  from  Franklin  Furnace,  N.  J.,  gave  Roepper  MnCO,  48-54,  FeCO,  0'76, 
CaCOa  50*40,  MgCO,  5*69  =  100*89.  G.  =8052.  Am.  J.  Se,  60,  87,  1870;  it  was  called 
roepperite  by  Kenngott,  Jb.  Min.,  188,  1872. 

4.  Zinciferous.  Contains  zinc  carbonate.  A  spécimen  from  the  Trotter  mine.  Mine  Hill, 
Franklin  Furnace.  N.  J.,  gave  P.  E.  Browning  :  MnCO,  73*78,  ZnCO,  2*28,  CaCO,  20*87, 
MgCO,  8*74,  FeCO,  0*85.  Fe,0,  016  =  100*68.     G.  =  3*47,  Am.  J.  Se.  40.  875.  1890. 

Pyr.,  etc.— B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  but  is 
infusible.  With  sait  of  phosphorus  and  borax  in  O.F.  crives  an  amethystine-colored  bead.  in 
R.F.  becoraes  colorless.  With  soda  on  platinum  foil  a  bluish  green  manganate.  Dissolves  with 
effervescence  in  wnrm  hydrochloric  acid.  On  exposure  to  the  air  changes  to  brown.  and  some 
bright  rose-red  varietîes  become  paler. 
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Ob8. — Occurs  commonly  in  veins  aloDg  with  ores  of  silver,  lead,  and  oopper,  and  with 
other  ores  of  manganèse.  ^ 

Found  at  Bchemnitz  and  Eapnik  in  Hungary;  Nagy&ff  in  Transylvania;  near  Elbingerode 
in  the  Harz;  at  Freilîerç  in  Saxouy;  at  Diez  near  Oberueisen  in  Nassau;  at  Daaden.  Khein- 
provinz;  at  Moet-Foutame  in  the  Ardennes,  Belgium;  at  Qlendree  in  the  Couuty  of  Clare, 
Irelaud,  wliere  it  forms  a  layer  2  inches  tliici  below  a  bog,  and  lias  a  yellowish  gray  color; 
botryoidal  at  Hartshill  in  Warwickshire. 

It  lias  been  observed  in  a  pulvérulent  form,  coating  triplite,  at  Washington.  Conn.,  on 
the  land  of  Joël  Camp;  at  Braucbville  with  manganesian  phosphates  in  a  vein  of  albitic 
granité;  in  New  Jersey .  with  f ranklinite  at  Mine  Hill,  Franklin  Furnace.  lu  Colorado,  at 
the  John  Reed  mine,  Alicante,  Lake  Co.,  in  beautiful  clear  rhombohedrons  (r)  up  to  i  inch 
across;  also  at  the  Oulay  mine,  near  Lake  City,  in  ûat  rhombohedrons  {e).  In  Montana,  at 
Butte  City,  in  rhombohedrons.  Abundant  at  the  silver  mines  of  Austin,  Nevada.  At 
Placentia  Bay,  Newfoundland,  in  slates,  fawn-côlored  and  brown. 

Named  rhodoehrositâ  from  pôôov,  a  rase,  and  ^fpcjo'zS,  coUn';  and  dialoçUe,  from  Sia^oyij 
dtmbt.    The  latter  name  is  attributed  to  Jasche  by  Germar  (1.  c). 

Alt — Quartz  pseudomorphs  occur  near  Klein-Voifftsberg. 

Rel— '  Horhausen,  nearly  pure  MnCOa,  with  l'14  FeO;  anothervariety  gaveTS"*  44',  Zs.  Er., 
6, 250.1880.  The  Lake  Co.,  Colorado,  variety  in  transparent  rose-red  rhombohedrons  with  fault» 
less  surface  gave  rr'*=  73^  4'  80",  E.  S.  D.;  Mackintosh  found  in  it  862  p.  c.FeO,  G.  =  8*69. 
cf.  Kunz,  Am.  J.  Se.,  34,  477,  1887.  *  See  Mlr.,  Min.,  588,  1852.  *  Peters,  Eapnik.  Jb.  Min., 
408, 1861,  no  angles.  «  Sandb.,  Obemelsen,  Pogg.,  88,  491,  185&  *  Weiss,  Daaden,  Zs.  G. 
Ges.,  31,  801,  1879,  alao  Sansoni,  1.  c. 

275.  SmTHSONTTB.  Calamine  pt.  Galmei  pt.  Zincum  acido  aero  mineralisatum 
Bêrgm,,  Sciagr.,  144.  1782,  Opusc.»  2,  209,  1780  (from  his  own  anal.).  Zinkspath,  Eohlen- 
galmei,  Germ.  Carbonate  of  Zinc.  Bmithsonite  JSètMl. ,  Tr.,  2,  854,  1832.  Zinkspath,  Eapuit 
{m  Gapnit),  Breith.,  Handb.,  241,  286, 1841.     Dry-bone  Mitwr:    Smitsonite  lUU, 

RhombohedraL    Axis  è  =  0-80633;  0001  A  lOÏl  =  42°  57'  20"  WoUaston'. 

Forms*  :  a  (11§0,  1-2)  Jf  (4041,  4)  /(0221.  -  2)  s  (055l,  -  5> 

e  (0001,  O)  r  (lOil,  B)  e    (01Î2.  -  i)  x  (0772,  -  J)  o  (2181. 1») 

eM  ^  74°  68'  c»       =    77*  52i  ff'  =  99°  27'  m  =  68°  34' 

«    =  24°  68'  rr'     =  «72°  20*  xx'  =  lH'  46'  w'  =  74°  41' 

tf    =  61°  46'  MM'  =  118°  Blf  êê'  =  115°  421'  W  =  35°  19' 

ex   =  72°  56i'  es'      =    42^  58'  ar  -  68°  50^  w»»  =  49°    If 

Rarely  well  crystallized;  faces  r  generally  curved  aud  roiigh.  Also  reniform^ 
botryoidaly  or  stalactitic,  and  in  crystalline  iucrustations;  also  gntnnlar^  and  some- 
times  impalpable,  occasionally  earthy  and  friable. 

Cleavable:  r  perfect.  Fracture  uneven  to  imperfectly  conchoidal.  Brittle. 
H.  =  5.  G.  =  4-30-4 -45;  4*45  Lévy;  4-42  Haid.  Luster  vitreous,  inclining  to 
pearly.  Streak  white.  Color  white,  often  grayish,  greenish,  brownish  white, 
Bometimes  green,  blue  and  brown.     Subtransparent  to  translucent.     Optically  — . 

Comp. — Zinc  carbonate,  ZnCO,  =  Carbon  dioxide  35-2,  zinc  protoxide  64*8 
=  100.  Iron  and  manganèse  carbonates  are  often  présent,  also  calcium  and 
magnésium  carbonates  in  tmces;  rarely  cadmium. 

Indium  has  also  been  detected  (Tennessee),  by  Tanner,  Ch.  News.,  30, 141,  1874.  For 
analyses  see  5th  Ed.,  pp.  692,  698. 

A  bright  yellow  variety  from  Marion  Co.,  Arkansas,  gave  H.  N.  Stokes  (priv.  contr.): 

00,84-68    Zn0  6412    CdO  0*68    FeO  0  14    CaO  0-88    Cntr     Cd8  0-25    SiO,  006  =  100  26. 

Var. — 1.  Ordinary,  (a)  OryBtallized;  (ô)  botryoidal  and  êtalaetitie,  common,  closely  resem* 
bling  similar  forms  of  the  silicate,  calamine;  {e)  granular  to  compact  massive;  {d)  earthy,  impure, 
in  nodular  and  cavernous  masses,  varying  from  grayish  white  to  dark  gray.  brown,  brownish 
red,  brownish  black,  and  often  with  drusy  surfaces  in  the  cavities;  "dry-bone"  of  American 
minera,  which  also  includes  some  calamine. 

2.  Ferriferous.  Monheimite,  Zinkeisenspath,  Eisenzinkspath.  Oerm,  Contalns  over  20  p.  c. 
of  iron  carbonate;  Capnite  Breith.,  having  rr'  =  72*  58'.  G.  =  4*17  Breith. 

8.  Manganiferous.     Contalns  over  5  p.  c.  of  manganèse  carbonate;  G.  =  3*95-4'2. 

4  Cuprtferous,  Herrerite  of  Del  Rio.  Apple-green,  with  rhombohedral  cleavage;  it  waa 
shown  by  Genth  to  belong  hère,  Proc.  Ac.  Philad.,  7,  232. 

Pyr.,  etc. — In  the  closed  tube  loses  carbon  dioxide,  and.  if  pure,  is  yellow  while  hot  and 
white  on  c(x>ling.     B.B.  infusible,  moistened  wiih  cobalt  solution  and  heated  inO.F.  giveaa 
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^green  color  on  cooling.  Wtth  soda  on  charcoal  givea  zinc  vapors,  and  coats  the  coal  with  the 
oxide,  which  is  yellow  while  hot  and  white  on  cooling;  this  coating.  moistened  with  cobalt 
flolution,  giyes  a  green  color  after  heating  in  O.F.  Cadmiferous  varieties,  wben  treated  willi 
aoda,  give  at  first  a  deep  yellow  or  brown  coating  before  the  zinc  coating  appears.  With  the 
fluxes  some  varieties  react  for  iron,  copper,  and  manganèse.  Soluble  in  hydrochloric  acid  with 
effervescence. 

Obft. — Found  both  in  veins  and  beds,  especially  in  company  with  galena  and  sphalerite. 
«Iso  with  copper  and  iron  ores.  It  usually  occurs  m  calcareous  rocks,  and  is  generally  asao 
ciated  with  calamine,  and  sometimes  with  limonite.  It  is  often  produced  by  the  action  upon 
zinc  sulphide  of  carbonated  waters. 

Found  at  Nerchinsk  in  Siberia,  one  varlety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green;  at  Dognaczka  in  Hungary;  Bleiberg  and  Kaibel  in 
Carinthia;  Wiesloch  in  Baden,  in  Triassic  limestone;  Moresnet  in  Belgium;  Altenberg,  near 
Aix  la  Chapelle  (Aachen),  in  concentric  botryoidal  groupa.  In  the  province  of  Santander,  Spain, 
between  the  Bay  of  Biscay  and  the  continuation  of  the  Pyrénées  rançe,  at  Puente  Viesgo,  tha 
mountaius  being  ouly  four  leagues  from  the  coast;  the  smithsonite  nere  occurs  in  Mountain 
limestone;  in  other  places  it  is  found  in  dolomite,  probably  Muschelkalk;  it  is  in  vertical  Iodes, 
found  frequently  in  scalenohedrons  as  a  pseudomorph  af ter  calcite.  At  Ciguenza.  5  miles  £.  of 
Santander,  the  Iode  varies  in  width  from  1  to  2  meters  to  1  inch;  the  minerai  is  drusy,  caverfi- 
ous;  sphalerite  is  abundant,  and  changes  iuto  pure  white  smithsonite;  the  latter  also  occurs 
like  chalcedony,  in  reniform  and  botryoidal  masses;  it  sometimes  contains  galena  and  cerussite. 
In  Ëngland,  at  Roughten  Qill,  Alstoo  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elsewbere; 
in  Scotland,  at  Leadhills;  in  Ireland,  at  Donegal.    At  Laurion,  Greece,  in  great  variety. 

In  tiie  U.  States,  in  Conn.,  at  Brooktield  myeiy  small  quantities.  In  N.  Jersey,  at  Mine 
Hill,  near  the  Franklin  Fumace,  ouly  pulvérulent  from  décomposition  of  zinciie.  In  Penn.,  at 
Lancaster  abundant,  and  often  in  fine  aruses  of  crystals,  also  sometimes  pseudomorphous  after 
dolomite;  at  the  Perkiomen  lead  mine;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scaleno- 
hedrons,  also  an  earthy  variety  abundant  as  an  ore.  In  WUconsin,  at  Minerai  Point,  Shulla- 
burg,  etc.,  constituting  pseudomorphs  after  sphalerite  and  calcite.  In  Minneêoiat  at  Ëwing'i 
diggings,  N.W.  o*  Dubuque,  etc.  In  south-western  Missouri  associated  with  sphalerite  and 
calamine  in  St.  François,  Jefferson,  Newton,  Jasper  counties;  also  with  the  lead  ores  in  the 
central  part  of  the  state.  In  Arkansas,  at  Calamine,  Lawrence  Co.  ;  in  Manon  Co.,  sometimes 
colored  bright  orange-yellow  by  greenockite  (CdS)  and  then  locally  known  as  "  turkey-fat  ore." 

Kamed  after  James  Smithson  (1754-1829),  who  founded  the  Smithsonian  Institution  in 
Washington.    The  name  calamine  is  frequently  used  în  England,  cf.  calamine,  p.  549. 

Alt. — Smithsonite  changes  through  the  action  of  alkaline  silicates  to  the  silicate  calamine, 
or  becomes  incrusted  with  silica  and  forma  quartz  pseudomorphs.  It  is  also  sometimes  replaced 
by  limonite  or  gôthite.    The  concretionary  variety  from  Spain  bas  a  nucleus  of  calamine. 

Ref:— >  Cf.  Breith.,  72°  214',  Handb.,  1,  241,  1841;  Lévy  also  gives  72°  20',  Ann.  Mines,  4. 
507.  1848. .  «  See  Lévy  and  Breith.;  also  Dx.,  Min.,  2,  150,  1874. 

Orthorhohbic  ZifïC  Carbonat£(?)  Oriffiths  d  Dreyfus,  Ch.  News.  54.  67,  Aug.  6,  1886. 
From  southwestem  Siberia,  associated  with  galena  and  barite  in  limestone.  Described  as  oc- 
curring  in  right  rhombic  prisms,  often  showing  twinning.  H.  =  5-6.  G.  =  4*629.  Analysis 
of  crystals: 

CO,  86-21    ZnO  5006    FeO  277    CdO  092    MnO  012    SîO,  6-62    H.O  5-38  =  100 

It  is  called  by  the  author  isodimorphous  with  calcite  and  aragonite,  but  needs  confirmation. 
(Pseudomorphous  ?) 

276.  SPHJEROOOBALTITB.     Wmbach,  Jb.  Berg.-Htltt.,  1877.    Kobaltspath  Oerm. 

Rhombohedral.    In  small  spherical  masses,  with  crystalline  surface  and  con- 
centric and  radiated  structure. 

H.  =  4.     G.  =  4*02-4*13.     Luster  vitreous.     Color  rose-red,  altering  super- 
ficially  to  velvet-black.     Streak  peachblossom-red. 

Gomp. — Cobalt  protocarbonate,  CoCO,  =  Carbon  dioxide  37*1,  cobalt  protox- 
ide  62-9  =  100. 

Anal.— Winkler,  1.  c. 

CO,  84-65       CoO  58-86       CaO  180       FcaO,  8-41       H.O  122  =  99*94 

Vyr^  etc. — B.B.  in  closed  tube  becomes  black.  Attacked  slowly  by  coldacid;  rapidly  witb 
effervescence  when  warmed.     Heacts  for  cobalt  with  the  fluxes. 

Obs. — Occurs  sparingly  with  roselite  at  Schueeberg,  Saxony. 

Artif.— An  artiticial  rhombohedral  cobalt  carbonate  is  mentioned  by  Senarmont,  Ann.  Ch 
Phys..  30.  187,  1850. 
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2.  Aragonite  Group.     RCO,.     Orthorhombic. 

277.  ARAQONITS.  Spath  calcaire  crist.  en  prismes  hexagones  dont  les  deux  bouts  sont 
striés  da  centre  à  la  circonférence,  id.  dont  les  deux  bouts  sont  lisses  (fr.  Bpain),  Damla,  Cat. 
Cab..  2,  50,  62,  1767.  Arragonischer  Apalit  Wem.,  Bergm.  J.,  1,  95, 1788;  Kla^.,  ib.,  1.  299, 
Creirs  Ann.,  1,  387,  1788  (making  it  carbonate  of  lime).  Arragonischer  Ealkspath  Wem., 
Bergm.  J.,  2,  74, 1790  (after  Klapr.  anal.).  Arragon  Spar  (var.  of  Cale  Spar)  Kirwan,  Min.,  1, 
87.  1794.  Arragonit  Wem.,  Estner's  Min.,  2,  1039,  1796.  Excentrischer  Kalkstein  Karsten, 
Tabell.,  34,  74,  1800.  Arragonite  (first  made  distinct  from  Cale  Spar  througb  cryst.)  Haùy,  Tr., 
2,  1801,  and  Broch.  Min.,  1,  576,  1800.  Iglit  (fr.  Iglo,  Transylvania)  Egmark,  Bergm.  J.,  3,  99, 
1798;  Igloit.  N&de\siein  Lenê,  Erbsenstein  pt.,  Fàserkalk  pt.,  Schallenkalkpt.,  bprudelstein, 
Oerm,  Chimborazite  E,  D.  Clarke,  Ann.  Phil.,  2,  57,  147,  1821.  Tarnovizit  Breith.,  Handb., 
252, 1841;  Tamovicit  Haid.,  Handb..  1845.  Mossottite  Luca,  N.  Cimeuto,  7,  458,  1858.  Oserskit 
Breith,  B.  H.  Ztg.,  17,  54,  1858. 

Stalactites  Flos  Ferri.  Marmoreus  ramulosus,  Linn.,  Syst.,  188, 1768.  Stalagmites  coralloidea 
WaU„  2,  388.  1778.  Coralloidal  Aragonite.  Chaux  carbonate  coralloides  H.,  Tr.,  2.  1801. 
Eisenbldthe  pt.  Wem, 

Orthorhombic.     Axes  a  :  J  :  (5  =  0-622444  :  1 :  0*720560  Koksharov*. 

100  A  110  =  31°  54',  001  A  101  =  49°  10'  42",  001  A  011  =  35°  46'  30". 
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FIg  1,  Kamsdorf,  Schmidt-Schiauf.     2,  3.  HQttenberg,  Zeph.     4.  Mollna,  Schrauf.     6,  Her 

rengrund,  Id.    6,  Horschenz,  Id.    7.  Oberstein,  Lasp. 
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CARBONATES. 
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hk 
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71°  38' 
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yy  = 

fiu  = 
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*54'  18i' 
110'  29' 
130°  21' 
148°  58J' 


153° 
160° 
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170° 
172' 


57' 
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48' 

6' 
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eo  = 

ey  = 
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84°  17' 
58°  46' 


79° 

84° 
85° 
87° 
42° 
61° 


37' 
46' 
48' 
0' 
45' 
85' 


00'  = 

pp'  = 

nn  = 
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00'"  = 


rrr 


M        ^ 


67'    84' 
86°  24i' 
50°  19' 
66°  51' 

84°  88' 
50°  27' 
68°  54' 
86°  35' 


Twins*:  tw.  ph  w,  commonly  contact-twins,  also  penetratiou-twiiis,and  as  thin 

twinning  lamellse  producing  fine  striations;  twinnin^ 
commonly  repeatea,  thus  producing  pseudohexagonal 
forms,  often  of  complex  structure  as  revealed  by  etching 
or  optical  exami  nation  (cf.  f.  8-12);  a  six-fold  feather-like 
striation  on  c  (resembling  the  markings  on  f.  6,  p.  284) 
common  with  twins  from  Sicily.  Crystals  often  acicular, 
and  cbaracterized  by  the  présence  of  acute  dômes  or  pyra- 
mids.  Also  globular,  reniform,  and  coralloidal  shapes; 
sometimes  columnar,  composed  of  straight  or  divergent 
fibers;  also  stalactitic  ;  incrusting. 

Cleavage  :  b  distinct;  also  vi\  h  (011)  imperfect. 
Fracture  subconchoidal.  Brittle.  H.  =  3'5-4.  G.  = 
2-93-2-95;  2*99  tarnowitzite.  Liister  vitreous,  inclining 
to  résinons  on  surfaces  of  fracture.  Colorwhite;  alsa 
çrajr,  yellow,  green,  and  violet;  streak  uncolored.  ïj-ansparent  to  translucent. 
Optically  — .  Ax.  pi.  ||  a.  Bx  J_  c.  Dispersion  p  <  ^^  smail.  Refractive  indices 
(Éudberg*)  and  axial  angles  (KirchhoflF)  for  the  Fraunhofer  Unes: 
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2E 

2V 

Line  B 

1-52749 

1-67631 

1-68061 

30°  38' 

18°    5' 

*•    C 

1-52820 

1-67779 

l'682<)3 

30°  424' 

18°    7' 

D 

1-53013 

1-68157 

1-68589 

30°  54' 

18°  11' 

'•    E 

1-58264 

1-68634 

1-69084 

31°    94' 
81°  23^ 

18°  17' 

<<    Y 

1 -53479 

1-69053 

1-69515 

18°  22' 

"    G 

1-53882 

1  -69836 

1-70318 

3r  49' 

18°  82' 

"    H 

1-54226 

170509 

1-71011 

32°  14' 

18°  42' 

Comp.— Calcium  carbonate,  CaCO,  =  Carbon  dioxide  44-0,  lime  56*0  =  100. 
Some  varieties  contain  a  little  strontium,  others  lead,  aud  rarely  zinc. 

Var.— 1.  Ordiîutry,  {a)  Crystallized  in  simple  or  compoimd  crystals.  Ihe  latter  much  th& 
most  common;  often  in  radiating  groups  of  acicular  crystals  G.  =  2-927  Biot;  2*931  Haid.; 
2-982  Kamsdorf,  Schmîd  :  2-945-2*947  small  crystals,  Beud.  (6)  Columnar;  also  fine  fibrous  with 
fiilky  luster.    (c)  Massive. 

2.  Scaly  massive.  Bnow-white  {Sehaumkalk);  G.  =2-984;  from  Wîederstadt.apseudomorph 
after  gypsum. 

3.  StcUctetitic  or  sialagmitic.  Either  compact  or  fibrous  in  structure,  as  with  calcite;  l^udel- 
êtein  is  stalactitic  from  Carlsbad. 

4.  Coralloidal.  In  groupings  of  délicate  interlacing  and  coalescing  stems,  of  a  snow-white 
color.  and  lookin^  a  little  like  coral;  often  called  Flos  fen'i  (Eiseuhlfïihe  Oerm.). 

5.  Ta/mowiUiUe.  A  kind  containing  lead  carbonate,  from  Tarnowitz  in  Silesia;  with  G.  =2-99. 
Bôttger  found  389  p.  c.  PbCO,.  Pocg.,  47,  497,  1839,  and  Herde  856,  Zs.  Kr.  9,  199.  1884. 
Traube  found  in  an  aragonite  from  Tarnowitz  OSO.  046  p.  c.  PbCO,  and  1-38,  106  ZnCO,;  the 
true  tarnowitzite,  however,  gave  him  6*64  PbCO,  aud  only  a  trace  of  zinc,  Zb.  Kr.,  16,  410» 
1889. 
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k  variely  from  Wytbe  Co.,  Va.,  gave  DaDuingtoD,  729  PbCO,,  Proc.  Am.  Ch.  Soc.,  2,  !< 
1878.  CoUie  fouud  in  a  "  plumbo-aragonite"  from  Leadhills,  0'8-l-3  p.  c.  PbCO,.  G.  =  2-9. 
J.  Cb.  Soc.,  66,  95.  1889. 

MoëâoUiU  is  a  ligbt  green,  columnar,  radiated  variety.  from  tbe  Lias  of  Oerfalco,  in  Tuscany, 
containing  uearly  7  p.  c.  of  strontium  carbonate  and  a  trace  of  copper;  G.  =  2'€è4.  Os&rskiie  is 
columnar  aragonite  from  Nercbinsk,  Siberia;  G  =  2-854-2*855. 

Pyr^  etc^B.B.  whitens  and  falls  to  pièces,  anti  sometimes,  when  containing  strontia,  im- 
parts a  more  intensely  red  color  to  tbe  flame  tban  lime;  otberwise  reacts  like  calcite. 

Oba. — Tbe  most  common  repositories  of  aragonite  arc  beds  of  gypsum,  beds  of  iron  ore 
(wbere  it  occurs  in  coralloidal  forms.  and  is  denominated  flosferri,  **fknDer  ofiran  "),  basait,  and 
trap  rock;  occasion ally  ît  occurs  iu  lavas.  It  is  often  associated  witb  copper  and  iron  pyrites, 
galeua.  and  malacbite.  It  is  forming  at  au  old  mine  iu  Monte  Vasa,  Italy,  at  a  température 
below  tbe  boiliug  puint  of  water;  also  at  a  tempeniture  of  30°  C.  in  tbe  Eurêka  mine,  I^evada, 
tbe  formation  going  on  rapidly,  a  rate  of  ^^  incb  iu  tbree  weeks  being  noted  (J.  S.  Curtis,  U.  S. 
G.  Surv..  Mou.,  7,  57.  18^).  It  constitutes  tbe  pearly  layer  of  shells.  Minute  pointed  crystalâ 
occur  in  drusy  cuvities  in  tbe  sinter  of  tbe  tbermal  springs  of  Badeu. 

First  discovered  in  Araçon,  Spaiu,  ut  Molina  au(i  Valencia,  aear  Migranilla,  in  six-sidéd 
prisms,  witb  gypsum,  embedded  in  a  ferruginous  clay.  Since  found  at  Buin  in  Bobemia,  in  a 
vein  traversing  basait  in  tiue  prisms;  at  Sasbacb,  Kaiserstubl,  Baden;  at  Baumgarten  and  Tamo- 
witz  in  Silesia;  at  Leogang  in  Salzburg.  Austria;  in  Waltscb,  Bobemia;  Herrengrund,  Hungary; 
Doenaczka;  witb  sulpbur  in  Bicily  in  tine  prisms.  Tha flos-ferri  variety  is  found  in  great  perfection 
in  tbe  Styrian  mines,  coatine  cavities  and  even  caves  of  considérable  extent,  and  associated  witb 
siderite.  At  Duflou,  a  silky,  fibrous  variety,  called  satin  spar,  occurs  traversing  sbale  in 
tbin  veius,  gênerai)^  associated  witb  pyrite.  In  Buckin^bamshire,  Devousbire,  etc.,  it  occurs 
in  stalactitic  forms  m  cavems,  and  of  snowy  wbiteness  at  Leadbills  in  Lauarksbire.  At  Alston 
Moor,  fine  tapering  crystals.  A  banded  and  fibrous  form  (**alabaster")  of  a  délicate  blue  at 
Catemo,  Cbili. 

Aragouite  in  fibrous  crusts  and  otbcr  forms  occurs  in  serpentine  at  Hoboken.  N.  J.  (it  bas 
been  called  magnesite).  Coralloidal  aragouite  occurs  sparingly  at  Lockport,  N.  Y.,  coatiug 
gypsum  in  géodes;  at  Ëdenville,  N.  Y.,  lining  cavities  of  arsenopyrite  and  pbarmacosiderite;  at 
tbe  Parisb  ore  bed,  Rossie,  N.  Y.;  at  Haddam,  Conn.,  in  tbin  seams  between  layers  of  gneiss; 
at  New  Grarden,  in  Cbester  Co.,  Penn.;  at  Wood's  Mine,  Lancaster  Co.,  Penn.;  at  Warsaw,  IU., 
lining  géodes;  Mine-la-Motte,  Mo.,  in  crystals;  on  tbe  nortb  boundary  of  tbe  Creek  nation,  16 
m.  from  tbe  crossiug  of  tbe  Arkansas,  in  bexagonal  crystals  nearly  i  in.  tbrougb.  Flas-ferri  in 
tbe  Organ  Mts.,  New  Mexico. 

Alt. — Aragonite  may  undergo  sirailar  changes  witb  calcite.  Pseudomorpbs  of  copper  af  ter 
aragonite  occur  at  Corocoro,  Bolivia  (see  p.  22). 

A  change  by  paramorpbism  to  calcite  is  not  uncommon:  tbe  reverse  change,  yielding 
pseudomorpbs  of  aragonite  after  calcite,  is  rare  (cf.  Bauer,  Jb.  Min.,  1,  12,  1890).  The  change 
into  calcite  can  bc  caused  by  élévation  of  température,  as  shown  by  tbe  loss  in  spécifie  gravity 
(Rose),  and  in  tbe  chance  to  uniaxial  cbaracter  (Klein);  cf.  also  Mgg.  Jb.,  1.  62,  1886. 

Réf.—*  Bilin,  Min.  Russl.,  6,  261,  1875.  Tbe- prismatic  angle  mm"  increases  witb  rise  of 
température,  2'  46"  for  100**  aud  kk'  diminishes  5  29 ',  Mitsch..  Fogg.,  10.  144,  1827.  Becken- 
kamp  makes  tbe  crystals  bemimorphic  both  in  the  direction  of  tbe  6  and  é  axes,  and  hence  ap- 
parent simple  crystals  would  become  twins  witb  6  or  e  as  twinning  planes,  Zs.  Et.,  14,  875, 
]888 

'  See  Mlr.,  Min.,  567,  1852;  Schrauf,  Atlas  xxi-xxiii,  1872.  also  Ber.  Ak.  Wien,  62  (2),  784, 
1870,  66  (1).  250,  1872;  Dx..  Min.,  2,  86,  1874;  Zeph.,  Ber.  Ak.  Wien,  71  (1),  258,  1876^  new 
plaues,  list,  autborities,  etc.,  he  adds  sevcral  vicinal  prismatic  planes;  Gdt.,  Index,  I,  289,  1886. 
On  tbe  tapering  forms  witb  bigh  indices,  see  Websky,  tarnowitzite,  Zs.  G  Ges.,  9,  787,  1857; 
^chmid,  Pogg.,  126,  147, 1865;  Zeph.,  Langer,  Zs.  Er.,  9,  196,  1885.  *  Langer,  1.  c.  *  Traube, 
Tamowftz  1  c 

»  Cf.  Schrauf.  1.  c,  also  Sen.,  Ann.  Ch.  Phys.,  41,  60. 1854;  Leydolt,  Ber.  Ak.  Wien,  19.  10, 
1856.  *  Rudberg,  Pogg.,  17,  7,  1829;  cf.  also  Wilde,  ib.,  80,  225,  1850;  Heusser,  ib..  89,  632, 
1858;  Mùttricb.lb.,  121,  898.  1864;  Lang.  Ber.  Ak.  Wien,  83  (2),  671,  1881.  '  Kirchboff,  ib., 
108,  567,  1859;  also  Dx..  N.  R.,  34,  1867,  Min.,  2,  90,  1874.  On  pyro-electrieitj/  cf.  Hunkel, 
Abb.  Sftcbfl.  Ges.,  10.  1874;  Beckenkamp,  Zs.  Er.,  14,  375,  18b8  On  etc/iing,  Becken- 
kamp.  l.c. 

278.  BROMZJTB.  Barytocalcite  /.  F.  W.  JohnsUm,  Pbil.  Mag..  6.  1.  1885,  10,  878, 1837. 
Bicalcareo-carbonate  of  Barytes  (from  a  wrong  anal.)  Tftamêon,  liée.  Gen.  Se.,  1,  873,  1835. 
Bromlite  Tftamson,  Pbil.  Mag.,  11,  45,  48,  1837.    Alstonite  Breith.,  Handb.,  2,  255,  1841. 

Orthorhombic;  form  near  witherite.  The  crystals  are  dihexahedral  pyramids 
formed  by  complex  twinning';  the  faces  are  honzontally  striated,  and  also  divided 
yertically  by  a  medial  twinning  line  (f.  1^  2).  Pyramidal  angles  bT  30'  adjacent^ 
38^  basai,  Dx. 

Cleayage:  m  imperfect.  Fracture  nneven.  H.  =  4-4*5.  G.  =  3*718,  Th.; 
3*706,  J.    Luster  yitreous.    Golorless,  snow-white,  grayish,  pale  cream-color,  pink. 


CARBOSATES. 


Tranelncent.    OpticaU;  - 
angles'  : 


As.  pi.  I  0.    Bz  X  t'-    Dispersion  nesrly  zéro.     Axial 


8E,  =  r  50'  at  17°  C, 

=  11°  10' at  141-5°  C,  Di. 

Comp. — An  isomorphous  com- 
ponnd  of  the  carbonates  of  barium 
and  calcinm,  (Ba,Ca)CO,;  ratio 
.  of  Ba  :  Ca  =  1  :  1  {anal,  l,  2), 
alBO  3  :  4  (anal.  3),  1  :  2  (anal.  4). 
BaCO,.CaCO,  =  Barium  carbonate 
66'3,  calcium  carbonate  37'7,  or 
Carbon  dioiide  29'6,  baryta  515, 
lime  18-9  =  100.  Strontium 
carbonate  is  given  in  some  analy- 


Dm  Clolzcauz. 


1.  AlBtoB  Hoor 


4. 


CO.  BaO  CaO 

13965  60-ST  1988  iDsol.0-35  =  100-70 

89-52  51-45  19-89  MnO  0-20  =  101  06 

3I'7t  44-69  23-40  MdO  0-29  =  10000 

83-21  87-41  29^6  MnO  080  =    99-98 


Pyr.,  etc.— Same  hs  for  bary  locale  Ile,  p.  380. 

Obe.— Found  al  tlie  lead  tniae  of  FallowSeld.  near  Hcxbam  in  Nortbumberlaiid,  with 
witberile,  sud  at  Bromley  Ilill  oenr  A1bU>d  ia  CumberlaDd.  !□  velus  witli  galena,  tvlieoce  the 
Q&Qie  BrotnliU,  gîven  by  Tbomann.  Most  Ecelisb  mincralodcal  authors  liave  tel  aside  Thom- 
son's  oanie,  altbough  the  earliesl  and  of  Britisti  origin,  for  Brelthaupt's.  There  appeara  lo  be 
no  auQlck'Dt  rcoaoD  for  tbis. 

RsE.— I  Min.,  2.  79,  1874. 


279.  WITHBRim.  Terra  ponderosa  aerata  WitAering,  Tri.  Bergm.  Sclagr.,  29.  1788. 
Phll.  Tmufl..  298,  1784-  Wîiberit  Wem..  Bergm.  J.,  2, 335.  1790.  Aerated  Barytea  WaU.  Mem. 
MauchesltT  Soc.,  3,  699,  1790.  Barolile  Ktrwan,  Min.,  1,  184,  1791.  Kohlensaurer  Baryt 
Oertn.     Baryte  carbonatée  FY. 

Orthorliombic,     Axes  à:h:é  =  0-6033  :  1  :  0-7302  Dos  Cloizcanx. 
100  A  110  =  31°  6',  001  A  101  =  50°  26^',  001  A  011  =  36°  81'. 

(Ml,  4-1) 


Porm»! 
b (010.  il) 

c  (001,  0) 
m  (110,  /) 

g (180,'  i%) 
«  (014,  1-1) 

X  (013,  H) 
k  (011,  1-1) 

1(021.3-1)           n( 
i  (031,  8-1) 

bm 

=  "58°  54' 
■'  =    6r  13- 

u    =  M"  4IV 

M-  =  40"  r 

il-  =  \n°  13- 

bi  ^-iii'-.M- 

le    =  180'  68' 
nn'  =  142=  12' 

CrvBtala  alwaysrepeatedtwine, 
with  tw.  pi.  /'/,  closely  simulat- 
iiig  liexagonal  pyramida,  (f.  1-5); 
structure  often  liighly  complez 
(f.  6).  Faces  usually  rough 
and  horizontally  striated.  Also 
in  globulai-,  tuborosi;,  and  bot- 
ryoidnl  forms;  structure  colum- 
nar  or  grannlar;  amorphous. 

Clwvvage:  b  distinct;  m,  x  im- 

Êirfect.  Fracture  nneven. 
ritlle.  H.  =  3-3-75.  G.  = 
4-29-4-35;  4-277  Dmr.  LuBter 
vitreous,  incUning  to  résinons  on 


ABAQONITE  QROUP—STRONTIANITE. 
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surfaces  of  fractare.      Golor  white,  often  yellowisb,  or  grayish.     Streak  white. 
Subtransparent  to  translucent.     Optically  — .     Ax.  pi.  \b,    Éx  Jl  c. 

2Er  =  26°  30'  at  17°  C,     =  26°  24'  at  121°  C,  Dx. 

CoBi]!. — Barium  carbonate,  BaCO,  =  Carbon  dioxide  22*3,  baryta  77*7  =  100. 

Thomsou's  Sulphato-earbonate  of  Baryta  is  witherite  incrusted  by  barite,  as  shown  by 
Heddle. 

Pjrr-i  etc. — B.B.  fuses  at  2  to  a  bead,  coloriD^  the  flame  yellowish  freen;  after  fusion  reacts 
alkaline.  B.B.  on  charcoal  with  soda  fuses  easily,  and  is  absorbed  by  tbe  coal.  Soluble  in 
dilute  bydrochloric  acid;  tbis  solution,  even  wben  very  mucb  diluted,  gives  with  sulphuric  acid 
a  wblte  precipitate  wbich  is  insoluble  in  acids. 

Obs.— Occurs  at  Alslon  Moor  in  Cumberland,  associated  with  galena,  in  veins  traversing  the 
ooal  f onnation  ;  at  Fàllowfleld  near  Hexham  in  Northumberland.  in  large  quantities,  also  in 
splendid  crystals,  sometimes  transparent,  and  occasionally  6  in.  long;  at  Anglezarke  in  Lan- 
cashire.  afibrousTariety;  at  Arkendale  in  Yorkshire;  near  St.  Asaph  in  Flintshire;  Tàrnowitz 
in  Silesia;  Sziana,  Hungary;  Leogang  in  Salzburg;  Pe^gau  in  Styria;  Zméov  in  the  Altai; 
some  places  in  Sicily;  the  mine  of  Arqueros,  near  Coqmmbo,  Chili;  L.  Etang  Island.  Near 
Lezington,  Kentucky,  with  barite.  In  a  silyer-bearing  vehi  near  Rabbit  Mt.,  Thunder  Bay» 
L.  Superior. 

Alt.— Witherite  is  altered  to  barite  throngh  the  action  of  calcium  sulphate  in  solution  at  the 
ordinary  température,  or  by  the  action  of  other  sulphates  in  solutiou,  or  of  water  containing 
sulphuric  acia. 

ArtiL — Formed  from  fusion  of  alkaline  chlorid>3sby  Bourgeois,  Bull.  Soc.  Min.,  6, 111, 1882. 


280.  STRONTXANITB.  Strontianit  SuUer,  Lichtenberg's  Mag.,  7,  8, 68,  Berem.  J.,  1,  5, 
488,  1791.  Strontian  Wem,  Strontianit.  Kohlensaure  Strontianerde,  Klapr.,  Crelrs  Ann.,  2, 
189,  1708:  1,  99,  1794;  Beitr.,  1,  2G8.  Minerai  from  Strontian,  Strontian  Spar  {noi  Strontites  =. 
StroQtia),  Hope,  Edinb.  Trans.,  4,  8,  1798  (read  Noy.,  1798).    Strontiane  carbonatée  Fr. 

Emmonite,  Calcareo- carbonate  of  Strontian  Thomsatif  Rec.  Qen.  Se..  3,  415,  1886. 
Calciostrontianit  Cathrein,  Zs.  Kr.,  14,  866.  1888.  Barystrontianite.  Stromnlte.  8,  Traill,  Ed. 
Phll.  J.,  1,  880.  1819. 

Orthorhombic.     Axes  à  :h  :è  =  0-60901  :  1  :  0-72388  Nanmann*. 
100  A  110  =  31**  20J',  001  A  101  =  49°  65j^',  001  A  011  =  35°  54'. 


Fomui*: 

b  (010,  i'ï) 
e  (001,  0) 

m  (110.  I) 
t   (102.  H) 

1. 


e  (012, 
($(028, 
A;  (011, 
l  (032,  fï) 
i  (021,  2-ï) 
9  (081.  84) 


l 


s  (041,  44) 

(061,  6-ï) 

(081.  8-ï) 
;r(012-l,  12-ï) 
rf  (0-241.  24ri)* 

«  (115,  i)» 


€  (118,  «* 
o  (112,  l) 
P  (446.  1) 

P  (111,  1) 
8  (382,  4) 
h  (221,  9) 


0(831.  8) 
A  (441.  4) 
d  (661.  6)* 
€  (881,  8) 
»  (12  121, 


12)^ 


if  (40-401. 40)« 


Pig.  1,  Hamm.  Westphalia,  Lasp.        2,  Brixlegg,  CalcwslranUamU,  Cathrein. 

8,  Clausthal,  Hbg. 


it 
té 


in 


=  •62'»  41' 

=    61''2r 

=  89*^48' 
=  M**  81' 
=  »71"'48' 
=  94^^48' 
=  110°  44' 


ce'  =  14r  64' 

q^  =  154**    4' 

K'  =  160'*  24' 

XX*  =  166°  52' 

j;?;'  =  178"  25' 

ee    =    24^*58' 
a>    =    84'50' 


cp  =  54°  18' 

eO  =  64°  24' 

ch  =  70*  14' 

e<p  =  76°  82' 

cX  =  79°  49' 

c$  =  84°  62' 

coj  =  86'  34' 

cfh  =  88°  58' 


00'      = 


58*24' 

87°  60' 

106°  69' 

84°  84' 
49°  58' 
68°  37' 
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Twins:  tw.  pi.  m  very  common,  usually  contact-,  rarely  penetration-twins, 
also  repeated,  trillings,  fourlinge,  and  again  polysynthetic  giving  inclosed  tw. 
laniellœ.  Crystals  often  acicular  or  acute  spear-shaped,  like  aragouite,  from  the 
présence  of  acute  pyramide  and  brachydomee;  forms  hhl  and  0"^IM  often  présent 
together  (f.  2)  giving  a  pseudohexagonal  aspect.  Also  in  columnar  globnlar  forms; 
fibrous  and  granuiar. 

Clejivage:  m  nearly  perfect;  b  in  traces.  Fracture  uneven.  Briitle. 
H.  =  3*5-4.  G.  =  3'680-3'714  Dmr.  Luster  vitreous;  inclining  to  résinons  on 
uneven  faces  of  fracture.  Golor  pale  asparagus-green,  apple-green;  also  white, 
gray,  yellow^  and  yellowish  brown.  Streak  white.  Transparent  to  translucent. 
Optically  — .     Ax.  pi.  ||  è.    Bx  J.  c.     Dispersion  p  <  v  small. 

2Er  =  12°  17'  2Ew  =  12°  24'. 

Gomp. — Strontium  carbonate,  SrCO,  =  Carbon  dioxide  29*9,  strontia  70*1 
=  100.     A  little  calcium  is  sometimes  présent. 

Cf.  analyses,  5lh  Ed.,  p.  699,  Macadam  obtained  for  selected  strontianite  from  StroDtlan: 
SrCO.  94-50.  BaCO,  0-21,  CaCO,  482  =  99-58.  The  white  massive  form  gave,  with  56-60  SrCO, 
and  6-81  CaCO,,  etc.,  also  21 -25  SrSO*,  1001  BaSO*  and  864  CaS04.  Min.  Mac.,  6.  178.  1886. 

Ueddle  describes  a  variety  from  Sutherland  with  858  CaO,  G.  =  3-447,  Min.  Mag.,  5.  175, 
1883.  ■  Vrba  (1.  c.)  gives  (anal,  by  Kovâf)  6-87  CaCO,  and  G.  =  8-69,  for  the  strontianite  from 
Altahlen. 

Thomson  obtained  in  his  emnumite  "from  Massachusetts":  SrCOs  82*69,  CaCO»  12*50, 
FeaOa  100,  zeolite  3  79  =  99*98.  G.  =  2  946.  Named  for  Prof.  Emmous.  Cathrein  gives  for 
a  slmilar  minerai  (ealciasirontianite)  from  Brixle^g.  Tyrol:  SrCO,  86*89,  ÔaCO,  13*14  =  10008. 
It  occurs  in  highly  moditied  crystals,  f.  2,  Zs.  Kr..  14,  366,  1888. 

^fraiirs  siromnite  is  pronounced  a  mixture  by  Greg  and  Lettsom.  It  is  from  near  Strom- 
ness,  on  Pomona,  one  or  the  Orkneys. 

Fyr.,  etc.— B.B.  swells  up,  throws  out  minute  sprout«,  fuses  only  on  the  thin  edges,  and 
coloi-s  the  tlame  strontia-red;  the  assay  reacts  alkaline  after  ignition.  Moistened  with 
hydrochloric  acid  and  treated  either  B.B.  or  in  the  naked  lamp  ^ves  an  intense  red  color.  With 
soda  ou  charcoal  the  pure  minerai  fuses  to  a  clear  glass,  and  is  entirely  absorbed  by  the*coal; 
if  lime  or  iron  be  présent  they  are  separated  and  remaiu  on  the  surface  of  the  coal.  Soluble  in 
hydrochloric  acid;  the  dilute  solution  when  treated  with  sulphuric  acid  gives  a  white 
precipitate. 

Obs. — Occurs  at  Strontian  in  Argyllshire,  in  veins  traversing  gneiss,  along  with  galena 
and  barite,  in  acicular  diverging  and  nbrous  groups,  rarely  in  perfect  crystals;  in  Yorkshire« 
England;  Giant's  Causeway,  Ireland;  Clausthal  in  the  Harz;  Brftunsdorf,  nearFreiberg,  Saxony. 
Leogang  in  Salzburg;  on  the  Grosskogel,  near  Brixlegg,  iS'rol  (ealetasirontianUe);  massive  and 
in  fine  crystals  in  the  neighborhood  of  Hamm,  Westphalia;  at  the  Wilhelmine  mine  near 
Altahlen,  Munster,  Westphalia,  in  laree  crystals  up  to  20  mm.  in  height  and  16  mm.  in  breadth. 

In  the  U.  States  it  occurs  at  Schoharie,  N.  Y.,  in  granuiar  and  columnar  masses,  and  also 
in  crystals,  forming  nests  or  géodes,  often  large,  in  the  hydraulic  limestone,  'associated  with 
barite,  pyrite,  and  calcite.  At  Clinton,  Oneida  Co.  At  Muscalonge  Lake  a  massive  and  fibrous 
variety,  of  a  white  or  greenish  white  color,  is  sometimes  the  matrix  of  fluorite.  Clmumont 
Bay  and  Theresa,  in  Jefferson  Co.,  N.  Y.,  Mifflin  Co.,  Penn.,  are  other  localities.  Sparingly  on 
St.  Helen's  Is..  near  Montréal. 

Alt.— Strontianite  is  altered  to  celestite  in  the  same  way  as  witherite  to  barite. 

Artif.— Formed  by  fusion  in  alkaline  chlorides  in  elongated  prismatic  crystals,  optically 
négative.  Bourgeois  Bull.  Soc.  Min.,  5,  111,  1882. 

Réf. — ^  Credited  by  Zippe  and  by  Hausmann.  Strontianite  is  hemimorphic  according  to 
Beckenkamp,  cf.  aragonite.  «  Cf.  Mlr.,  Min.,  569,  1852.  *  Hbg.,  Clausthal,  Min.  Not.,  9.  41, 
1870.  *La.sp.,  Hamm,  Westphalia,  Vh.  Ver.  Rheinl.,  23,  808,  1876.  •  Cathrein.  Brixlegg, 
ealciostrontianite,  l.  c.     <  Vrba,  Altahlen.  Zs.  Er.,  16,  449,  1889. 

281.  OBRUSSITB.  Wipv^iov  Theophr.,  etc.,  Cerussa  PUn.,  etc.,  Agrie.,  but  only  the 
artificial.  Cerussa  nativa  ex  agro  Vicentino  Oesner,  Foss.,  85,  1565.  Blyspath  (=  Bleispath 
Oenn.),  Minera  Plumbi  spathacea,  Wall.,  Min.,  295,  1747.  Plomb  spathique  Fr.  Tri.  Wall. 
Min.,  1,  536,  1753.  Bly-Spat.  Spatum  Plumbi  (the  hard);  Bly-Ochra.  Cerussa  nativa  fthe 
pulvérulent),  Cranst.,  Min.,  1758.  Plumbum  acido  aereo  mineralisatum  Bergm.,  Opusc,  2,  426, 
1780.  Weissbleierz  Wern.;  Plombe  blanche  i?V*.;  White  Lead  Ore.  Eohlensaures  Blei  Oenn. 
Carbonate  of  Lead.  PI  otob  carbonate  FV.  Céruse  Beud.,  Tr,  2,  368,1832.  Cerussit  Haid,, 
Handb.,  508,  1845.     Iglésiasite  (Zinc-Bleispalh  Kersten)  Huot,  Min.,  618,  1841.     Cerusitc. 

Orthorhombic.     Axea  à:l:è  =  0*609968  :  1  :  0-723002  Koksharov*. 

100  A  110  =  31°  22'  55",  001  ^  101  =  49°  50'  49",  001  A  011  =  35°  52'  1", 


ARAQONITE  QB0UP-CEBU88ITB. 


a  (100.  v-î) 
b  <010.  f-i) 
t  (001.  0) 
f  {SBO.  vj) 
m(UO,  /) 
r  (860,  ^1) 
i  (120.  i,S)' 
r  (130,  (-S) 
r  (180.  ^Ô)» 
«  (105,  \-ïf 
B  (104,  i-ï)* 
4(  (108,  i-i) 


yaoa.i-i) 

«  (101,  1-i) 
s  (303,  l-i) 
I  (201,2-1) 
c  (016.  i-I)* 
r(018.H) 
X  (012,  i-l) 
7  (028,  H) 
A  (OU,  1-ï) 
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ffri 

6 


A(0S3, 
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n  (001. 

g  (O-lO- 
S  (OUI 
A  (114,  i 
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8-ï)« 
10-ï)" 
14-i)« 


p  (111, 1) 
r(aai.  3) 

e(881.  8) 
b  (14141.  14)< 
e  (818,  1-9) 
à  (311,  8-8) 
u  (211.  a-2) 
/<  (824,  f  ï) 
u  (823,  14) 
f  (833,  l-D 
Jff'dl-lS-l. 
S  (562,  8-f) 
p  (848,  2^) 
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V  (86Ï.  H) 
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1.4) 

■   (121 

2-S) 
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*  (184.  1-8) 
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1-Sl 
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!-S) 

»  (181. 
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a>(lS4 

H)- 
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a.*). 

«^  (178,  (-Î) 

fi  va  Vl 


■Fifjs.  1 ,  3,  Pbenlxrllla.    8,  Itezt»n^.  Bcbnuif .    4,  PelaOcz-Ardô,  Scbmidt.    S.  8,  Berezov  KU 
6.  Central  City,  Col..  Brown.    7.  8chiuiif.    9,  10,  Traasbalkal.  Kk. 
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r"      =   40M2'  fi"    =110"  4a  cr  =  70"  llf 

mm'"  =t  ♦62"  46'  60  '  w'   =  130"  80'  ee  =  76"  80' 

rr'       =   67"  19'  m'    =  141"  61'  cw  =  68"    2' 

AT  Afto    7'  »»'  =  149"    4i'  ca  =  48"    4' 

S       Z    în^o  J.  «     =  164"    2'  «  =  61"  52' 

îy       Z    2qo  io'  ««*'  =  167"  89'  e/a  =  89"  29' 

U'        =  IW"  15'  •^'   =  ^^*  ^^'  ^^    ==  ^'^^  ^' 

w      Z  *S«  j5'  <V    =    24"  60'  PP'   =  87"  42' 

^'       Z    MoS  «?    =    84"  46'  «'     =tt7"58i' 

S'      =    71"  S'  "^   =    ^'  ^^'  '^^'  =  ^^'  ^^' 

Twins*:  tw.  pl.w,  verycommon,  contact- and  penetration-twins,  often  repeated 
yielding Bix-rayed  stellate  croups;  also  less commou  tw.  pi.  r  (130).  Simple  crystals 
often  tabular  jl  b,  prismatic  |  à;  also  pyramidal.  Bracnydome  faces  and  b  usUally 
horizontally  striated,  also  j)  often  striated  |  edge  m/p  or  i/p,  Crystals  grouped  in 
clusters^  and  açgregates.  Barely  fibrous^  often  granular  massive  and  compact; 
earthy.     Sometimes  stalactitic. 

Cleavage  :  m  and  t  (021)  distinct  ;  b  and  x  (012)  in  traces.  Fracture  conchoidal. 
Very  brittle.  H.  =  3-3*5.  G.  =  6*46-6'574  Dmr.  Luster  adamantine,  inclin« 
ing  to  vitreous,  résinons^  or  pearly;  sometimes  submetallic,  if  the  colors  are  dark^ 
from  a  snperficial  change.  Golor  white^  g^^y>  çrayish  black^  sometimes  tinged  blae 
or  green  by  some  of  the  salts  of  copper;  streak  ancolored.  Transparent  to  sub- 
translucent.  Optically  — .  Ax.  pi.  \  h.  Bx  JL  c.  Dispersion  p  >  v  large.  In- 
dices and  axial  angles,  Schrauf: 


a 

P 

y 

2V 

2E 

Line  B 

1-79148 

2-05954 

2-06131     .' 

.     8°  22' 

17**  16i' 

"     D 

1-80368 

2-07628 

2-07803     .' 

.     8°  14' 

ir  8' 

"     E 

1-81641 

2-09194 

2-09344     .• 

.     7*^35' 

15°  55' 

Also    2E,  =  18°  22'  at  12°  C,  20°  20'  at  715°  C,  22°  2'  at  95*5°  C,  Dx*. 

Gomp. — Lead  carbonate,  PbCO,  =  Carbon  dioxide  16-5,  lead  oxide  83-5  =  100» 

Kersten  obtained  for  the  tgUHoHte  (Schw.  J.,  66.  366.  1832):  PbCOs  92*10,  ZnCOi  702  := 
9912.    G.  =  6  9. 

P3n:.,  etc. = In  the  closed  tube  decrepitates,  loses  carbon  dioxide.  turns  first  yellow,  and  at  a 
higher  température  dark  red,  but  becomes  agaiu  yellow  on  cooling.  B.B.  on  charcoal  fuses  very 
easily,  and  in  R.F.  yields  m  étal  lie  lead.     SoTuble  in  dilute  nitric  acid  with  eiiervesceuce. 

Obs.— Occurs  in  connection  with  other  lead  minerais,  and  is  fornied  from  galena,  which,  aa 
it  passes  to  a  sulphate,  may  be  chauged  to  carbonate  bv  means  of  solutions  of  calcium  bicarbon- 
ate. It  is  fouud  at  Johanugeorgeustadt  in  beautifui  crystals:  at  Berezov  in  Siberia;  in  the 
Altaï  ;  at  Nerchinskandin  fine  crystals  in  the  Transbalkal  at  the  Kadainsk,  Taininsk,  and  other 
mines;  Monte  Poni,  Sardiuia;  Pajsberg,  Sweden;  near  Bonn  on  the  Rhine;  Friedrichssegen 
near  Braubach,  Nassau;  Badeuweiler,  Baden;  at  Clausthal  in  the  Harz,  and  at  Andreasfc^rg 
(Bleiglimraer);  at  Bleiber^  in  Cariuthia;  at  Mies  and  Pribram  in  Bohemia;  at  Rezbanya  and 
Telekes,  Hungary;  Lauriuu.  Qreece;  in  England.  in  Comwall.  in  the  mine  of  St.  Minvers; 
délicate  crystals  10  in.  long  were  formerly  found  near  St.  Austell  and  elsewhere;  at  E.  Tamar 
mine,  Devonshire:  near  Matlock  and  Wirksworth,  Derbyshire;  in  Cardiganshire,  Wales;  at 
Leadhills  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals;  in  Wicklow,  Ireland,  magnlfi- 
cent,  sometimes  in  heart-shaped  twins.  In  pseudomorphs  after  anglesite  and  leadblllite,  at 
Leadhills. 

Found  in  Mnsê,.  sparingly  at  the  Southampton  lead  mine.  In  Penn.,  at  Phenixyille,  in  fine 
crystals.  often  large;  also  at  Perkiomen.  In  N.  York,  at  the  Rossie  lead  mine,  rare.  In 
Frederick  Co.,  Maryland,  with  ançlesite  at  a  lead  mine,  2^  miles  S.  W.  of  Union  Bridge. 
In  Virginia,  good  crystals  at  Austm's  mines,  Wythe  Co.  In  N.  Carolina,  in  Ring's  mine,. 
Davidson  Co.  At  Valle's  dig&:iDgs>  Mo.,  but  seldom  crystallized  ;  in  good  crystals  at 
Franklin  Furoace,  Washington  Co  ;  in  Wiscousin  and  other  lead  mines  of  the  northwestem 
States,  rarely  in  crystals;  at  Hazelgreen,  crystals  coating  galena;  near  the  Blue  Mounds.  Wis., 
at  Brigham's  diggings,  in  stalactites.  In  Colorado,  ntLeadville.  and  elsewhere.  In  Uiah,  at  the 
Flagstaff  mine  in  very  thin  délicate  tables.  In  Aristona,  at  tho  Flux  mine,  Pima  Co..  in  large 
crystalline  masses  up  to  60  Ibs.  in  weight;  in  crystals  nt  tlie  Red  Cloud  raine.  Yuma  Co. 

Bleierde  occurs  in  opaque  earthy  nodules  Ht  Tarnowitz,  Kall  in  the  Eifel,  and  elsewhere 
BleisehtDàrte,  a  black  carbonaceous  lead  carboiiati'.  oo("*i-s  ai  Tarnowitz.  Mies.  Badeuweiler.  vie 
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Alt. — Cerussite  uccMirs  altered  to  pyromorpbite,  galena,  minium. 

Pseudomorphs  after  galena.  phoageuile,  anglesite,  leadbillite,  linarite,  etc.,  bave  been  noted. 

Artif.— Cf.  Ribau.  C.  R.,  93,  1026.  IbSl. 

Observed  as  a  récent  formatiou  at  Pompeii;  also  similarly  at  Laurium,  Greece. 

Réf.— >  Min.  Russl.,  6,  100,  1870.  *  For  lists  of  planes,  authorilies.  etc  ,  cf.  Mlr.,  Min.,  666, 
1863;  Lang,  Vb.  Min.  Ges.,  9. 162, 1874;  Dx.,  Min.,  2, 158, 1874;  Scbrauf,  Atlas,  xli-xlii,  1877; 
Scbmidt.  Zs.  Kr..  6.  546.  1881;  Qdt..  Index,  1,  401.  1886.  Cf.  also  Zepb.,  Ber.  Ak.  Wien.  62  (1). 
489.  1870.  Lotos,  1874,  1878;  Kk.,  1.  c;  Scbrauf,  Min.  Mittb.,  203.  1878;  Slg..  Vb.  Ver. 
Rbeinl..  33,  244.  1876.  Jb.  Min.,  1.  187,  1880;  Miers,  La  Croix.  Zs.  Kr..  6.  598,  1882;  Artini, 
âardinia,  Mem.  Ace.  Linc,  6,  read  Dec.  2,  1888.  Dannenberg  gives  a  pyramid  (4*86*45).  Zs. 
Kr..  18,  64,  1890. 

>  Scbmidt,  1.  c.  «  MOgge.  Spain,  Jb.  Min.,  2,  89. 1882.  »  Liweb,  iiadenweilèr,  Zs.  Kr.,  9. 
612,  1884.  •  Cf.  Kk.  and  Scbrauf.  Slg.,  1.  c.  ^  Negri.  Auronza,  Riv.  Mbi.  Ital.,  4,  41,  1889. 
•  Artmi.  Sardinia,  1.  c.    •  Ber.  Ak.  Wien.  42,  120,  im    N.  R.,  49,  1867. 


3.  Baiytocalcite  Group.     Monoclinic. 

282.  BARTTOOAIiOrm.    Brooke,  Ann.  Pbil.,  8,  114.  1824. 

Monoclinic.      Axes    à  :i\  è  -  0-77171  :  1  :  0-62545;    fi  =  73°    bV  = 
001  A  100  Brooke'. 

100  A  110  =  36°  33',  001  A  101  =  ♦SX^  26',  001  A  OU  =  30°  59f'. 

Fcniuii  :  c  (001.  0)  g  (120.  ^2)  x  (121,  2^)  p  (l61,  6'è) 

a  (100.  t^i)  m  (110,  /)  o  (101,  -  1-1)  y  (Î61,  6-&) 


mm"  =  «TS*  6' 
g^  =  68-  C 
ao       =    41*'  26' 


a'x  =  70"  64' 
ez  =6r86' 


om  =  ^W  6' 
«V'  =    96°  81' 


yy'  =  189°  60' 
pp  =  146°   r 


Grystals  prismatic  bjr  extension  of  x^  y.    Faces  a  vertically  striated  ;  also  x^  y,  p 
I  each  other.    Also  massive. 

Gleavage:  m  Derfect:  c  less  so.  Fracture  uneven  to  sub- 
conchoidal.  Brittle.  H.  =4.  G.  =  3-64-3-66.  Luster 
ritreous,  inclining  to  résinons.  Golor  white,  grayish,  green- 
ish,  or  yellowish.  Streak  white.  Transparent  to  translucent. 
Optically  — .  Ax.  pi.  and  Bxo  ±  *.  Bx,  A  <5  =  +  64°  22'. 
Dispersion  p  >  v.  small:  horizontal  nearly  zéro.  Axial 
angles  for  two  sections  Dx.  : 

2K  =  23°  15',        3Em  =  22°  47'; 

also      2Er  =  24°  53'  at  17°  and  25°  38'  at  170-8°  G. 

Comp. — Garbonate  of  barîum  and  calcium,  BaGO,.GaGO, 
=  Barium  carbonate  66-3,  calcium  carbonate  33*7  =  100,  ôr  Garbon  dioxide  29-6, 
baryta  51-5,  lime  18-9  =  100.     Gf .  bromlite,  p.  283. 

AnaL— 1-8  Becker.  Zs.  Kr.,  12.  222,  1886.    Also  6tb  Ed.,  p.  702. 


2. 
8. 


CO, 

29*62 
29-44 
29*89 


BaO 

6009 
60-36 
61-59 


CaO 

19-77 
19  22 
18-61 


MnO 

0-86     =  99-78 

0-26    insol.  OSO  =  ^67 

0-86    ingol.  0  28  =  100*22 


ï^i  •to«-7B.B.  colora  tbe  flame  yellowigb  green,  and  at  a  bigb  température  fuses  on  the 
tlJin  edgœ  and  assumes  a  pale  green  color  (barium  manganate,  Plattner):  tbe  assay  reacts 
alkalme  after  ignition.  Witb  the  fluxes  reacts  for  manganèse.  Wîtb  soda  on  cbarcoal  tbe  Urne 
w  separated  as  an  infusible  mass,  wbile  tbe  remainder  is  absorbed  by  tbe  coal.  Soluble  in  dilute 
hydrocbloric  acid. 

Ob«.--Occur8  at  AIston-Mcor  in  Cumberland,  in  attached  crystals  and  massive,  !n  tbe  Sub- 
carboniferous  or  Mountain  limestone  witb  barite  and  fluorite.  Crystals  2  in.  lonir  bave  been 
obtnuied. 

also  Mm.,  2, 80, 1874.    Witb  Mlr.  (Min.,  674,  1852),  x  =  110,  fn  =  111  (*>  o  =/oc)i. 
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283.  BISMUTOSPHARITB.    Arsenikwismuth  WerneTt  Min.  8yst.,56,  1817.    Luftsaurea 
Wismuth  Beym-,  1805.    Bismutosphflrit  Weiàbaeh,  Jb.  Berg.-Hûtt.,  1877. 

In  spherical  forms  with  concentrlc  and  fine  ôbrous,  radiated  structure;  also 
pseudomorphous  after  stibnite. 

H.  =  3-3-5.  G.  =  7-30  Weisb.;  7*42  Wells.  Color  bright  yellow  to  dark 
gray  or  blackish  brown. 

Gomp. — Bi.COj  or  Bi,(C0,),.2Bi,0,  =  Carbon  dioxide  8-7,  bismuth   trioxide 

91-3  =  100. 

AnaL— 1.  Winkler  (quoted  by  Weisb.)  1.  c.    2.  Id.,  Jb.  Min.,  2.  254,  1882  (cf.  Frenzel,  ib., 
801  1873).    8,  H.  L.  Wells,  Am.  J.  8c.,  34.  271, 1887.    4.  5,  E.  8.  8perry,  ibid.    6,  Wells,  1.  c. 


1.  Schneeberg    G.  =  7*30 

2.  Guanajuato  G.  =  7*64 
8.  Willimantic  G.  =  742 
4. 
5. 
6.  Portland 


CO,  Bi,0, 

8-97  88*58  quartz  0  28,  Icss  217  =  100 

8-29  91-68  8iO,,Fe,0,  ir,  =  99*97 

808  91-64  H,0  0  47.  80,  0'34,  insol.  0*06,  FesO.  ir,  =  100  56 

801  9207  H,0  0-90  =  100*98 

I  7*92  9205  H,0  0*54  =  100*51 

7*54  8908  H,0  0*94,  Fe,0,,  CuO,  insol.  2-79  =  100-80 


Pyr. — Gives  no  water,  or  only  a  minute  amount,  in  tbe  closed  tube,  f using  easily.  Bismuth 
coating  on  charcoal.    Dissolves  entirely  wiUi  effervescence  in  nitric  acid. 

Obs. — At  8clineeberg,  Saxony  (Werner's  arsenikwiêmuth,  Weisb.)  with  quartz  on  brown 
spar,  wbich  last  carries  native  bismuth  and  smaltite.  At  Guanajuato,  Mexico,  pseudomorphous. 
Also  sparingly  at  Willimantic  and  Portland,  Conn.,  as  a  resuit  of  the  altération  of  bismuthinite 
in  a  f  eldspar  velu  in  gneiss.  It  retains  the  structure  of  the  original  minerai,  but  in  cavlties  minute 
crystals  in  scales  are  noted  which  are  probably  the  same  minerai. 


4.  Pariâite  Groap.    Hexagonal. 

284.  PARISrra.    Musite  Medici-Spada,  1885.    Parisit  MedieiSpada,  Bunsen,  Lieb.  Ann., 
«3,  147,  1845. 

Hexagonal.     Axis  é  =  3-2891;  0001  A  lOÎl  =  75°  15'  Des  01oizeaux\ 


Formsi  : 

9 

(1012,  « 

0  (2021.  2)                  /  (1124,  i-2)                k  (2248. 

f2) 

«   (0001.  0) 

r 

(2028,  1) 

d  (1128,  f  2)                g  (1123.  |-2)               s  (1121, 

2-2) 

m  (lOÎO,  /) 

P 

(lOÏl,  1) 

e  (1126,  1-2)                 h  (1122.  1-2)                x  (63to, 

H) 

eg  = 

62"  14' 

Cff  = 

65* 

29'               pp'  =  57"  50' 

kk'    =  58'  21' 

er  = 

68"  27' 

ch  = 

78'' 

5'               00'    =  69"  26' 

m'     =  59"  15' 

eo  — 

♦82°  30' 

ek  = 

770 

9'               dd  =  87"    2' 

XX'    =  21"  29' 

ed  = 

39**  26' 

CB     = 

81" 

21'              ff'    =  50"  35' 
31'               M'  =  57^^    9f 

a»«»  î=  87"  41' 

ce  — 

47'  38' 

W'  = 

52" 

ex     =  80'  85' 

^  = 

58**  42' 

rr'  = 

55" 

25i' 

Crystals  usually  acute  double  hexagonal  pyramids  terminated  byr;  m  rare. 
Faces  c  slightly  nneven;  planes  in  zone  es  borizontally  striated,  of 
zone  cp  horizontally  channeled. 

Cleavage:  c  very  perfect.  Fracture  small  conchoidal.  Brittle. 
H.  =  4*5.  G.  =  4'358  Dmr.;  4*364  Vrba.  Luster  vitreous;  on  c 
pearly  or  résinons.  Color  brownish  yellow  ;  streak  yellowish  white. 
Translucent;  transparent  in  tliin  sections.  Optically  -f.  Double 
refraction  strong.     Indices:  œ  =  l'569,  e  =  1*670,  Sen.' 

Comp. — A  fluocarbonate  of  the  cerium  metals,  composition  per- 
haps  (CaF)(CeF)Ce(C0,)3  Groth,  with  the  cerium  replaced  in  part 
by  didymium  and  lanthauum. 

Anal.— Damour  «fe  Deville.  C.  R.,  69.  270,  1864  (as  given  by  Rg.,  Min.  Ch.. 
Muso,  Vrba».    251,  1875).    Also  Bunsen,  see  5th  Ed..  p.  708. 


G.  rr  4-858 


28  48 


Ce 
37-75 


La 
6-86 


Di 

8-21 


Ca 
7-2\î 


F 

5*55 


O 

[10-98] 
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,  r^  etc.— In  the  closed  tube  ylelds  no  water,  but  givcs  ofl  carbon  dioxide  and  becomes 
lighter  in  color.  B.B.  glows  and  is  in  fusible.  Witli  fusea  sait  of  phosphorus  in  the  open  tube 
gnres  B.B.  the  reaction  for  âuorine.  With  borax  and  sait  of  phosphorus  in  the  platioum  loop 
gives  a  glass,  yellow  while  hot  aod  colorless  on  cooliDg.  Dissolves  slowly  in  hydrochloric  acid 
with  effervescence. 

Oba. — From  the  emerald  mines  of  the  Muso  valley,  U.  S.  Colombia,  where  it  was  discovered 
by  J  J.  Paris,  the  proprietor  of  the  mine,  after  whom  it  was  named,  and  from  which  place  it 
was  sent  in  1835  to  Medici-Spada,  of  Rome,  by  Col.  Acosta.  The  earlier  name  Munie  (some- 
times  written  Musnte,  the  name  of  the  valley  being  written  both  Muso  and  Musso,  as  well  as 
Muao)  is  objectionable,  because  of  the  use  of  the  name  Jdumte  for  a  variety  of  pyroxeue. 

A  minerai  is  probably  to  be  referred  hère  (Brôgger,  Zs.  Kr.,  16,  650.  1890),  which  occura 
very  sparingly  in  hexagonal  tabular  crystals,  sometimes  in  rosettes,  with  wcibyelte  at  the 
eudidymite  Tocality  on  Ober-ArO,  Langesundâord,  Norway. 

Réf.—»  Min.,  2.  162,  1874.  Vrba  gives,  eJi  =  78'  26  60"  and  è  =  88646,  Ber.  Bôhm.  Gea., 
647, 1886,  and  Zs.  Kr..  16,  310,  1888.    «  Quoted  by  Dx. 

KiscHTiMiTB.  Kischtim-Parisit  T.  Karavayev,  Bull.  Ac.  St.  Pet.,  4, 401, 1861,  J.  pr.  Ch.,86» 
442.  1862.  Ek.,  Min.  Russl.,  4,  40.  1862.  Eischtimite  G.  J.  Bruàh,  Am.  J.  Se.,  36,  427,  1868. 
Kyshtymo-parisite. 

Massive.  H.  =  4*5.  G.  =  4*784.  Luster  between  greasy  and  vitreous.  Color  dark 
brownish  yellow.    Streak  much  lighter  than  color.     In  amall  pièces  translucent. 

A  fluocarbonate  of  the  cerium  metals  near  parisite.    Analysis:  Earavayev: 

CO,  La  Ce  F  O  H,0 

f    1719  86-66  27-81  6-86  [9  89]  2  20    =    100 

From  the  gold  washings  of  the  Barsovka  river,  in  the  district  of  Eyshtymsk,  Ural. 

286.  BASTNÀSmi.  Basiskfluorcerium  Hîsinger,  Ofv.  Ak.  Stockh.,  189,  1888.  Bast- 
nSsite  Buot,  Min.,  1,  296.  1841.  Hamartite  A.  E,  Ifardemkiôld,  Ofv.  Ak.  Stockh.,  25,  899, 
1868. 

Basisk  flussspatssyradt  Cerium  Ber2.,  Afh.,  6.  64.  1818.  Basisches  Fluorcerium.  .  Basic 
fluocerine.    Basicerine  Beud,    Fluocerine  Hausm.,  1847.    Hydrofluocerite. 

Massive^  and  in  hexagonal  prisms^  pseudomorphous  after  tysonite. 

H.  =  4-4*5.  G.  =  4'93  Nd.  ;  5*19  Allen.  Luster  vitreous  to  greasy.  Color 
wax-yellow  to  reddish  brown.     Streak  light  yellowish  gray. 

Comp.— A  fluocarbonate  of  the  cerium  metale  (RF)CO,  or  (Ce,La,Di),C,0..(Ce, 
La,Di)F.. 

AnaL — 1,  Xd.,  1.  c;  he  aiso  lecalculates  Hisiuger's  results  and  shows  that  they  correspond 
to  his,  allowiug  for  the  COt,  which  was  overlooked.  2.  Allen  and  Comstock,  Am.  J.  Se,  19. 
890.1880. 

CO,  CcaO,  (La.Di),0,  F 

1.      G.  =  4-93  19-50  28-49  4577  [5-23]  H,0  l'Ol  =  100 

'2a.    G.  =  519  f  2015  41 04  8476 

CO,     (Ce,La,Di),0.     (Ce,La.Di) 
.2ô*.  20 15  5018  21-82  [7-90]  =  100 

*  Calculated  from  2a;  joint  atomic  weight  140*2 

Pyr.,  etc.— B.B.  infusible.  Slightly  attacked  by  hydrochloric  acid.  Dissolves  In  strong 
Bulphuric  acid  with  effervescence  (CO,)  aod  évolution  of  hydrofluoric  acid. 

Obs.— Found  in  small  masses  embedded  between  allaDÎte  crystals  at  the  Bastn&s  mine, 
Riddarhyttan,  Sweden.  Also  as  an  altération  product  of  tysonite  (p.  166)  in  the  granité  of  the 
Pike's  Peak  région  in  Colorado.    The  basic  fluocerine  was  from  Fînbo,  Sweden. 

Hamartite  is  from  dfiapretv,  to  go  oêtray,  but  bastnflsite,  from  the  locality,  bas  the  priority. 

Réf.— >  The  hamartite  of  NordenskiOld  is  described  as  occurring  in  hexagonal  prisma 
(cf.  also  Dx.,  Min.,  2,  163,  1874),  but  it  seems  very  probable  that,  like  the  minerai  from 
Colorado,  they  are  only  pseudomorphs  after  an  original  fluoride  like  tysonite. 

WEiBTBltK  W,  0.  Brôgger,  Zs.  Kr.,  16,  650,  1890.  In  minute  pyramidal  orthorhombic 
crystals  withp  (111),  also  subordinate  m  (110),  a  prism  (10-90)  or  (540),  and  a  dôme  (201)or(021). 
Angles  ppi'  =  95"  59 ,  pp'"  =  56''  44'  or  near  zircon.  Optically  biaxial,  négative.  Bx  ±  100 
or  010.  2E  =  110"  approx.  Colorless  within  but  covered  with  a  thin  yellow  ocher-like  crust, 
and  penetrated  to  some  extent  by  the  same  substance. 

Analysis,  G.  Forsberg: 

CO,  Ce,0,        La,0,,Di,0.         CaO  SrO  F 

1916  8588  81  œ»  842  097  604    X»»  0*28  =  96-78 

•  Di,0,  -  9  p.  c.  approx.;  at.  weight  =  139-140.    *  X  =  O  in  excess. 
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Deducting  O  (=  F)  2*12  the  sum  is  98*06,  leaving  UtO  (and  lo6s)  6*84. 

The  minerai  analyzed  was  mized  with  the  ocher-Iike  substance  mentioned,  also  with 
parisite  or  au  allied  minerai,  and  the  interprétation  of  the  analysis  is  othei'wise  doubtful,  but  a 
composition  analogous  to  that  of  bastnAsite  is  suggested. 

Found  as  a  later  formation  on  eudidymite,  aUo  with  analcite  and  natrolite,  on  the  island 
called  Ovre-ArO,  in  the  Langesundâord,  îïorway.  Named  for  the  Norwegian  mineralogist, 
P.  C.  Weibye. 


5,  Phosfirenite  Group.    Chlorocarbonate.    Tetragonal. 

286.  PHOSGBNITB.  Hornblei  Karst,  Tab.,  78,  1800.  galzsaures  Bleierze  Klapr., 
Beitr.,  3,  141,  1802.  Corneous  Lead  Jameêon.  Bleihomerz,  Chlorbleispath,  Oerm,  Plomb 
carbonate  muriatifôre.  Plomb  chloro-carbonaté,  Plomb  corné,  Fr.  Phosgen-spath  BreUh,, 
Char.,  61,  1832.  Kerasine  Beud.,  Tr.,  2,  502.  18S2.  Phosgenit  BreUh.,  Haudb.,  2,  188,  1841. 
Galenoceratite,  Bleikerat,  Olocker,  Byn.,  248,  1847.  Cromfordite  Oreg  &  Lettêom,  Min.,  421, 
1858. 

Tetragonal.    Axis  è  =  1-08758;  001  A  101  =  47°  24'  6"  Koksharov*. 

Forma*  :  «n  (110,  i)  h  (210,  i-2)  o  (201,  2-t  )  v  (811,  8-8)> 

c    (001,  0)  l  (810,  i-8)»  p  (208,  H)'  «  (m.  1)  •  (211.  M) 

a   (100,  i-i) 

On  pseudomorphs.  also  uncertain  acute  pjrramids  (f.  8),  an  octagonal  prism^,  etc. 

(50  =  65'  19'  es    =  6r  89'  xx'  =  72"  48'  «"»  =  48*^  62' 

(W  =  66'  58  00'  =  79'  67'  m'   =  84'    1'  «     =  19'  27' 


3. 


it 


m 


^ii 


h 


^ 


Figs.  1,  2.  Monte  Poni,  Kk.    8,  Silesia  (peeudomorph),  Er.  ▼.  Klddal 

Grystals  prismatic;  Bometimes  tabular  ||  c, 

Oleavage:  m,  a  distinct;  alsoc.  Rather  sectile.  H.  =  2*75-3.  G.  =  6*0-6 '09, 
Lovisato;  6'305  Rg.  Luster  adamantine.  Color  white,  gray,  and  yellow.  Streak 
white.  Transparent  to  translucent.  Optically  +.  Indices:  œ  =  2*114,  €  =  2*140 
orange  rays.  Sella  (Dx.). 

Comp — Chlorocarbonate  of  lead,  (PbCl),CO,  or  PbCO,.PbCl,  =  Carbon 
dioxide  8*1,  chlorine  13*0,  lead  oxide  81*9  =  103  ;  or  Lead  carbonate  49*0,  lead 
chloride51-0  =  100. 

Analyses,  see  5th  Ed.,  p.  708. 

Pyr.,  etc.— B.B.  melts  readily  to  a  yellow  globule,  which  on  cooline  becomes  white  and 
crystalline.  On  charcoal  in  R.F.  gives  métal  lie  lead,  with  a  white  coati  ng  of  lead  chloride. 
With  a  sait  of  phoephorus  bead  previouslv  saturated  with  copper  oxide  gives  the  chlorine 
reaction.    Dissolves  with  effervescence  in  dilute  nitric  acid. 

Oba* — At  Cromford  near  Matlock  in  Derbyshire,  in  crystals  sometimes  2  or  8  inches 
long;  very  rare  in  Cornwall;  in  minute  crystals  at  a  lead  mine  near  Elgin  in  Scotland; 
in  large  crystals  at  Gibbas,  Monte  Poni  and  Montevecchio  in  Sardinia;  near  Sobrek  in  Upper 
Silesia. 

A  récent  formation  at  Bourbonne-les-Bains;  also  at  Laurlon,  Greece,  where  It  i»  the  resuit 
of  the  action  of  the  sea-water  upon  ancient  lead  slags,  in  the  cavities  of  which  it  occurs  with 
•laurionite  (wh.  see.  p.  171). 
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Alt. — ^Occurs  at  the  Elisabeth  zinc  mine,  Upper  Sllesia,  altered  to  lead  carbonate,  the  crys- 
tals  are  acute  tetragonal  pyramidfl  (f .  8),  sometimes  with  a  zirconoid  or  an  octagonal  prinn; 
they  are  embedded  In  clay.     Cf.  thinolite,  p.  271. 

Artif.— Cf.  Friedel  &  Sarasin,  Bull.  Boc.  Min..  4,  176^  1881. 

ReL— 1  Mte.  Poni,  Min.  Riual.,  8,  118, 1881;  cf.  Hansel,  Zs.  Er.,  2.  291.  1878.    •  Cf.  Mlr. 
Min.,  622,  1862.    *  Rath,  Laurinm,  Ber.  nied.  Ges.,  102, 1887.    *  Erug  7.  Nidda,  Zs.  O.  Ctos.. 
2, 126,  1850. 


B.  Acid,  BasiCi  and  Hydrous  Carbonates 


S87.  TMchemaeherito    HNH.GO, 


Orthorhombio 


S88.  Malachite 

289.  Aznrite 

290.  Aoriclialcite 

291.  Hydronncite 

292.  HydrocernBsite 

293.  Dawionite 


Cu,(OH),CO,  Monoclinio    0-8809  : 1 :  0-4012  61°  50' 

Cu,(OH),(CO,).  "  0-8501  :  1  :  0-8805  87°  3(i' 

(Zn,Cu).(OH).(00.), 

Zn,(OH),CO,? 

Pb,(OH)  ,(C0,),?      Hexagonal 

Na(Al(OH),)00,     Monoclinio  ? 


294.  Themonatrite    Na,GO.+H,0 
296.  Veiqnehonite      MgC0,+3H,0 


à:ht 
Orthorhombio  0*8268: 1 :  0*8089 

0-6445: 1:0-4508 


a 


296.  Hatron 


NaCO,+10H,0 


à:hè  p 

Monoclinio      1-4828: 1 : 1-4001  58°  52' 


àihè  p 

297.  Gay-Lunite         Na.00,.CaC0,+5H,0  Monoclinio      1-4897  : 1 : 1-4442  78°  27' 

298.  Lanthanite  La,(C0,),+9H,0  Orthorhombio      0-9528  : 1 : 0-9023 

à\l:è  P 

299.  Trôna  HNaC0,.Na,C0,+2H,0  Monoclinio  2-8460  : 1: 2-9697  77°  23' 

à:o\è         P 

800.  Hydromagnesite  Mg,(0H),(C0,),+3H,0   Monoclinio  ?  1-0379  : 1 : 0-4652  90° 

801.  Hydrogiobertite  Mg,(0H),C0,+2H.0 

à'.iit 

802.  Lanrfordite  Mg/0H),(C0,),+21H,0     Triclinic       05493 : 1 : 0-5665 

a=95°  22',  /^=100°  15',  y=92°  28' 
808.  Zaratite  Ni,(0H),C0.+4H,0 
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304.  Bemingtonite     Hydrons  cobalt  carbonate 

305.  Tengerite  Hydrous  yttrinm  carbonate 
806.  Bismntite  Hydrous  bismuth  carbonate 

307.  UranothaUite      Ca,U(CO,),+10H,0 

308.  Liebigite  Hydrous  carbonate  of  uranium  and  calcium 

309.  Voglite  Hydrous  carbonate  of  uranium,  calcium,  and  copper 

287.  TBSOHBMAOHERTTE.    Bicarbonate  of  Ammonia  B.  F.  Têtehemacher,  Phil.  Mag.» 
28,  548.  1846.    Teschemacherite  Dana,  Min..  705.  1868. 

Orthorhombic.  In  crystals  with  prismatic  cleaTages  at  68**.  H.  =  1*5. 
G.  =  1*45.     Yellowish  to  wliite. 

Comp—Acid  ammonium  carbonate,  HNH.CO,  or  (NHJ,CO,.H,00,  = 
Carbon  dioxide  55-7,  ammonia  32*9,  water  11*4  =  100. 

Analysis.— Phipson.  J.  Ch.  Soc,  16,  74,  1868. 


Chincha  Islands 


CO,    (ÎJH4)«0   H,0      CaO 

61-53     29-76      1100     602  P«0»  0  60,  MgO,  80„  Cl  tr„  alk.  and  urio 

[acid  1-09  =  100 


The  material  anal^zed  by  Phipson  was  whîte.  compact,  ciystalline.  and  fragile,  and  had  a 
strong  odor  of  ammonia.  from  which  he  infers  the  présence  eitnerof  free  ammonia  or  of  sesqui- 
carbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  volatilized.  giving  the  odor  of  ammonia,  a 
white  snblimate  of  ammonium  carbonate,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water.  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervescea 
with  acids.     Reacts  alkaline  to  test  paper. 

Obs. — From  guano  deposits  on  the  coast  of  Africa  and  Patagonia,  and  the  Chincha  Islands. 
Forms  a  bed  several  inches  thick  in  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as  an- 
noimced  by  Teschemacher;  similarly  at  the  Chmcha  Islands.  according  to  Phipson. 

On  the  form,  etc..  of  the  artiticial  ammonium  carbonate,  see  Itose,  Pogg.,  46.  400,  1889; 
also  Rg.,  Kr.  Ch.,  1,  546.  1881. 

Ealicinb  Pisani,  C.  R.,  60.  918.  1865.  Potassium  bicarbonate.  Announced  as  found 
under  a  dead  tree  at  Chypis  in  Valais,  as  a  resuit  of  récent  décomposition.  Pisani  obtained  for 
its  composition:  CO,  42-20.  K,0  42-60,  UaO  7*76.  CaCO.  2'50.  MgCO.  184,  sand,  etc.  8*60  =  100. 


288.  MAIiAOHITB.  XpvaoKÔXXa  pt.  Theophr.,  IHoscor.,  etc.  Wevôrfi  SuâpaydoÇ 
[False  Emerald  of  Copper  Mines]  pt.,  TJuophr.  Chrysocolla,  Molochites,  pt..  Plin.,  Agric, 
Berggrûn.  Oerm.  Molochit,  Agric.,  Interpr..  1546.  ^rugo  nativa.  Viride  montanum  pt., 
Koppargrôn.  Bflrggrônt  pt..  Malachit,  WalU  Min.,  278.  279. 1747.  Cuivre  carbonate  vert  L'AbU 
Fontana,  J.  de  Phys.,  2,  509. 1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate 
of  Copper;  Green  Malachite;  Mountain  Green  pt  Berggrûn  pt.  Oerm,  Atlaserz  [fib.  var.] 
Oerm,    Rame  carbonate  verde,  Yerde  di  monte  liai,    Malaquita  8pan, 

Monoclinic.    Axes  à  :  î  :  (5  =  0-88093  :  1  :  0*40118;  fi  =  *61°  50'  =  001  A  100 
Hbg.-Lang.* 

100  A  110  =  37°  50',  001  A  ÎOl  =  27°  5^',  001  A  011  =  19°  281'.    ' 


Forma: 
a  (100,  f-i) 
h  (010,  t-i) 
c  (001,  0) 

m  (110.  /) 

u  (804,  f  î) 
œ  (ÎOl,  1-i) 
f>  (504.  fi) 

to  (408,  fi) 
y  (802,  fi) 

•  (Soi,  2-i)? 

i;(8l2.f8) 

€  (828.  2-8) 
a  (B24,  H) 
r  (428,  f  2) 
e  (211,  2-2)? 

fi  (834.  H) 

d  (828,  l-l) 
C  (821,  8.1) 

• 

mm'" 
ax 

Of) 

ew 

= 

•75' 
91  • 
84* 
86" 

40'            a'to 
6'             cy 
28'             ce 
58'             om 

ss 

•81Mr               en 
41*  88'               1717' 
54'  87f              aa* 
68'  r 

=r  42'  49' 
=  22'    4i' 
=  22*88' 

23^ 

=  88'  18' 
=  29'*  87' 
=  29' 66' 

MALACmTE-AZURITB, 


29» 


m 


m 


À 


Twins:  tw.  pi.  a  very  common;  often  as  penetration-twins.  Crystalfi,  usually 
slender,  acicular  prisms,  grouped  in  tuf ts  and  rosettes.  Form  seldom 
distinct;  faces  uneven;  rt,  m,  b  vertically  striated;  v,  a,  ft  striated 
\  edge  v/a.  Commonly  massive  or  incrusting,  with  surface  tuberose, 
botryoidal,  or  stalactitic,  and  structure  divergent;  often  delicately 
conipact  fibrous,  and  banded  in  color;  frequentlv  granularor  earthy. 

Cleavage:  c  perfect;  h  less  so.  Fracture  subconchoidal,  uneven. 
Brittle.  H.  =  3'5-4.  G.  =  3*9-4'03.  Luster  of  crystals  adaman- 
tine, inclining  to  vitreous;  of  fibrous  varieties  more  or  less  silky; 
often  duU  and  earthy.  Color  bright  green.  Streak  paler  green. 
Translucent  to  subtranslucent  to  opaque. 

Optically  -.  Ax.  pi.  \h.  Bx.  A  (5  =  23°  29'  red,  23°  31' 
yellow.  Dispersion  p  <  v  in  the  air,  p  >  v  within,  rather  large; 
mclined  feeble.    Axial  angles,  Dx.  : 

2E,  =  89°  U',  2Ey  =  89°  18'  ;  fi^  =  1*87,  fij  =  1-88  .  • .  2V,  =  44°  7',  2Vy  =  43°  bAT 

Go]np.=Basic  cupric  carbonate,  CuCO,.Cu(OH),  or  2CuO.CO,.H,0  =  Carbon 
dioxide  19*9,  cupric  oxide  71*9,  water  8*2  =  100. 

Pyr.,  etc. — In  the  clofied  tube  blackens  and  yields  water.  B.B.  fuses  at  2,  coloring  the  flame 
emerald-green;  on  charcoal  is  reduced  to  metallic  copper;  with  the  tluxes  reacts  like  cuprite, 
p.  206.    Doluble  in  acids  with  effervescence. 

OlMk — Common  with  other  ores  of  copper  and  as  a  product  of  their  altération;  thus  as  a 
pseudomorph  after  cuprite  and  azurite.  Occurs  abundantly  in  the  Ural;  at  Chessy  in  France; 
massive  at  Schwatz  \n  Tyrol;  in  Cornwall  and  in  Cumberland»  En^land;  Bandiodge  copper 
mine.  Shetland,  Scotland;  Limerick,  Waterford,  and  elsewhere»  Ireland;  at  Saaifeld;  liheinbreit- 
bach;  Dillenburg,  Nassau;  Betzdorf  near  Siegen.  At  the  copper  mines  of  Nizbni  Tagilsk  a  bod 
of  malachite  was  opened  which  yielded  mauy  tons  of  malachite;  oue  mass  measured  at  tup  9  bj 
18  ft.;  and  the  portion  uncovered  contained  at  least  half  a  million  pounds  of  pure  malachite. 
Also  in  handsome  masses  at  Bembe,  on  the  west  coast  of  Africa;  with  the  copper  ores  of  Cuba; 
Chili;  at  the  Cobar  mines  and  elsewhere  in  New  South  Wales;  South  Austral i». 

Occurs  in  Conn,,  sparingly  at  Cheshire.  In  N.  Jersey ^  at  Schuyler's  mines,  and  slill  better 
at  New  Brunswick.  In  Pennsylvania,  in  the  Blue  Ridge,  near  Nicbolson's  Gap:  near  Morgan- 
town,  Berks  County;  at  Cornwall,  Lebanon  Co.,  in  good  spécimens;  at  the  Perkiomen  and 
Phenixville  lead-mines.  In  Maryland,  between  Taneytown  and  Newmarket,  E.  of  the  Monocacy ; 
in  the  Catoctin  Mts.  In  Wiêcormn,  at  the  copper  mines  of  Minerai  Point,  atid  elsewhere.  in 
California,  at  Hughes's  mine,  in  Calaveras  Co.  Abundantly  in  fine  masses  and  acicular  crystals, 
with  calcite  at  the  Copper  Queen  mine,  Bisbee,  Cochise  Co.,  Aritsona;  also  in  Graham  Co., 
especially  at  the  Humming  Bird  mine.  Morenci  (6  m.  from  Clifton),  where  beautiful  stalactitio 
forms  of  malachite  and  azurite  in  conceutric  bands  are  obtained.  At  the  Santa  Rita  mines, 
Grant  Co.,  and  elsewhere  in  New  Mexico.    Tintic  district,  Utah. 

Named  from  uaXaxVt  maUotos,  in  allusion  to  the  green  color. 

Artil— Obtained  by  de  Schulten  in  acicular  crystals,  C.  R.,  110.  202.  1890. 

Réf. — *  The  fundamental  angles  taken  by  Dx.  (Min.,  2,  p.  185)  are  accepted  hère,  viz.:  ae, 
mm"  Hbg.,  Rheinbreîtbach  (Min.  Not.,  6,  9,  7.  82),  a'w  Lang,  Nizhni  Tagilsk;  with  Lang^ 
X  =  001.  Thil.  Mag.,  26,  482,  1868,  28.  502, 1864.  See  also  Zeph.,  Ber.  Ak.  Wien,  61  (1),  112, 
1865. 

Lime-Malachite.  Kalk-malachit  SXneken.  B.  H.  Zt^.,  1, 1842.  Calco-malachite.  Massive, 
reniform,  botryoidal;  structure  fibrous  and  foliated.  H.  2  5.  Luster  silky.  Color  verdigris- 
green.  From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and 
sulphateof  calcium  and  iron.  The  original  from  Lauterberg  in  the  Harz;  a  similar  substance 
elsewhere,  as  in  Arizona.  Probably  simply  malachite  impure  with  gypsiun  or  calcito..  ci  in  some 
cases  both. 

Mtsorik  Thomsan,  Min.,  1,  601,  1886.  An  impure  malachite  according  to  F.  R.  Mallet, 
Rec.  Geol.  Survey  India,  12, 166, 1879,  and  Min.  India,  156,  1887.    From  Mysore,  India. 


289.  AZURITB.  Oœruleum,  Lapis  armenius  pt..  Plin.,  33,  57.  Cœnileum.  O&rm.  Lasur, 
Berglasur  pt.,  Agrie,t  217,  etc.  Koppar-Lazur,  Cuprum  lazureum,  Cœnileum  montanum,  Wall., 
Min.,  280,  1747.  Bleu  de  montagne.  Cuivre  azuré,  Fr.  Tri.,  Wall.,  1,  506,  1758.  Kupferlasur 
Wem.  Bergblau  Oerm.  Abbé  Fontana,  J.  de  Phys.,  2,  1778  (with  anal,  making  it  a  carbonate). 
Blue  Carbonate  of  Copper,  Blue  malachite.  Chessy  Copper  Azuré  Copper  Ore.  Cuivre  car- 
bonate bleu  Fr.  Azurite  Bettâ.,  Tr.,  417,  1824.  Lasur  Haid.,  Handb.,  508.  1845.  Chessylite 
B.  <ft  Jf.,  Min.,  594,  1852.  Lasurit  v.  Kobell,  TflfHn,  3-i.  1853.  Azzurrite,  Rame  carbonato 
azzurro.  Bleu  dl  Monte  Ital.    Azurita,  Cobre  azul  Spart. 
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Monoclinic.    Axes:  àd\t  =  0-85012  : 1 :  0-88054;  ft  =  87°  36'=  001  A  100 

^Schrauf* . 

100  A  110  =  40°  20'  37",  001  A  101  =  44°  45'  56",  001  A  011  =  41° 

20'  25". 


Fomui*! 

a  (100,  i-%)  ' 
b  (010,  »-i) 
e  (001.  O) 

g  (210, 1-2) 
»   (820.  ».l) 
fil  (110,  7) 
to  (120,  %'h 


af(104, 
î  (102. 
<r  (101. 
^  (201. 


fi) 
l-i) 
2-i) 


99 


lU 


'It 


m 


M  = 

fnml 

4l€T 

e<p 
en 
dB 
erf 


46' 

59° 
80° 
60 


r  (Î08.  i-î) 
M  (Î05.  è-i) 
-D  (Î04.  H) 
F  (207,  f-i) 
A  (Î08,  H) 
n  (102,  H) 

e  (îoi.  i-i) 

B  (504,  H) 
17  (â02.  f-i) 
«  (201,  2-i) 
if  C&Ol.  84) 

i8f(014,  i-i)» 


q  (026, 14) 
i  (028,14) 
/  (011,  14) 
p  (021,  24) 

Q  (228,  -  l)M 

s   (111,-1) 
A  (221.  -  2) 

t    (226.1) 
T  (Î12.  i) 
J\r(447,  4)* 
t»  (228, 1) 


t=  46°    1' 


24' 

4r 

=  60°  58' 


26° 
42° 
62° 

27° 
47° 
58° 
66° 


61f 

50^ 
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Figs.  1.  2,  Chessy.    3.  Nizhni  Tsgilsk.    4,  Chessy.    6,  Banat    1-^,  after  Schrauf  (Rose.  Zippe), 

Twins:  tw.  pi.    (1)  v  (201)  Dx.  ;  2,  6  (ÎOl)  Groth*;  not  common.    Crystals 
Taried  in  habit  and  highly  modified;  often  tabular  ||  ç,  or  (t  (101)  or  6  (101),  also 

prismatic  [  èy  m  prominent,  and  again  elongated  ||  axis  5;  sometimes  rhombohedral 
m  aspect.  Faces  usually  slightly  undulating;  c  striated  |  edge  o//,  and  a  ||  edg;e 
a/c.  Also  massive,  and  presenting  imitative  shapes,  having  a  columnar  composi- 
tion; also  duU  and  oarthy. 
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Gleavage:  p  (021)  perfect  but interrupted;  a  less  perfect;  m  iu  traces.  Fracture 
«eonchoidal.  Brittle.  H.  =  3'5-4.  G.  =  3'77-3'83.  Luster  vitreous,  almost 
tidamantine.  Color  yarious  shades  of  azure-blue,  passing  into  berlin-blue.  Streak 
blue,  lighter  than  the  color.    Transparent  to  subtranslucent. 

Optically  +•  Ax.  pi.  J.  b,  Bx^  A  <5  =  —12°  36'.  Dispersion  p  >  v  consid- 
érable; horizontal  distinct.    Axial  angles  for  rays  between  green  and  blue: 


2H  =  82°  5'  and  2E  =  151°,  Dx. 


7. 


9. 


10. 


11. 


b. 


la. 


13 


14. 


7-14,  Arizona,  Fàrrington. 

Coup.— Basic  cupric  carbonate,  2CuC0,.Cu(0H),  or  3Cu0.2CO,H,0  -  Carbon 
dioxide  256,  cupric  oxide  69  2,  water  5*2  =  100. 

For  analyses,  see  6th  Ed.,  p.  716;  they  agrée  closely  with  the  requirements  of  the  formula. 

Pyr.,  etc. — Same  as  in  malachite. 

Obs. — Occurs  in  splendid  crystHllizations  at  Chessy,  near  Lyons,  whence  it  deriyed  the 
name  Chesêy  Copper  or  ehesiyliU,  AIho  in  fine  crystals  in  Siberia;  at  Moldawa  in  the  Banat;  at 
Wheal  Buller,  near  Redruth  in  Cornwall;  also  in  Devonshire  and  Derbyshire,  England;  in 
sinall  quantities  at  Alston-Moor  and  Wanlockhead,  etc.;  al  Puerto  Cabello,  S.  A.;  Cobar  mines 
imd  elsiewhere  in  New  South  Wales;  South  Australia. 

Occurs  in  Penn.,  at  the  Perkiomen  lead  mine,  in  indiffèrent  spécimens,  associated  with 
galena,  sphalerite,  and  cerussite;  at  Phenixville,  in  cnrstals;  at  Cornwall,  in  crystals  ou  red 
sbale;  near  Nicbolson's  Gap,  in  the  Blue  Ridge.  In  iv.  York,  near  Sine  Sing.  in  N.  Jerney, 
near  New  Brunswick.  In  Wiseantin,  at  the  old  copper  diggings  near  AI ineral  Point,  in  good 
ciystals;  also  at  the  Bracken  mine,  in  small  but  fine  crystals.  In  Ariaona,  at  the  Longfellow 
mine,  also  other  mines  in  Graham  Co.  ;  also  with  malachite  in  beautif  ul  crystals  at  the  Copper 
Oueen  mine,  Bisbee;  at  the  Clifton  mines,  Graham  Co.  In  Grant  Co.,  New  Mexico.  At  the 
Mammoth  mine  in  the  Tintlc  district,  Uiah,  with  various  copper  arsenates.  In  Califarnia, 
Calaveras  Co. ,  at  Hughes's  mine,  in  crystals. 

Alt. — ^Azurite  is  often  altered  to  malachite  through  the  loss  of  carbon  dioxide  and  addition 
of  water;  also  to  native  copper,  as  at  Grant  Co.,  New  Mexico.  Yeates,  Am.  J.  8c.,  38,  405, 
1889. 

Artii— Formed  artificially  by  Debray,  Becquerel,  Michel;  cf.  Bull.  Soc.  Min.,  13,  189, 

kel— »  Ber.  Ak.  Wien.  64  (1),  128,  1871  and  Atlas,  xxvi-xxix,  1872.  This  is  the  position 
t)f  Hjiidînger  (Min.  Mohs.  2,  167.  1826);  Zippe.  Pogg.,  22,  898.  1881;  Miller  (Min.,  p.  594, 1852); 
with  Rose  (Reis.  Ural,  1.  815,  541.  1887),  Levy  (Heuland,  3,  64,  1887).  With  Schrauf  (1.  c.)  the 
Tertical  axis  bas  double  the  length.  i.e.  h  =  111,  etc.  Schrauf  points  to  a  similarity  of  form 
•between  azurite  and  epidote. 
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*  See  Schrauf  for  review  and  correction  of  earlier  authorities,  also  Dz.,  Min.,  2,  100,  1874. 
A  note  in  Zs.  Er.,  8,  532,  crédits  Kreuner  and  Franzenau  with  having  observed  on  crystala 
from  Utah  also  (507),  and  (228),  no  angles  given.  Cf.  also  Gdt.,  Index.  2,  269,  1888.  who  giyes 
Bome  planes  not  included  hère.  'U.S.  Washington,  Arizona,  priv.  cOntr.  *  Farrington, 
Arizona,  Am.  J.  Se,  41,  800.  1891.     »  Min.-Samml..  Strassb.,  139,  1878. 

Atlasitb  Breit/i.,  B.  H.  Zlg  ,  24,  310,  1865.  A  carbonate  of  copper  containing  chlorine 
from  Chaflarcillo,  Chili.  It  resembles  atacamite,  and  may  be  a  mixture  of  this  species  and 
azurite.     See  further  5th  Ed.,  p.  716. 

ZiNKAZURiTB  Bveilh.,  B.  H.  Ztg.,  11,  101,  1852.  A  blue  minerai  in  small  crystals,  having 
G.  =  8*49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the 
reactions  of  copper  and  zinc.  According  to  Plattner,  it  consists  of  zinc  sulphate,  copper 
carbonate,  and  some  water. 

290.  AURIOHAIiOrrE.  Calamine  verdâtre  (containing  "  une  bonne  Quantité  de  cuivre^» 
Mine  de  Laiton  [=  Brass-orel,  Patrin,  Aperçu  d.  Mines  eu  Sibérie,  in  J.  de  Phys.,  33.  81,  178o. 
Mine  de  Laiton  de  Pise  en  Toscane,  Aurichalchum  of  the  aucients?.  Sage,  J.  de  Phys.,  38, 155^ 
1791.  MessingblQthe  Qerm.  Kupferzinkblûthe.  Aurichalcit  Bôttger.  Pogg ,  48,  495.  1839. 
Burntite  Delesse,  Ann.  Ch.  Phys.,  18,  478,  1846.  Orichalcit  Oloeker,  Syn..  2:^0.  1847.  Messing- 
biathe  Rim,  Ver.  Rheinl.,  Corr.>Bl.,  22.  95.  1865.  Risséite,  Messingite  Adam.,  Tabl.  Min  ,  26, 
1869. 

Monoclinic*?.  In  acicnlar  crystals  forming drusy  incrustations;  also  columnar, 
divergent;  plumose;  granular;  also  laminated. 

H.  =  2.  G.  =  3 '54— 3*64.  Luster  pearly.  Color  pale  green,  verdigris-green  ; 
sometimes  sky-blue.     Streak  pale  greenish  or  bliiish.     Transi  ucent. 

Comp. — A  basic  carbonate  of  zinc  and  copper,  2(Zn,Ou)CO,.3(Zn,Cu)(OH)„ 
Penfield.  If  Zn  :  Cu  =  5  :  2,  this  requires:  Carbon  dioxide  16*1,  zinc  oxide  53*2^ 
cupric  oxide  20'8,  water  9*9  =  100. 

Buratite  gave  8*62  p.  c.  CaO  but  probably  from  admixed  calcite,  it  bas  G.  =  3*32  Delesse; 
Tschermak  found  no  lime  in  the  Banat  minerai,  and  this  is  confirmed  by  Belar. 

Anal.— 1,  Pisani,  Bull.  Soc.  Min..  8.  43.  1885.  2-5,  A.  Belar,  Zs.  Er.,  17,  113,  1889. 
6,  7,  Penfield.  after  deducting  153.  064 p.  c,  CaCO.,  Am.  J.  Se,  41,  106,  1891. 


CO,        H,0 

ZnO 

CuO 

1. 

ÎAurium 

1545        14-75 

50-45 

18  07 

însol.  0  50  = 

=  99-22 

2. 

Morawitza 

11-38        13-53 

54-70 

20-39 

=  100 

8. 

tt 

26  78 

53-57 

21-43 

=  101-78 

4. 

Campiçlia 

26-50 

55-51 

20-20 

=  102-21 

6. 

âardmia 

22-97 

58-72 

15-58 

FeaO,  2-17  = 

=  100-44 

6. 

UtAh        G. 

=  8-54 

1607        1006 

52  99 

21-21 

=  100-33 

7. 

G. 

=  3-64 

16-04         9-99 

54-36 

20-00 

=  100-39 

Pyr.,  etc.— In  the  closed  tube  blackens.  and  yields  water.  B.B.  infusible;  colors  the  flâme 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  zinc  oxide;  the  fused  mass  removed  from 
the  coal  and  triturated  in  a  mortar  anords  minute  globules  of  copper.  With  the  fluxes  reacta 
for  copper.     Soluble  in  acids  with  effervescence. 

Obs. — Aurichalcite  occurs  at  Loktevski,  at  a  copper  mine  in  the  Altai,  where  it  is  asso- 
ciated  with  calpite  and  limonite.  sometimes  forming  a  drusy  covering  upon  thèse  minerais;  at 
Morawitza  in  the  Banat;  Chessy,  near  Lyons;  Rezbanya.  in  Hungary;  Campiglia  in  Tuscany; 
at  Matlock  in  Derbyshire.  of  a  pale  ^reen  color,  laminated  structure,  and  pearly  luster;  at 
Roughten-Gill,  in  Cumberland;  Leadhills,  Scotland;  zinc  mines  of  the  province  of  Santander, 
Spain;  at  the  zinc  mines  of  Laurium,  Greece. 

In  the  U.  S.,  at  Lancaater,  Pa.;  from  the  Santa  Caterina  Mts.,  Arizona,  in  fine  spécimens, 
reported  also  from  the  Copper  Queen  mine,  Bisbee.  At  the  Eesler  mine,  Big  Cottonwood,  and 
the  Cave  mine  in  Beaver  Co..  Utah. 

The  minerai  aurichalcite  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (l.  c),  and  called  Brass  cre  (Mine  de  Laiton),  "because,"  as  he  says,  "  the  compound  of 
copper  and  zinc  is  hère  made  by  nature."  Among  the  brass  or  copper  ores  of  the  anclents, 
auriehalcum  was  reputed  the  best  (Pliny,  33,  2);  and  Sage  was  thence  led  to  suggest  (l.  c,  1791) 
that  the  cupriferous  ccUamine  (which  afforded,  as  he  showed  bv  experiment,  the  best  of  brass, 
without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  auriehaleum.  As  the  ore  is 
a  scarce  one,  this  Is  not  at  ail  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  aurichaieum 
by  Virgil  and  Horace,  and  also  in  the  middle  âges. 

The  Latin  word  cnmehaleum  h  regarded  by  some  good  authoritles  as  derived  from 
*op€ixctXHoi  (=  mauntain  hrass);  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it 
oriehalmm.  But  others  regard  it  as  a  hybrld  word  (from  the  Latin  aurum,  ffold,  and 
XaXKoi^  brasê  or  broraé),  and  the  o  of  Hie  poets  as  an  example  of  the  admissible  change  in 
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Latin  of  otf  to  o.  Glocker,  in  view  of  the  first  of  thèse  dérivations,  changes  aurichalcite  to 
oriehaUite;  but.  whatever  the  dérivation ,  as  the  use  of  auriehalcum  dates  from  before  Pliny's 
time.  we  modems  mav  as  well  let  it  stand  without  correction. 

BuraiUe  is  named  f rom  M.  Burat,  who  is  stated  to  hâve  discovered  the  minerai  in  Itâly. 

ArtiL — Cf.  Delesse,  I.  c;  also  Belar,  who  tbrows  doubt  upon  the  observations  of  Delesse. 

ReL — *  For  observations  on  the  form  see  Belar,  1.  c. 

291.  HTDROZINOITB.  Calamine  SmMgan,  Phil.  Tians  .  12,  1808.  Zinkbldthe  Kartt,, 
Tabell..  70,  99,  1806.  Hydro-carbonate  of  Zinc.  Earthy  calamine.  Zinconise  Beud.,  Tr.,  2, 
857,1832.  ZincBloom.  Hydrozinkit  Kenng.,  Min.,  1858.  Marionite  Elderhorst,  O.  Rep. 
Arkansas,  153.  1858.    Cegamit  Weisbach,  Bynops.  Min..  86,  1875. 

Massive,  fibrous,  eartby  or  compact.  As  incrustations^  the  crusts  sometimes 
concentric  and  agate-like.     At  times  reniform,  pisolitic,  stalactitic. 

H.  =  2-2'5.  G.  =  3'58-3*8.  Luster  dull.  Color  pure  white,  grayish  or 
yellowish.    Streak  shining.    Usually  eartby  or  cbalk-like. 

Comp. — A    basic     zinc    carbonate,    exact     composition    uncertain,    perbaps 

ZnC0,.2Zn(0H),  or  3ZnO.CO,.2H,0  =  Carbon  dioxide  13-6,  zinc  oxide  75-3, 

water  ll'l  =  100. 

Analyses  vary  somewhat  widely  probably,  in  conséquence  of  want  of  homogeneity  in  the 
material  examined:  1,  Cossa.  Att.  Soc.  Tor.,  6,  189,  1870.  2,  V.  v.  Zotta,  Zs.  Kr.,  13,  148, 
1887.    Also  5th  Ed.,  p.  711. 

COs         ZnO        H,0 

1.  Auronzo  14  55        7821        11-88    =  99*59 

2   Bleiberg  1705       7076       lOSO   PbO  126,  Fe,0, 0-42,  SiO,  086  =  100-16 

^Pjr^  etc.— In  the  closed  tube  yields  water;  in  other  respects  resembles  smithsonite. 

Oba. — Occurs  at  most  mines  of  zinc,  and  is  a  resuit  of  the  altération  of  the  other  ores  of 
this  métal. 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in 
Spain,  along  with  (famine,  smithsonite,  and  sphalerite,  covering  the  tloor  of  an  eztensive 
cavern  to  a  depth  of  a  yard  and  a  half ,  and  hanging  in  dazzling  white  branching  stalactites 
from  the  roof;  part  is  concretionary.  pisolitic,  nodular;  it  is  intimately  mixed  with  âne  silicate, 
and  is  pseudomorphous  after  it;  and  opal-like  masses  of  silicate  and  hvdrous  carbonate  are 
common,  formed  by  the  falling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  jprovince  of  Guipuzcoa,  Spain,  near  La  Nestosa,  at  the 
mines  of  Las  Nieves  and  La  Augustma;  at  Bleiberg  and  Raibel  in  Carinthia;  near  Reims- 
beck,  in  Westphalia;  in  HOllenthal,  on  the  Zugspitze  in  Bavaria;  at  Taft  in  the  province  of 
Jesd  in  Persia. 

In  the  U.  S.,  at  Friedensville.  Fa.;  at  Linden,  in  Wisconsin,  as  a  concretionary  fibrous 
white  crust  on  smithsonite;  in  Marion  Ca,  Arkansas  {marùmite),  in  concentric  and  contorted 
laminœ  and  botryoidal  crusts;  with  sphalerite,  etc.,  at  Joplin,  Mo. 

Beudant's  name  nncanm,  from  zinc  and  tcârti,  powder,  has  priority,  but  is  too  badly 
formed  to  be  retained. 

Artif. — Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonates 
of  the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  to  the 
air,  is  a  relatcd  compound.  Belar  (Zs.  Er. ,  17,  128,  18iB9)  describes  an  artificial  hydrous  zinc 
carbonate,  ZnCOs  -\-  HsO,  in  crystals  resembling  hydromagnesite  in  habit. 

292.  HTDROOERUSSITB.  A.  E.  Ifardenêkiôld,  G.  F6r.  FOrh..  3.  881,  1877.  Hydro- 
cerusite.     Plumbonacrite  ffeddle,  Min.  Mag.,  8,  201,  1889. 

In  tbin  hexagonal  planes^  optically  uniaxial,  négative  Lcx.' 
Soft.     G.  =  6*14,  artif.  cryst.     Colorless.     Luster  pearly.  ' 
Comp — A  basic  lead  carbonate,  probably  2PbC0,.Pb(0H),  or  3Pb0.2CO,.H,0 
=  Carbon  dioxide  11-4,  lead  oxide  86-3.  water  23  =  100. 

P3^.,  etc. — Tields  lead  on  charcoal.    Soluble  in  acid  with  évolution  of  carbon  dioxide. 

Oba. — Occurs  sparingly  as  a  coatinc;  on  native  lead,  at  Lftngban,  Wermland,  Sweden. 
Also  in  cavities  in  râlena  at  Wanlockheao,  Scotland. 

Artil— An  arnâcial  basic  lead  carbonate  with  the  above  composition  Is  described  by 
Bourgeois,  Bull.  Soc.  Mhi.,  11,  221,  1888. 

Rei:— 1  Bull.  Soc.  Hin.,  8,  85,  1885. 

293.  DAWSONITZS.    B,  J.  HarringUm,  Can.  Kat.,  7,  806,  1874. 
Monoclinic  ?.    In  tbin  incrustations  of  radiating  bladed  crystals. 
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Gleayage:  longitudinal  easy.  H.  =  3.  G.  =  2*40.  Luster  vitreous.  Color 
white.  Transparent  to  translucent.  Double  refraction  strong.  Ax.  pi.  transverse 
to  needles  and  nearly  J.  to  the  cleavage;  axial  angle  large,  Dx.* 

Gomp. — A  basic  carbonate  of  aluminium  and  sodium,  Na,Al(C0,),.2Al(0H), 
or  Na,O.Al,0,.2CO,.2H,0  =  Carbon  dioxide  306,  alumina  35-4,  soda  21-5,  water 
12-5  =  100. 

AnaL—l.  2.  Harrington,  1.  c.  8,  Id.,  ibid.,  10,  84, 1881  after  deâucting  calcite.  4,  Friedel» 
Bull.  800.  MÎD.,  4,  28,  1881. 

CO,        Al.O,      Na.0        H,0 

1.  Montréal  29*88       32*84       20-58»       11*91    MgO  ^.,  OaO  5*95  =  10116 

2.  '•  80*72       82*68       20*17       [10*33]  MgO  0*45,  CaO  5*65  =  100 
8.         "                 27*78       3612       22*86         18*24    =  100 

4.  Tuscany  2909       86*89       1918        1200   MgO  1*89,  CaO  0*42  =  97*92 

•  Incl.  K,0  0*38. 

Pjrr. — B.B.  swells  up,  colors  the  flame  deep  yellow.  and  after  ignition  yields  an  alkaline 
reaction;  gives  a  âne  blue  with  cobalt  nitrate;  in  the  closed  tube  yields  water  aud  carbon  dioxide. 
Soluble  in  acida  with  efferreacence. 

Obs. — Found  aa  a  cryatalline  coating,  resembline  tremolite,  on  the  Jointed  surfaces  of  a 
feldspathic  dike  cutting  the  Trenton  limestone  near  McGiU  Collège,  Montréal;  it  is  associated 
with  calcite,  dolomite,  pyrite,  etc.  Also  from  the  province  of  Siena,  Pian  Castagnaio,  Tuscany, 
in  a  quartzose  rock,  impregnated  with  dolomite,  in  part  argUlaceous;  associateid  with  calcite,' 
dolomite,  pyrite,  liuorite,  and  cinnabar. 

Roi—'  Bull.  Soc.  Min.,  1,  8,  1878. 

HoviTE.  Native  Carbonate  of  Alumina  and  Lime,  /.  K  et  O.  Oladstone,  Phil.  Mag.,  23, 
461,  1862. 

A  soft  white  earthy  substance  from  fissures  in  flint  at  an  old  quarrr  in  the  Upper  Chalk» 
at  Hove  near  Brighton.  Analyses  show  silica,  carbon  dioxide,  alumina.  lime  and  water;  it  may 
be  a  carbonate  oi  alumina  ana  lime,  but  yery  impure  and  of  doubtful  nature.  See  6th  Ed., 
p.  709. 


294.  THBRMONATRITB.  Ntrpor  and  Nitrum  pt  Vet,  Natron,  Alkali  orientale 
impurum  terrestre,  Jordblandadt  Alkaliskt-salt,  WM.,  Min.,  174,  1747.  NatUrliches  minerai- 
isches  Alkali  Wem,  Prismatisches  Natronsalz  Moh».  Thennonatrit  Haid,,  Handb.  487,  1845. 
Thermonitrit  Hautm,,  Handb.,  1411,  1847.    Soude  airbonatée  prismatique  Dvfr, 

Orthorhombic.    Axes  à:l:è  =  0-8268  :  1  :  0-8089  Marignac\ 

100  A  110  =  39°  35',  001  A  101  =  44°  22^',  001  A  011  =  38°  58^'. 

Forma  (artif.  cryst.):  h  (010.  »-{)  m  (110,  /)  u  (101.  1-i)  p  (122,  1-S) 

a  (100,  %-%)  6  (001,  0)  g  (102,  H)  «  (021,  2  i) 

mm'"  =  ♦79*'  10'  gsf  =  62'    8'  «'  =  IIO**  88i'  pp"    =  86'  47 

ag       =  •63'  56'  un'  =  88'  45'  pp'  =    41'  89'  pp'  =  72'    Oi' 

Often  in  flattened  crystals  \  c  or  a,  also  prismatic  c.  Usually  as  an 
efflorescence. 

Cleavage:  ô  difficult.  Somewhat  sectile.  H.  =  1-1*5.  G.  =  l'5-l"6.  Luster 
vitreous.     White,  grayish,  yellowish.     Taste  alkaline. 

Ck>mp. — Hydrous  sodium  carbonate,  Na,CO,  +  H,0  =  Carbon  dioxide  35*5, 
soda  50-0,  water  14-5  =  100. 

ObB.~Occurs  in  varions  lakes,  and  as  an  efflorescence  over  the  soil  in  many  dry  régions  of 
the  globe;  also  about  some  mines  and  volcanoes.    It  results  from  the  efflorescence  of  natron. 

Ref.—^  Ann.  Mines,  12,  55.  1857;  cf.  the  somewhat  différent  results  of  Haid.,  £d.  J.  8c.,. 
2,  827,  1825  or  Pogg.,  6,  869.  1825. 

296.  NESQUEHONITB.    F.  A.  Qenth  and  8.  L.  Penfleld,  Ara.  J.  Se.,  39.  121,  1890. 

Orthorhombic.    Axes  à  :h:è  =  0-64446  :  1  :  0-45678  Penfield. 

100  A  110  =  32°  48',  001  A  101  =  35°  19|',  001  A  011  =  24°  33'. 

Forma:  b  (010  «),  c  (001,  0),  m  (110,  /),  d  (011,  1-ï).  Angles  (approx.):  mm'"  =  »65'86V 
dd:  =  •49'  6'. 
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In  prismatic  crystals,  usnally  united  in  radiating  groupa;   prismatic  faces: 
deeplj  Btriated  vertically. 

Cleavage:  m  perfect;  c  less  so.     Fracture  splintery  |  m.     H. =2 '5.     6.=1'83- 
1*85.    Lnster  vitreous  or  slightly  greasy.     Colorless  to  white.    Transparent  ta 
transluceut.     Optically  — .     Ax.    pL  \c,    Bx  i_  100.     Dispersion  small^  p  <  v. 
Axial  angles^  Pfd.: 

2E,  =  88"65'Li       2Ey  =  84°  16' Na       2Ep  =  84"  22' Tl 

Also  (artif .  cryst.)  /?,  =  1-501    Xy  =  1626    .-.    2Vy  =  53' 6' and  a  =  1-496. 

Comp. — Hydrous  magnésium  carbonate,  MgCO,  +  3H,0  =  Carbon  dioxide 

31-4,  magnesia  29-0,  water  39*1  =  100. 

^     c 


AnaL— 1, 2,  Glenth,  l.c.  :  1,  original  crystals;  2,  material  peeudomorphoua 
after  lansfordite. 


CO, 

MgO 

H,0 

1. 

80-22 

29-22 

40-82    =      99-76 

2. 

28-86 

28-28 

42-92    =    100 

m 


Obs. — ^From  an  anthracite  coal  mine  at  Nesquehoning,  4  miles  from 
Lansford,  8chuylkill  Ce,  Penn.;  when  found  it  fonned  the  base  of  stalac- 
tites and  incrustations,  the  remainder  of  which  consisted  of  lansfordite, 
ont  of  whicb  it  had  been  formed;  later  the  entire  stalactites  became  altered 
into  a  white  chalky  substance  with  fibrous  structure  which  was  also  nesque- 
honite  (cf.  lansfordite,  p.  806). 

Artil— Deposited  in  crystals  from  a  solution  of  MgCOs  in  water  containing  carbon  dioxide; 
they  are  identical  with  the  natural  crystals.  Cf.  Pfd.,  i.  c,  also  Mitsch.,  Mem.  Soc.  Genève,  14^ 
262,1866. 


m 


l 


296.  NATRON.  Ntrpov,  Nitrum.  of  the  AncienU.  Hemiprismatisches  Natronaalz  Moihê^ 
Katrit  Weiàboeh,  Synops.  Min.,  p.  7,  1876.  Soda.  Carbonate  of  Soda.  Sodium  Carbonate. 
Soude  carbonatée. 

Monoclinic.    Axes:  à  :  ^  :  <5  =  1-4828  : 1 :  1-4001;  p  =  ♦58*'  52'  =  001  A  100 
Haidinger\ 

100  A  110  =  51^  46',  001  A  ÎOl  =  57°  39^,  001  A  011  =  50°  9^' 

Fonns  (artif.  cryst.)»:  a  (100,  »4),  h  (010,  U),  e  (001,  0);  m  (110,  /);  ê  (ÎOl,  li);  ê  (011.  14)^ 
P  (Î12.  i). 

Angles:  mm'"  =  nOS**  82',  a'ê  =  68°  29',  eef  =  «lOO^  19'.  cm  =  IV  20'.  op  =  48*  48*^ 
fp'  =  69'  66'. 

Twins:  tw.  pi.  c.    Crystals  tabular  1  b. 

Gleav^e:  c  distinct;  h  imperfect;  m  in  traces.  Fracture  conchoidaL 
Brittle.  H.  =  1-1*5.  G.  =  1-42-1 -46.  Vitreous  to  earthy.  White^ 
sometimes  gray  or  yellow,  owing  to  impurities.  Taste  alkaline.  Opti- 
cally—. Ax.  pi.  and  Bx^  _L  h.  Bxo  a  c  =  +  41^  8'.  Dispersion  p  >  v 
small.    Axial  angles: 

2Er  =  112°  48'        2Ey  =  113°  42'  Dx. 

Comp. — Hydrous    sodium    carbonate,    Na,CO,  +  10H,O  =  Carbon 

dioxîde  =  15-4,  soda  21-7,  water  62-9  =  100. 

Obo. — Occurs  in  nature  only  in  solution,  as  in  tbe  soda  Iakes  of  Egypt  and  else- 
where,  or  mixed  with  the  other  sodium  carbonates.    See  Trôna  and  Tnermonatrite, 

Rat—'  Ed.  J.  Se,  2,  826,  1825,  or  Pogg..  B,  869,  1826.  Cf.  also  Dx.,  Min:,  2,  168,  1874; 
Rg.,  Kr.  Ch.,  549.  1881. 


297.  QAT-LUSSmi  Boitsnngault,  Ann.  Cb.  Phys.,  31,  270.  1826.    Gaylussite. 

Monoclinic.    Axes  à:h:è  =  1-4897  :  1  :  l'4442;  /S  =  78^  26^'  =  001  A  100 
Phillips». 

100  A  110  =  55^  35',  001  A  101  =  49°  41  J',  001  A  011  =  54°  45'. 
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CARBONATES. 


Torma}  :  a  (100,  »-î),  b  (010,  «),  c  (001,  0);  «i  (110,  /);  ê  (ÏOl.  l-î);  «  (011.  1-i);  r  (Î12,  J). 


mm'"  =  *lir  10' 
a'«      =      SI**  62' 

1. 


«'  =  •109*  80' 
<5r  =     48°  20' 


em  =  ♦88'  80' 
rr'  =    69*  29' 


2. 


«w  =  42"  21 

er  =27**  44' 

3. 


1,  South  America.    2,  8,  Ragtown,  Nevada. 

Grystals  often  clongated  [  à;  aiso  âattened  wedge-shaped  :  surfaces  usuallyun- 
even,  e  striated  ||  edge  e/r. 

Cleavage:  mperfect;  c  rather  difficult.  Fracture  conchoidal.  Very  brittle. 
H.  =2-3.  G.  =  1*93-1*95.  Luster  vitreous.  Color  white,  yellowish  white.  Streak 
uncolored  to  grayish.  Translucent.  Oçtically  — .  Ax.  pi.  and  Bx,  J_  b,  Bx<,  A  i 
=  —14°  48'  red,  —13°  8'  blue.   Dispersion  p  <v,  and  crossed  large.  Axial  angles: 

Atl7"C.       2E,  =  5r88'       2E«  =  62' 68'  At  71-5'       2E,  =  68' 82' Dx. 

Comp. — Hydrous  carbonate  of  calcium  and  sodium,  CaCO,.Na,CO,  +  6H,0  = 
Calcium  carbonate  33*8,  sodium  carbonate  35*8,  water  30*4  =  100. 

Pyr^  etc. — Heated  in  a  closed  tube  decrepitates  and  becomes  opaque.  B.B.  fuses  easily  to 
a  white  enamel,  and  colora  the  flame  intensely  yellow.  Dissolves  in  acids  with  a  brisk  ener- 
vescence;  partly  soluble  in  water,  and  reddens  turmeric  paper. 

ObB. — Abundant  at  Lagunilla,  near  Merida,  in  Venezuela,  where  itscrystalsaredisseminated 
at  the  bottom  of  a  small  lake,  fn  a  bed  of  clay,  covering  tirooy  the  natives  call  them  dawê  or 
nailêt  in  allusion  to  their  crystalline  form. 

Also  abundant  in  Little  Sait  Lake,  or  Soda  Lake,  in  the  Carson  désert  near  Ragtown, 
Kevada.  The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are  dense  and  strongly  saline; 
the  gay-lussite  is  deposited  upon  the  evaporation  of  the  water;  it  also  occurs  in  another  smaller 
Soda  lake  in  the  same  ncighborhood: 

Named  af  ter  Gay  Lussac,  the  Prençh  chemist  (1778-1850). 

Arti£ — Obtained  by  various  methods.  also  in  connection  with  soda  manufacture.  Cf. 
Arzruni,  1.  c,  and  authoi-s  quoted  by  him;  also  Rg.,  J.  pr.  Ch.,  36,  106,  1887. 

Alt. — On  the  supposed  pseudomorphs  {natrocalcité)  after  gay-lussite  from  Sangerhausen 
("Qerstenkôrner '')  and  elsewhere,  see  p.  907  and  p.  271. 

Ref.-i  Accepted  by  Dx  ,  Min.,  2.  171,  1874;  earlier,  Ann.  Ch.  Phys.,  7,  489, 1848.  Cl.  also 
Cordier,  Ann.  Ch-.  Phys.,  31.  276, 1826;  Ph..  Phil.  Mag..  1.  268.  1827;    Mlr.,  597,  1852. 

On  Nevada  crystals.  Blake,  Ara.  J.  Se,  42,  221,  1866.  On  the  form  and  optical  properties 
of  artiâcial  crystals,  cf.  Arzruni,  Zs.  Kr.,  6,  24.  1882,  who  gives  gênerai  literature. 

298.  liANTHANinS.  Kohlensaures  Cereroxydul  Ben,,  Zs.  f.  Min.,  2.  209,  1826;  Kohi. 
Ceioxydul  Hùinger,  Afh.  Min.  Qeog.  Schwed..  144,  1826.  Carbonate  of  Cerium.  Carbocérine 
Beud.,  Tr.,  2,  864.  1832.  Lanthanit  Haid,,  Handb.,  600,  1845.  Hydrolanthanit  Qioeker, 
Synops.,  248,  1847.  • 

Orthorhombic.    Axes:   â:l:è  =  0'9528  :  1  :  0*9023  Lang*. 
100  A  110  =  *43"  37',  001  A  101  =  43"  26^',  001  A  011  =  42"^  3^'. 
Ponns:  a  (100,  t-î).  e  (001,  0);  m  (110.  J);  o  (111,  1). 

Angles:  mm'  =  87"  14',  oo'  =  70"  13',  oo"  105"  12',  oo'"  =  66"  28',  oc^"  =  *74"  48'. 
In  thin  four-sided  plates  or  minute  tables  ||  c,  with  beveled  edges.    Also  fine 

granular  or  earthv. 

Cleavage:     micaceous  ||  c.      H.  =  2'5-3.      G.  =  2*605 
Genth;  2-666   (?)   Blake.    Luster  pearly  or  dulL    Color 
Çi'ayish  white,  délicate  pink,  or  yeÛowish.     Optically  — • 
Ax.  pL  1  a.     Bx  J.  c.    Dispersion  p  <  v  small.    Axial  angles: 


TRONA. 
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2E,  =  108°  1'         2Ew  =  108°  39'  Dx.* 

Gomp. — Hydrous  lanthannm  carbonate^  La,(CO,),  +  9H,0  =  Carbon  diozide 
^1-4,  lanthanum  trioxide  52-4,  water  26*2  =  100. 

Analyses,  see  5th  Ed..  p.  710.    Didymium  is  présent  wlth  the  lanthanum. 

Pyr^  «te — In  the  closed  tube  yields  water.  B.B.  infusible;  but  whitens  and  becomes 
<^)fique.  silvery,  and  brownish;  with  borax,  a  glass,  slightly  bluish.  reddisb,  or  amethystine,  on 
cooliDç;  with  sait  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  when  cold,  the  bead 
becoming  opaque  when  but  slightly  heated,  and  retaining  a  pink  color.    Effervesces  in  acids. 

Oba. — Found  coating  cerite  at  Bastnfls,  Sweden;  also  in  Silurian  limestone  with  the  zinc  ores 
of  the  Saucon  valley,  Lehigh  Co.,  Pa.,  in  masses  consisting  of  a^gregated  minute  tables,  very 
rare;  atthe  Sandfoid  iron-ore  bed,  Moriah,  Essex  Co.,  N.  Y.,  m  délicate  scales,  and  a  thln 
Kily  cnist,  in  fissures  in  the  ore,  and  on  crystals  of  allanite. 

Ret— I  Phil.  Mag..  26,  43,  1868;  cf.  also  Blake,  Am.  J.  Se.,  16,  228,  1858.  «  Min.,  2.  177, 
1874. 

HTDROcoiaTE.  Hydroconit  Hatum.,  Handb.,  2, 1405.  1847.  A  hydrous  calcium  carbonate, 
GaCO,  -4-  5H,0.  It  was  formed  artificially  by  Pelouze  (Ann.  Ch.  Phys.,  48,  801,  1881),  and 
Doted  as  a  récent  formation  in  a  water  pipe  by  Salm-Horstmar  (Pogg.,  36,  515,  1885),  and  as  a 
depoait  from  a  brook  near  Christiania,  Norway.  hy  Scheerer  (ib.,  68.  881, 1846).  It  is  described 
«soccurringin  acute  colorless  rhombohedrons  with  G.  =  1*75;  prismatic  crystals  obtained  by 
Becquerel  (Ann.  Ch.  Phys.,  47,  5,  1881)  are  also  mentioned,  and  dimorphism  suggested. 


299.  TRONA.     Trôna  Bagge,   Ak.   H.    Stockh.,  36,  140,    1778.    Katrum  von    Tripole, 
Stralige  Katrum,  Elaproih,  Beitr.,  3,  88,  1802.    Urao  BaussingauU,  Ann.  Mines.  12,  278,  1826. 

Monoclinic.     Axes:  à:t:è  =  2*8460  :  1  :  2-9697;  /3  =  *77°  23'  =  001  A  100 
ZepharoYich. 

100  A  110  =  70°  llf,  001  A  101  =  39°  40',  001  A  011  =  70°  57î'. 

ê  (802.  fî)  r  (211,  -  2-2)» 


a  (100,  i-i) 
€  (001,  O) 


p(804, -H) 
e  (101,  -  1H)« 


/î(l-0-18.  A-î) 

r  (2-018.  A-*) 


P  (111.  - 1)« 


o  (111,  1) 


1. 


3. 


Figs.  1,  2,  Zepharovich.    8,  Ayres. 


cp-88'   r 

cp   =    68M2i' 

rr'    =    98°  21' 

ar  =    52'  59' 

ce  =  39*  40' 

eo    =    75°58i' 

00'    =  182''  24f 

ap  =    67'  84i' 

ea  =  77*  28' 

tr    =    67"  89' 

00"   =*47'85i' 

a'o  =  •74"  54' 

cê  =  66*  41' 

pp'  =  122^  20' 

Crystals  elongated  J  axis  o,  also  flattened  ||  c.  Faces  in  the  or- 
tbodome  zone  striated  horizontally.  Often  fibrous  or  columnar 
massive. 

Cleavaffe:  a  perfect;  o,  c  in  traces.  Fracture  uneven  to 
sabconchoidal.  H.  =  2"5-3.  G.  =  2'11-214.  Luster  vitreous, 
glistening.  Color  gray  or  yellowish  white.  Translucent.  Taste 
Skaline.  Net  altered  by  exposure  to  a  dry  atmosphère.  Opti- 
cally  -.  Ax.  pi.  and  Bx»  X  ô;  Bxo  A  ^  =  8:^  6'  Zeph.  Disper- 
sion p  <  V  smaU.    Axial  angles  : 


2BLr  =78' 48'         2Ho.r  =107^ 
2H,.M  =  79'    1'         2Habi  =  106' 
2E^j  =  78*  25'        2Ha.y  =  99'  17i 


50' 


2E, 

2Ebi 


2E^  =  187'  r 


186'  46'        ft^  =  l-oOO  I).\.' 
140'  12'        /?M=1514Dx. 

2Vy  =  76^  16'        Pj  =  1-507  Z. 
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CARBONATES, 


Comp.— Na,CO,.HNaCO,  +  2H.0  or    3Na,0.  400,.5H,0  =  Carbon  dioxidfr 
38-9,  soda  41-2,  water  19*9  =  100,  Chatard. 

Anal.— 1.  BouBsingault,  1.  c.    2,  Reinitzer,  Zs.  Er.,  13,  138.  Ib87.    8,  T.  M.  Chatard,  Am. 
J.  Se,  38,  59, 1889,  also  other  anals.  on  salts  obtained  by  the  evapoi-alion  of  the  water  of  Owen'a 
Lake,  and  on  artif .  compounds. 


CO, 

Na,0 

H,0 

1.  Urao 

2.  Trôna 

8.  Owen'8  Tjake  G.  =  2147 

89-00 
88-98 
8818 

4122 
40-77 
4100 

18-80  =  99-02 

19-96  Ka,S04  020  --^  99-86 

2007  Cl  019,  SO,  0  70,  inaol.  0  02 

=  100*11. 

Chatard  establishes  the  above  composition  for  urao,  and  shows  that  trôna,  sometimes  called 
" sesquicarbonate  of  soda,"  is  an  impure  form  of  the  same  compound;  be  also  shows  the 
variation  which  may  come  f rom  the  admixture  of  other  carbonates  (cf.  1.  c. ,  and  Natural  Soda, 
its  occurrence  and  utilization,  Bull.  60,  U.  S.  G.  Surv..  1887-88). 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  carbon  dioxide.  B.B.  imparts  an  intenselv 
yellow  color  to  the  flame.  Soluble  in  water,  and  effcrvesces  with  acids.  Reacts  alkallne  witK 
moistened  test  paper. 

Ob». — Found  in  the  province  of  Fezzan,  Africa,  forming  thin  superficial  crusts  at  numeroua 
points  especially  in  connection  with  certain  sait  lakes.  Umo  is  fouua  at  the  bottom  of  a  lake  at 
Lagunilla,  Venezuela,  S.  A.,  a  day's  joumey  from  Merida.  Also  near  soda  lakes  at  other 
local  ities. 

Efflorescences  of  trôna  occur  near  the  Sweetwater  river,  Rocky  Mountains,  mlxed  with 
sodium  sulphate  and  common  sait.  An  extensive  bed  in  Churchill  Co.,  Nevada.  In  fine  crya- 
tals  at  Borax  lake,  San  Bernardino  Co.,  California,  with  hanksite,  glauberite,  thenardite,  etc.; 
also  formed  by  the  spontaneous  evaporatlon  of  the  saline  waters  of  Owen's  Lake,  Inyo  Co..  Cal. 
(Cf.  Chatard.  1.  c). 

Réf. — *  On  artif.  cryst.,  Zs.  Rr.,  13.  185,  1887;  for  earlier  measurements  cf.  Haid.,  Ed.  J. 
Se.  2,  825,  1825,  or  Pogg.,  6,  867,  1825.    Dx.,  who  makes  o  =  m  (110),  etc.,  adds  two  domea. 
perhaps  407,  209  (Z.),  N.  R.,  182,  1867,  Min.,  2,  169,  1874.    «  E.  F.  Ayres,  Am.  J.  Se.  38,  65, 
1889. 


300.  HTDROBlIAONBSITE.  T.  WachimeiêUr,  Ak.  H.  Stockh..  18,  1827.  Hydromag- 
nesit  t.  Kohell,  J.  pr.  Ch..  4. 80, 1885.  Hydrocarbonate  of  Magnesia.  Lancasterite  pt.  SUUman,. 
Jr.,  Am.  J.  Se,  9,  216,  1850.    Magnesia  alba  Pharm, 

Monoclinic  ?.     Axes  à:h:é  =  1-0379  :  1 :  0-4662;  /3  =  90**  Dana^ 
100  A  110  =  46°  4',  001  A  101  =  24°  8^',  001  A  011  =  24°  56f . 

Forma:  a  (100,  i-î),  wi  (110.  /).  p  (121,  2-à).  Angles:  mm"  =  *92'  8'.  yy'  =  ♦86'  20', 
Ifp"  =  91''  51'  yy"'  =  80°  40'.  ay  =  *7r  50". 

Grystals  small^  iisually  acicular  or  bladed^  and  tufted.  Alsa 
amorphous;  as  chalky  or  mealy  cnists. 

Brittle.  H.  =  3-5  cryst.  G.  =  2-145-2-18  S.  &  B.  Luster 
vitreous  to  silky  or  Biibpearly;  also  earthy.  Color  and  streak 
white. 

Gomp. — Basic  magnésium  carbonate,  3MgC03.Mg(OH),  +  3H,0 
or  4Mg0.3CO,.4H,0  =  Carbon  dioxide  36-3,  magnesia  43*9,  water 
19-8  =  100. 

Anal.— 1,  Wachtmeister,  1.  c.  2,  v.  Kobell,  1.  c.  8.  4.  Smith  &  Brush,  of 
crystalline  Yarieties,  Am.  J.  Se,  16,  214,  1853.  5,  Tschermak,  Min.  Mitth., 
118,  1871. 

CO,        MgO        H,0 

86-82  42-41  18  58  SiO,  0*57,   Fe,0«  0  27,   earthy  matter 

86-00  43-96  1968  SiO,  086  =  100  [139  =  99*99 

86-69  48-20  19-83  Fe  and  Mn  tr.  =  99*72 

86-74  42-80  2010  Fe  and  Mn  tr.  -  9914 

85-71  44-02  19-74  insol.  0*99  =  100*46 


n 


m 


1.  Hoboken 

2.  Kegroponte  ^ 
8.  Texas,  Pa. 

4. 

5.  Kraubat 


G.  =  216 


Pyr.,  etc.— In  the  closed  tube  ^ives  off  water  and  carbon  dioxide.  B.B.  infusible,  but 
whitens,  and  the  assay  reacts  alkalme  to  turmeric  paper.  Soluble  in  acids;  the  crystalline 
compact  varieties  are  but  slowly  acted  upon  by  cold  acid,  but  dissolve  with  effervescence  in 
hot  acid. 

Obs. — Occurs  at  Hrubschitz,  in  Moravia,  in  serpentine;  also  in  acicular  crystals  in  serpen> 
tine  at  Kraubat,  Styria;  in  Kegroponte.  near  Kumi;  at  Kaiserstuhl,  in  Baden,  impure.     In  the 


BTDBOQIOBERTITE—LAJiiSFORDITB. 


cniats.     The  brucite  of  Hoboken  sometlmea  chAngâs  ou  exposure  lo  an  eahhy  bydromagDMlte. 

The  laruatlerite  of  Silllman  (1.  c.)  Is  sbowa  hy  SinlUi  and  Brusb  to  be  a  mUture  of  bruclM- 
«ud  hydromagneslte. 

neudomorphs  after  brucite  occur  M  Wood'a  mine. 

RaL— '  Made  moDocllnic  by  3.  D.  D,  (Atn.  J.  8c.,  17,  84,  ISH),  but  tbe  autbor's  measure> 
menta  make  tbe  variattoo  from  tbe  ortboTbombtc  type  at  least  veiy  amall;  thia  coDâmu 
Tachermak'a  optical  regulta  (1.  c.)- 

301.  BTDSOaiOBSRTTTB.  Idrogtobertlte  S.  SeatuAi.  Rend.  Accad.  Bc.,  Napoli. 
Dec.  12, 1885. 

In  spherical  forma,  2  to  15  mm.  in  diameter;  compact.  O.  =  2-149-2'174, 
Color  lignt  gniy. 

Comp.— MgCO..Mg(OH), -!- 2H,0  or  2MgO.CO,. 3H,0  =  Carbon  dioxid« 
24-7,  magnesia  44-9,  H,0  30-4  =  100. 

An«L— 1,  S,  E.  Scacchi,  botb  calculated  to  100  atter  deductlng  Impurities. 


co, 

MgO 

H.0 

2618 

44-91 

2S-98    =    100 

as» 

44-38 

80-48    =    100 

302.  IiANSFOBIHTE.    If.  A.  Otnth,  Za.  Er.,  14,  366,  1688.    F.  A.  OanlA  and  S.  L. 
FfTiJIeld.  Am.  J.  Se.,  39,  121,  1890. 

Triclinic.     Axea    àih:é  =  0-5493  :  1  :  05655;  a  =  95°  21|';  /S=  100°  15'> 

y  =  9?°  274'  Penfield. 

100  A  010  =  86°  31',  100  A  001  =  79°  27|',  010  A  001  =  •84°  6'. 


Fonia:  jr(lÎ0, '/) 

S    (010.  i-ï)  l   (170,  i-7) 

<    (001.  0)  /  (SOI.  >i,) 

m  (110,  /')  d  (021,  8-1) 

h  (160,  vS)  e   (021,  '2-1) 
k  (SiO, '|.S) 


P  (111,  1)  o  (113,  i,)  g  (8la.  ■|.S) 

V  (iii.  .1)  n (iîi.  1,)  r (ioiâ-11,  'If |> 

■    (St3.  ,f  3)  /3<13l.  8-0}  r  (lâ2, 'l-ô) 

X  (133.  ,1-8)  ir  (153.  t-8,)  *  (173,  'J-t) 

»  (5  15  1,  .1^4)  ji(in,  '1) 


Angles:  em  =  78°  12',    eJf '  =  "«e'  86',  mJf '  =  •. 
=  44"  60'.    ep  =  W  69'.    ap  =  42°  40*'.     For  other 


67'.  6Jf ■  =  m'  18',  M  =  «W  Ift 

;lea,  see  Pfd. 

In  stalactitic  forma,  boanded  at  tbe  free  extremity  with  cryatalline  faces. 


^^ 


Cleavage:  distinct,  probably  ]  c.  H.  =  2  5.  G.  =  l-M  StactbonBe;  l'698 
Keeley.  Luater  ou  original  cryatalline  faces  vitreons.  White  and  transi  h  C(;iit, 
reeembling  paraffin,  wben  unaltered,  but  BiieeUily  becoming  dall  whita  and  opaqne. 


5M)6  CARBONATES, 

Comp.— 3MgC0,.Mg(0H).  +  21H,0  =  Carbon  dioxide  19-2,  magneda  232, 
water  57-6  =  100. 

AnaL— F.  J.  Eeeley,  Zs.  Kr.,  14,  256,  1888. 

CO,  18-90  MgO  2318  H,0  67*79  =  99'87 

Of  the  water  26-83  p.  c.  are  lost  over  H3SO4,  12*31  p.  c.  at  110"  C,  9*76  at  186"  C,  9*39  at  a 
red  beat.    Stackhouse  (ib.)  obtained:  CO, -f  H,0  [76  40],  MgO  2360  =  100. 

Obs. — When  first  found,  formed  small  stalactites  (up  to  20  mm.  in  leDgtb)  attacbed  to  tbe 
carboDaceous  sbale  formiD^tbe  roof  of  a  gallery  in  tbe  antbracite  mine  at  Nesqueboning  near 
Lansford,  Scbuylkill  Co.,  FeDn.  Tbese  were  iu  part  cbanged  to  nesquebonite  (p.  300),  and  later 
wben  exposed  to  tbe  exterior  air  tbe  cbange  became  complète  and  tbey  were  converted  into  a 
wbite  cbalky  mass  sbowing  dull  crystalliae  planes  at  tbe  extremity. 

Htdrodolomitb.  Hydromagnesit  «.  KobeU,  J.  pr.  Cb.,  36,  304,  1846.  Ealkmagnesit 
Mauâm.f  Handb.,  1404,  1847.  Hydromanganocalcit  Hartmann,  Nacbr.,  299.  HydromagDO- 
calcit  pt.  Hydrodolomit  Bg.  Hydronickelmagnesite  Shep.,  A  m.  J.  Se,  6,  260,  18^.  Pennite 
JSform.,  J.  pr.  Cb.,  47,  13.  1849. 

Tbis  iucludes  tbe  ?iydrodolom%te  of  Yesuvius,  whicb  is  stalactitic  and  in  globular  forms; 
O.  =  2-495;  wbite  or  yellowisb  wbite.  Also  pennite  of  Hermann,  f rom  Texas,  Pa.,  wbicb  occurs 
in  apple-green  to  wbitisb  crusts.  baying  a  surface  of  minute  spherules,  on  serpentine  and 
cbromite:  tbe  color  is  due  to  nickel;  a  substance  called  pennite  also  occurs  at  Swinaness  and 
Haroldswick,  Unst.  Sbetland. 

Analyses  (see  6tb  £d.,  p.  708^  sbow  bydrodolomite  to  be  a  bydrated  carbonate  of  calcium 
and  magnésium,  but  probably  a  mixture  of  bydromagnesite  and  calcite.  Gentb  states  tbat  pennite 
is  dolomite  in  minute  bexagonal  prisms,  generally  coated  wiUi  deweylite,  etc.,  so  tbat  tbe  crys- 
tais  can  rarely  be  recognized. 

HiBBERTiTE  Hèddle,  Min.  Mag.,  2,  24,  1878.  A  pulvérulent,  lemon-yellow  substance 
occurring  witb  cbromite  on  tbe  island  of  Unst.  It  is  a  bvdrous  carbonate  of  magnésium  and 
calcium,  probably  a  mixture  like  tbe  above.  See  6tb  Ea. ,  App.  m,  p.  68.  Named  after  tbe 
discoverer  of  cbromite  on  Unst. 

303.  ZARAimi.  Hydrate  of  Nickel  (fr.  Texas,  Pa.)  Saiiman,  Jr,,  Am.  J.  Se,  3,  407, 
1847;  Emerald  Nickel  Jd.,  ib.,  6,  248,  1848  Nickel  Smaragd  Germ.  Texasit  Kenngr,,  Min.. 
1863.  Carbouato  bidratado  de  Niquel  (fr.  Spain)  A.  Casareê,  A.  M.  Alcibar  in  Min.  Revista  of 
Madrid,  304.  1860;  Zaratita  Caaareê,  ib.,  176,  Marcb,  1861.    Z&miii  torong  orthogr. 

Incrnsting;  often  small  stalactitic  or  minute  mammillary;  sometimes  appear- 
ing  pïismatic  with  rounded  summits.     Also  massive,  compact. 

Brittle.  H.  =  3-3-25.  6.  =  2 -57-2 -69.  Luster  vitreous.  Color  emerald- 
green.     Streak  paler.    Transparent  to  translucent. 

Comp. — A  hydrated  basic  nickel  carbonate,  NiC0,.2Ni(0H),  -f  4H,0  or 
3NiO.CO,.6H,0  =  Carbon  dioxide  11*7,  nickel  protoxide  59*6,  water  28-7  =  100. 
Analyses,  otb  Ed.,  p.  711. 

Tjr.,  etc.— In  tbe  closed  tube  yields  water  and  carbon  dioxide,  and  leaves  a  grayisb  black 
magnetic  residue.  B.B.  infusible.  Witb  borax  reacts  for  nickel.  Dissolves  easily  with 
effervescence  in  beated  dilute  bydrocbloric  acid. 

Obs. — Occurs  ou  cbromite  at  Texas,  Lancaster  Co.,  Pa.,  associated  witb  serpentine;  also  at 
Swinaness,  Unst,  Sbetland. 

Also  in  Spain,  near  Cape  Hortegal  in  Galicia,  wbere  It  occurs  as  an  incrustation  on  a 
magnetite  in  wbicb  tbere  is  some  nickel  sulpbide;  it  is  in  clear  emerald-green,  vitreous  crusts, 
sometimes  transparent,  and  also  in  stalactites.  From  tbe  mines  of  Rapi,  San  Miguel,  Peru.  In 
a  cbromite  mine  witb  millcrite  in  peridotvte  from  tbe  Sommergraben  near  Eraubat,  Styria. 

Named  after  Sen.  Zarate  of  Spain.    Casares's  name  antedates  tbat  of  Eenngott 

304.  iiISMINaTONITl!.    /.  C.  Booth,  Am.  J.  Se.,  14,  48.  1862. 

A  rose-colored  incrustation,  soft  and  earthy;  opaque.  Streak  pale  rose- 
colored. 

Comp. — A  hydrous  cobalt  carbonate,  but  précise  composition  not  ascertained. 

Pyr.,  etc. — Dissolves  in  bydrocbloric  acid  with  a  sligbt  effervescence,  maklng  a  green 
fioiution,  tbe  color  due  to  iron.    Cobalt  reaction  witb  b«rax. 

Obs. — Occurs  as  a  coatiug  on  tbin  veins  of  serpentine,  wbicb  traverse  bornbleude  and 
«pidote,  at  a  copper  mine  near  Finksbur^.  Carroll  Co.,  Maryland.  Named  for  Edward  Rem- 
ingtou,  superin tendent  of  tbe  mine  at  whicb  it  was  found. 

305.  TBMaBRITE.  Kolsyrad  Ytterjord  A.  F.  Svanberg  and  C.  Teng&r,  Àrsb.,  16,  206, 
1888.    Tenirerite  Dana.    Carbonvttrine  Adam,  Tabl.  Min.,  24,  1869. 


BISMUnTE--  UBANOTEALUTB. 


3()7 


Pulvérulent     In  thin  coatings.      Sometimes    an   appearance    of    radiated 
crystallizatiou. 

Luster  duU,  or  like  that  of  chalk.     Golor  white. 

Comp. — Stated  tobe  an  yttrium  carbonate^  but  no  analysis  bas  been  published. 

Pyr^  etc.— In  the  closèd  tube  yields  a  cousidenible  amount  of  wuter  (Brusb).  Eiferveacea 
^ith  acids. 

Obs.— Occurs  as  a  thin  coating  on  gadolinite  at  Ytterby,  and  is  evidently  a  resuit  of  ita 
altération.  A  similar  minerai,  sometimes  in  crystals,  is  aasociated  with  the  gadolinite  of  Llano 
Co.,  Texas,  but  it  bas  not  been  positively  identified. 


306.  BISMUTITJJ.    Bismutjt  BreUh.,  Pogg.,  63,  627,  1841.    Eohlensaures  Wismuthozyd» 
Wismuthspath,  Qerm.    Bismuthite.     Carbonate  of  Bismuth. 

IncruBting,  or  eartby  and  pulvérulent;  amorphous. 

H.  =  4-4-5.  G.  =  6 -86-6 -9  Breith.;  7-07  Rg.  Luster  vitreous  when  pure; 
sometimes  duU.  Color  white,  mountain-green,  and  dirty  siskin-green  ;  occasionally 
straw-yellow  and  yellowish  gray.    Streak  greeniah  gray  to  colorless.    Subtranslucenfc 

to  optique. 

Comp. — A  basic  bismuth  carbonate,  exact  composition  doubtful,  perhapa 
Bi,O..CO,.H,0  (Louis,  anal.  4).     Cf.  bismutosphàrite,  p.  290. 

AnaL— 1,  Rg.,  Pogg.,  76.  564,  1849.    3,  8,  Genth,  Am.  J.  Se..  23,  426,  1867.    4,  Louis. 
Min.  Mag.,  7,  1&,  1887. 


1.    Chesterfleld  Distr.    0.  =  7*67 

2. 

8. 

4.    Transvaal 


CO, 

6-56 
704 
7-80 
8*04 


Bi.O, 

9000 
89-05 
87-67 
88-96 


H,0 

8-44 
8-91 
608 
800 


100 
100 
100 
100 


The  material  in  most  cases  Is  very  impure;  from  the  above  analyses  iron  oxide,  silica,  etc.. 
bave  been  deducted.  e.g.,  in  1,  7  p.  c;  in  4,  10-5  p.  c,  G.  =  6*86  of  the  impure  material. 

Camot  obtained  in  bismuth  carbonates  from  Meymac,  Corrèze,  France,  with  G.  =  6*9-7-6: 
86-i^-89*7 p.  c.  Bi,0,,  814-6-48  CO,,  1-94-486  H,0,  C.R.,  79,  804.  1874.  Cf.  also  analyses  by 
Pienzel,  Liversidge,  Winkler,  5th  Ed.,  App.  ui,  p.  16. 

P3rr.,  etc. — In  the  closed  tube  decrepitates  and  gives  off  water.  B.B.  fuses  readily,  and 
on  charcoal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  bismuth  oxide.  DiaBolves 
hi  nitric  acid.  with  slight  effervescence.  Dissolves  in  hydrochloric  acid,  affording  a  deep 
yellow  solution. 

Obs. — Bismutlte  occurs  at  Schneeber^  and  Johanngeorgenstadt,  with  native  bismuth,  and 
near  Hirschberg  in  Russian  Voigtland,  with  brown  iron  ore,  native  bismuth,  and  bismuthinite; 
at  Joachimsthal;  Neustftdtel,  Saxony;  near  Baden.  At  Meymac,  Corrèze,  France;  with 
auriferous  quartz  in  the  Lydenburg  district  of  the  TransyaaI.  In  New  South  Wales,  at  Pond's 
Creek  with  stream  tin. 

In  the  U.  8.,  in  So.  Carolina,  at  Brewer's  mine,  in  porous  yellowish  masses,  sometimes 
reddish  from  iron  oxide;  surface  of  fracture  white  and  vitreous,  resembling  somewhat  calamine; 
in  Gaston  Co.,  N.  C,  in  yellowish  white  concrétions.  In  California.  in  gold  placers  on  Big 
Pine  Creek,  Inyo  Co.  ;  also  from  Fhœnix,  Arizona. 

Walthérite  Adam,  Tabl.  Min. .  27, 1869.  A  bismuth  carbonate  occurring  with  the  bismutite 
of  Joachimsthal  in  thin  lonçish  crystals.  vitreous  siskin-green  to  clove-brown,  translucent.  It 
con tains,  acconiing  to  Linaacker  (Yogî's  Min.  Joach..  168),  bismuth  oxide,  carbon  dioxide,. 
water,  silica;  effervesces  with acids,  and  B.B.  gives  bismuth  reactions.  Cf.  Btd.,  Bull.  Soc. 
Min.,  4  58  1881. 

Agnesite.  Carbonate  of  Bismuth  TT.  Mocgregor,  Sowerby's  English  Min.,  fl^wcî.,  Tr.,  2. 
375.  1832;  Agnesite  B.  âa  M.  Min..  591,  1852.  Gregorite  Adam,  Tabl.  Min.,  27,  1869.  An 
eartby  steatite-like  minerai  from  St.  Agnes  in  Cornwall,  made  by  Macgregor  a  bismuth 
carbonate,  but  bis  résulta  bave  been  shown  to  be  totally  erroueous.  See  further  6th  Ed.. 
p.  793. 


307.  nRANOTHAI.IjrrB.     Ealk-Uran-carbonat    Vogl  Jb.   G.  Reichs.,    4.    221,   1868. 
Flutherite  Weiàbaeh,  Synops.  Min.,  48,  1875.     Uranothallit  Sehrauf,  Zs.  Kr..  6.  410. 1882. 

Orthorhombic.     Axes  à  :h  :  é  =  0*601  :  1  :  0'358  (approx.)  Schrauf*. 

Porma:  b  (010,  i-ï).  m  (110.  /),  n  (180,  i-h  u  (201.  2  î).  o  (221,  2),  <p  (263.  2-8). 
Measured  angles:  mm"  =  60*'-68^  um  =  47°-49%  m<p  =  66**  40',  <po  =  25'-26*. 


308  CARBOJS'ATES. 

Grystals  minute  and  indistinct,  united  in  scaly  or  granular  aggregates,  often 
incrustmg. 

Cleavage:  a  (100)  easy  but  imperfect.  H.  =  2*5-3 '0.  Luster  vitreous,  on 
cleavage-fuce  pearly.  Color  siskin-greeu.  Streak  same  but  paler.  Subtrans- 
parent  to  transluceut. 

Comp.— 2CaC0  .U(CO,),.10H,0  or  2CaO.UO,.4CO,.10H,O  =  Carbon  dioxide 
23-8,  uranium  dioxide  36-8,  lime  15-1,  water  24*3  =  100. 

Anal.— 1,  Lindacker,  Jb.  G.  Reichs.,  4,  221,  1853.    2,  Schrauf,  1.  c.    8.  Foollon,  Yh.  Q. 
Reichs..  269,  1888. 


CO, 

UO. 

CaO 

H,0 

1. 

2. 
8. 

f  2418 
22-95 
2818 

8708 
86-29 
85-45 

15-55 
16-42 
1628 

28-24  =  100 

28-72  =  99-88 

22-44  FeO  248  =  99*78 

VyT. — B.B.  on  charcoal  infusible;  with  borax  and  sali  of  pbosphorus  tbe  reaction  for 
uranium.  Dissolves  witb  effervescence  in  sulpburic  acid,  a  white  deposit  being  tbrown  down; 
solution  in  sulpburic  and  bydrocbloric  acids  green,  in  nitric  acid  yellow. 

Obs. — Occurs  as  an  incrustation  on  uraninite  at  Joacbimstbal,  Bohemia. 

Re£^i  L.  c,  cf.  Brz.,  Vb.  G.  Reicbs..  269,  1888. 

308.  LIBBiaiTB.  J,  L,  Smith,  Am.  J.  8c.,  6,  886,  1848.  and  11,  259, 1851.  Uran-Ealk- 
Carbonat  Vogl,  Jb.  G.  Reicbs.,  4,  221,  1858. 

In   mammillary  concrétions^   or  thin  coatings;    cleavage    apparent    in    oiie 
direction. 

H.  =  2-2*5.      Luster  of  fracture  vitreous.      Color    beautiful    apple-green. 
Transparent. 

Comp. — A  hydrous  carbonate  of  uranium  and  calcium,  formula  perhaps  CaCO,.- 
(UO,)CO,.20H,0  (Rg.)  =  Carbon  dioxide  ll'l,  uranium  trioxide  36-4,  lime  7-1, 
water  45-5  =  100. 
AnaL-J.  L.  Smitb: 

CO,  10-2  UO,  880  CaO  80  H,0  452  =  101  4 

Pyr.,  etc.— In  a  matrass  yields  mncb  water  and  becomes  yellowisb  gray.  At  redness  it 
blackens,  witbout  f  using.  and  on  cooling  returns  to  an  orange-red  color.  At  a  bigber  beat  it 
blackeus,  aud  remains  so  on  cooline.  Witb  borax  or  sait  of  pbospborus  reacts  for  uranium. 
Dissolves  readily  in  dilute  acids  witu  effervescence. 

Obs.— Occurs  with  medjidite  on  uraninite  near  Adrianople,  Turkey;  also  at  Jobann- 
georgenstadt  and  Joacbimstbal.  Dr.  Smitb  states  that  botb  tbe  lime  and  uranium  of  tbis  sait 
are  aerived  from  tbe  uraninite.  Named  for  Baron  Justus  Liebig  (1808-1878),  tbe  German 
chemist. 

309.  VOaZJTB.  Uran-Ealk-Eupfer-Carbonat  Vogl,  Jb.  G.  Reicbs.,  4,  222, 1858.  Voglit 
Haid.,  ib.,  228. 

In   Hggregations  of  crystalline   scales.      Seules  rhomboidal   somewhat  like 
gypsum,  with  angles  of  100°  and  80°,  Haid. 

Luster  pearly.     Color  emerald-green  to  bright  grass-green.    Dichroic. 
Comp. — A  hydrous  carbonate  of  uranium,  calcium  and  copper. 
AnaL — Lindacker,  ibid. 

CO,  26-41         UO  8700         CaO  1409         CuO  840         H,0  18*90  =  9980 

Pyr.,  etc.— In  tbe  closed  tube  blackens  and  yields  water.  B.B.  in  tbe  platinum  forceps 
Infusiblc.  colors  tbe  flame  deep  green;  if  moisteDcd  witb  bydrocbloric  acid  tbe  âame  is 
momentarily  blue.  Witb  soda  on  cbarcoal  yields  metallic  copper.  Witb  borax  in  O.F.  tbe 
bead  is  yellow  wbile  bot  and  reddish  brown  on  cooling;  in  R.P.  green  while  bot  and  clouded 
-wben  cold.     Soluble  in  acids  with  effervescence. 

Obs.— From  tbe  Elias  mine,  near  Joacliimslhal,  implanted  on  uraninite. 

«cunôCKiMOKRiTK  Schrauf.  Min.  Mittb.,  137,  1873 

Occurs  at  Joacbimstbal  on  uraninite,  in  small,  six-sided  tabular  crystals  referred  to  tbe 
orthorhombic  svstem;  hm  =  58^.  A  bisectrix  is  normal  to  h.  Color  greenisb  to  yellow.  It  la 
stated  to  be  hydrous  oxycarbonate  of  uranium,  coutaining  only  traces  of  SO,.  Loss  by  ignition 
(HtO  and  CO9)  =  86*7.     Con tains  alio  a  little  lime.    Named  after  Baron  ScbrOckinger. 
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Randits  Koenig,  Proc.  Ac.  Philad.,  408.  1878.  A  canary-yellow  incrustation  on  gninite, 
at  Frankford,  near  Philadelphia,  Penn.  A  hydrous  carbonate  of  calcium  and  uranium.  An 
^malysis  (on  0  047  gr.)  of  impure  material:  [C0«  29*34],  U,0.  81  68,  CaO  32*50,  H,0  6*58  =  100. 
T.  D.  Rand  (ib.,  274,  1880)  shows  that  the  coating  consista  largely  of  calcite,  and  after  this  bas 
been  removed  by  actjtic  acid,  tbere  remain  the  unattacked  tnfts  of  acicular  crystals  of 
randite;  thèse,  dissolved  in  bydrochlorlc  acid,  yielded  largely  of  calcium  and  uranium,  with  a 
trace  of  pbosphoric  acid,  alumina,  etc. 

Sblbttb.  Luftsaures  Silber  (from  anal,  by  Selb)  Widenmann,  Min..  689. 1794,  Len»,  Min., 
95.  1794;  Grausilber;  Carbonate  of  Silver,  SeOt,  Tasch.  Min.,  9.394, 1817;  Selbit£raû2.,Handb.. 
506. 1845.  A  eniyish  ore,  madea  carbonate  by  Belb,  who  discovered  it,  in  1788.  at  the  mine 
Wenzel  near  Wolfach.  Baden.  According  to  Walchner  (Mag.  f.  Pharm.,  26,  1)  it  is  only  a 
mixture;  and,  according  to  Sandberger  (Jb.  Min.,  221,  1864).  one  of  Selb's  original  spécimens, 
under  the  lens.  proved  to  contain  within  earthy  argentite,  dolomite  and  sUver,  and  ail  parts 
afforded  a  sulphur  reaction. 

Del  Rio  described  a  silver  carbonate  from  Real  Catorce,  Mexico,  whers  it  is  called  Plata 
AmuI  (Gilb.  Ann.,  71,  11,  1822),  which  also  is  regarded  as  a  mixture.  Plata  9>fK<i,  however,  is  a 
term  somewhat  loosely  used  for  a  number  of  silver  ores.    Cf.  Domeyko,  MIa.  <2hW>  420, 1879. 


Oxygen  Salts. 
2.  SIIiIOATES. 

A.  Anhydrous  Silicates.  ?  I  ^ 

B.  Hydrous  Silicates.    r(?  ^ 

This  chapter  closes  with  a  section  including  the  Titanates,  Silico-titanateB, 

Titano-niobates^  etc.,  which  connect  the  Silicates  proper  with  the  Niobates  and 

Tantalates. 

The  Une  between  the  strictly  anhydrous  and  hydrous  silicates  cannot  be  sharply  drawn, 
since  with  many  species  which  yield  water  upon  ignition,  the  part  played  by  the  éléments 
forming  the  water  is  as  yet  uncertain.  Furthermore,  in  the  cases  of  several  groups  the  strict 
arrangement  is  deviated  from,  since  the  relation  of  the  species  is  best  ezhibited  by  introducing 
the  related  hydrous  species  inunediately  af  ter  the  others. 


A.  Anhydrous  Silicates. 

Some  species  strictly  belonglng  hère  are  placed  among  the  Hydrous  Silicates;  see  p.  668. 

I.  Disilicates,  Folyiilicatei. 
.^l     n.  MetasiUcates.    f^0]Os 
.fS  m.  Orthosilicates.  ft.C  î  '*"  < 
^-54  IV.  SttbsUioates.   f<^ç;^o^    ta -)  \  o 

The  DisiLiCATES,  RSi,0„  are  salts  of  disilicic  acid,  H,Si,Oj,  and  hâve  an 
oxygen  ratio  of  silicon  to  bases  of  4  :  1^  as  seen  when  the  formula  is  written  after 
the  dualistic  method,  R0.2SiO,. 

The  PoLYSiLiCATES,  R,Si,0.,  are  salts  of  polysilicic  acid,  H^Si.Og,  and  hâve  an 
oxygen  ratio  of  3  :  1,  as  seen  in  2R0.3SiO,.     They  hâve  been  called  trisilicates. 

The  Metasilicates,  RSiO,,  are  saclts  of  metasilicic  acid,  H,SiO„  and  hâve  an 
oxygen  nitio  of  2  :  1.     They  hâve  heu  ce  been  called  disilicates. 

The  Orthosilicates,  R,SiO„  are  salts  of  oîthosilicic  acid,  H^SiO^and  hâve  an 
oxyçen  ratio  of  1  :  1.  They  hâve  lience  been  called  uniailicates.  The  majority 
of  the  silicates  fall  into  one  of  the  last  two  groups. 

Furthermore,  there  are  a  number  of  species  characterized  by  an  oxygen  ratio  of 
less  than  1  :  1,  e.g.,  3:4,  2:3,  etc.  Thèse  basic  species  are  grouped  as  Subsili- 
cates. Their  true  position  is  often  in  doubt  ;  in  some  cafies  they  are  to  be  regarded 
as  basic  salts  belonging  to  one  of  the  other  groups. 

The  above  classification  cannot,  however,  be  carried  through  strictly.  since 
there  are  niany  species  which  do  not  exactly  conform  to  any  one  of  the  groupa, 
named,  and  often  the  true  interprétation  of  the  composition  is  doubtful.  Further- 
more, within  the  limits  of  a  single  group  of  species,  connectcd  closely  in  ail  essen» 
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tial  characters^  there  may  be  a  wide  variation  in  the  proportion  of  the  acidic  élément. 
Thus  the  triclinic  feldspars,  placed  among  the  polysilicates^  range  from  the  tme 
polysilicate^  NaAlSi,0,,  to  the  orthosilicate,  GaAl,Si.O.,  with  many  iutermediate 
compounds,  regarded  as  isomorphous  compounds  of  thèse  extrêmes.  Similarly  of 
the  scapolite  gronp,  which,  however,  is  included  among  the  orthosilicates,  since  the 
majority  of  the  compounds  observed  approximate  to  that  type.  The  micas  form 
another  example.  For  a  further  discussion  of  the  matter  see  the  spécial  groups  in 
the  pages  which  follow. 

It  is  possible  to  reduce  the  number  of  acids  assumed,  as  sugg^ted  by  Groth,  by  regard îng 
polysiliclc  acid  as  compounded  of  disilicic  and  metasilicic  acids,  HiSisOg  =  HtSisO»  -f  HsSiOs. 
Or,  as  sugffested  by  B^ker,  metasilicic  acid  may  be  regarded  as  formed  from  polysilicic  acid 
and  ortbonlicic  acid,  4H9SiOt  =  HiSitOs  -f  H«Si04;  while  disilicic  acid  may  be  considered  as. 
a  polysilicic  acid  from  wbich  orthosilicic  acid  bas  beea  isolated.  4HsSisOft=  SHiSisOe  —  H4Bi04. 
Rammelsberg  préféra  to  regard  most  of  the  more  complex  silicates,  not  conforming  to  the  simple 
types,  as  compounds  in  varying  proportions  of  metasilicates  and  ortbosilicates,  with  sometimes 
disilicates,  etc. 

An  excellent  récent  discussion  of  the  composition  of  the  Silicates  as  a  whole  is  glven  by 
Qroth  m  the  last  édition  (1889)  of  bis  Tabellarùehs  Uebernckt  der  Min&ralien,  pp.  87-102.  Brief 
but  suggestive  remarks  are  made  by  Tschermak  in  bis  Lehrhueh  der  Minertdogiê  (1883).  Im- 
portant récent  contributions  to  the  subject  bave  beeu  made  by  F.  W.  Clarke,  who  has  dis- 
cussed  the  mafter  from  a  more  or  less  theoretical  standpoint  (Am.  J.  Se,  29,  882,  1885,  31, 870^ 
1886.  38,  884,  1889,  ei  al,)  and*  also  attacked  the  problem  by  analytical  methods  (ib.,  40,  808^. 
405,  452,  1890)  with  important  résulte.  Cf.  also  Id.,  U.  S.  G.  Surv.,  Bull.,  60,  18,  1890,  78,  11. 
1891. 


L  Disilicates,  BSi.O..    FolysiUoates,  B,Si,0.. 


310.  PetaUta 

311.  Hilarita 


Petalite  Groap. 

LiAl(Si,0,),  Monoclinic 

HKCa,Al,(Si,OJ,     Hexagonal 


àihiè  p 

1-1534  :  1 :  0-7436    67°  34' 
à  =  0-6620 


àilià  fi 

31S.    Endidymita       HNaBeSi,0.        Monoclinic       1*7107:1:11071    86nH' 


310.  VETAXJTB.    Petalit  d'Andrada,  Scherer's  J.,  4,  86,  1800.    Castor  (fr.  JS\be) BreUh., 
Lieb.  Ann..  69,  486,  1849,    Berzeliite  Clarke,  Ann.  Phil.,  11,  196,  1818. 

Monoclinic.     Axes:  à:h:è  =  1-1534  :  1  :  0-7436;  /S  =  *67°  34'  =  001  A  100 
Des  Gloizeanx*. 

100  A  110  =  46°  50',   001  A  101  =  25°   33*',  001  A  011  =  34°  30^'. 


Fomis*  : 

a  (100,  i-l) 
b  (010,  t-i) 


c  (001,  0) 
m  (110,  A 
g  (120.  f-2) 


mm'"  rr  98'  40' 
bm  =  •48'  10' 
gg'      =    50°  15' 


y  (101,  -  U) 
os  (408,  -  l-î) 
o  (201,  -  2-1) 

«(»=    80"58i' 
eo  =  ♦88*37' 
eg   =    62'' 88' 


s  (&05.  H)?  cleavage 
a  (401,  4-1) 


e  mu  H) 
X  (241,  4-2) 


ea  =  89*'  37' 
ce  =58°  68' 
cm  =  74*^  52' 


ex  =  80*23' 
XX'  =  129"  82' 
mo  =    53*  14' 


The  form  of  petalite  approximates  to  that  of  the  monoclinic  pyroxenes,  especially  to 
tpodumene;  in  composition  also  thèse  two  species  are  related,  but  in  spécifie  gravity  they  diverge 
widely. 

Orystals  rare,  commonly  tabularj  b  or  elongated  J  à;  the  faces  r,  a,  o  smooth, 
the  others  often  striated  or  rough.     U sually  massive,  foliated  cleavablc. 

Cleavage:  c  perfect;  o  (201)  easy,  z  (905)  difiBcult  and  imperfect.     Fracture 
Imperfectlyconchoidal.     Brittle.     H.  =  6-6-5.     G.  =  2-39-2-46.     Luster  vitreous,. 


312  SILICATES. 

on  c  pearly.    Oolorless^  white,  gray,  occasionally  reddish  or  greenish  white.   Streak 
uncolored.     Transparent  to  translacent. 

Optically  +.  Double  refraction  strong.  Ax.  pi.  and  Bx^  _L  *;  the  ax.  pi.  in- 
clined  -  87°  30'  to  c  forred,hence  BXo.r  Aà  =  -  75*4';  also  Bxo.bi  A  <!  =-  74°  30'. 
Dispersion  p  <  v  smaU;  crossed^  weak.    Axial  angles,  castorite,  Dx.' 

2Ha.r  =  86**  27f    2Ha.y  =  86"  80J'    2Ha.bi  =  86M2'    /?,  =  1-6078    /î^  =  1-50Ô6    /?„  =  1-6180 

2Vr  =  88''  80*  2Vy  =  83"  84  2Vw  =  88"  62' 

Also,  petalite: 

2Ha.r  =  86"  24'  2H«.y  =  86"  28'  2Ha.bi  =  86"  43' 

«r^  =  1-504  /îy  =  1-510  rj  =  1*516  M.  Lévy-Lcx.» 

Var. — 1.  Coêtoriie,  in  distinct  transparent  crystals,  aflFording  the  aboyé  angles»  Dz. 
G.  =  2-88,  Breith.;  2-897-2-406.  Damour. 

2.  Ordi'Miry  petalite,  cleavable  massive;  G.  =  2412,  2-420.  2466  UtO,  Dmr. 

Comp.— LiAl(Si,OJ,  or  Li,O.Al,0,.8SiO,  =  Silica  78-4,  alumina  16-7,  lithia 
4-9  =  100. 

Anal.— 1,  Sonden,  G.  FOr.  FOrb..  6,  39.  1882.  after  deducting  0*6  p.  c.  apatite.  2,  Smith 
and  Brush,  Am.  J.  Se..  16,  378,  1863.  3,  Rg.,  Ber.  Ak.  Berlin,  13,  1878.  4,  F.  W.  Clarke. 
priv.  contr. 

SiO,    AUO.  Li,0   Na,0  K,0 

1.  UtO  I  77-97  1708  422  0 73  —    =  100  [024  =  99*76 

2.  Bolton  i  77-92  16-24  3  63  051  tr.   ign.   066.  Fe,0,  0-66.  Mg 

3.  Elba,  Caetorite  G.  =  2-386  7787  17-56  277  104  0*43  H,0  0  34  =  100         [100-^ 

4.  Peru,  Mahie  7729  16-95  262  239  <r.  ign.,  1  03,  Fe,0,.MnO  <r.  = 


The  Chemical  composition  and  relation  to  spodumene  are  discussed  by  Doelter.  Min.  Mitth., 
1,  629,  1878. 

Psn:*,  etc. — Gently  heated  emits  a  blue  phosphorescent  light.  B.6.  on  charcoal  becomes 
glassy.  subtransparent,  and  white,  and  melts  only  on  the  edges:  gives  the  reaction  for  Hthia. 
With  borax  it  forms  a  clear.  colorless  glass.    Not  acted  on  by  acids. 

Obs. — Petalite  occurs  at  the  iron  mine  of  UtO,  Sweden,  accompanying  lepidolite,  tourmaline, 
spodumene,  and  quartz;  on  Elba  (caat&nis)  in  attached  crystals. 

In  the  U.  S.,  at  Bolton.  Mass.,  with  scapolite;  at  Peru,  Maine,  with  spodumene  in  albite. 
According  to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  Canada. 

Lithia  was  first  discovered  in  this  minerai  by  Arfvedson.  The  najoie  petalite  is  from  irera- 
Xov,  a  Uaf,  alluding  to  the  cleavage. 

Réf.— >  Ann.  Ch.  Phys.,  3,  264,  1864,  and  Pogg.,  122,  648,  1864.  Cf.  Svr.,  Zs.  G.  Ges., 
22,  668. 1870.     «  L.  c,  also  Mhi.,  2,  xxxvi,  1874.    »  C.  R.,  106,  777,  1888. 

Hydrocastorite.    Idrocastorite  Q.  Qrattarola,  Boll.  Com.  Geol,.  328,  1876.    A  decom 
position  product  of  £lba  castorite.    Occurs  as  a  white  mealy  aggregate  of  fine  crystalline  needles, 
surrounding  a  nucleus  of  the  original  minerai.    H.  =2.    G.  =  216.    Anal.— 1,  Grattarola,  on 
material  not  entirely  pure.    2,  Sansoni,  Att.  Soc.  Tosc.,  4.  320,  1879. 


SiO, 

AlaO. 

CaO 

MgO 

H,0 

1. 

69-59 

21-36 

4-38 

— 

14-66    =    99-98 

2. 

6813 

19-70 

4-17 

0  60 

15-96    =    98-46 

311.  MILARITB.    Kenngott,  Jb.  Min.,  81,  1870.     Giufite  Kuschel-Kôhler,  ib.,  926.  1877. 

Hexagonal.     Axis  è  =  0:6620;  0001  A  lOÎl  =  *37"  23|'  Rinne'.     In  hexagonal 
prisms  with  c  (0001),  m  (lOÏO),  a  (ll56),  p  (lOîl).    Pyramidal  angles  :  pp'  =  o.. 
21',;;;?^^  =  105"  13'. 

Cleavage  not  observed.     Fracture  conchoidal.     Brittle.     11.-5-5-6.    (x.=2-55 
-2*59.     Luster  vitreouB.     Colorless  to  pal(*  green,  glassy. 

Basai  sections  show,  in  polnrized  light.  a  division  into  six  radial  sectors  (biaxial).  often 
with  a  central  core  diagonally  placed  and  also  divided  into  six  sectors.  The  central  portion  is 
Bometimcs uniaxial.  Hence  regarded  as  pseudohcxagonal  (analogous to  witherite)  by  Tschermak*, 
Des  Cloizeaux*.  Mallard*.  Rinne',  however,  shows  that  the  original  position  oi  equilibrium  was 
hexagonal  and  the  anomalous  characters  are  secondary;  this'is  confirmedby  Ramsay*.  who  finda 
that  fncrease  of  température  makes  the  biaxial  portions  bccome  uniaxial. 

Comp.— HKCa,Al,(Si,0,),    or    H,O.K,0.4Ca0.2Al,0,.24SiO,  =  Silica    72-7, 
alumina  10-3,  lime  11-3,  potash  4-8,  water  0*9  =  100. 


EUDIDYMITE. 


31S 


847. 1877. 


1. 
2. 
8. 


,  Frenzel,  Jb.  Min.,  797,  1878.    2,  Finkener,  ib.,  62, 1874.    8,  Ludwig,  MIb.  Mitth., 

8iO.    AUO,   CaO    MgO    Na,0   Ea,0  H,0 

G.  =  2-59  71  12      8  45    11*27      —      [7*61]      —     1*55  =  100 

G.  =2*5  70  04    1162    10*05    0*20      0*65      5*74    169=    99*99 

G.  =  2*558       \  71*81    10*67    11*65     <r.         W.       4*86    1*36  =  100*85 


Pyr^  etc. — B.B.  in  the  closed  tube  becomes  white  and  gives  off  water,  but  only  at  a  bigh 
température.  In  tbe  forceps  fuses  witb  intumescence  to  a  wbite  blebby  glass.  In  sait  of 
phosphorus  slowly  soluble  to  a  colorless  glasB  leaving  a  skelt'tou  of  silicn.  Insoluble  iu  by- 
drocbloric  acid. 

Obji.— Occurs  in  Val  Giuf,  Grisons,  Switzerland,  in  a  granitic  rock  witb  smoky  quartz, 
orthoclase.  apatite,  titanite,  cbabazite;  tbe  crystals  are  often  coated  or  peuelrated  by  scales  of 

ported  from  tbe  Strim  glacier  in  tbe  Tavetscbtbal.    It  was  tirst  incorrectly 


cblorite.    Also  repoi 

announced  as  baving  been  found  in  Val  M&ar,  bence  tbe  name  first  given. 

Réf.—'  Jb.  Min.,  2,  1,  1885;  cf.  Kenng.,  vp'  =  85°  14';  also  Tscbermak',  wno  sbows  tue 
▼ariation  from  strict  hexagonal  symmetry.  *  Min.  Mittb.,  850,  1877.  <  Jb.  Min.,  41,  871,  1878. 
^  BulL  Soc.  Min.,  6,  241,  1882.    <^Ofv.  ik.  Stockb.,  42,  No.  9,  29, 1885. 


312.  BUDIDTBaTB.     W.  0.  Brôgger,  Nyt  Mag.,  31, 196. 1887. 

Monoclinic.     Axes  à  :  5  :  a  =  1-71075  :  1  :  1-10712;  ft  =  86°  14 J'  =  001  A  100 
Brôgger*. 

100  A  110  =  59°  38f ,  001  A  101  =  31°  46f ',  001  A  011  =  47°  51'. 

Forma'  :  l  (310,  i-fi)  x  (lOO-l,  -  10-i)       e  (GlO-3,  J^)       o  (111.  -  1)       «  (834,  }) 

0(010.  ».i)       d(502, -H)       î  (601,  64)  t*(335, -f)  «  (562.  -  |)       M551,  6) 

4i  (001.  0) 

Also  doubtful  112,  882. 


U"  =    59"  16' 

ee'  -  149**  37' 

eo    =44*46' 

M'  =  109*  21V 

cl    =  •86"  44' 

«*=    36M9' 

et     =    82*59' 

w'  =    74^  51i' 

ed  =    55°  35' 

eo  -  ♦50''  50' 

uu'  =    62*  19' 

W  =  117*  56' 

eq    -    76' 17' 

eê  =    70'  56' 

oo'    =*84*    2' 

Twins:  tw.  pL  (1)  c,  prodacing  tw.  lamell»^  also  as  penetration-twins;  also  (2) 
a  plane  normal  to  c  in  l.  2. 

the  zone  co^  contact- 
twins  (f.  2)^  the  axes 
Crossing  at  angles  of 
nearly  60°.  Crystals 
always  twins;  habit 
tabular  ||  c.  Faces  c, 
also  the  pyramids^often 
striated  f  their  inter- 
section edges. 

Cleavage  :  c  perf ect  ; 

i  (551)  less  perf  ect  H.  =  6.  O.  =  2-553.  Lnster  on  crystalline  faces  yitreonsy 
on  c  pearly,  also  on  fractnre  surfaces  in  zone  co  silky.  Color  white.  Transparent 
to  translucent. 

Optically  +.     Ax.  pi.  1  J.     Bx  A  <5  =  —  58°  30'.    Befractive  indices: 

ap  = 
aj  = 
a«.  = 


1-54444           Pr    =  1-54479 
1-54533           Pj    =  1-54568 
1-54763           Pgr  =  1-54799 

Xr    =  1-54971 
ry    =  1-55085 
rgr  =  1-65336 

.     a 
• 

2Vr 

2Vy 

=  80* 
=  29* 
=  28* 

44' 
56' 
62' 

asured  axial  angles: 

2Ha.r      =   80^  48'                    2Ho.r 

2HiLy     =  29*  43'                2Ho.y 
2Ha  ITT  =  28'  54'                2Ho.gP 

=  155*  45' 
=  157*    5' 
=  158°  40' 

2Vr 
2Vy 

2V^ 

=  80^ 
=  29" 

=  28* 

234' 

19^ 

30' 

314 


aiuoATBa. 


SiO, 

BeO 

Na,0 

H,0 

7219 

1115 

12-66 

8-84  =  99-84 

7811 

10-62 

12-24 

8-79  MgO  tr,  =  99  76 

,     Comp.— HNaBeSi,0,  or  H,O.Na,0.2Be0.6SiO.  =  Silica  73-4,  glncina  10-2^ 
soda  12-7,  water  3-7  =  100. 

AnaL— 1,  G.  Fliuk,  Nyt  Mag.,  1.  c,  as  corrected  by  A.  £.  Nd.,  1.  c.  2,  A.  £.  Norden- 
Bkiôld,  G.  FOr.  Fôrh.,  9. 484,  1887. 

1. 
2. 

Pyr. — ^B.B.  fuses  easily  to  a  colorless  glass.  Dissolves  with  difficulty  and  incompletely  in. 
acids.    The  water  goes  off  completely  only  at  a  high  température. 

Obs.— Occurs  very  sparingly  in  zircon-syenite  on  the  island  Ovre-Ar?>,  in  the  Langesund- 
fiord,  with  œgirite,  elœolite,  brevicite,  apophyllite,  natrolite,  etc.  ;  it  was  f ormed  at  the  same- 
time  with  the  zeolites  with  which  it  is  associated. 

Karaed  from  ev,  well,  ôiôv/ioÇ,  iwin,  in  allusion  to  its  occurrence  in  twin  crystals. 

It  is  interestine  to  note  that  a  considérable  number  of  the  minerais  containing  béryllium  as. 
an  essential  constituent  {e.g,  béryl,  phenacite)  are  hexagonal,  like  the  élément  itaelf  (BrOgger 
&  Flink,  Zs.  Er.,  9,  228,  18iB4),  or  approximate  to  this  in  angle  and  method  of  twinning  {0»g, 
eudidymite,  chrysobeiyl,  beryllonite,  bertrandite,  etc.). 


Feldspar  Group. 


313.  Orihoclase 

Soda-Orthoclase 

314.  Hyalopliane 


a.  Monociinic  Section, 


KAlSi.O, 

(K,Na)AlSi.O, 

(K.,Ba)Al,Si,0,. 


à:i  :è 
0-6585  :  1 : 05554 


0' 

116°     3'* 


0-6584  :  1  :  0-5512    115°  35'' 


316.     Hicrooline 

Soda-microcline 
316A.  Anorthoolase 


fl,  Triclinic  SectUm. 

KAlSi.O, 

(K,Na)AlSi,0, 

(Na,K)AlSi.O. 


Albite-anortliite  Séries. 


816.  Albite 

317.  Oligoolase 

318.  Andesine 

319.  Labradorite 

320.  Anorthite 


NaAlSi.O, 


à 
0-6335 
0-6321 


J  0-6377 


i 
1 

1 

1 
1 


é 

0-5577 

0-5524 

0-5521 
0-5547 


CaAl,Si,0.       0-6347  :  1  :  05501 


a  /S              y 

94°    3'  116^29'  88°    9' 

93°    4'  116°  23'  90°    5' 

93°  23'  116°  29'  89°  59' 

93°  31'  116°    3'  89°54i' 

93°  13'  115°  55'  91°  12' 


Tne  gênerai  characters  of  the  species  beloiiging  in  the  Feldspar  Group  are  as^ 
follows:  1,  Crystallization  in  the  monociinic  or  triclinic  Systems,  the  crystals  of  the 
différent  species  resembling  each  other  closely  in  angle,  in  gênerai  habit,  and  in 
methods  of  twinning.  2,  Cleavage  in  two  similar  directions  inclined  at  an  angle  of 
90°  or  nearly  90°.  3,  Hardness  between  6  and  6'5.  4,  Spécifie  Gravity  varying 
between  2-5  and  2-9,  and  moptly  between  2-55  and  2*75.  5,  Colors  white  or 
pale  shadcs  of  yellow,  red  or  green,  less  commonly  dark.  6,  In  composition  sili- 
catt's  of  aluminium  with  either  potassium,  sodium,  or  calcium,  and  rarely  barium». 
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"while  magnesiam  and  iron  are  alwajs  absent.  Fnrthermore^  besides  the  seyeral 
distinct  species  there  are  many  intermediate  compounds  having  a  certain  inde- 
pendence  of  character  and  yet  connected  with  each  other  by  insensible  gradations; 
^11  the  menibers  of  the  séries  showiug  a  close  relationship  not  only  in  composition 
but  also  in  crystalline  form  and  optical  characters. 

The  feldspars  f urnish  a  striking  example  how  a  species,  or  group  of  species,  may  approx 
imate  in  angle  to  a  System  of  higher  symmetry,  while  diverging  widely  from  it  in  actual  form. 
Tbus  of  the  commonly  occurrin^  planes  of  orthoclase:  n\iyZl)/y  (201)  correspond  in  angle  to 
çubic  planes;  q  (203)  lo  an  octauedral;  m,  b,  e,  o  (111)  to  dodecaliedral,  and  s (180).  z (101)  to 
trapezobedral.  See  furtber  5th  £d.,  p.  387,  wliere  thissubject  is  developed  and  a  relation  to  the 
iaometric  species  leucite  is  shown. 

ïhe  species  of  the  Feldspar  Group  are  classified,  first  as  regards  form,  and 
second  with  référence  to  composition.  The  monocUnic  species  include  (see  above)  : 
Obthoclâse,  potassium  felaspar  and  Soda-orthoclase,  potassium-sodium  feld- 
spar; also  Hyalophane,  barium  feldspar. 

The  triclinic  species  include  :  Microcline  and  Anorthoclase,  potassium- 
sodium  feldspars;  Albite,  sodium  feldspar;  Anorthite,  calcium  feldspar. 

Also  intermediate  between  albite  and  anorthite  the  isomorphous  sub-species, 
flodium-calcium  or  calcium-sodium  feldspars  :  Oligoclase,  Andesike^  Labradort 

ITE. 

a.  Manoi^inic  Section. 

313.  ORTHOOZaASB.  Silex  ex  eo  ictu  ferri  facile  ignis  ellcltur— ex  cubls  aliisque  figuris 
intersectisconstans,  ulgrû;.,  Foss.,  314,  1646.  Felt-Spat,  Spatum  pyrimacbum  (var.  album, 
cinereum.  rubrum),  Wall,,  Min.,  65,  1747.  Fftltspat,  Spatum  scintlllans,  Cronst.,  60,  1758. 
Feldspatb  Germ.,  Fr.  Feldspar  Bh^l.  Felspar  had  orthogr,  dating  from  Kirwan.  Feldstein 
Hausm.,  Handb..  528.  1813,  Ortbose  R.,  Tr.,  4,  1801,  in  Index  alone,  p.  894,  4to  édition. 
Adular  Breiih,,  Cbar.,  35,  1820.  [In  the  preceding,  the  wbole  group  of  feldspars  is  included  in 
ihe  one  species.] 

Feldspath  (Albite  excluded)  Berz.,  1815,  N.  Syst.  Min.  1819.  Feldspath  (Albite,  Labrador- 
ite.  and  Anorthite  excl.)  G,  Bose,  Gilb.  Ann.,  73,  173,  1828.  Orthoklas  (id.  excl.)  Breith., 
Char.,  1823;  (id.  -|-  Oligoklas  excl.)  Breith.,  Pogg.,  8.  79,  1826.  Potash- feldspar.  Kalifeld- 
spath  Germ. 

Var.  inirod,  as  sp.  Adulaire  Fini,  Mem.  Feldsp.,  Milan,  1783;  Adular  Germ.;  Adularia 
Engl.;  Feldspath  nacré  ^./  Mondstein  var.  Feldspath,  TT^rn.,  Ueb.  Cronst.,  1780;  id.  =  Adu- 
laria Wem.,  Bergm.  J..  375,  1789;  Moonstone.  Sanidin  Nose,  NOggerath  Min.  Stud.  Geb. 
Niederrhein.  180^;  Glasiger  Feldspath  Klapr.,  Beitr.,  1,  15,  1795,  and  others.  Necronite 
Hayden,  Am.  J.  Se.,  1,  306,  1819.  Pegmatolith  Breith.,  Char.,  1823,  1882.  Murchisonite 
W,  PhiUips,  Phil.  Mag..  1,  448,  1827.  Ryakolith  G.  Bote,  Pogg.,  16,  193,  1829,  28,  148,  1838; 
Rhyacolite.  Valencianit,  Mikroklin  Breiih,,  Schw.  J.,  60,  822,  324.  1830.  Erythrite,  Perthite, 
Tfum.,  Phil.  Mag.,  22,  188,  189,  1843.  Loxoklas  BreUh,,  Pogg.,  67,  419;  Loxoclase.  Chester- 
lite  Seal,  Dana  Min.,  67B,  1800.  Felsit  von  Marienberg  BreSh.,  Pogg.,  67,  421,  Handb.,  527, 
1847  =  Paradoxit  Breith.,  B.  H.  Ztg.,  25,  35,  1866.  Felsit  von  Mulda  «a.,  Handb.,  528  = 
Muldan  û2.,  ib.,  89,  Cottait  id.,  ib.  Weissigit  Jetussch,  Jahrb.  Min.,  396,  1858.  Lasur-Feldspath 
JT.  Nd.,  Bull.  Soc,  Moscow,  30,  225,  1857. 

Hallellinta,  Petrosilex,  Lapis  Corneus,  pt.,  Oronsi,,  Min.,  57,  1768.  Felsite.  Leelite  (fr. 
Wcstmaanland)  Clwrhe,  Ann.  Fhil.,  1818. 

Monoclinic.  Axes  à  :  i  :  è  =  0-65851  :  1  :  0-55538;  p  =  63°  56'  46"  = 
001  A  100  Koksharov.* 

100  A  110  =  30°  36'  30",  001  A  ÏOl  =  50°  16'  34",  001  A  011  =  26°  31'  0". 

Formai  :  p  (190,  ^Ô)'  M706,  J-i)  »   (061.  6-i)  j;  (fÔ  8-1.  lO-f)».  " 

a   (100,  «,  k)  t  (201,  -  2-1)»  ^  (504,  f-i)»  ^  (m,  _  i)  B  (Î2101. 12-|)« 

h   (010,  f4.  M)  ^(501,  _  ô-i)  r  (403,  y%)  g  (j^g  ^)  ^  ^c^^    _  4.3^ 

c   (001,  0,  P)  q  (203,  f-i)  V  (201,  24)  d  (in,  i)  ^  (241,  4-à) 

C   (210.  î:2)»<»  C7(506,  lïf  œ  (017,  fi)»«  u  (221,  2)  s  (Î31,  8-à) 

m  (110,  /,  T)  X  (iOl,  1-î)  h  (028,  fi)  a  (ÎÔ  19,  J^ÎÔ)«  E  (261,  6-à)' 

L  (120,  ^.à)  e  (ÎÔO-9,  V-i)». •       n  (021,  24)  /  (56-7-48,  J-g)  a  (Î51,  5-è) 

f  (180,  *.è)  w(807.  H)» 

Many  planes  with  abnormal  Indices  hâve  been  noted,  especiallv  on  adularia,  also  others 
«of  doubtful  character.     Of  thèse  "  vicinal  planes  "  Websky'  describes  a  large  number,  and 
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SILICATES. 


others  hâve  been  added  by  Becker*,  Eoksbarov  0-  c.),  Des  Cloizeauz*,  Cathrein*»  ^\  Hamberg^*, 
ZepUarovich**. 


mm" 

^^ 

*6r  13' 

cy    =    80"  18' 

co 

^ 

65°  14J' 

bo 

=  ♦63°    8'  19" 

LL 

^^ 

80°  24i' 

hh'  =    86°  48' 

eu 

r—. 

81°  52' 

uu' 

=    65°  58' 

td 

M^M 

58°  48' 

nn'  =    89°  58' 

ed 

™^ 

56°  18' 

dà! 

=    81°  42' 

ci 

^^^ 

41"    2' 

M"    =  148°    8f 

ev 

*^ 

84°    6' 

w' 

=  104°  47' 

eq 

«Zï 

88°  68' 

ftj    =    88°  80' 

ee' 

z^ 

86°  21' 

€T& 

=  115°  46' 

ex 

SU 

60°  164' 
68'  28*^ 

om  =  *67°  47'  20" 

99' 

z^ 

81°    2' 

m'y 

=r    45°  42' 

er 

S= 

cg    =    29°    6' 

00' 

^^ 

58°  48' 

m'x 

=    69°  19' 

StrQyer  bas  deduced  for  sanidine,  in  part  from  bis  own,  in  part  from  Ratb's  angles,  the 
foUowing  axial  ratios: 

à:t:  h  fi 

Laacb  0  64925  :  1  :  0-6617  68°      54' 

Latium  0-6562    :  1  :  0  6522  68-      57' 

VesuYius  0-6588    :  1  :  0-6526  64°        7' 


1. 


m 


m 


3. 


m 


m 


b 


m 


m 


6. 


6. 


8. 


m 


m 


Figs.  1-5.  Simple  forms.    6,  LoxoeUue,  Hammond,  N.  T.    7,  8,  Adularia,  BrowD. 

Twins:  tw.  pi.  (1)  a,  or  tw.  axis  <J,  the  common  Carlsbad  twins,  either  of 
irregular  pénétration  (f.  11)  or  contact  type;  the  latter  nsually  with  b  as  composi- 
tion-face, often  then  (f.  10)  with  c  and  x  nearly  in  a  plane,  but  to  be  distinguished 
by  liister,  etc.  ;  also  rarely  united  by  a,  (2)  n  (021),  the  Baveno  twins  forming 
nearly  square  prisms  (f.  13,  14),  since  en  =  44°  56]^'  and  hence  ce  =  89°  53';  often 
repeated  as  fourlings  (f.  15),  also  in  square  prisms,  elongated  |  à.  (3)  c,  the  Mone- 
bach  twins  (f.  12),  usually  contact-twins  with  c  as  comp.-face.  Less  common  than 
thèse,  and  usually  of  the  pénétration  and  cruciform  type,  often  of  Carlsbad  twins: 

(4)  f?i;  (5)  z  (130);  (6)  Î02?;  (7)  y  (201);  (8)  051;  (9)  o  (111);  (10)  454;  (11)  2-5-15. 
Dome  of  thèse  apparent  twins  may  be  simply  accidentai  groupings,  analogous  to 
those  common  with  quartz. 

Grystals  often  prismatic  ||  è\  sometimes  orthorhombic  in  aspect  (f.  2,  7)  since 
c  and  X  are  inclined  at  nearly  equal  angles  to  è]  also  elongated  ||  a  (f.  9)  with  b  and 
c  nearly  equally  developed;  also  thin  tabular  ||  b\  rarely  tabular  |  a^  a  face  not  often 
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obseryed.  Faces  c,  x  often  horizontally  striated  and  united  in  oscillatory  combin»^ 
tion,  forming  flat  or  rounded  summits.  Faces  x  often  rouçh  and  thus  distin-^ 
guished  from  c  in  twins  (f.  10).     Vicinal  forms  common,  especially  with  adularia. 

Often  massive,  coarsely  cleavable  to  granular;  sometimes  lamellar.  Also  com-^ 
pact  crypto-crystalline,  and  flint-like  or  jasper-like. 

Cleavage:  6'perfect;  é  somewhat  less  so;  prismatic  m  imperfect,  but  usually 
more  distinct  parallel  to  one  prismatic  face  than  to  the  otlier.    Parting"  sometimes 

distinct  parallel  to  a  (100),  also  to  a  hemi-orthodome  J  (701,  or  801),  inclined  a  few 
degrees  to  the  orthopinacoid  {c/i  =  73**  to  74°);  this  may  produce  a  satiu-like  luster 
or  Schiller,  the  latter  also  often  présent  when  the  parting  is  not  distinct.  Thia 
parting  and  the  schiller  may  be  secondary  in  origin.  Fracture  conchoidal  to  un^ 
even.  Brittle.  H.  =  6-6"5.  G.  =  2 •5-2 '62.  Luster  vitreous;  on  a  eleavage- 
surfnce  (c)  often  pearly.  Golorless,  white,  pale  yellow  and  flesh-red  coin  mon,  gruy; 
rarely  green.     Streak  uncolored. 


9. 


10. 


/ 


m 


11. 


(^ 


m 


m 


la. 


13. 


14. 


15. 


10.  11,  Carlsbad  twins.     13,  Manebacli  twin,  Sbk.    18,  14.  Baveno  twins,  Brown. 

15,  Do.,  f  curling,  Hbg. 

Optically  négative   (Bx»  =  a)   in   ail   cases.      Ax.  pi.  usually  X  ^y  sometimes 

LJ,  also  changing  from  the  former  to  the  latter  on  increase  of  tempemture  (see 
Jow).  ¥oi- adularia  (Dx.)  Bx^^  Aè=  -  60"  11',  Bx».w  A  i  =  -  ^^  37'.  Hence 
Bxa  and  the  extinction-direction  (cf.  f.  3,  p.  326)  inclined  a  few  degrees  only  to  à, 
or  the  edge  b/c;  thus  +  3°  to  +  7°  usually,  or  up  to  +  10°  or  +  12"  (in  varieties 
rioh  in  Na,0)  according  to  Eosenbusch.  Dispersion  p>  v;  also  horizontal,  strongly 
marked,  or  inclined,  according  to  position  of  ax.  pi.  Axial  angles  variable.  Indices 
and  axial  angles  at  18°  G.^  Dx.  : 

Adularia: 
No.  1        aj  =  1-5190      fij  =  1-5287      Xj  =  l'5260  2Vy  =  69"  48'      2Ey  =  121*   6i 

Also  measured       2Er  =  120*  22',    2Ey  =  120'  12',    2Ew  =  118*  87' 

No.  2       «y  =  1-5181      flj  =  1-5223      yj  =  1-5248  2Vy  =  69'    1'      2Ey  =  119*  11 

Measured       2Err  =  120*  42'.     2E7  =  129'  46'.    2Ebi  =  118*  18' 


S18  BILICATS8. 

Sanidine,  Webr,  ax.  pi.  l  h  for  red  rays: 

a  r=  1-5170      Pv  =  1-5239      yt  =  1*5240      .'.      2Vp  =  IS**  84'      2Er  =   20*  45 

8ame,  ax.  pi.  |  b  for  blue  rays: 

ffbi  =  1-6265     Al  =  1-5855     rw  =  1-5856      .'.      2Vbi  =  11*  51'      2Eu  =    IS**  14' 

Increase  of  température  dimlnishes  the  axial  angle  when  the  ax.  pi.  la  i  b,  but  increases  it 
when  I  b.  In  the  former  case  the  angles  for  the  différent  colors  successively  become  0°  and 
the  ax.  pi.  changes  to  the  second  i>08ition.  If  the  température  is  maintained  as  high  as  600°  to 
1000**  the  change  becomcs  permanent.    Cf.  Dx.,  Weiss.'»    Pressure  produces  a  like  change. 

Comp.,  Yar. — Â     silicate     of     aluminium     aud     potassium,     KAlSi.O^    or 

K,O.A1.0,.6SiO,  =  Silica  64-7,  alumiua  18-4,  potash  16-9  =  100.     Sodium  is  often 

also  présent,  replacing  part  of  the  potassium. 

The  prominent  varieties  dépend  upon  crystalline  habit  and  method  of  occurrence  more  than 
upou  différence  of  composition. 

1.  AdvÀaria.  The  pure  or  nearly  pure  potassium  silicate.  Usuall^  in  crystals,  like  f.  7,  8  in 
habit;  often  with  vicinal  planes,  especially  on  the  Baveno  twins,  which  are  very  common  with 
this  variety.  G.  =  2*565  Tsch.  Transparent  or  nearly  so.  Often  with  a  pearly  opalescent  re- 
flection  or  schiller  1  a  or  ^;  sometimes  with  a  délicate  play  of  colors;  some  rnoonsUme  (Uecntolite 
Delameth,,  T.  T.,  2,  201,  from  èKdrr},  ihe  tnoon)  is  hère  included,  but  the  remainder  belougs  to 
albite  or  other  of  the  tricliuic  feldspars. 

The  original  adularia  (Adular^  is  from  the  St.  (rothard  région  in  8witzerland.  Tlie  name  is 
derived  from  the  Adular  Mta..  which  term  as  used  by  Strabo  embraced  the  Central  High  Alps, 
including  the  Gothard  région  and  the  Adular  Mts.,  etc.  In  the  latter,  in  the  présent  reslricted 
sensé,  the  adularia  is  not  found  (Eeuugott).  The  name  is  extended  also  to  similar  varieties 
from  other  points  in  the  Alps  and  elsewhere.  Valenoianite,  from  the  silver  mine  of  Valencia, 
Mexico,  is  adularia. 

2.  SanieUne  or  glassy  feldspar.  Occurs  in  crvstals,  often  transparent  and  glass^,  embedded 
in  lava,  trachyte.  phonolyte.  etc.  Habit  often  tabular  |  b  (hence  named  from  fjavi^,  a  tablei,  or 
board);  also  in  square  prisms  {b,  c);  Carlsbad  twins  very  common.  Most  varieties  contain 
sodium  as  a  promiuent  constituent.    Cf.  anal.  5-10. 

Khyacoliie.  Eisspath  Werner.  Occurs  in  glassy  crystals  at  Monte  Somma;  named  from 
pv(Tq,  siream  (lava  stream),  and  Xt^o^,  stone;  anal.  11. 

3.  Ordinary.  In  crystals  (f.  1-6,  and  f.  10)  Carlsbad  and  other  twins  common;  also  massive 
or  ck'uvable,  varying  in  color  from  white  to  pale  yellow.  red,  or  green,  translucent;  sometimes 
nvciiturine.  Hère  belongs  the  common  feldspar  oi  granitoid  rocks  or  granité  veins.  Usuallv 
contains  a  greater  or  less  percentage  of  soda  (soda-orthoclase,  Natronorthoklas  Oerm.,  cf.  anal. 
2i2,  23).  Compact  crypto-crystalline  orthoclase  makes  up  the  mass  of  much  felsite.  but  to  a 
greater  or  less  degree  admixed  with  quartz;  it  occurs  of  varions  colors.  from  white  and  brown 
to  dcep  red.  There  are  two  kinds:  {a)  the  jasper-like,  with  a  subvitreous  luster;  and  (b)  the 
ieratoid  or  waxlike,  with  a  waxy  luster.  Some  red  kinds  look  closely  like  red  jasper,  but  are 
easily  distinguished  by  the  f  usibility.  LeeliU,  named  after  J.  F.  Lee,  is  a  deep  âcsh-red  variety, 
of  waxy  luster,  from  Grythyttan,  Sweden.  Other  felsites  contain  soda  and  approximate  to  albite 
or  oli^oclase  in  composition. 

Much  of  what  has  been  called  orthoclase,  or  common  potash  feldspar,  bas  proved  to  belong 
to  the  related  triclinic  species,  microcline.  Cf.  p.  823  on  the  relations  of  the  two  species. 
Chesterlite  and  Amazonite  or  Amazon  stone,  are  microcline;  also  most  aventurine  orthoclase. 

The  following  names  belong  to  more  or  less  distinctly  characterlzed  varieties  of  common 
orthoclase: 

Loxoclase.  Contains  sodium  in  considérable  amount  (anal.  21).  In  grayish  white  or  yellow- 
ish  crystals  (f.  6).  a  little  pearly  or  greasy  in  luster,  feebly  shinlng,  often  large,  lengthened 
usually  in  the  direction  of  the  clinodia^onal.  From  Hammond,  St.  Lawrence  Co.,  N.  Y. 
Kamed  from  AoçoS,  transverse,  and  KXaaiî,  fracture,  under  the  idea  that  the  crystals  are 
peculiar  in  having  cleavage  parallel  to  the  orthodiagonal  section. 

Paradoxite  Hreith.  is  a  flesh  red  feldspar  from  the  tin  mines  near  Marienberg.  Cottaite 
Brcith.  is  a  grayish  white  feldspar  in  twins  from  Carlsbad,  Bohemia.  Muldan  is  from  Mulda 
near  Freiberg.     PegmatoliU  Breith.  is  common  feldspar. 

Erythrite  Thomson.    A  flesh-red  variety  from  near  Kilpatrick. 

Necronite.  A  cleavable  feldspar,  fetid  in  odor  when  struck.  The  original  ^vas  found  by 
Hayden  near  the  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitish  or  bluish  in  color.     Named  from  veKpôi,  a  eorpse. 

Lazurfeldspar  (Lasurfeldspath  Oerm.).  A  feldspar  having  H.  =  6,  and  G.  =  2'597,  has 
the  cleavage  of  orthoclase,  found  near  Lake  Baikal  with  lapis  lazuli. 

Perthite.  A  flesh  red  aventurine  feldspar,  consistingof  interlaminated  albite  and  orthoclase. 
From  Perth,  Québec.    See  further  p.  321. 

MurchieanUe.  A  flesh-red  feldspar  similar  to  perthite,  witJi  gold-yellpw  reflectlons  In  a  di- 
rection 1  b  and  Inclîned  73**  13'  to  c  (Dx.),  hence  nearly  parallel  to  701  or  801  (see  cryptoperthite, 
p.  821).  Stated  to  hâve  also  an  unusunl  cleavage  direction  besides  the  two  observed.  From 
Dawlish  and  Exeter,  Englaud.     Named  after  its  jiscoverer,  Murchison  the  geologist. 
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WriêâigUe  JeDzsch.  In  small  whitish  or  reddish  white  twin  crystals,  from  the  cayities  of 
«mygdaloid  at  Weissig  near  Dresden;  Q.  =  2'(}88-2'546.  I.  Lea  bas  named  (Proc.  Ac.  Philad., 
Kay,  1866)  a  greenish  orthoclase  from  Lenni,  Delawai*e  Co.,  Pa.,  "  almost  wîthout  cleavage,*' 
UntûlUe;  other  spécimens  of  the  same  locality,  pearly  and  distiqctly  cleavable,  delatoarite;  and 
a  duU  bluish-green  subtransparent  kind,  of  an  avonturine  character,  from  Blue  mil,  2  m.  N.  of 
Media,  Pa.,  eamniie  (see  p.  822). 

AnaL— 1.  Abicb.  Pogg.,  61^  528,  1840.    2.  Tschermak,  Ber.  Ak.  Wien.  60  (1),  577,  1865. 


3,  Abich.  l.  c.    4.  Plattner,  Po^.,  46,  209.  1899.    5,  Lewinstein,  J.  pr.  Ch..  68,  98,  1856. 

7,  Lewinstein,  1.  c.    8, 9,  Rath,  Pogg.,  ir 
H.  Drake.  priv.  contr.     11.  Tschermak,  1.  c.    12,  Redner,  Zs.  G.  Ges.,  18,  894, 1866.     18.  Eloos, 


^,  Rg..  Min.  Ch.,  1008,  1860.    7.  Lewinstein,  1.  c.    8. 9.  Rath,  Pogg.,  136.  561,  564, 1868.    10.  O. 


Jb.  Min.,  2,  106,  1884.  after  deducting  apatite  0*26  p.  c,  and  ignition.  14,  Id.,  ibld.,  p.  109. 
15,  Rath.  Zs.  G.  Ges.,  22,  662,  1870.  16-19,  Id.,  Poge.,  144,  876-882.  1871.  20,  Genth,  Am. 
Phil.  Soc,  23,  43,  1885.  21,  Ludwig,  quoted  by  Tschermak,  1.  c.  22,  28,  Foerstner,  Zs.  Kr., 
B,  128,  1888. 

G.         BîO,   AUO,  CaO     K,0  Na,0 

1.  St.  Qothard,  uldtttona  2576       65*69    17  97    1-84    18  99    101  Fe,0,  tr.  =  100 

2.  putsch.  '<  2*578        64*5      18*4      0*3      14*8      1*3    =99*8 

8.  Bayeno  2*555       65*72    18  57    0*84    1402    1*25  FesO.  ^.  =  99*90 

4.  Mexico.  Valeneianite  66*82    17*58      —     14*80      —  Fe,0. 009  =  99*29 

6.  FerlenhATdi,  Sanidine  65*26    17*62    105    11*79    2*49  Fe,0, 0*91,  MgO  0*85 

=  99*47 

6.  Drachenfels,       "  2*60         65*87    18-58    0*95    10*82    3*42  MgO  0*39,  ign.  0*44 

=:  99*92 

7.  PappeUberg.      "  2*616       66-03    17*87    0*47      8*86    6*08  Fe,0, 0*52,  MgO  0*19 

=  100*02 

8.  Laach.  ùruit.,     "  2-467       64*59    18*78    0*50    11*70    4*29  BaO  0  41.     ign.  0 11 

=  100-38 

9.  '•  "  2-575        66*92    19*86      —       6*48    6*94  ign.  007  =  100*27 
10.  Tellowstone                    9-67-2-59         65*96    19*68    0  63      8*31    4*99  ign.  0*20  =  99*77 

n.  Mi.  SommA,  RhyaeolUê  2562  65*2  19*1  0*4  140  1*6    =100*3  [=100 

12  Carlsbad  twinê  2-573  6802  18*28      —  15*67  2*41  BaO  0*48,  MgO  014 

18.  Bodeuiuais  2*588  64*59  1960  0*82  11*80  2*90  BaO  0*29  =  100 

H.  "  6417  19-27  0*66  12  04  1*98  BaO  0*10,    ign.   044 


15.  San  Piero,  Elba  64*64    19*40      —     11*95    3*40  =  99  39        [=98*66 

16.  Pargas  2*576    |  64*96    19*40    0*49    12*80    2-82  MgO  0*25  =  100*22 

17.  Laiirvik  2619    |  62*81    23*21    2*60      423    7  54  MgO  007  =  100*46 

18.  Monzonl  2*565    i  63*86    2118    166    [889]  491  =  100 

19.  Bolton.  Mass.  2*586    |  65*23    19*26    0*42    11*80    2*98  =  99*69       [=  100*62 

20.  French  Crcek,  Penn.  2  528        62-68    20*90    0*15    15*99      —  Fe,0,  0*23,  ign.  067 

21.  Hammond,  N.  T.,  Loxoelate  2*616       66*28    20*26    099      4*57    7*56  MgO  0*22  =  99*88 

22.  Pantelleria,  Bagno  d'acqua    2*59         6606    19*24    111      5*45    7*63  FeO  0*54.   MgO  011 

=  100*14 
28.  '•        Cala  Portlcello     2*58         6603    19*37    0*73      5*40    757  Fe,0, 1*53,  MgO  0*02 

=  100*65 

Pyr^  etc. — ^B.B.  fuses  at  5;  yarieties  .containing  much  soda  are  more  fusible.  Loxoclase 
fuses  at  4.    Not  acted  upon  by  acids. 

Oba« — Orthoclase  in  its  seyeral  yarieties  belongs  espccially  to  the  crystalline  rocks,  occurrin^ 
as  an  essential  constituent  of  granité,  gneiss,  syenite.  also  porphyry.  further  (yar.,  sanidin^ 
trachyte,  phonolyte,  etc.  In  the  massiye  granitoid  rocks  it  is  selcfom  in  distinct,  well  formed. 
separable  crystafs,  except  in  yeins  and  cayities;  such  crystals  are  more  common,  howeyer. 
in  yolcanic  rocks  like  trachyte. 

Adularia  occurs  in  the  crystalline  rocks  of  the  central  and  eastern  Alps,  associated  with 
!«inoky  quartz  tiiid  albite.  also  titanite.  apatite,  etc.;  the  crystals  are  often  coated  with  chlorite. 
riius  in  the  St.  ^Gk>thard  région,  esçecially  on  Mt.  Fibia;  also  the  Maderanerthal  in  Uri, 
J[reuzlithai  aud  l'avoiachtliul.  Lukmanier  in  Grisons,  Guttanen  in  the  Bernese  Oberland  (cf. 
Kenne.,  Min  Schweiz,  pp.  45-75).  Further  in  the  Eastern  Alps,  as  at  Schwarzenstein  in  the 
Zillertnal.  Also  in  creyices  in  trachyte  at  FelsÔbânya.  On  Elba.  Fine  crystals  of  orthoclase. 
often  twins,  are  obtained  from  Bayeno,  Lago  Maggiore;  the  Fleimsthal,  a  red  yariety;  Val- 
lioriana;  Bodeumais,  Carlsbad  and  Elbogen  in  Bohemia;  Striegau.  Hirschberg,  and  Liomnitz 
in  Sllesia.  Also  Ekaterinburg  in  thé  Ural;  Albaschka  near  Mursinka;  Arendal  in  Norway, 
and  near  Shaitansk  in  the  Ural;  Land's  End  and  St.  Affnes  in  Cornwall;  at  Rnhislnw  in  Aber- 
tleenahire,  Scotland.  The  Moume  Mts.,  Ireland,  wUh  béryl  and  topaz.  Tamagama  Yama, 
Japan.  with  topaz  and  smoky  quartz.    Moontiane  is  brought  from  Ceylon. 

Typical  sahidine  is  promfnent  in  the  trachyte  of  the  Drachenfels  on  the  Rhine;  at  the 
Laacher  See.  Bhyaeolite  occurs  in  block.s  on  Mt.  Somma  and  in  the  Albani  Mts.  ;  in  Latiam 
near  Rome;  in  the  layas  of  Ischia;  near  Nnples. 

In  the  U.  States,  orthoclase  in  crystals  occurs  in  Maine,  on  the  island  Mt  Désert,  fine  gieen; 
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at  the  tourmaline  locality,  Paris;  at  Buckfleld.  In  N,  Hamp.,  at  the  Acworth  béryl  localitr. 
In  Mctêê.,  at  Soiitb  Royalston  and  Barre,  often  large  crystals;  at  Tbree  Rivera,  iu  Palmer.  In 
Conn.,  at  the  gneiss  quarries  of  Haddam  and  tbe  feldspar  quarries  of  Middletown,  crystals  a 
foot  long,  ancTG  or  8  in.  tbick;  oear  Bradieysville,  in  tbe  western  part  of  Litcblield,  crystals  2-& 
in.  long,  abundant;  at  Willimantic.  In  N.  York,  in  St.  Lawrence  Co.,  at  Rossie,  2  m.  N.  of 
Oxbow,  tbe  crystals  are  wbit«  or  bluisb  wbite,  and  sometimes  an  incb  across:  also  8  m.  from 
Potsdam,  on  tbe  road  to  Pierrepont,  wbere  crystals  a  foot  through  are  said  to  bave  been  found; 
and  near  DeLong's  mills  in  tbe  town  of  Hammond.  witb  apatite  and  zircon,  wbere  tbe  hxoeUue 
isobtained;  in  Lewis  Co. ,  ortboclase  occurs  botb  crystallized  and  massive  in  wbite  limestone 
near  Natural  Bridge,  witb  scapolite  and  titan ite;  in  OranKe  Co.,  crystals  near  West  Point;  more 
abundant  and  iuteresting  fornis  are  found  at  Rocky  Uili,  in  Warwick,  witb  tourmaline  and 
zircon;  and  at  Amity  and  Edenville;  in  Saratoga  Co.,  at  tbe  Greenfield  cbrysoberyl  locality» 
wbite  translucent  crystals,  usually  coated  witb  silverymica.  In  Fenn,,  in  crystals  at  Leiper- 
ville,  Minerai  Hill,  Delaware  Co.;  suustone  in  Eennett  Townsbip;  Frencb  Creek,  a  peculiar 
variety  witb  divergent  columnar  structure  of  a  reddisb  color  (anal.  20).  In  J^T.  Car.,  at  Wash- 
ington Mine,  Davidson  Co.,  in  wbite  and  yellowish  crystals.  At  the  Superior  mine,  Ontonagon» 
Lake  Superior,  in  small  reddisb  crystals,  as  a  secondary  product,  in  cavities  in  amygdaloid  with 
epidote.  In  Colorado,  at  tbe  summit  of  Mt.  Antero,  Chaffee  Co.,  in  fine  crystals.  often  Carlsbad 
and  Baveno  twins,  witb  béryl,  phenacite,  bertrandite.  etc.;  at  Gunnison;  Black  Uawk;  Eokoma. 
Summit  Co.,  also  at  othcr  points.    Also  similarly  in  Nevada  and  California. 

Ortboclase  as  a  secondary  minerai  in  cavities  in  a  basaltic  rock,  witb  calcite  and  pbillipsite 
at  Eulenberg,  Bohemia,  was  described  by  Zepharovicb,  Ber.  Ak.  Wien,  91  (1),  158,  1885. 
Gr&nzer  bas  further  studied  tbe  same  occurrence,  and  finds  tbe  minerai  to  deviate  somewbat 
(but  probably  not  essentially)  from  normal  ortboclase;  thus  the  composition  (H,E)AlSiBOe  ia 
asaigned  to  it.  with  H  :  K  =  1 : 8,  Min.  Mitth.,  11,  277,  1890. 

Allé — Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  leas  carbon 
dioxide  in  solution  (Forcbhammer,  Fournet,  Bischof);  also  through  tbe  action  of  waters  rendered 
acid  by  the  décomposition  of  sulpbides  (Mitscberlich);  also  by  orainary  waters  holding  traceaof 
alkaline  and  other  in^edients  in  solution  (Bischof). 

Tbe  présence  of  iron  sulphide,  or  a  minerai  containing  iron  protoxide.  as  some  mica.gamet, 
etc.,  is  often  the  first  occasion  of  the  change.  The  décomposition  of  the  minerai  with  the 
attendant  oxidation  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  ferrous 
sulpbate  from  tbe  altered  sulphide),  and  thus,  by  a  decomposing  action,  prépares  the  way  for 
other  agencies.  i 

When  the  infiltrating  waters  contain  traces  of  carbon  dioxide.  tbe  feldspar  acted  on  first 
loses  its  lime,  if  a  lime  feldspar,  by  a  combination  of  tbe  lime  with  tbis  acid;  next,  its  alkaliea 
are  carried  off.  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates- 
in  solution.  The  cbange  thus  going  on  ends  in  forming  ktiolin  or  some  other  aluminous  silicate. 
Tbe  carbonate  of  soda  or  potash,  or  the  silicate  of  thèse  bases,  set  free,  may  go  to  the  formation 
of  other  minerais — the  production  of  pseudomorphic  or  metamorphic  changes — ^and  tbe  supplying 
fresh  and  marine  waters  with  tbeir  saline  ingi'edients.  When  the  change  is  not  carried  on  to  the 
exclusion  of  the  protoxide  bases,  certain  zeolites  may  resuit,  especially,  as  Bischof  states,  when 
labradorite  is  tbe  feldspar  un dergoing  altération,  which  species  he  describes  asgiving  origin  to  the 
Bpecies  mesolite.  Massive  nephelite  or  elœolite  is  a  still  more  common  source  of  zeolites.  A^en 
the  waters  contain  traces  of  a  magnesian  sait— a  bicarbonate  or  silicate—tbe  magnesia  may 
replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  cbange,  or  to  a  talc  when  tbe  alumina  {a 
excluded;  and  when  augite  or  hornblende  is  présent,  it  may  give  origin  to  chlorite.  Tbe  action 
of  sulphurous  acid  from  volcanic  fumaroles  produces  often  a  complète  destruction  of  the  feld- 
spar and  other  minerais  présent,  giving  rise  to  deposits  or  incrustations  of  silica,  in  some  of  ita 
various  forms,  and  also  balloysite,  kaolin,  etc. 

Steatite.  talc,  chlorite,  kaolin,  lithomarge,  mica,  laumontite,  occur  as  pseudomorphs  after 
ortboclase  or  albite;  and  cassiterite  and  calcite  often  replace  thèse  feldspars  by  some  process  of 
solution  and  substitution.  Labradorite  more  rarely  forms  kaolin.  The  triclinic  lime-soda 
feldspars  are  sometimes  altered  to  saussurite  (wh.  sec);  also  to  scapolite,  cf.  Judd,  Min.  Mag.,  8, 
186,  1889. 

On  pseudomorphs  of  ortboclase  after  leucite,  see  E.  Scacchi,  Rend.  Ace.  Napoli,  Dec.  1884. 
Sauer,  Zs.  G.  Ges.,  37.  456,  1885. 

Artif. — Artificial  feldspar  bas  been  observed  in  crystals  in  furnace  scoria  at  Mansfeld,  8an- 
gerhausen,  near  Laimbach  and  near  Stolberg. 

Obtained  by  Hautefeuille  in  distinct  crystals  with  tridymite  by  beating  at  a  température  of 
900°  to  IQOQ'*  a  mixture  of  tungstic  acid  with  an  alkaline  silico- aluminate  of  potash;  also  with 
quartz  at  a  lower  température  after  tbe  addition  of  an  alkaline  fluoride,  C.  R.,  86,  952,  1877, 
90,  880,  1880.  Again  by  Friedel  and  Sarasin  in  the  wet  way  by  tbe  reaction  of  the  silicates  of 
alumina  and  potash  and  water  under  preasure,  Bull.  Soc.  Min..  2,  158,  1879,  4,  171,  1881.  Cf. 
also  Fouqué  and  Lévy.  C.  R.,  87.  700,  830,  1878,  and  Synth.  Min.,  p.  133,  1882. 

Réf. — *Min.  Russl.,  6, 115,  1866;  cf.  measurements  by  Rath  onsanidine  and  adularia,  Pogg.« 
136,  454,  1868.  and  later  Strùver  on  sanidine,  Zs.  Kr.,  1.  243,  1877.  A  comparison  of  resnlts  is 
given  by  Kk.,  Min.  Russl..  6.  829,  also  9.  252.  1886 

«  Cf.  Mlr.,  Min.,  864.  1852;  Dx.,  Min.,  1.  328  1862.  2,  xxxv,  1874;  Kk..  1.  c;  Qdt ,  Index. 
2,11.1888.  See  also  tbe  following:  Weiss,  Abh.  Ak.  Berlin,  231,  1816-17,  145.  1820-21. 
Rose.  Gilb.  Ann.,  73,  181,  1823,  Pogg.,  15.  19:^  1829.     Kupflfer  (early  measurements).  Pogg., 
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13,  309.  1828.    Hbg.,  Min.  Noi..  2, 6, 1858.    Rath.  Pogg.,  113.  425,  1861,  136.  454, 1868,  168. 
400,  1876. 

»  Websky,  Z&.  G.  Ges.,  16,  677, 1863.  ^  Becker,  Inaug.  Diss.,  Breslau,  1868.  *  Achiardi;  Elba, 
Nuovo  Cimento.  3.  Feb.,  1870.  «  Dx..  also  /S  (29-271),  1.  c.  and  Zs.  Kr.,  11,  605,  1886. 
'  Cathrein,  Valfloriana,  Zs.  Kr.,  9,  368,  1884.  «  Id.,  St.  Gothard,  Elba,  Zs.  Kr.,  11, 118,  1885. 
•Id.,  Schwarzeustein.  he  gives  also  €(950),  Î7i850),  A  (750),  ^' (280  01).  tr  (6â-7-60),  Zs.  Kr., 
13.832,1887.  '»Id..  Schwarzeustein,  also  k- (39  0  88).  Min.  Mitth.,  10,  59,  1888.  2' Solly, 
£lba,  Zs.  Kr.,  10,  524.  "  Hamberg,  adular,  new  forms  and  corrosion  phenomena,  v  (ÎSO'IS), 
<r  (11-4-9),  r  (i8-219).  Ak.  H.  Stockh.,  Bihang,  13  (2),  No.  4,  1888.  »  Ber.  Ak.  Wien,  98  (1), 
404, 1889. 

^*  On  tmnê,  see  the  following: 

Weiss,  Carlsbad  twins,  Schweigg.  J.,  10,  223,  1814.  Naumann.  law  5,  Kryst.,  2,  348,  1880. 
Breith.,  Iaw9,  B.  &  H.  Ztg..  17, 1858.  Blum,  whonamesthe  Manebach  twins,  Jb.  Miu.,  343,  1863. 
Lasp..  laws  4,  8.  10.  Zs.  Kr.,  1,  204,  1877.  Haushofer,  law  6,  Zs.  Kr..  3,  601.  1879;  also  11 
ib..  9,  93,  Ber.  Ak.  3itLnchen,  641.  188-3.  Klockmann,  law  7,  Zs.  Kr.,  6,  318,  493,  1882 
Gonnard.  Four  la-Brouque  twins  (=  Manebach).  Bull.  Soc.  Min.,  6.  265.  1883,  8,  307,  1885 
Tschermak  describes  a  group.  which  if  not  accidentai  has  the  normal  to  the  edge  e/m  as  tw 
axis.  Min.  Mitth.,  8,  414,  1887. 

**  On  the  sehUler,  or  pearly  opalescence  observed  in  many  varieties,  see  Reusch.  Pogg.,  116 
39*3.  1862.  118.  256.  1863,  120,  95.  1863:  Dx.,  Min..  1.  1862;  Rath,  Pogg.,  136,  480, 1868;  Cross, 
Am.  J.  Se..  27,  94.  1884.    See  further  Iddlngs  under  anorthoclase  (p.  324)  and  BrOgger  under 
cryptoperthite,  below. 

**  Sefraeiiw  indices  and  optical  phenomena:  Heusser.  Pogg..  91,  514,  1854;  Dx.,  Min.,  1, 
882,  1862,  N.  R.,  152,  1867,  also  références  under  microcline;  Ch.  E.  Weiss,  Beitr.  z.  Kenntniss 
d.  Feldspathbildung,  Haarlem,  1866.  ThâmuU  expansion,  Beckenkamp,  Zs.  Kr.,  6,  452,  188K 
Pyroeleetrieity,  Hankel,  Wied.,  1,  280.  1877. 

Perthite  Thomson,  Phil.  Mag.,  22,  189,  1843.  A  flesh-red  aventurine  feldspar  fromi 
Perth,  Québec,  Canada,  called  a  soda-orthoclase,  but  shown  by  Gerhard  (Zs.  G.  Ges.,  14,  151, 
1862)  to  consist  of  interlaminated  orthoclaae  and  albite.  Many  similar  occurrences  hâve  since- 
been  noted,  as  also  those  in  which  microcline  and  albite  are  similarly  interlaminated,  theu 
called  mieroeline-perihite,  or  microcline-albite-perthite;  this  is  true  in  part  of  the  original 
perthite.  When  the  structure  is  discernible  only  with  the  help  of  the  microscope  it  is  called 
microperthite.  See  Mann,  Jb.  Min.,  389,  1879;  also  Kloos,  ib.,  2,  89,  1884;  Woitschach,  Z& 
Kr. ,  7,  82, 1883. 

BrO^ger  has  Investigated  not  only  the  microperthites  of  Norway  (Orthoklasmikroperthit, 
Mikroklmmikroperthit)  but  also  other  feldspars  characterized  by  a  marked  schiller;  he 
assumes  the  existence  of  an  extremely  fine  interlamination  of  albite  and  orthoclase  |  801.  not  dis- 
cernible by  the  microscope  (cryptoperthite,  Kryptoperthit)  and  connected  with  secondary  planes 
of  parting  1 100  or  |  801,  which  is  probably  to  be  explained  as  due  to  incipient  altération.  Seer 
further  &.  Kr.,  16,  524,  1890. 

Krablitb  Forehhammer,  1842.  Baulite.  Kraflit  ^tnA;,  Ofv.  Ak.  Stockh,  Bihang.,  12(2), 
No.  2,  64,  1886.  Descrlbed  as  a  kind  of  feldspar,  very  high  In  silica,  but  shown  by  BrOgger 
and  Flink  to  be  a  liparyte,  oontaining  well  formed  crystals  of  orthoclase  enclosing  a  plagioclase 
kernel,  also  quartz,  etc.  Flink  calculâtes  for  the  orthoclase:  à:ù  :  h  =  0'64374  . 1  :  0*55079; 
0  =  ^"  52'.    From  Krabla  (Krafla),  Iceland.    See  5th  Ed. ,  pp.  859,  860. 


314.  HTAIjOPHANB.    8.  von  WalUfrshaus&n,  Pogg.  Ann.,  94.  134, 1855;  100.  547. 1857. 

Monocllnic.    Axes  à:h:é  =  0-6584  :  1 :  0-5512  ;  /?  =  64°  25J-'  =  001  A  100 
Obennayer*. 

100  A  110  =  30°  42i',    001  A  ÎOl  =  49°  47',   001  A  011  = 
26°  26y. 

Foniis«i  a  (100,  i^Y,  b  (010,  U),  c  (001,  0);  m  (110,  I),  »  (130,  i-à)»; 
X  (ÎOl.  1-i),  00  (802,  H)*;  p  (îll,  1)M:  ^  (Î41,  44)*. 

Also  probable,  Rinne*:  d  (Î03),  <p  (Î02).  X  (605),  i  (113,  -  J),  p  (113,  |). 
a(îl2),  €  (775,  î);  and  Kenng.»:  ç(203),  y  (201). 


mm"'  =  •61°  24^ 
as'       =    58°  37' 
ex      =    49Mr 


eœ   =     67*  59^'         ej/^  =  73^  17f       ^'  =  127'    T 
ep    =      54^46'  a'p  =  68''3r         m'a  =  *69' 2U' 

em'  =  ♦111"  47^'        pp'  =  53**  28* 


m 


m 


Binnenthal, 
Obermayer. 


In  crystals,  like  adularia  in  habit.    Also  massive. 

Cleavage:  c  perfect;  b  somewhat  less  se.     Fracture  conchoidal. 
Brittle.     H.  =  6-6-5.     G.  =  2-805.     Luster  vitreous.     Colorless    to  white;    also 
flesh-red.     Transparent  to  translucent. 

Optîcally  — .     Ax.  pi.  and  Bx^  J.  b,    Bx»  A  ^  =  —  69°  25',  i.e.  extinction  on 
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b  inclined  abont  +  5°  or  6^  to  edge  b/c.    DUpersion  horizontal^  distinct.    Axial 
angles,  Binne: 

2HiLr    =  88"  60'        2Ho.r    =  107"  IT       *    .-.    2Vr    =  TO'  21'        /5r    =  1-5888  Ll 
2H*.y    =83^25'        2Ho.y    =  107' 80'  .'.    2Vy    =79°    8'        fij    =  1-5392  Na 

2U^gr  =  88^    2'        2Ha.»r  =  107'  52'  .".    2Vgr  =  78'  42'        /îgr  =  1*5416  'H 

Comp. — A  silicate  of  aluminiam,  bariam,  and  potassium,  (K,,Ba)Al,Si,0,,  or 

K,O.BaO. 2Al,0..8SiO,.    This  is  usually  written  BaAl,Si,0.. 2K AlSi.O,,  or  a  barmm 

silicate  analogous  to  anorthite  with  orthoclase.     This  requires  :  Silica  51*6,  alumina 

21-9,  baryta  16-4,  potash  lO'l  =  100. 

AnaL— 1,  Stockar-Escher,  Eenng.  Ueb.,  107,  1856-57;  also  Uhrlaub,  Pogg.,  100,  548,  1857. 
2,  Peterseu,  Jb.  Min.,  102,  1867.  8,  IgelstrOm,  Ofy.  Ak.  Stockh..  24,  15,  1867.  4.  Id.,  Bull. 
8oc.  MiD.,  6,  139.  1883. 


810, 

Al.O, 

BaO 

CaO 

K,0   Na,0 

îgn. 

MgO 

1.  Binnenthal  G.  =  2*801 

i  52-67 

2112 

15  05 

0  46 

7-82    214 

0-58 

004  =    99-88 

2. 

51-84 

2208 

14-82 

0-65 

[1008] 
[906' 

0-48 

0-10  =  100 

8.  Jakobeberg 

5114 

22-86 

9-56 

4-28 

— 

810  =  100 

4. 

58  58 

28-83 

7-30 

— 

11-71      — 

— 

8-28  =    99-10 

Pyr.,  etc.— 6.B.  fuses  with  difflculty  to  a  blebby  glass.    Unacted  upon  by  acids. 

Obs. — Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaline,  mica, 
realgar,  dufrenoysite,  and  sphalerite,  near  Imfeld,  in  the  Binnenthal  in  the  Valais,  in  crystals  2 
or  3  Unes  long,  and  rarely  larger;  also  at  the  manganèse  mine  of  Jakobsberg  in  Wermland, 
Sweden.  in  limestone  with  a  manganif erous  epidote,  in  partlooking  much  likecommon  llesb-red 
orthoclase.  also  in  bluish  green  yarieties.  A  massive  feldspar  accompanies  it,  containing  bnly 
8*50  p.  c.  BaO.  IgelstrOm. 

Rei— iZs.  Kr..  7,  64,  1882.    *  Cf .  Waltershausen,  1.  c.     >  Min.  Schweiz,  p.  86.  1866. 

*  Riune,  Jb.  Min.,  1,  207,  1884. 

The  followiug  are  analyses  of  other  Bartum  Feldspars,  more  or  less  fully  inyestigated: 
1.  Kuop,  Jb.  Min.,  687,  1865;  a  monoclinic  feldspar  in  the  nephelite-doleryte  of  Meiches  in  the 
Vogelsbcrg.  2,  Pisani,  Bull.  Soc.  Min.,  1,  84,  1878;  a  feldspar  of  unknown  source;  optically  it 
lies  between  oligoclase  and  albite,  cleayage  angle  ^  =  86"  37',  Dx.  3,  Genth,  Proc.  Ac.  Philad., 
p.  110. 18«6,  Rep.  Min.,  Penn.,  224,  1876.  4,  Sperry,  Am.  J.  8c.,  36, 326,  1888;  cassinite  of  Lea 
from  Blue  Hill,  Delaware  Co.,  Penn.;  shown  by  Penfield  to  be  a  monoclinic  feldspar  (extinc- 
tion on  b  =  -{-  6"*)  with  albite  running  through  it  m  tbin  tapering  plates  parallel  to  the  ortho- 
Êinacoid.  The  analysis  corresponds  to  85  p.  c.  albite,  61  p.  c.  oilhoclase,  and  18  p.  c.  of 
laA1aSi«0„.-  5,  6,  IgelstrOm.  G.  Fôr.  FOrh.,  10,  416,  1888;  a  cleayable  feldspar  from  the  S]6 
mine,  Grythyttan.  Orebro,  Sweden. 

Mitscherlich  also  mentions  finding  0-45  p.  c.  BaO  in  adularla,  and  small  amounts  (to  2*28)  in 
other  feldspars,  J.  pr.  Ch.,  81,  113,  1860;  cf.  anals.  8,  12,  18,  14,  under  orthoclase. 

Q.  SiOa    Al,0,  BaO   CaO   E,0  Ka,0 

1.  Vogelsberg  5969    21  04    227    095    861    655  SrO  0-86,    FeO   227  =  101*74 

2.  2-835         5510    23-20    730    1-83    0-83    7*45  MgO   056,   Fe.O,  045,  ign.  3*72 

[=  100-44 
8.  Caesinite      2*692     |  6260    19*97    8-71    019    8*95    4*31  Fe.Os  012,  ign.  019  =  100  04 

4.  *•  62-95    19*82    395    0*25    8*57    401  Fe,0,  017,  ign.  0 11  =  99*83 

5.  Sjômine,  mi  6190    1580    9*58    040         [602]     FeO.MnOSCW.  MgO  180  =  100 

6.  ••      ••      white  5415    29*60    1*26    100       [12*47]     MgO  1*52  =  100 

/S.  THdinie  Section. 

315.  BSIOROOLINB.  Mikroklin  Breith,  Schweigg.  J.,  60,  824,  1830.  De9  CMuaum, 
Ann.  Ch.  Phys..  9,  433,  1876. 

Triclinic.    Near  orthoclase  in  angles  and  habita  but  the  angle  bc  =  aboat 
89''  30'. 

Forma»  :                       m  (110,  P,  1)  t  (l80,  'i^)  y  (201,  ,2-1,)  o-(443.  ,f) 

a  (100,  a,  k)  JfKlîO,  7,  T)  x  (ÎOl,  ,1-i,)  h  (801,  ,84,)  g  (221.  ,2) 

*  (010,  t-ï.  M)  /  (180.  1.8')  ^  (100-9.  ,V-i,)  p (îll,  ,1)  0  (îîl.  1,) 
e  (001,  0,  P) 

For  amazonite.  Dx.  (1.  c.)  giyes.  be  =  89'  44'.  b'M  =  60''  58',  clf  =  68"  22'.  For  the  white 
mlcrocline  from  Leyerett.  Mass.,  b'M  =  60"  49',  em  =  67*  43',  eM  =  68'  43',  mM  =  61"  29'. 
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Klockmann^  give8  he  =  89*  53',  «J  =  W  45',  cy  =  80"  88'.  Also  Schuster  (N.-Z.  Min., 
690. 1885),  be  =  89**  25'  to  89"*  80';  Sauer  and  Ussing*,  be  =  89"  80'.  cM -  67'  82',  h' M-  61". 

Twins:  like  orthoclase,  according  to  the  Carlsbad,  Baveno  and  Manebach  laws. 
Also  polysynthetic  twinning  according  to  the  albite  and  pericline  laws  (p.  326) 
rarelj  absent;  fine  striations  due  to  the  former  often  obseryable  on  the  basai  face; 
the  two  methods  together  giving  a  double  séries  of  fine  lamellœ  nearly  at  right 
angles  to  each  other,  hence  the  peculiar  and  very  characteristic  grating-structure 
of  a  basai  section  viewed  in  polarized  light.  This  structure  may  be  in  part 
secondai'y*.  Crystals  usually  liée  ordinary  orthoclase  in  habit.  Simple  crystals. 
without  twinning  very  rare.     Also  massive  cleavable  to  grauular  compact. 

Cleavage:  c  perfect;  b  soniewhat  less  so;  M  sometimes  distinct;  m  also  some- 
times  distinct,  but  less  easy.  Fracture  uneven.  Brittle.  H.  =  6-6*5.  6.  =  2  54- 
2*57.  Luster  vitreous,  on  c  sometimes  pearly.  Color  white  to  pale  cream-yellow,, 
also  red,  green.    Transparent  to  translucent. 

Optically  — .  Ax.  pi.  nearly  perpendicular  (82°-83°)  to  h.  Bxo  inclined 
15°  26'  to  a  normal  to  b.  Dispersion  p  <  v  about  Bx^.  Extinction-angle  on  er 
+  15°  30',  on  è  +  5°  to  6°  (cf.  f.  3,  p.  326).    Axial  angles,  Dx.  : 

2H^r  =  88"  to  89°  2Ho.r  =  101^°  to  104° 

For  the  simple  crvstals  from  the  pegmatyte  of  Gasern.  Sauer  and  Ussing  give:  bc  =  89°  80'; 
also  extinction-angle  (Na)on  c  4- 16"  80',  on  6+  6**  15';  also  for  a  section  x  cleavages  c,  ô, 
eictinction-angle  with  the  basai  cleavage  lines  —  18°  48'.    Axial  angles,  etc.: 

2Ha.y  =  87*  80'  2Hay  =  101"  7'  r-fi  =  00082  fi-a  =  00040 

.-.     2Vy  =  88Ml'  ay  =  1-5224  /îy  =  15264  r,  =  1-6296 

Also  to  âz  the  position  of  the  planes  of  the  axes  of  elasticity:  ' 

bc  A  001  =    83°  81'  ac  A  001  =  12*   8'  Et  a  001  =  79°  48' 

fie  A  010  =  106°    1'  «  A  010  =  97°  84'  afi  A  010  =  17°  48' 

The  essential  identity  of  orthoclase  and  microcline  has  been  urged  by  Mallard^  and  Michel- 
Lévy*  on  the  ground  that  the  properties  of  the  f  onner  would  belong  to  an  aggregnte  of  sub- 
microscopic  twinning  lamellse  of  the  latter,  according  to  the  albite  and  periclinelaws. 

Comp.,  Tar.— Like  orthoclase,  KAlSi.O,  or  K,O.Al,0..6SiO,  =  Silica  64-7, 
alumina  18*4,  potash  16'9  =  100.     Sodium  is  usually  présent  in  small  amount. 

Var. — 1.  Ordinary.  In  crystals  and  cleavable  masses  chiefly  in  granitic  veius.  in  external 
aspect  bot  often  to  be  distinguished  from  orthoclase.  Much  so-called  aventurine  f eldspar  belongs 
hère,  and  this  variety  often  encloses  lamellœ  of  albite,  as  is  true  to  a  greater  or  less  extent  of 
most  forms. 

2.  Am^utonstone  or  <imaBoniie,  Bright  verdigris-green.  Often  coated  with  albite  crystals 
in  parallel  position. 

3.  Cheëterlite,  In  white  crystals.  smooth,  but  feebly  lustrons,  implan ted  on  dolomite  in 
Chester  Co..  PeuD.    It  con tains  but  little  soda. 

Anal.— 1-4.  6,  7.  10-12,  Pisani,  quoted  by  Dx.  5,  Smith  and  Brush,  Am.  J.  8c.,  16,  42,. 
1853.  8,  9.  Drar.,  quoted  by  Dx.  13.  Schanzer,  Jb.  G.  Reichs.,  30,  593.  1880.  14,  Oebbeke, 
Zs.  Kr.,  11.  256,  1885.  15.  16,  Beutell,  Zs.  Kr.,  8,  868,  1888.  17,  Eloos,  Jb.  Min..  2,  9,  1884. 
18.  Penfield.  Am.  J.  Se..  20,  278,  1880.  19,  F.  J.  Wiik,  Zs.  Kr.,  7,  76,  1882.  Also  Sauer  and 
Ussing,  1.  c.  :  et  al, 

SiO,    AUO,    K,0   Na,0   ign. 

64-30    19  70    15-60    048    0  35  Fe,0,  0  74  =  10117 

6408    20-70    13-75    1*27    020  =  100 

64-80    19  60    13  50    1-56  .020  =  9966 

65-75    20-90    13-20    160    020  =  101-65 

64  97    17-65    1402    169    065  Fe,0,  050.  CaO  0*61, 

[MgO  0-27  =  100-36 
65-55    20-30    1890    1-66      —   =  101-41 
64-97    21-47    1220    178    081  MgO  0-32  =  101-56 
64-80    19-90    1211    2-10    0-30  =  9921 
65-48    19-58    12  45    231      —  Fe,0,  085  =  100-12 
65-40    18  63    1175    325      —  Fe,0,  109  =  100-12 
64-70    19-50    12  90    8-40      —   =100*50 
64-90    20-92    1095    395    020  Fe^O,  028  =  10120 
63-46    18  12    10-57    510    088  Fe.O,  097,    Ca  092 

[=  100  03 
6512    19-56    12  96    216    0*32  FeO  0-16.    CaO  026, 

[MgO  009  =  100-63 


G. 

1.  Magnet  Cove,  Ark. 

2-54 

2.  Ural,  AmoËonite 

2-55 

3   Ilmen  Mts.,  AmaeamU 

2-562 

4.  Unil 

2-54 

5.  Chester,  Penn.,  C/iesterliu 

1    - 

6.  Mursinka,  Amazanite 

2-576 

7.  Levcrett,  Mass. 

2-47 

8.  Broyé,  Saône-et-Lohre 

2-548 

9.  Sunganarsuk 

2-584 

10.  Arendal 

2-543 

11.  Sedlovatoi  Is. 

2-58 

12.  Minerai  HiU,  Penn. 

2-57 

la  Freistadt 

2-549 

14  Foret,  Tyrol 

2-57 
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G.        SiO,     Al.O.    E,0   Na.0   ign. 

15.  Btriegau.  «yrt.  |  64-78    18fl0    1400    192    0  20  Fe,0,  021,   CaO  018 

[=99-84 

16.  ••  '•  I  65-28    18-71    1082    3-82    0 25 Fe,0«  0 19,  CaO  OSO. 

[MgO  0-64  =  100  01 

17.  L.  Baikal  2*616       6488    2204      7*21    408    081  CaO  1*88  =  99  80 

18.  Branchville,  pwud,  |  64*55    19-70    1562    058    0-12  =  100  57 

19.  Pargas,  "i^rtfôyife/'iwtfttd.     2-67         6618    1952    1808    0*91      —  CaO  086  =  100 

OIm. — Mucb  of  the  potash  feldspar  formerly  called  orthoclase  belongs  hère;  in  gênerai 
only  an  optical  examination  serves  to  establisli  Ihe  différence.  It  bence  occurs  under  the  same 
conditions  as  common  orthoclase.  Some  localities  are  mentioned  wilh  the  list  of  analyses;  that 
from  Magoet  Cove,  Arkansas,  is  nearly  pure  microcline.  The  beautif ul  amazonstone  from  the 
Ural,  also  in  fine  croups  of  large  crystals  of  deep  color  in  the  granité  of  Pike's  Peak,  Colorado, 
is  microcline.  CÏiésterliis  from  Poorhouse  quarry,  Chester  Co.,  Penn.,  and  the  aveniurine 
feldspar  of  Minerai  Hill,  Penn.,  belong  hère. 

Microcline,  pseudomorph  af ter  spodumene  (anal.  18),  has  been  described  by  Brush  and  Dana 
from  Branchville,  where  the  species  also  occurs  in  very  large  cleavage  masses  and  crystalllzed 
in  a  pegmatyte  vein.  Simple  crystals  occur  in  pegmatyte  of  the  Gasernthal  near  Meissen, 
Saxony. 

The  name  mikrokUn  was  given  by  Breithaupt  to  a  feldspar  occurring  chiefly  in  cleavable 
masses  in  the  zircon-syenite  of  fredriksvilrn,  nlso  Laurvik  and  Brevik,  Norway.  Breithaupt  made 
the  angle  between  the  two  cleavage  planes  90""  22-90''  28',  instead  of  90'';  and  hence  denved  the 
name,  from  fÂiKpôs,  Utiles  and  Kktveiv,  U>  incline.  Breithaupt  referred  to  microcline  the  feldspar 
of  Arendal,  wliich  afforded  himthe  same  angle,  also  feldspars  from  a  number  of  other  localities. 
The  species,  however,  was  first  establlshed  by  Des  Cloizeaux.  He  shows  moreover  that  the 
Fredriksvam  feldspar  is  true  orthoclase  (cf.  remarks  by  Bgr.,  cryptoperthite,  p.  821). 

Réf.—»  Cf.  Dx.,  1.  c;  also  Klockraann,  Zs.  G.  Ges..  34,  410,  1882;  Zs.  Kr.,  8.  817,  1888; 
Beutell,  Zs.  Kr.,  8,  852,  1888;  Kloos,  Jb.  Min.,  2.  87,  1884.  «  Sauer  and  Ussing,  Zs.  Kr.,  18, 
192, 1890.  »  Rinne,  Jb.  Min.,  2.  66,  1890.  *  Mld.,  Ann.  Mines.  10, 10, 1876;  Michel-Lévy,  Bull. 
Soc.  Min.,  2,  186,  1879. 

316  A.  Anorthoclase.  Anorthoklas  Bosenbusch,  Mikr.  Phys.,  550,  1885.  Anorthose  Fr, 
Natronorthoklas  pt.    Katronmikroklin  Fdratner,    Mikroklinalbit.    Mikroklas  F.  J,  WOk. 

A  triclinic  feldspar  with  a  cleavage-angle,  bc,  varying  but  little  from  90*^. 
Form  like  that  of  the  ordinary  feldspars.  Twinning  in  accordance  with  the  Carls- 
bad,  Baveno^  and  Manebach  laws;  also  polysynthetic  according  to  the  albite  and 
pericline  laws;  but  in  many  cases  the  twinning  lamin»  very  narrow  and  hence  not 
distinct.  Rhombic  section  inclined  on  b,  4°  to  6°  to  edge  b/c.  6.  =  2 '57-2  •60. 
Cleavage,  hardness,  luster,  and  color  as  with  other  members  oi  the  group. 

Optically  -.  Extinction-angle  onc,  +  5°  45'  to  -f  2°;  on  b,  6**  to  9° -8. 
Bx,  nearly  J.  y.     Dispersion  p  >  v;  horizontal  distinct.     Axial  angles  (Fôrstner). 

2Ey  =  7i^  40'  Khagiar  88°  27'  Eakhall  /?y  =  1-5040  to  1-5810. 

Axial  angle  variable  with  température.  becomiDff  in  part  monoclinic  in  optical  symmetry 
between  86°  and  264*"  C,  but  agam  triclinic  on  coolmg;  this  is  true  of  those  containing  little 
calcium. 

Comp— Chiefly  a  soda-potash  feldspar,  NaAlSî,0,  and  KAlSi,0.,  the  Ro.linm  j 

silicate  usually  in  larger  proportion  (2  :  1,  3  :  1,  etc.),  calcium  (CaAl,Si,OJ  présent 

in  relatively  very  smali  amount. 

Anal.— 1-9,  Fôrstner,  Zs.  Kr.,  8,  198.  1888.  10,  J.  Vogt,  quoted  by  Bgr.,  1.  c,  p.  261. 
11,  Jannasch.  quoted  by  Klein,  1.  c.  12,  Kjerulf,  Bgr,,  1.  c,  p.  295.  18,  Fischer,  Mgg.,  1.  c, 
p.  119,  also  other  anals.  14,  F.  J.  Wiik.  Zs.  Kr.,  8,  203, 1883.  15.  Fletcher,  Min.  Mag.,  7,  181, 
1887.  16.  Hyland,  Min.  Mitth.,  10,  256.  1888.  17,  Penfield,  U.  S.  G.  Burv..  7  Ann.  Rep.,  p. 
269. 1885-86  (1888). 

G.  SiO,    AUO.    CaO  K,0  Na,0 

1.  Montagna  Grande    2595       68-23    18-30    126    2-53    7  99  FeaO,  101.  MgO  0  51  =   99-88 

2.  Mte.  Gibele  2605        68  41    20-82    276    2  53    742  FcO,  3-27.  MgO  0  80=  10001 
8.  Khania  2-692       6667    1974    1-87    484    6-93  Fe.0, 0  56,  MgO  0  18  =   9974 

4.  Khagiar  2*574  66-34  19-05  108    496  8  07  FcO,  0  96.  MgO  004  =  10050 

5.  Zichidi  2584  64  81  20*65  201    8-84  718  FcaO,  095,  MgO  009  =    99*48 

6.  Bidori  2578  66*74  19*98  1*25*  4-48  7*10  Fe,0, 0*31  =  99*86 

7.  Rakhalê  2-566  6620  1986  080   410  7*45  Fe,0,  108,  MgO  017  =    99*61 

8.  8.  Marco  2*577  66*79  19-36  080    4*95  7-34  Fc,0,  0*91,  MgO  018=  100*28 

9.  CuddiaMida  256  6668  19*76  0  38   4*86  7*31  Fe^O,  0*72,  MgO  0*30  =    99*96 

10.  Svenôr  61*35    22*87    4r66    4*97    6*59  MgO  0*04  =  99  98 

11.  HoheHagen  64*33    2197    2*07    495    699  Fe^O,  045,  MgO  0*18  =  100*89 

12.  Lille  Frogner  5818    2289    4*61    417    2*97  FcO,  458,  MgO  071,  H,0  0*96 

[=  99-07 
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G.  SiO,   AUO,    CaO  K,0   Na,0 

la  Tyveholmen  2*651        59  51    22*69    5*05   2*50    6'88  FegO.  2*47,  MgO  0*42,  H,0 1*84 

[=  100-86 

14.  8t.  Gk>thard,inA- 

rokku  2-667       [66-40]  16*23      —  11 -90    547  =  100 

15.  Eilima-Diaro  |  6078    28*00    2*84   450    665  H,0  021,  Fe,0|  2*82  =  10080 

16.  "  2-68     161-80    2810    8*02   5*84    7*11  H,0  009  =  99*96 

17.  Obsidlan  Om  \  67*58    1799    009   508    886  Fe.O.  0*60.  ign.  0*80  =  99*95 

*  Incl.  some  BaO. 


12  8  4  5  6  7 

Extinction  on  <j  6*  75       4"  59       4** -68       4°  87       8"  60       8^*14       8"  80 

b  6"-04       6**-48       6*-50       6'*-88       7*'-87       8*'-75       8^-76 


«I  i< 


8  9  11  12  18  14 

Extinction  on  c        8' 50    2°  10     8"  5  0' to  8"         0"    to  2*      r  80' to   5°  12' 


•  C  (( 


b        9'-ô0    9^-80     6"-40    -  5' to  -  8"    5i' to  6i'    6"       to  10* 


Obs. — Tbese  triclinic  soda-potash  feldspars  are  chiefly  known  from  the  andesytic  lavas 
of  Pantelleria.  Most  of  thèse  feldspars  corne  from  a  rock,  called  by  FOrstner  pantellerite, 
which  is  characterized  by  ihe  preseoce  of  cossyrite;  a  similar  feldspar  (anal.  11)  resembling  aani- 
dine  occura  in  the  basait  of  the  Ilohe  Hagen  near  GU^ttingen.  Also  from  the  augite-syenite  of 
«outhern  Norway  and  from  the  **  Rhomben-porphyr  "  near  Christiania.  The  feldspar  of 
Kilima-njaro  investigated  by  Hyland  belongs  hère;  probably  also  other  feldspars  from  Teneriffe; 
Fréjus  in  Esterel.  An  abnormal  feldspar  from  Quatro  Kibeiras  is  mentioned  under  albite.  A 
feldspar  in  crystals  of  unusual  habit,  tabular  |  e,  and  twinned  accordinç  to  the  Manebach  and 
Jess  of ten  Baveno  laws  occurs  in  the  lithoph^ses  of  the  rhyolyte  of  Obsidian  Cliff,  Tellowstoué 
Park.    It  shows  the  blue  opalescence  in  a  direction  parallel  with  a  steep  orthodome  (cf.  p.  817). 

Rel-> FOrstner,  Zs  Er.,  8,  125,  1888,  and  on  the  eflect  of  heat  upon  the  optical  character, 
Zs.  Er.,  9.  383,  1884;  also  earlier  Zs.  Er..  I,  547,  1877,  in  which  the  feldspars  examiued  were 
ail  referred  to  orthoclase.  See  also  Elein,  Nachr.  Ges.  Gôtt.,  No.  14,  1878,  Jb.  Min.,  518,  1879, 
who  proves  the  triclinic  character  of  the  Pantelleria  feldspar.  On  the  feldspars  from  the  "  Rhom- 
ben-porphyr "  of  the  Christiania  région,  as  of  Tyveholmen  (2*5  p.  c.  E9O)  and  elsewhere,  see 
MQgge,  Jb.  Min.,  2,  107, 1881.  Bgr..  die  8ilur.  Etageu,  etc..  im  Eristiania-Gebiete,  etc.,  pp.  252^ 
807,  1882. 

Albite-Anorthito  Séries.* 

Between  the  isomorphoas  species 

Albitb  NaAlSijO,  Ab 

Anorthitb  CaAl,Si,0,  An 

ihere  are  a  number  of  intermediate  subspecies^  regarded  as  isomorphoas  mixtures 
of  thèse  molécules^  and  defined  according  to  the  ratio  in  which  they  enter;  their 
<X)mpo6ition  is  expressed  in  gênerai  by  the  formula  Ab^An^*     They  are: 

Oliooclasb  Ab.An,  to  Ab^AUj 

Andesiitb  Ab,An,  to  Ab^An, 

Labbadoritb  AbjAn,  to  Ab,An, 

and  Bytownite  Ab  An,  to  Ab,Ang 

From  albite  through  the  successive  intermediate  compounds  to  anorthite  with 

the  progressive  change  in  composition  (and  spécifie  gravity),  there  is  also  a  corre- 

«ponding  change  in  crystallographic  form,  and  as  developed  by  Schuster  in  certain 

fuudamental  optical  properties. 

The  relations  of  ihe  triclinic  feldspars,  albite,  anorthite,  and  the  intermediate  compounds  in 
which  both  sodium  and  calcium  enter,  hâve  been  discussed  by  many  writers,  and  varions  authors, 
as  von  Waltershausen,  Kammelsberg,  Scheerer.and  later  Delesse  aud  Uunthave  made  important 
contributions  to  the  subject.  The  establishment  of  the  view  now  accepted,  however,  is  chiefly 
due  to  Tschermak^ 

Crysialline  form,  The  axial  ratios  and  angles  given  on  p.  314  show  that  thèse 
triclinic  feldspars  approach  orthoclase  closely  in  form,  the  most  obvious  différence 
being  in  the  cleavage-angle  bc,  which  is  90°  in  orthoclase,  86°  24'  in  albite,  and  85° 

♦  The  triclinic  feldspars  of  this  séries,  in  which  the  two  cleavages  b  and  e  are  oblique  to  each 
other,  are  often  called  in  gênerai  ptagioeUue  (from  nXdyto%,  oblique),  a  name  tirst  introduced  by 
Breithaupt,  Min.,  3,  492,  1847. 
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Var.  introd.  as  spedes.  Cleavelandite  (fr.  Chesterfield)  Brooke,  Ann.  Phil.,  6,  381,  1828. 
Periklin  Breith.,  Char.,  1828;  Pericline.  Hyposklerit  (fr.  Arendal)  Breith.,  Schw.  J..  3,  316, 
1880.  Peristerite  (fr.  Perth,  Can.)  T?um,,  Phil.  Mag.,  29, 189, 1848.  01ali\  Breitfi.,  B.  H.  Ztg., 
26,  88  =  Oligokias-Albit  Seheerer,  Pogg..  89,  17.  Adinole  (fr.  Sala)  Beud.,  Tr.,  2,  126,  1882. 
ZygAdii Breim.,  Pogg.,  69,  441,  1846.    Tschermakit  Fr.  wmKobeU,  J.  pr.  Cb.,  8,  411,  1878. 

Triclinic.    Axea  df  :  î  :  (!  =  0-63347  :  1  :  0-55771;  a  =  94°  3',  fi  =  116°  28f ', 
Y  =  88°  8|'  Dx.  and  Mgc' 

100  A  010  =  90°  3J',  100  A  001  =  63°  34^',  010  A  001  =  86°  24'. 


Forma*: 
h  (010,  i-i,  M) 
a  (001,  0,  P) 

m  (110,  r,  0 
//  (450,  t-l')*î 
/  (180,  1-8  ) 


C  .(150.  ».5')» 
Jf  (lîO,  '/,  T) 

V  (450,'i.J)*^ 

z  (lâo,  'i-â) 

a?   (ÏOl,  ,K) 
r    (403,  .t-î.) 


y  (201.  >f,) 

«  (021,  2.Ï') 
»  (021.  '24) 

y  (Î12,  .\) 
p  (ïii,  ,1) 


^  (448,  i) 
^  (221,  ,2) 
à  (ÎÎ2,  i,) 
o  (îîl,  1,) 
Jr  (6Ô6,  f  ) 


o-  (448.  i,) 
A  (8â2.  \,) 
u  (221.  2,) 
r  (Ï82. 1 8,)* 
*  (562.  'f  )» 


Klockmann  »  adds  a  number  of  doiibtf ul  planes:  P  (480),  a  (270).   ^  (680),    e  (480).   17  (lâO), 
^(140).  i(150),  K-d^ÔO),  0(085).  A.  (114).  ^  (1516-1).  p  (1  20  1),  or  (Î81).  r  (414). 


b'M 

ht 

mM 

fi 

ex 
tr 


m"  20 
30'  24' 
19'  28i' 
60*  20i' 
80°  22 
59'  14' 

119"  m' 

52**  16' 
65'28i' 


cy  =    82'    7' 

48''  10' 
♦46"  46' 
♦46'  50' 

89*  56' 


ce  = 

en  = 

bn  = 

en  = 

etn  ^ 
cJf= 
ey  = 
ep  = 


66'  17' 

♦69'*  10' 

29°  67' 

66°  68' 


cg  = 

eâ  = 
eo  = 
ea  = 
eu  = 

bp  = 
te  = 
ôo  = 


67° 
81° 
80° 
67' 
70° 
85° 

60° 
86° 
66° 


88' 
88' 
11' 
49' 

21' 
10' 

26i' 

20' 

18' 


op    = 

53'  15' 

bv    = 

b^ô  = 

70°  41f 

78°  12i' 

me    = 

51"  18' 

mp  = 

94°  59' 

m'p  = 

45°  42i' 

Mn  = 

♦5r  86' 

Mo  z= 

98°  88' 

M'y  = 

♦42°  27' 

1. 


3. 


4. 


6. 


6. 


7. 


Am 


t 


Figa.  1,  2.  Schneeberg,  Paaaeir.  Bumpf.    8,  Putsch.  Schrauf.    4,  Zillerthal.  Id.    5.  Middletowa. 

0,  Carlsbad  iwijj;  7,  Albi.e  uiid  C'arisbad  twîns  rombined.  Schrauf. 

Twins*:  eimilar  to  the  (1)  Carlsbad,  (2)  Baveno  and  (3)  Manebach  twins  of 
orthoclaso  (p.  316);  (4)  tw.  pi.  b,  albite  law  (p.  326),  usually  contacUwins,  and 
polysynthetic.  consisting  of  thin  lamellaB  and  with  conséquent  fine  striations  on  r; 
this  twinning  is  rarely  absent  in  embedded  masses  ana  may  be  sometimes  of 
secondary  origin.    (5)  tw.  axis  J,  pericline  law,  in  contact-twins  whose  composition- 
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ÎÈOO  ia  tbe  so-called  rhombic  section  (cf.  f.  1  ç.  336);  also  oftea  poljavnthetio 
and  then  showing  fine  strictions  which  on  b  nre  inolined  backwarâ  +  22  to  the 
edge  b/c.    (6)  Tw.  uxis  à,  not  common.     (7)  Tw.  axis  a  line  in  010  normal  to  6. 

CrjstalB  often  tabular  y  b;  also  elongated  U  axis  5,  aa  in  the  variety  pericline. 
Also  maasive,  eitber  lamellar  or  granular;  the  kmintB  often  curved,  sometimeg 
divergent;  grannlar  varietiea  occaeionally  quite  fine  to  impalpable. 

Cleavage:  c  perfect;  b  somewhat  less  Bo;  m  imperfect.  Fracture  nneven  to 
conchoidal.  Brittle.  H.  =  6-6-5.  G.  =  2*62-2-65.  Luater  yitreons;  on  a 
cleavage  surface  often  pearly.     Golor  white;  also  occasionally  bluish,  gray,  reddish, 

freeiiish,  snd  green;  sometimee  baving  a  bluish  opalescence  or  play  of  colora  on  ù, 
treak  uucolored.     Transparent  to  snotranslucent. 


8,  g,  PericHne,  Schraof.    10,  11,  Roc  Touné.  S&voj,  Bon. 

Optically  +.  Plane  (S)  J.  to  Bx,  inclined  100°  to  102'  to  c  on  aeute  edge  b/a. 
Extinction-angle  with  edge  b/c  =  +  4°  30'  to  2°  on  c,  and  =  -|-  20°  to  15  on  6. 
Dispersion  for  Bx»,  P  <v;  also  inclined,  horizontal;  for  Bx„,  p>  v;  inclined, 
croBsed,  Dx.  Change  of  axial  angle  on  élévation  of  température  email,  2°  30'  from 
ai'-S  C.  to  ITO^-S  Dx.     Axial  an^es: 

2H^,  =  80"  to  84"  2H„  =  106°  to  109° 

Tbe  foUowlDg  table  gives  the  ezlioction-anglei  on  h  acd  e;  tbe  sDgIe  formed  b^  tbe  trace  of 
tbe  rboniblc  section  od  b  witb  tbe  edge  b/e;  aXta  so  far  as  powlble  the  lime  perceniage  aad  epe- 
clâc  gravity.  Tbe  autboraquoted  are  Scburter,  Ratb,  Beutell,  Cathreln,  Ereoner,  wilk,  Peu- 
field:  for  références  see  p.  837  and  analyses  below. 


8°M'lo8°40'       17°  M' U 
4°    6' 
4°  50' 


Kiubék  3-ei8 

Pusch,  Pinzgau 

Scbmirn.  PerieUnt 

Scbwarabacb 

Slriegau 

Ketciienbach 

Brixiegg  3'680 

Andreaaberg,  Zygadile 

EragerO 

Somero  2-623 

BranchTille  3610 

HUierO  3-683 

Haddam  S  688 

Minerai  BlU  3637 

Danbury  S'S38 

The  followlng  table,  from  Des  Clofieaux,  glros  the  exttaatlon-anglee,  also  Ihe  acute  axial 
-angle,  about  tbe  ^  Bz  and  the  real  angle  betwecti  tho  plane  normal  to  Bx  (8)  and  the  plane  o; 
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further  the  spécifie  grayities  and  lime  percentage,  the  laat  f rom  analyses  by  Pisani,  Damour, 
Dirvell  (cf.  Dx.): 

Extinction  Axial  Angle 

GaO  ono  on  h  2H.  eS 

Roc  Tourné                       +     8' to  4'  +18°  84' to  aO'^  46'         80"  to82°  10rtol02' 

Dauphiuy                                8*'62'to6*  20'                    84''to87'  105" 

Middletown                             2*to8'50  16°80'lo20°  M'*  20' to  91"  12'  101**  to  102* 

Noeskiln  019            2°to8"  18'' to2r 

Ural  0-60              3^58'  16"  80' to  21"  88M0' to  88'' 54'  102'*  30' 
BatbuTst,  Canada, 

Peristerite                          8' 30' to  3"  50'  14'tol5*               89"to9r  95°  to  98"  20* 
Buri^t'ss,  Canada, 

Peristerite                             r30'to3°  15"  to  16°  88"  80' to  91"  10'  95"  to  97"  26' 

Irigny,  Rbône  0*88          V  30'  to  5"  11"  to  14"  10'  90"  36'  to  91°  86'  96"  to  97" 

K&rarfvet  1-32          2"to2"36'  15"  to  18"  87"  26' to  93"  97^  to  100"  56* 
Bamle. 

Tsch4frmakite  140          2"to3"30'  15"  to  17"  80'  86"  1 6' to  87"  42'  100"  to  101" 

Snarum,  olafite  156?       4'  8'  to  4"  21'  19"  16'  to  21"  81"  54'  to  83"  26'  101"  50' 

St.  Vincent,  IStyria  1  -56       1"  40'  to  2"  45'  13"  30'  to  14"  80'    88"  30'  to  91"  95"  to  94"  25' 
Minerai  Hill,  Pbl., 

MoonêUme  2*5              2"to4"  15"tol7"  88"  4  to  91"  29'  93"  to  94"  16' 

An  abnonnal  albite  from  Quatre  Ribeiras,  on  Terceira,  Azores  (anal.  24),  bas  been  investi- 
gated  by  Foucjué.  Its  extinction-angles  on  e  and  b  are  1"  80'  and  9"  to  9"  30'  respectively;  it  ia 
optically  —  with  Bx,  nearly  ±  y  and  Bx,,  nearly  i  b. 

Comp. — A  silicate  of  aluminium  and  sodium,  NaAlSi.O,  or  Na,0.  Al,0,.6SiO,  = 
Silica  68*7,  alumina  19'5,  soda  11*8  =  100.  Calcium  is  usually  présent  in  small 
amount,  as  auorthite  (CaAl,Si,OJ,  and  as  this  increases  it  graduâtes  through  oligo- 
clase-albite  to  oligoclase  (cf.  p.  332). 

Var. — Ordina/ry.  In  crystals  and  massive.  The  crystals  often  tabular  |  b.  The  massive 
torms  are  usually  nearljr  pure  white,  and  often  show  wavy  or  curved  laminœ. 

Peristerite  is  a  whitish  adularia-like  albite,  slightly  iridescent,  havinç  G.  =  2*626;  named 
from  nepiarrepâ,  pigeon,  the  colors  resembling  somewhat  those  of  the  neca  of  a  pigeon. 

Aventurine  and  moonstone  varieties  also  occur  as  under  oligoclase. 

Pèricline  from  the  chloritic  schists  of  the  Alps  is  in  rather large  opaque  white  crystals,  with 
characteristic  elongation  in  the  direction  of  the  b  axis,  as  shown  in  figs.  8,  9,  and  commonly 
twinned  with  this  as  the  twinning  axis  (pericline  law,  see  above). 

Hyposderite  is  blackish  green  from  Arendal;  H.  =  5*5;  G.  =  2 '68-2 '66;  it  con tains,  accord- 
ing  to  Rammelsberg.  5  p.  c.  of  pyroxene.  Named  from  t);rd,  under,  KTKXtfpôÇ,  hard,  with  référ- 
ence to  the  inferior  hardness. 

Cleawlandite  is  a  white  lameliar  kind  found  at  Chesterfield,  Mass.,  and  similarly  elsewhere,. 
and  named  after  Dr.  P.  Cleaveland  (1780  1858),  the  mineraloj^ist. 

Olafite,  called  also  oli^oclase-albite  b^  Scheerer,  is  an  albite  from  Snarum,  Norway. 

ZygadiU  occurs  in  thin  tabular  twm  crystals.  Translucent  or  milky.  Color  yellowlsh 
white  to  reddish.  G.  =  2'511-2'512,  Breith.  Found  with  milky  quartz,  stiibite,  and  sphalerite, 
in  assures  in  argillyte,  at  Andreasberg  in  the  Harz.  It  was  named  from  ^vyddrfy,  inpcUrs,  or 
twinned.  The  identity  with  albite  was  made  probable  by  Des  Cloizeaux  (Min.,  1, 826),  and  f  urtiier 
proved  by  Erennerand  Loczka,  cf.  anal.  13. 

Tschermakite,  Fr.  von  Eobell.  Described  as  a  magnesian  olisoclase,  but  on  the  basis  of 
an  analysis  of  impure  material;  later  shown  to  belong  with  oligoclase-albite.  Cf.  Hawes,  amd. 
14,  also  Pisani  and  Dx..  1.  c.  From  EjOrrestad  near  Bamle,  Norway,  where  it  occurs  with 
quartz  aud  wagnerite  (kjerulflne).    Named  for  Prof.  G.  Tschermjik  of  Vîenna. 

Anal.— 1,  Barwald,  Zs.  Kr.,  8,  48, 1883,  cf.  Schusler.  Min.  Mitth..  7,  873. 1886.  2.  Rath,  Jb. 
Min..  699,   1876.     3,  G.  Rose.  Gilb.  Ann.,  73.  173.  1823.     4.  Thaulow.  Pogg.,  42.  571,  1887. 

5.  C.  Hidegh,  Tsch.,  Ber.  Ak.  Wien,  50  (1),  587,  1865.  6,  Ludwig,  after  deducting  2*24  Fe,0« 
from  pyrrliolite,  Min.  Mittli..  100.  1874.  7,  Tschermak,  Ber.  Ak.  Wien,  60  (1).  578.  1865. 
8,  Beutell,  Zs.  Kr.,  8,  360,  1883.  9,  Id.,  ib.,  p.  869.  10,  Id..  ib.,  p  376.  11.  Cathrein.  Zs.  Kr.. 
7.  2;î9,  1882.  12,  Ralh.  Pogg.,  Jbl.  Bd.,  547.  1874.  18.  Loczka,  Zs.  Kr..  11,  260,  1886. 
14.  Hawes.  Am.  J.  Se..  7,  579. 1874.  15,  Musgrave,  Ch.  News.  46.  204,  1882.  16.  Leeds,  Am. 
J.  Se,  6,  25,  1873.  17,  Brush,  Am.  J.  Se,  8,  390.  1849.  18,  Tschermak.  Ber.  Ak.  Wien.  60 
(1),  587,  1865.     19-23,  F.  L.  Sperry,  Am.  J.  Se,  34,  392,  1877.    24,  Fouqué,  Bull.  Soc.  Min.. 

6,  197,  1888.     See  also  5th  Ed.,  p.  351. 

G.  SiO,    Al  s  Os   CaO    Na^O     K,0    ign. 

1.  Kasbék                         2*618  6875  19-73      —  12-29  —       —   =  100'77 

2.  Kragerô                        2600  66'89  2090  035  [1210]  —  0-86  ='  100 
8.  Arendal                        2*616  68  46  1980  068  1127  —       —  Fe,0, 0  28  =  99 
4.  St.  Golhard,  pâHcline  6900  19'48  0  20  1147  —       —  =  10010 
6.  Putsch,  Tyrol.     "        2620  68'75  19'58  0-82  1104  —       —  MgO  0  08  =  99*67 
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à,  Schneeberg,  Passeir  2*61 

7.  Windisch  Matrei  2*624 

8.  Schwarzbach 

9.  Striegau 

10.  Reichenbach 

11.  Brixlegg  2*680 

12.  Langeuberg  2'573 
18.  Andreasberg,  ZygadUe 

U.  Bamle,    '*  lichirmàk' 

iU"  2-67 

15.  Amelia  Co..  Va.  2*606 

16.  Media,  Peno.,  fn/oon- 

êUme  2*59 

17.  Unionville,  Penn. 

18.  LaacherSee  2*686 

19.  Branchnlle,  Ct.  2*610 

20.  HitterO  2*682 

21.  Haddam,  Ct.  2-688 

22.  Minerai  Hill.  Penn.  2*627 
28.  Danbury.  Ct.  2  628 
24.  Quatre  Kibeinus  2*598 


SiO,  AUO,  CaO  Na,0 

66*98  2118  0*65  11*28 

68*8  19-8  0*4  111 

4  67  25  19*67  0*47  11*57 

67*51  19*97  0  45  11*50 

66*17  20*72  105  10*66 

67*49  20*85  0*72  11*27 

66*65  20*15  0-74  [12*46] 

68-81  1941  0-80  1106 


E,0 


0*6 


115 
0*29 

0-41 


ign. 

—  =100 

—  Fe,0«  01  =  100-2 
0*61  Fe,0,  0-26  -  9978 
0*12  =  9955 

0*56  =  100  21 

—  =  100*12 

—  =  100 
tr.   =99-98 


6604  20-88  1*29 

68  44  19*86  — 

• 

67*70  19*98  1*47 

66*65  20*79  2*05 

669  208  200 

66-58  21*26  118 

66*88  20*88  146 

66*06  21*57  1-80 

66-84  20-72  1*85 

66-78  21*32  1*95 

68-78  19-76  1*12 


10*01  0*21  0*95  Fe,O,0*29,MgO  111 

11*67  0*48      —  =  99*89     [=  100*28 

8-86  1-86  0-08  MgO  OU  =  99*56 

9*86  —       —  MgO  0*52  =  9987 

10*2  0  6        —   =  100*5 

10-26  0  76  016  FeaO,  007  =  100*27 

10*86  0*70  0*27  Fe.O»  0-26  =  100*75 

9*67  101      —  FeaO,  0*18  =  100*19 

9-44  0*98  0  88  =  99  71 

9*66  0-95  0  19  Fe,0,  0*12  =î  99  92 

9*45  1*87      —  =  100*48 


Pyr^  etc.— B  B.  fuses  at  4  to  a  colorless  or  white  glass,  imparting  an  intense  yellow  to  the 
Iflame.    Not  acted  upou  by  ucids. 

Obs. — Albite  is  a  constituent  of  many  crystalline  rocks.  With  hornblende  it  constitutes 
éù/ryte,  It  occurs  with  orthoclase  (or  microcline)  in  much  granité,  and  in  such  cases  is  usually 
distinguisbable  by  its  çreater  whiteness.  In  perthite  (p.  821)  it  is  interlaminated  with  orthoclase 
or  microcline,  and  similar  aggre^tions,  often  on  a  microscopic  scale,  are  common  in  many  rocks. 
Albite  is  common  also  in  gneiss,  and  sometimes  in  the  crystalline  schists.  Yeius  of  albitic 
grauit«  are  often  reposi tories  of  the  rnrer  minerais  and  of  fine  crystallizations  of  gems,  includiug 
béryl,  tourmaline,  allanite,  columbite,  etc.  It  occurs  also  in  some  volcanic  rocks,  especially  in 
the  andesytes,  as  with  allanite  at  Langenberg,  near  Heisterbach  in  the  Siebengebirge;  similarly 
at  Felsôbanya.  Huugar^.  It  js  found  in  disseminated  crystals  in  granular  limestone;  tfaus  in  the 
limestone  (tJ  ura  and  Trias)  of  the  Col  du  Bonhomme,  near  Modane  in  Savoy;  also  in  microscopic 
crystals  with  (quartz  and  orthoclase  in  limestone  at  Meylan  near  Grenoble;  in  minute  crystals  in 
fossil  Radiolanans  in  limestone  near  Roveguo,  Province  of  Pavia.  Italy,  also  in  the  limestone 
itself  ;  in  limestone  at  Bcdous,  Basses  Pyrénées,  at  the  contact  with  diabase. 

Some  of  the  most  prominent  European  localitles  are  in  cavities  and  veins  in  the  granité  or 
granitoid  rocks  of  the  Swiss  and  Austrian  Alps,  associtited  with  adularia,  smoky  quartz,  chlo- 
rite,  titanite^  apatite,  and  many  rarer  species;  it  is  often  implanted  in  parallel  position  upon  the  * 
orthoclase.  Thus  in  the  St.  Gothard  région;  Roc  Tourné  near  Modane,  Savoy;  on  Mt.  Skopi 
(pericline);  Tavetschthal;  Schmim,  Tyrol;  also  Pfitsch,  Kauris,  the  Zillerthal,  Eriml,  Schnee- 
berg  in  Passeir  in  simple  crystals.  Also  in  Dauphinê  in  similar  association;  on  Elba.  Also 
Hirschberg  in  Silesia;  Penig  in  Saxony;  with  topaz  at  Mursinka  in  the  Ural  and  nearMiaskin  the 
Ilmen  Mts.  At  the  foot  of  Kasbék  in  the  Caucasus  in  cavities  in  granité,  the  crystals  often  sim- 
ple.    Coruwall,  England;  Mourne  Mts.  in  Ireland. 

In  the  United  States,  in  Maine,  at  Paris,  with  red  and  blue  tourmalines.  In  AfoM.,  at 
ChestertieUl,  with  the  same  minerais,  in  lamellar  masses  (cleavelandi te),  slightly  bluish,  also  fine 
grauular,  and  rarely  in  small  crystals;  at  Goshen.  In  New  Hamp.,  at  Acworth  and  Alstead;  at 
the  slide  ou  Tripyramid  Mt.,  White  Mts.,  in  small  crystals  implanted  in  parallel  position  upon 
orthoclase.  In  Gonn.,  at  Haddam,  with  chrysoberyl,  béryl,  columbite,  and  black  tourmalme; 
at  the  Middletown  feldspar  quarry.  in  fine  transparent  or  translucent  crystals  (fig.  5);  at 
Moiiroe,  a  fine  granular  variety  containing  béryl;  at  Branchville.  in  fine  crystals  and  massive 
with  microcline,  and  many  rare  species.  In  JV.  York,  at  Granville,  Washington  Co.,  white 
transparent  crystals;  at  Moriah,  Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resem- 
bling  green  diallage.  In  Penn.,  at  Unionville,  Chester  Co.,  a  granular  variety  is  the  matrix  of 
the  corundum,  having  the  hardness  of  quartz;  it  had  been  taken  for  indianite.  In  Virginia,  at 
tbe  micti  mines  near  Amelia  Court-House  in  splendid  crystallizations.  In  Colorado,  In  the  Pike's 
Peak  région  with  smoky  quartz  and  amazon  stone  coating  the  crystals,  also  in  composite  rosettes 
forming  their  base.    In  Ualffbrnia,  Calaveras  Co.,  with  native  gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  Suifield  silver  mine,  near  L.  Massawippi,  N.E.of  L.  Mem- 
phremagog;  at  the  Lakes  of  Three  Moun tains,  Clyde,  Ottawa  Co.,  Québec.  Peristerite 
occurs  in  the  township  of  Bathurst,  Lanark  Co.,  also  on  Stoney  Lake,  Burleigh,  Peterborough 
Co.,  Ontario. 

The  name  AUnU  is  derived  from  ailms,  white,  in  all.«8lon  to  its  color,  and  was  given  the 
species  by  Ghvhn  and  Berzelius  in  1814. 

Alt.— Cf.  remarks  under  orthoclase,  p.  820. 

Occurs  as  a  pseudomorph  after  spodumene  at  Branchville,  Ct.  (cf.  p.  868). 

Artil-Ghtained  by  Hautefeuille  and  also  by  Friedel  and  Sarasin  by  methods  simiUr  to  those 
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employé*!  "wiili  orthoclnse;  by  Fouqué  and  M.-Lévy  direct  fpom  the  fusion  of  the  constituents^ 
Further,  the  last-mentioned  authors  bave  obtained  a  séries  of  feldspars  intermediale  between 
albite  and  anorthite,  as  weU  as  tbese  species  tbemselves;  also  further  certain  feldspar-like  com- 
pounds  containiog  barium,  strontium,  and  lead.  For  a  summary  of  their  results  and  those  of 
otbers,  see  Fouque-Lévy,  Synth.  Min.,  pp.  128-160,  1882. 

Re£— 1  Dx..  Min.,  1,  817,  1862,  cf.  Rose.  Gilb.  Ann.,  73,  186.  1828,  Pogg..  126,  457,  1865;. 
Neumann.  Abb.  Ak.  Berlin.  189,  1880;  Kath,  Pogg.  £rg..  6,  425,  1870;  Brz.,  Min.  Mitth.,  19, 
1878:  BUrwald,  Kasbék,  Zs.  Er.,  8,  48,  1888,  and  Schuster,  Min.  Mitth.,  7,  878,  1886.  '*  Cf. 
Lévy,  Min.  Heuland,  2,  189,  1887;  Mlr.,  Min.,  870,  1852,  Dx.,  1.  c;  Schrauf,  Atlas,  ii-iv,  1864. 
»  Rumpf,  Min.  Mitth.,  97.  1874.  *  Rath,  Mt.  Skopi,  Zs.  Kr.,  6, 27, 1880.  •  Klockmann,  Hirsch- 
berg.  Zs.  G.  Ges.,  34,  416,  1882,  Zs.  Kr..  8.  818,  1888. 

•  On  iwins:  Neumann,  Abh.  Ak.  Berlin.  189,  1880;  Eavser,  Pogg.,  34.  109,  801,  1885;  Dz., 
1.  c;  Rose,  1.  c,  also  Pogg.,  126,  457,  1865;  Streng,  Jb.  Min.,  618,  1871;  Rath,  Jb.  Min.,  689, 
1876  (Ber.  Ak.  Berlin,  147,  1876),  also  Pogg.,  Erg.  6,  425,  1870;  Sbk.,  Ang.  Kryst..  145,  1876; 
van  Werweke,  Jb.  Min.,  2,  97,  1888.    Ovipyro-éUdricity,  see  Hankel,  Wied.  Ann.,  1,  288. 1877. 


317.  OligoclaBe.    Natron-spodumen  Ben.,  Arsb.,  160,  1824  =  Soda-spodumene.    Oligoklaa 
Breith,,  Pogg.,  8,  79. 1826. 

Triclinic.     Axes:    à:l\i  =  0-63206  :  1  :  0-55239;   a  =  93°  4i',    fi  =  116° 
22J',  y  =  90°  4i'  Rath\ 

100  A  010  =  88°  23i',  100  A  001  =  63°  34Î',  010  A  001  =  *86°  32', 


Fomui*: 
a  (100,  »-i,  k) 
h  (010.  t-i.  M) 
e  (001,  0,  P) 

m  (110, 1) 


T  (180,  a*) 

C    (150,  *4') 
JfdîO,  '/) 
e    (180,  '».8) 
L  (160.  'i-6) 


X  (101,  ,1-i,) 
r  (408,  ,f  i,) 
y  (201,  .2^1) 

e  (021,  2-1') 


n  (021,  '24) 

V  (112,  i') 
m  (111, 1') 
P  (îll,  ,1) 


9  (221.  .2^ 
0  (ïîl.  1,) 
u  (221,  2> 
09  (1Î2,  'i> 


bm  =  69'  14' 
bf  =  80"  2' 
mJf=    59'*    6' 

M    =  119"  r 

b'M  =  ♦61"  40' 
b'M    =    80°  51i' 

1. 


ex  =  61'  67' 

ey  =  BV  62' 

c«  =  42"  59' 

5e  =  48"  88' 

en  =  46"  25' 

an  =  72"  11' 


en  =    89"  26' 

cm  =    88"    7' 
em  =    65"  404' 

eM=  *68"  48^ 
ep  =    56"  184' 

cg   =  81"  17^ 


eo  =    67"  50' 

eu  =  *84"  67' 

bp  =    61"  604' 

bu  =  *58"  ir 

y«  =    82"  12' 

gu  =    64"  10' 

3. 


M 


i    m 


f 


Figs.  1,  2,  Vesuvlus,  Rath.    8,  Fine,  8t.  Lawrence  Co.,  N.  Y.,  Pfd. 

Twins  observed  according  to  the  Carlsbad,  albite,  and  pericline  laws.  Crystala 
net  common.     Usually  massive,  cleavable  to  compact. 

Cleavage:  c  perfect;  b  somewhat  less  so.  Fracture  conchoidal  to  uneven. 
Brittle.  H.  =  6-7.  G.  =  2*65-2'67.  Luster  vitreous  to  somewhat  pearly  or 
waxy.  Color  usually  whitish,  witli  a  faiut  tinge  of  grayish  green,  grayish  wnite, 
reddfish  white,  greenish,  reddish;  sometimes  aventurine.  Transparent,  subtrans- 
lucent.     Optical  characters,  see  pp.  326,  327,  and  336. 

Gomp.,  Var. — Intermediate  between  albite  and  anorthite  and  corresponding  to 
Ab,An,  to  Ab,An,,  but  chiefly  to  Ab,An„  p.  327. 

Analyses,  see  p.  887;  also  5th  Ed.,  pp.  847,  848. 

Var.— 1.  Ordinary.    In  crystals  or  more  commonly  massive,  cleavable.    The  varieties  con- 
taining  soda  up  to  10  p.  c.  are  called  oligoelase-albite. 

2.  Affenturine  oligœlase,  or  êunêtone.    Heliolite  Delameih,  Pierre   de  Soleil  F^.    Color 
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graybh  white  to  reddiëh  gray.  usually  the  latter,  with  internai  yellowi&h  or  reddish  fire-like 
roflections  proceediug  f rom  disseminated  crystals  of  probably  either  hématite  or  gOthite. 

Much  oligoclase  lias  a  faint  greenish  tiuge  and  pearly  luster,  in  which  it  somewhat  re- 
Bembles  spodumene,  whence  the  name  soda-êpodumene. 

Pyr.,etc.— B. B.  fuses  at  8*5  to  a  clear  or  enamel-like  glass.  Not  materiall v  acted  upon  by  acide. 

Oba.— Occurs  in  porphyry,  grauite,  svenite,  serpentine,  and  also  in  différent  eruptive 
rocks,  as  andesyte.  It  is  sometimes  associated  with  orthoclase  in  çranite.or  other  granite-like  rock. 
Ainouç  its  localities  are  Danviks-Zoll  near  Stockholm;  Kimito  m  Finland,  formiu^  with  quartz 
and  mica  the  granité  containing  columbite;  Pargas  in  Finland;  Ariége  and  Arendal,  with  cal- 
cite,  epidote.  etc.,  crystals  sometimes  2  or  3  in.  long;  Shaitansk,  Ural,  greenish,  in  a  gangue  of 
quartz  and  mica  and  yellowish  white  feldspar;  in  gneiss  of  the  Schwarzwald  of  Goggeuau, 
north-east  of  Baden;  in  syenite  of  the  Vosges;  at  Albula  in  the  Grisons;  in  a  dark  greenporphyry 
at  Quenast  in  Belgium;  at  Boden  near  Marienberg;  in  the  amphibolyte  of  Marieubad,  Bohemia; 
in  a  green  porphyiy  near  Elbingerode  in  the  Harz;  Chalanches  in  AUemont  and  Bourg  d'Oisans; 
as  sufutone  at  Tyeaestrand  in  the  Christiania-fiord,  Norway  ;  at  HitterO;  Lake  Baikal;  in  Donegal, 
Irelaud,  in  granité,  with  orthoclase,  etc.  In  lavas  and  trachyte  {oligodasetrachyte)  at  TenerSfe, 
and  in  the  Ëiiganean  Mts.  near  Padua;  in  the  domyte  (trachyte)  of  Puy-de-Dôme;  in  the  Eifel; 
in  pumice  at  Arequipa  in  Peru;  in  obsidian,  with  sanidine,  at  Zimapan  in  Mexico. 

In  the  United  States,  at  Fine  and  Macomb,  St.  Lawrence  Co.,  N.  Y.,  in  good  crystals;  at 
Danbury,  Ct.,  with  orthoclase  and  danburite;  Haddam,  Ct.,often  transparent,  with  iolite  and 
black  t(mrmaline;  at  Orange  Summit,  N.  Hamp.,  sliehtly  greenish  ana  pearly;  at  the  emerv 
mine,  Chester,  Mass.,  granular;  at  Unionville,  Pa.,  with  euphyllite  and  corundum;  ^lineral  Hilf, 
Delaware  Co.;  at  BakersYille,  K.  C,  in  clear  glassy  masses,  sbowing  cleavage  but  no  twinning^ 
(see  p.  386  and  anal.  18,  p  837) 

Named  in  1826  by  Breithaupt  from  ôA.i]^o$.  UUU,  and  KXâaiS,  fracture,  Berzelius  had 
previously  (in  1824)  recognized  it  as  a  new  minerai  from  spécimens  from  Danviks-ZoU;  and  he 
afterward.  named  it  Natron  spodumen  (soda-spodumene). 

Alt^  Artif. — See  under  Orthoclase  and  Albite. 

Rttt— *  Pogg.,  138,  464, 1869.  The  angles  belong  to  crystals  from  Vesuyius  whose  composi- 
tion is  given  in  anal.  5,  p.  ^7;  other  Vesuyian  crystals  (anal.  16)  are  referred  by  Rath  to  ande- 
aine.  cf.  Pogg..  144,  225,  1871.  *  Cf.  MIr.,  Min..  372,  1852.  See  also  Dz..  Min.,  1,  812,  1862, 
who  giyes  112  (/>)  and  1Î2  (d^)  on  sunstone,  omitted  by  Qdt.,  Index,  2,  81,  1888. 

318.  Andedne.  Andesin  Abich,  Jahresb.,  21, 167, 1841.  Pseudoalbit.  Saccharit  Oloeker, 
J.  pr.  Ch..  34.  404,  1845.    Andésite. 

Triclinic.     Axes:   à:h:è=:  0-63556  : 1  :  0-55206;  a  =  93°  22}',  /3  =  116^ 
28^',  y  =  89°  58f  Rath\ 

100  A  010  =  88°  20J',  100  A  001  =  63°  28^',  010  A  001  =  ♦86°  14'. 

/  (130,  i-i) 


Fonu*: 

b  (010.  f4.  M) 
e  (001,  0,  P) 

«  (110,  /,  1) 


Jf  (110,  i,  T) 
c   (l80,  'i-i) 

«   (ÎOl.  .1-i,) 


y  (201,  .2-1,) 

€  (045,  H) 
e  (021,  2-i  ) 
n  (021,  '24) 


m  (111,  1') 

P  (îll,  ,1) 
g  (221,  ,2) 


o  (111,  IJ 
u  (221,  2,\ 
a  (lîl,  1) 


59* 


bfn    = 

b'jf  =  •6r 

mM  =    59' 

ex     =    bV 


4' 
35' 
20' 
42' 


ey  =  8r 
ce  =  42^ 
en  =  46° 
en  =  89'' 


44' 
48' 
31' 
19' 


274' 
54^ 


«n  =    65* 
cM  =  ♦68* 
ep   =    54"  66' 
bp   =    61*  34|' 


bx  =  87* 
eo  =  ♦57' 
b'o  =  ♦65* 


39' 

44' 
20' 


Twins  observed  according  to  the  Carlsbad, 
albite,  and  pericline  laws.  Also^,  tw.  axis  a, 
comp.-face  c  (f.  1)  ;  and  since  the  axial  angle 
is  nearly  90°,  thèse  twins  correspond  closely 
to  the  Manebach  twins  of  orthoclase.  Crys- 
tals rare.  Usually  massive  cleavable  or  gran- 
ular. 

Cleavage:    c  perfect;   b  less  so;   also   Mz 
sometimes  observed.     H.  =  5-6.     G.  =  2-68- 
2-69.     Color  white,  gray,  greenish,  yellowish, 
flesh-red.     Luster  subvitreous  to  pearly.    Op- 
tical  characters,  see  pp.  326,  327,  and  336. 

Gomp. — In  ter  médiate  between  albite  and 
anorthite,  corresponding  to  Ab  :  An  in  the 
ratio  of  3  :  2,  4  :  3  to  1  :  1,  see  p.  327. 

Analyses,  see  p.  337;  also  5th  £d.,  pp.  844.  845. 


1. 


Figs.  1,  2,  Arcuentu,  Sardinia,  Kath. 
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Pyr^  etc. — ^Andesine  fuses  in  thin  splintera  before  the  blowplpe.  Imperfectly  soluble  in 
acids. 

Ob«. — Occure  in  the  Andes,  at  Marmato,  as  an  ingrédient  of  tbe  rock  called  andetyie;  in 
tbe  porphyry  of  l'Esterel,  Dept.  of  Var,  France;  in  tbe  syenite  of  Alsace  in  tbe  Vo^es;  wbite 
«t  Servance.  red  at  Coravillers;  in  tbe  porpbyry  near  Cbagey,  Haute  Saône;  at  \apnefiord, 
Iceland,  in  booey-yellow  transparent  crystals;  at  Baumgarten  in  Silesia;  Bodenmais,  Ba varia; 
Mt.  Arcueutu  (or  Pollice  di  OrisULno),  Sardinia,  in  a  pumice-tufl;  at  Sanford,  Me.,  witb  vesu- 
yianite  in  distinct  crystals  (anal.  22). 

Saeeharite  is  granular  massive,  occurring  in  veins  in  serpentine  at  tbe  cbrysoprase  mines 
near  Frankeusteiu,  in  Silesia;  originally  referred  to  andesine.  but  sbown  by  Lasaulz  to  be  a 
mixture,  Jb.  Min.,  628,  1878. 

KeL—^  Mt.  Arcuentu,  Sardinia,  Festscbrift  Ver.  Cassel,  1886;  tbe  identification  witb  ande- 
sine rests  on  tbe  détermination,  SiOa  =  60*2  p.  c,  and  tbe  position  of  tbe  axial  plane  oblique 
to  b,  extinction  |  edge  b/e  (Dx.).    *  Ratb,  1.  c. 

319.  Labradorite.  Labradors! ein  (under  Feldspat)  Wern.,  Ueb.  Cronst..  149,  1780,  Bergm. 
J.,  875,  1789.  Labradorstein,  Scbillernder  Quarzspatb  Pâ^^to«,  Nord.  Beitrftffe.  2,  283.  178:. 
Pierre  de  Labrador  i7br«<.,  Cat..  82,  1780;  de  Liste,  Crist.,  2.  497,  1788.  Labrador  Feldspar. 
Labrador  6^.  Base.  Gilb.  Ann.,  73,  178,  1828;  Breith.,  Cbar.,  1828.  Lime  Feldspar.  Hafne- 
f  jordite,  Ealkoligoklas  Forehhammer,  Skand.  Nat.  Samml.  i  Stockbolm,  July  1842,  J.  pr.  Cb 
30,  889,  1842. 

Mornite  Tliom.,  Ed.  N.  Pbil.  J..  13,  1882.  Silicite  Tfmfi.,  Pbil.  Mag.,  22,  190, 1848. 
Saussurite  pt.     l^dauit  Breith..  B.  H.  Ztg.,  26,  87. 

Triclmic.  Form  near  tbat  of  andesine,  but  net  aceurately  known.  Cleavage 
angle  hc  =  86°  4'  Tsch.  Obermayer*  bas  calcnlated:  à:h  —  0*6377:1;  also 
a  =  93°  31',  /S  =  116°  3',  y  =  89°  541'. 

Tbese  are  based  upon  tbe  measured  angles:  b'c  =  98'  62',  bX  =  19"  2',  bL  =  19*  28', 
b'M  =  61°  22',  cba  =  68^  67'.    A  =  150,  X  =  150  are  cleavage  directions. 

Forma  like  those  of  tbe  otber    plagioclase   species,  and   twinning  common 

accordingto  tbe  albite  law,  also  tbe  pericline,  Carisbad,  Baveno, 
and  Manebacb  laws;  also  twinning'  witb  tw.  axis  a  normal  to  é 
in  tbe  plane  b,  Crystals  often  very  tbin  tabular  ||  b,  and 
rhombic  in  outline  bounded  by  cy  or  ex,  Also  massive,  cleav- 
able  or  granular;  sometimes  cryptocrystalline  or  bornstoue- 
like. 

Cleavage:  c  perfect;  b  less  so;  M  sometimes  distinct;  also 

l  and  L  sometimes  observed,  Obermayer;  (180),  (170)  Scbrauf, 
as  parting  surfaces.  H.  =  5-6.  G.  =  2*70-2*72.  Luster  on  c 
pearly,  passing  into  vitreous;  elsewbere  vitreous  or  subresinous. 
Color  gray,  brown,  or  greenisb;  sometimes  colorless  and  glassy; 
rarely  porcelain-white;  usually  a  beautiful  cbange  of  colors  in  cleavable  varieties, 
especially  ||  b.  Streak  uncolored.  Translucent  to  subtranslucent.  Optical 
characters,  see  pp.  326,  327,  and  336. 

Var.— 1.  Cleavable.    (a)  Well  crystallized,  to  (6)  massive. 

Play  of  colors  eitber  wanting,  as  in  some  colorless  crystals;  or  pale  or  deep.  Blue  and  green 
are  the  prédominant  colors;  but  yellow,  flre-red,  and  pearl-gray  also  occur.  Vogelsang*  regards 
tbe  common  blue  color  of  labradorite  as  a  polarization-pbenomenon  due  tb  itslamellar  structure, 
while  tbe  golden  or  reddish  scbiller,  witb  the  otber  colors,  is  due  to  tbe  présence  of  black 
acicular  microlites  and  yellowish  red  microscopic  lamellœ,  or  to  tbe  combined  effect  of  tbese 
wiih  the  blue  retlections.  Schrauf*  bas  examined  the  inclusions,  their  position,  etc.,  and  given 
the  names  mieroplakite  and  micraphyllite  to  two  groups  of  tbem. 

Hctf nef  jordite,  or  Hafneflordite,  of  Forchhammer  from  the  dolerite  of  Hafnefiord,  Iceland, 
is  only  labradorite  as  shown  by  Rath. 

2.  Compact  massiw,  or  cryptocrystalline;  Labradorite-Felsite.  Tbe  color  sometimes  gray 
to  brownisb  red;  but  sometimes  porcelain-white.  Some  of  the  so-called  êauseuriié  is  bere 
included.  A  variety  from  tbe  gabbro  of  Baste  in  tbe  Radau  valley,  Harz,  is  called  Badauiie 
by  Breîthaupt. 

Carnaiiie  is  a  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corundum  and 
indianite  in  tbe  Carnatic,  India;  it  is  pronounced  by  Brcitbaupt  and  von  Kobell  to  be 
labradorite. 

Comp.,  Tar.^-Intermediate   between  albite   and  anortbite  and  oorreeponding 
chiefly  to  Ab  :  An  in  a  ratio  of  from  1 :  1  to  1  :  3,  p.  327. 
For  analyses  see  p.  887;  also  5tb  £d.,  p.  842. 
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The  feldspors  which  lie  between  labradorite  proper  and  anortliite  haye  been  embracedby 
TBchermak  under  the  naine  bytownite.  The  original  bytownite  of  Thomaon  (Min.,  1, 872» 
1836)  was  a  greenish-whiie  feldspathic  minerai  found  in  a  boHlder  near  Bytown  (now  Ottawa) 
in  Ontario.  Canada.  It  waa  analyzed,  1,  by  Tliomson  (1.  c.)  and,  2,  by  Hiuit  (Am.  J.  Se,  12, 
213, 1851).  Tschennak  (Ber.  Ak.  Wien,  60  (1),  590,  1865)  bas  recalculated  the  latter  analysis, 
rejecting  the  water;  his  résulta  are  given  in  3.  Zirkel  has  shown,  however,  that  the  minerai  ié 
a  mixture;  aee  Min.  Mitth.,  61,  1871. 

SiO,      A1,0.       CaO     MgO    Na,0     H,0 

1.  G.  =2-80  147-57      2965        906      0*40      760      198    Fe,0, 8-57  =  99-88 

2.  G.  =  2-78  47-40      80-45      1424      0 87      282      2 00    FeO  080,  K,0  0-88  =  98-96 
8.  48-82      81-49      14*67        —        290       —      FeO  0-«2,  K,0  0*39  =  9909 

Pyr.,  etc.— B.B.  fuses  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  hydrochlorio 
add,  generally  leaving  a  portion  of  undecomposed  minerai. 

Odb. — ^Labradorite  is  an  essential  constituent  of  yarious  rocks,  especially  of  the  basic  kinds 
and  usually  associated  with  some  member  of  the  pyroxene  or  amphibole  groups.  Thus  with 
hvpersthene  iu  hyperyte  and  noryte,  with  diallage  in  eabbro,  with  some  lorm  of  pyroxene  in 
diabase.  basait,  doieryte,  also  andesyte,  tephryte,  etc.  Labradorite  also  occurs  in  other  kinds  of 
lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna,  Vesuvius,  the 
âandwich  Islands  at  Kilauea. 

The  labradoritic  massive  rocks  are  most  common  among  the  formations  of  the  Archsean  era. 
Such  are  part  of  those  of  British  America,  northem  New  York.  Pennsylvania,  Arkansas; 
those  of  Greenland,  Norwaj,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  little  silica,  it  occurs  mainly  in  rocks  which  include  little  or  no  quartz 
(free  silica)  and  no  orthoclase. 

On  the  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and 
magnetite.  It  is  met  with  in  place  at  Mille  Isles.  Château  Richer,  Rawdon,  Morin,  Aber- 
<:rombie  and  elsewhere,  in  Québec;  and  in  boulders  at  Druinmond  and  elsewhere,  in  Ontario. 
It  occurs  abundantly  through  the  central  Adirondack  région  in  northern  New  York;  also 
occasionally  in  Orange,  Lewis,  Warren.  Scoharie,  and  Greene  Cos.;  in  the  Wichita  Mts., 
Â.rkansas. 

taUeUe  and  momite  are  from  Antrim  Ireland. 

Labradorite  was  ârst  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfe. 
a  Moravian  missionary,  about  the  year  1770,  and  was  called  by  the  early  mineralogists  Labrador 
stone  (Labradorstein),  and  also  chatoyant,  opaline,  or  Labrador  feldspar. 

Alt.— See  remarks  under  orthoclase,  p.  820;  also  Tschermak,  Min.  Mitth.,  269,  1874.  The 
altération  of  labradorite  is  the  common  source  of  the  zeolites  and  associated  secondary  minerais 
(calcite,  datolite,  etc.)  frcquently  présent  in  cavities  and  veins  in  basic  igneous  rocks. 

Artil— See  p.  882. 

Réf.—»  Zs.  Kr.,  7,  66,  1882.     Groth  gives  the  axis  é  =  05547. 

*  Rath.  Pogg..  144,  255,  1871.  »  Cf.  Reusch.  Pogg.,  120,  95,  1868  (eariîer  Brewster,  etc.); 
Vogelsang  Arch.  Néerland..  3,  32.  1868;  Schrauf,  Ber.  Ak.  Wien,  60  (1),  996,  1869. 

Mabkbltnite  Tschermak,  Ber.  Ak.  Wien,  66  (1),  127,  1872. 

Isometric;  form  a  distorted  cube  (?).  In  grains,  transparent,  colorless,  with  milky  portions 
arising  from  altération.  In  microscopic  sections  seen  to  bave  a  rectangular  outline,  and 
shown  by  optical  properties  to  be  isotropic.  H.  =  about  6*5.  G.  =  2-65  corrected  for  im- 
purities.  B.B.  fusible  with  difficulty  to  a  transparent  glass.  Analysis,  la,  also  16,  after  de- 
ducting  a  little  magnetite  présent: 

SiO,      Al.O,      CaO     Ka,0    K.O 

la.    G.  =2-71         I  54-8       248       111       49        12    Fe,0„ FeO  4-7,  MgO  «r.  =  101-0 
1*.    G.  =  2-65  56-8       257        11-6        5-1        1*8    =100 

Occurs  in  the  météorite  from  Shergotty,  near  Behar,  India;  also  in  other  chondrites. 
Tschermak  suggests  that  this  apparently  isometric  minerai  may  be  in  fact  a  fused  feldspar, 
which  seems  not  improbable  (Ber.  Ak.  Wien,  88  (1),  855,  1888).  Groth,  on  the  other  hand 
is  inclined  to  regard  it  as  an  independent  species  allied  to  leucite  (Tab.  Ueb.,  186, 1889). 

Opiical  Belaitona  qf  OUgoelcue,  Andenne,  Làbrtidoriie. 

The  gênerai  position  of  the  axes  of  elasticity  and  the  conséquent  directions  of  tiie  light 
extinction  upon  the  base,  e,  and  the  brachypinacoid,  6,  of  thèse  feldspars  are  given  on 
pp.  826,  327.     The  following  are  spécial  observations. 

The  following  table  gives  for  a  séries  of  plagioclase  feldspars,  oligoclase-albite  to  bytownite 
<p.  327)  the  observed  extinction-angles  on  b  and  c,  and  the  angle  made  by  the  trace  of  tho  rhom- 
bic  section  on  b  with  the  edge  b/e  (cf.  f.  1-^,  p.  826);  also  the  percentage  of  lime  (cf.  anals., 
p.  337)  and  the  spécifie  gravity.  The  observations  are  taken  from  Schuster,  1.  c;  Wiik,  Zs. 
Kr.,  2,  498,  1878;  Pfd.,  Am.  J.  Se,  34,  890,  1887;  Schuster  and  Foullon.  1.  c:  Bath,  Jb. 
Mm..  689. 1876. 
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BIUCATBa, 


Bobboth 

Wilmington 

BilibOle 

Pierrepont 

Tvedestrand 

Kimito 

Bodeumaifl 

St.  Raphaël 

Vesuyius 

Stansvik 

Lolo 

Ojamo 

Labrador 

é  i 

Eamenoi-Brod 

Narodal 

Yischegrad 


G. 


2*648 
2-622 

2664 


2-670 
2-699 


CaO 

2-67  (anal.  2) 
2-84  (anal  8) 

8-05  (anal.  4) 
4-78  (anal.  11) 

7-06  (anal.  18) 
8-21 


Extinction 
on  6  on  6 

-h  2' 88'  4-11*86' 

+  2*  29' to  2"  08'    +ir44'toin8' 

7"       to   9*^ 

+  riO'  -h  8'54' 

0- 

—  r        to2'20'     -  4*80' to   6*15' 

—  !•        to8'   6'     -  4'80'to   8* 


10*88 
2-684    10-60  (anal.  25) 


4*  80'  to  4'  42' 

6°  12'  to  6*  24' 


-   6'  42'  to  6*  64' 
16-20  (anal.  88)     -  14*  80^  to  20* 


-10* 
-16* 
-16*40' 

-  17*       to  18*  80' 
-19* 

- 19*       to  21* 

-  28*       to  82* 


Bhombie 
section 


16*  to  10* 
+  10* 

4*to  6* 


-h  l*to  If 
0* 
0* 

-  rto  2* 

±    0* 

-  8*48' 
-10* 


The  following  are  observations  by  Des  Cloizeaux,  Bull.  Soc.  Min.,  6,  89,  1888,  7.  249, 1884, 
8,  6,  1886.     He  distingulshes  four  classes  raneing  from  oligoclase-albite  to  andesine.    Th«- 
observations  quoted  give  the  lime  percentage  (from  complète  analyses  by  Damour,  Dirvell, 
etc.);  the  extinction-angles  on  e  and  h\  the  axial  angle  about  the  négative  bisectrix,  and  the 
angle  made  by  the  base  with  the  plane.  S,  normal  to  the  plane  of  the  optic  axes. 

1.  Ahnormal  oUgoeloês.  Ax.  plane  inclined  83*  10'  to  b.  Plane  ±  to  ax.  pi.  (S)  truncates 
the  acute  edge  b/e.    Extinction  (edge  b/e)  +  6*  or  7*  to  12*  on  b. 

2.  Àbnormâl  oligoclaie,  Ax.  plane  \  e  or  L  b.  Extinction-angle  with  edge  b/c  =  -|-  6* 
to9*. 

8.  Normal  oUgoelase.  Plane  i  ax.  pi.  truncates  obtuse  edge  b/c  and  inclined  96*  to  104* 
on  c.    Ax.  pi.  cuts  ô.  84'  50'  to  79*  50 .    Extinction  -f  Tto  6*  with  b/c. 

4.  Andetine.  Plane  l  ax.  pi.  truncates  obtuse  edge  b/c  and  inclined  110*  to  120*  to  base. 
Ax.  plane  on  6.  78*  50  to  63^  50'.    Extinction  -  1*  to  10*  to  b/c. 


CaO 

Extinction 

Axial  an  fie  (—  Bx) 

percentage        on  c 

onb 

2Hr 

e8 

Colton,  N.  Y. 

2  29 

+2*  40'  to  4* 

9*  to  11*  80' 

96*  80' to  98*    2' 

91*  10'  to  98* 

Arendal 

2-50 

0*  to  -t-  2* 

10*  to  12"  30 

97*  30'  to  98*  10' 

94* 

il 

2-60 

0*  to  1*  30' 

9*tol2* 

96*  22'  to  97"  54' 

98"  to  94* 

<< 

2-81 

0*to2* 

10"  to  12* 

96*  12' 

94* 

Colton 

2-44 

0*  80'  to  3  80* 

r  to  10"* 

95"  40  to  97*  40' 

Ytterby 

2-81 

1*  80 

7*  to  10" 

90"  48  to  93"  54' 

Arendal 

889 

1*  80'  to  3" 

6*  to  8*  30' 

89*  56  tn  90" 

Minerai  Hill,  Pa. 

856 

1*  45 

6*to9* 

92"  to  92"  48 

Ytterby 

4-81 

2* 

8*  80'  to  9"  10' 

95'  to95   30' 

Helle,  Norway 

5-60 

0*  80'  to  l'^  30' 

7"  10'  to  11* 

96*  24  to  97*  -i8' 

Banile 

2-88 

1*  15'  to  1"  35' 

2*12' 

89"  48' to  91"  46' 

103**tol04*80' 

Norway 

4-89 

V  to  2* 

2"to5* 

89"    2'  !o91    îiO' 

101^  50'  to  102* 

Arendal 

4-20 

0*  30'  to  1* 

2^10  4* 

87*  52'  lo  90   50' 

99"  to  tOO* 

Tvedestrand,  eunitone 

l^SO' 

2*to4* 

89   :W' 

106* 

Fredriksv&rn,  êunstone 

0*  80'  to  2* 

1*  30'  to  2* 

88*  40'  to  89'  10' 

102"  to  108* 

Danviks-Zoll 

0*  80'  to  1* 

l*to8* 

99' 28' to  101"  28' 

101*  to  102"  40* 

Mo88.  Norway 

6*20 

-2^80' 

-  1*  to  -  2* 

Bodenmais 

6  48 

-  8*  16'  to  3*  20* 

5*  to  T* 

88*  14'  to  90"  50'* 

112* 

Coromandel 

6-50 

-  1*  80'  to  2* 

2*  to  3* 

93"  52'  to  95"  18' 

108* 

Fran cheville,  Rhône 

652 

-3* 

10"  to  12* 

94*  28  to  95*^  30' 

110*  to  112*? 

Tilasinwuori 

6-68 

0*  to  -  8* 

-  3"  to  4*  80' 

94"  to  96" 

108*  to  109* 

Orijftrvi 

8-09 

-  1"  57' 

4*  to  7%  9* 

91"  20  to  91*  38'* 

111"  50' 

Esterel 

-  2*  16' 

-  2*  to  7* 

95"  40'  to  96" 

117* 

Rochesauve 

906 

-  2*  to  -  8* 

-10* 

79"  22'  to  81*  50- 

118' 

*  Also  larger  values. 


The  glaasv  oligoclase  from  Bakersville,  K.  C,  (anal.  18.)  bas  an  exceptionally  abnormal 
character:  extmction-angle  on  e  =  -f-  89"  to  4-  ^''i  sections  |  b  give  an  optic  axis  with  bar  nearly 
I  edge  b/c,  Cleavage  angle  60  =  88*  2',  twinning  entirely  ab^nt.  Cf.  Penfield,  Am.  J.  8c., 
06,  824,  1888. 
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àjïàL-OUgodMe  to  Bpiowniie.  1,  Rath,  Pogg.,  144,  256,  1871.  2,  A.  Smita,  Min.  Mitth., 
265.  1877.  8.  Teclu,  ib.,  55,  1871.  4,  F.  L.  Sperry,  Am.  J.  Se,  34,  892, 1887.  5,  Ralh,  Pogg., 
138,  466. 1869.  6,  Ludwig,  Pogg.,  141.  151.  1870.  7.  RaUi,  Pogg.,  147.  274.  1872.  8,  Id., 
ib.,  144.  240.  1871.  9.  Id..  ib..  p.  286.  10.  Id.,  Ber.  Ak.  Berlin,  165,  1876.  11.  Scheerer, 
Pogg..  64, 155, 1845.  12,  Haushofer,  Zs.  Kr.,  3, 602, 1879.  18,  E.  8.  Sperry,  Am.  J.  Se.,  36, 826. 
1888;  alaoF.  W.  Clarke,  ib.,  p.  228.  14.  Rath,  Pogg..  144,  242.  1871.  15,  Id.,  Pogg..  147. 
276.  1872.  16,  Id.,  Pogg..  144,  226,  1871.  17,  Rg.,  Min.  Ch..  607.  1860.  18,  Schuster  and 
Foullon,  Jb.  G.  Reichs.,  37,  219,  1887.  19,  Rath,  Pogg.,  162,  89,  1874,  20,  8ip5cz.  Min. 
Mitth.,  3. 176,  1880.  21,  Rath,  Pogg.,  144,  245.  1871,  also  earlier  Rg.  22,  W.  B.  Payne.  priv. 
contr.  28,  Tschermak,  1.  c,  p.  586.  24.  Klement,  Min.  Mitth..  1,  366,  1878.  25,  Penfield,  Am. 
J.  Se..  34, 898. 1887.  26,  Rath.  Pogg.,  162,  89, 1874.  27.  Id.  ib.,  144,  p.  246.  28.  Id..  ib..  144. 
D.  251.  29,  Schuster.  Min.  Mitth.,  1,  867. 1878.  80.  Rath,  Pogg.,  144. 258. 1871.  81.  Kersten, 
Pogg.,  63,  128, 1844.  82.  Dmr.,  Bull.  Soc.  G.  Fr.,  7. 88,  1850.  88,  Ludwig,  quoted  by  Schua- 
ter.  Min.  Mitth..  3,  208.  1880.    84.  Holland.  Min.  Mag..  8.  154.  1889. 


Oltgoekue-AibUe  and  Oligoelase. 


G. 

1.  Hartenberg  2682 

2.  Sobboth.  Styria  2*62 
8.  Wilmington.  Del. 

4.  Pierrepont,  N.  Y.  2622 

5.  Vesuvius  2*601 

6.  Ytterby 

7.  Shaitansk  2  642 

8.  Veltlin  2*682 

9.  Kiedermendig  2*611 

10.  Bamle 

11.  Tredestrand,  iumione  2'656 

12.  DQrremorsbach  2*668 
18.  BakersYille.  N.  C.  2*651 


Andenne. 

14.  Mte.  Mulatto 

15.  Uvelka,  Orenburg 

16.  Vesuvius 

17.  Marmato 

18.  Bodenmais 

19.  Momnda.  S.  A. 

20.  St.  Raphaël 

21.  Fréjus.  Esterel 

22.  Sanford,  Me. 

Labradorùe, 

28.  Labrador 

24. 

25. 

26.  Pomasqui 

27.  Veltlin 

28.  Tannber^thal 

29.  E^amenoi-Brod 

30.  Hafncfiord 

81.  Egersund 

BytoumiU, 

82.  Benifiord 
33.  Nftrodal 
84.  Mull 


«I 


tt 


2*668 
2*654 
2*647 
2*674 
2*666 
2*666 
2*679 
2*686 


SiO,  Al.O.  CaO 

68*58  21*81  2*82 

64*75  22-25  2*67 

64-75  2356  2*84 

63*76  22*67  8*05 

62*86  28*88  2*88 

64*81  22-99  815 

68*88  22*58  8*42 

64*58  2808  8*49 

6806  28*27  4 16 

61*91  28*68  4*45 

61*80  23*77  4*78 

59*80  25*75  4*79 

62*60  28*52  4*47 


60*85  2545  514 

6084  24*89  5*56 

58*53  26*55  6*48 

60*26  25*01  6*87 

5922  25*88  708 

60*48  25-85  7*25 

58*48  26*94  8*21 

5808  26*64  8*07 

5665  25-56  8*25 


2*697  560  27-5  10*1 

2*698  56*18  27*88  10  88 

2684  54*75  27*76  10*60 

2*644  55*86  28*10  10*95 

2*690    I  55-15  29*15  9*90 

2*711  53*61  29-68  10*96 

2-700  54*55  28  68  11-23 

2*729  54*23  29*64  1201 

2*72  52*45  29*85  11*70 


Na,0  E,0  ign. 

6*84  3*65  0*48  Fe,O«0  66,  MgO  0*95 

10*17  0*37  —  =  100*21     [=  100*35 

9-04  1*11  —  =  101*30 

6-89  8  60  0*40 Fe,0.  0*41  =  1007S 

7*42  2*66  0*18  =  98*88 

8*89  0*82      —  =  100*66 

8*86  1*02     —  MgO  0*06  =  99*77 

8*98  0*62  0*58  =  101  28 

8*93  0*62      —  =  100*04 

[9-64]  —  0-32  =  100 

8*50  1*29  —  Fe,0,  0*36  =  100 

5*68  2*78  1*29  =  9954 

8*62  0*56  010 Fe,0,  008  =  99*95 


7*68 
8*44 
7*74 
7*74 
6*79 
7*28 


1*21    0  26  MgO  0  03  =  100*07 


0*73  —  Fe,0«  0*18  =  99*64 

0*89  —  =  100*14 

0*84  —  MgO  0*14  =  100*86 

0*54  —  MgO  0*28  =  99  79 

008  —  =  100*44 

6*87    0*50  0*49  MgO  011  =  101*60 

6*16    0*97  —  =99*87 

6*18    134  1*58  Fe,0«  0*22  =  99*78 

[=99*8 

5*0      0*4  —  Fe.O,  0*7,  MgO  0*1 

5*17    0*86  —  Fe,0, 1-88  =  100*75 

5*13    0*58  0*56  Fe,0,  069  =  100  02 


[5-09] 
5*28 
4*86 
4*62 
4-41 
3*90 


2*709  5217  29*22  1811  8*40 
2*729  48  94  38*26  15*20  8*80 
2*720        50*80    31*54    12*88      8*96 


—  —   =  100 
0-80  0*67  =  100*90 
1*15  0-65  =  100-41 

0-42      —  Fe,0, 1*03  =  100*53 

ir.  0*07  MgO  011  =  100*47 
0*60      —  Fe,0, 100,  MgO  0*16 

[=  99*66 

—  —  Fe.0, 1*90  =  99*80 

—  —  =  100*60 
tr.  0*52  =  99  65 


320.  ANORTHim.  Matrix  of  Corundum  (fr.  the  Carnatic,  India)  Boum.,  Phil.  Trans.. 
1802.  Indianite  Boum.,  Cat..  60. 1817;  PJiillim,  Min.,  44.  1828.  Anortbit  (fr.  Vesuv.J  G.  Boêe, 
Gilb.  Ann.,  73,  197.  1828.  Cristianite  (Christianile),  Biotina  (fr.  Vesuv.),  Mont.  A  Cov.,  Min. 
Vesuv.,  1825.  Tankit  (fr.  Norway)  Breith.,  Schweigg.  J..  66,  246.  1829.  Thiorsauit  (fr.  loe- 
land)  Oenih,  Lieb.  Ann.,  66.  18.  1848;  Thiorshmi  bad  orthagr. 

Latrobite  (fr.  Labrador)  Brooke,  Ann.  Phil..  6,  888.  1823;  Children.  ib.,  8.  88,  1824 
=  Diploit  Breith.,  C.  G.  Gmelin's  Chem.  Unters.  Dipl..  Tûbingen.  1825.  Amphodelit  (fr.  Fin- 
land)  N.  Nd.,  Pogg.,  26,  488,  1832;  =  Lepolit  t>.  Josm,  Breith.  Handb.,  581,  1847.  Cyclopit  «. 
Walt,.  Vulk.  Gest..  292,  1853.  Anortholt  Wiik,  Zs.  Er.,  8,  205,  1888.  Lindsayit  or  Linseit  N, 
Nd,.  Vh.  Mm.  Ges.,  112.  1843 
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SILICATE  a. 


Triclinic.    Axes  à:l\t  —  0-63473  :  1 :  0-55007:  a  =  93°  131',  6  =  115*"  551' 
y  =  91°  llf  Marignac'.  ' 

100  A  010  =  83°  54',  100  A  001  =  63°  57',  010  A  001  =  85°  50'. 


FomiB*: 
a   (100,  î-î,  h) 
b    (010,  tï, M) 
c    (001,  0,  P) 

m  (110.  /') 
4>  (120,  f-2')* 
f   (130.  »-S') 
if  (lîO,  '/) 
C   (120,  'iri)^ 


1. 


(130,  'î-8) 
(207,    - 
(201,  '2-i') 


t  (207.  '%'%') 
a  (201,  '2-i') 
E  (203,  i-i) 


^  (804,  .«.)»? 
«  (101,  ,1-iJ 
y  (201,  ,2-i,) 

r  (013.  fi) 


(9(023. 


«    (021,  2-r) 
r  (061,  6-ï') 
A  (081,  8-ï')« 
B  (0Î3,  i-ï)» 
*  (028,  '}-«) 
n  (021.  'S-ï) 
e  (041,  '4-î) 
C  (08l,  '8-ï)*? 
K  (061,  '64) 


m  (111.  1') 
p  (241,  4-2') 
«   (428.  ^.2) 
fi  (421,    .4-2) 

P  (111.  ,1) 
9  (221.  .2) 

w  (241,  ,4-2) 

f-   (428.  4-2.) 

d  (421.  4-2,) 


3. 


à  (lia.  \) 

o  (111.  1,) 
w  (2?l.  2,) 
«  (241.  4-2,) 
n  (131.  8-3.) 
û:  (111.  1)^ 
X  (241,  '4-|) 

p  (l8l.  '8-8>« 


Figs.  1-4.  Rath;  1,  2,  4,  from  YesuviuB,  8,  Pesmeda  Alp.    6,  Lepolite,  ETk. 


V 

=  29" 

29^' 

bm 

=  58^ 

4' 

hM 

=  62° 

26i' 

te 

=  80- 

58' 

mM 

=  59' 

29' 

^ 

=  84*" 

46' 

CSD 

=  5r 

26' 

<nf 

=  81* 

14' 

e& 

ee 

er 

ek 

en 

6K 

cm 

om  - 


9M4' 
17**  49' 
42"  88^' 
67"  41' 
18"  88' 
46*^46' 
75M0' 

33'  ir 

66^58' 


cp 

% 
eo 

co 

eu 

ca 

eM 

OUI  : 


54*  17' 
80*"  18' 
30"  24' 
57"  62' 
84"  50' 
34M0' 
69*20' 
68"  61' 


62"  18* 
88"  20' 
64*58' 


*P 
bx 

bo 

bw 

by 

bu 

ft'o 

b'a  =  76*  82' 


88" 
68" 
90" 
67" 
88" 


41V 

18 

82i' 

26i' 

16' 


Twins*:  (1)  Albite  îaw,  tw.  pi.  and  comp.-face  5,  often  polysynthetic 
(2)  Pericline  îaw,  tw.  axis  b,  composition-face  the  rhombic  section,  whoee  trace  on 
b  makes  an  angle  of  —  14°  to  —  18°  with  the  edge  b/c  (f.  2,  p.  326).  (3)  Carlabad 
lawy  tw.  axis  èy  the  individuab  also  usnally  twinned  according  to  law  1.  (4)  tw. 
àxis*^  i.  (5  in  ô  (010^. 

Orystals  usuaily  prismatic  \  è,  less  often  elon^ted  1 1,  like  pericline  (£.  3). 
Also  massive,  cleavable,  with  granular  or  coarse  lamdlar  structure. 

Oleayage:  c  perfect;  b  somewhat  lèse  so.  Fracture  conchoidal  to  uneven. 
Britfle.  H.  =  6-6-5.  G.  =  2-74-2-76.  Color  white,  grayish,  reddish.  Streak 
.oncolored.     Transparent  to  translucent. 

Optically  — .     Ax.  pi.  nearly  X  ^>  and  its  trace  inclined  60°  to  the  edge  c/e 


FELD8PAR  QROUP—ANORTEITE. 


339 


from  left  above  behind  to  right  in  front  below  (Schuster).  Extinction-angles  on 
6-,  —  34°  to  —  42°  with  edge  b/c]  on  b^  —  35°  to  —  43°.  Dispersion  p  <  v,  also 
inclined.    Axial  angles: 

2H^r  =  84°  50',    2H^^  =  85°  24',    2Ha.w  =  85°  59'. 

The  following  table  gives  the  eztinction-aDeles  and  the  position  of  the  rhombic  section,  with 
CaO  percentage  (see  anals.  below),  as  observea  by  Schuster,  1.  c,  Lsz.,  1.  c,  and  Eikuchî,  J. 
Coll.  Se  Japan,  2,  i,  81, 1888. 


G.  Na,0 

Vesuvius  3-768  0-47 

Pesmeda  l'Otol'8 
Lojo.  LepolUe     2-7-2-8  l'ôO  K.O 

£tna,  OyclapUe  2*682  2*82 

Mikaje.  Japan  2*761  0*28 


Extinction  angles 
on  <;  on  5 

-86**  87'  to  37**  22'      -88'^  Xo  89**  44' 
-87"  80'  -  88°  24' 

-8ô"to40" 
-88'*to40**  -35''to86' 

-88''to40'  -40°to4r 


Hhombic 
section 

-  16°  2' 

-  IT"  64' 
-14''tol6'* 

-15°tol7* 


Comp. — A  silicate  of  alnmininm  and  calcinm,  GaAl^Si^O^  or  CaO.Al,0,.2SiO,  = 
Silica  43-2,  alnmina  36-7,   lime  20-1  =  100.      Soda  (as  NaAlSi.Op)    is   usually 

E resent  in  small  amount,  and  as  it  increases  there  is  a  graduai  transition  through 
ytownite  to  labradorite. 

Vax.-- AnoriAite  was  described  from  the  glassy  crystals  of  Somma;  and  ehristianite  and 
bioUtiê  are  the  same  minerai.     Thiorsauite  is  the  same  from  Iceland. 

iTkdianUe  is  a  white,  grayish,  or  reddish  granular  anortbite  from  India.  where  it  occurs  as 
the  gangue  of  corundum,  first  described  in  1802  by  Count  Bournon. 

Ampfwdelite  is  a  reddish  gray  or  dingy  peachblo%om-red  variety,  partly  in  rather  large 
crystals,  from  Lojo,  Finland,  and  Tunaberg.  Sweden  LepolUe  of  Breithaupt  (or,  as  he  says,  of 
▼on  Jo8sa,who  sent  it  to  him)  cornes  from  Lojo  aud  Urijiirvi  lu  Finland,  and  is  the  same  variety; 
some  of  the  crystals  are  2  iuches  long.  It  bas  been  studied  crystallographicallv  by  Koksharov 
(Min.  Russl.,  4.  ^4),  who  finds  the  crystals  highly  complex  and  near  Vesuvian  anortbite  in 
angle.  lÀnâsayite  (Linseit,  Lindseit)  from  Oripârvi,  Finland,  is  a  somewhat  altered  variety  of 
lepolite.  cf.  Wiik,  Zs.  Kr.,  8, 205, 1888.  Latrobtte,  from  Amitok  Island  on  the  coastof  Labrador, 
fs  pale  rose-red,  and  closely  resembles  amphodelite. 

OydopUe  occurs  in  small,  transparent,  and  glassy  crystals,  tabular  |  h,  coating  cavities  in  the 
doleryte  of  the  Cyclopean  Islailds  aud  near  Trezza  on  Etna.  Its  identity  with  anortbite  was 
established  by  Lasaulx,  Zs.  Er.,  6,  826,  1881. 

Anorifunie  agrées  in  angles  with  anortbite  but  is  différent  in  habit,  being  prismatic  |  à  witU 
n  and  e  prominent;  it  shows  extinction  Xà  and  in  a  direction  normal  it  appears  optlcally  uniaxial. 
G.  =r  2*76.  A  partial  analysis  gave:  SiOa  87  to  88,  AUd  82*2,  CaO  18.  The  suggestion  is  made 
that  it  may  be  an  anortbite  partly  altered  to  scapolite.  The  single  crystal  found  was  embedded 
in  red  limestone  at  the  SillbOle  iron  mine  in  Finland.     Cf.  F.  J.  Wiik,  Zs.  Kr.,  8.  205,  1888. 

TankUe  occurs  in  cleavable  masses,  with  ôc  =  86*  20',  of  a  gray  or  slightly  pinkish  color. 
The  orignal  crystals,  examined  by  Dx.,  are  stated  to  hâve  been  brought  from  Areudal  in  1825 
by  Mr.  Tank  of  Friedrikshold  (Dx.).    It  is  (Dx.)  a  hydrated  anortbite,  cf.  annl.  6. 

AnaL— 1,  Damour,  Bull.  G.  Fr.,  7,  88,  1850.  2,  Deville,  Ann.  Cb.  PhvB..  40,  286,  1864. 
3.  Pisani,  Ann  Cb.  Phys.,  9,  492,  1876.  4,  Hermann,  J.  pr.  Ch.,  46,  887.  1849.  5,  Walters- 
hauscn,  Vulk.  Gest.,  21*2, 1853.  6,  Pisani,  Dx.,  N.  R.,  199, 1867.  7,  8,  Gamper,  VIi.  G.  Reichs., 
134.  1877.  9.  Y.  Kitamura,  J.  Coll.  8c.  Japan,  2,  i,  43,  1888.  10,  Abich,  Pogg.,  61,  519,  1840. 
Also  5th  Ed..  p.  889. 

SIC,    Al.O,    CaO    Na,0   K,0    ign. 

45*97    88-28    17*21     1*85       —       —  Fe,0,    112,    gangue 


G. 

1. 

Thiorsà,  Iceland 

2*75 

2. 
8. 
4. 

St.  Eustache 
Hammerfest 
Lojo,  LepoUie 

2*75 

6. 

Etna,  OyelopUâ 

2-682 

6. 

Arendal,  Tankits 

2  897 

[0  69  ='10012- 
0-9  = 


7.  Pesmeda  Alp,  red 

8.  ••         ••     i^ite 

9.  Miyaké,  Japan  2*761 
10.  Mt.  Somma                2*768 


46*8      85*0      17*7      10         —       —  MgO  0-9  =  1004 
46*80    85-20    14*70  1*76  1  *62  MgO  0  73  =  100*81 

42*80-85*12    14*94    l'50       —      1*56  Fe.O,  1*50,  MgO  2*27 

S=  99*69 
gOO-66 
["__  100*92 
42*49    84*70    1582    1*60*    0*68    4  80  Fe,0,  0*74,  AlgO  0*80 

[=  101-08 
41*08    86-04    17*91    108      1*05    4  79  =  10190 
42*79    84  78    15*98    136     0*62    4  18  =  99  66 
4403    36-80    19  29    0*23       —     012  >IgO  0  20  =  100*67 
i  48-96    85-30    18*98    0*47     040      —   Fe^Os  0  68.  MgO  0-46 

[=  100  19 
•  Incl.  LijO. 
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Pyr^  etc.— B.B.  fuses  at  5  to  a  colorless  glass.  Anortbite  froin  Mte.  Bomiua,  aud  iudiauite 
from  the  Carnatic,  are  decomposed  by  hydrochloric  acid,  with  séparation  of  gelatinous  silica. 

Obs.— Occiirs  in  some  diorytes;  occasionally  in  connection  with  gabbro  and  serpentine  rocks; 
in  some  cases  along  with  conindum;  in  many  volcanic  rocks,  andesytes.  basalts,  etc.;  as  a  con- 
stituent of  some  météorites  (Juvenas,  Stannern). 

Anorthite  [chrUtianite  and  biotine)  occurs  at  Mount  Vesuvius  in  isolated  blocks  among  the 
old  lavas  in  the  ravines  of  Monte  Somma,  associated  with  sanidine,  augite.  mica,  and  vesuvianite; 
in  the  Albani  Mts.  ;  on  the  island  of  Procida  near  the  entrance  to  the  bay  of  Naples;  on  the 
Pesmeda  Alp.  Monzoni,  Tyrol,  as  a  contact  minerai;  Aranyer  Berg,  Transylvania.  in  andesyte; 
in  the  FarOer;  ou  Iceland.  on  the  plain  of  Thiorsà,  Hekla,  and  elsewhere;  near  Bogoslovsk  in 
the  Ural.  In  the  lava  of  the  island  of  Miyaké,  Japan,  and  also  scattered  on  the  lavaneld  in  well- 
deîiued  separate  crystals  evidently  ejected  by  the  volcano;  further  in  the  anorthite-basalt  of 
Fusiyama  and  elsewhere  in  Japan. 

The  localities  of  the  spécial  varieties  of  anorthite  hâve  already  been  mentioned. 

Anorthite  was  named  in  1823  by  Rose  from  aropBoit  oblique,  the  crystallization  being  tri- 
clinic.  Bournou's  name,  Indianits,  derived  from  the  locality  in  India,  was  first  publishâ  in 
his  Catalogue  of  the  Royal  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been 
described  by  him  as  early  as  1802  (l.c),  and  his  description  is  remarkably  complète  for  the  time, 
it  including.  besides  physical  characters,  a  chemical  analysis  by  Cheneviz,  agreeing  nearly  in 
essential  points  with  the  later  by  Rose,  and  quite  as  well  as  his.  with  the  true  or  normal  composi- 
tion of  the  minerai.  Bournou  supposed  that  the  grains  might  be  rhombohedral  in  crystallization; 
but  Brooke,  in  Phillips'  Mineralogy  (3d  éd.),  published  in  1823,  the  year  of  Rose's  publication, 
announced  that  there  were  two  cleavages,  inclined  to  one  another  S4°  45. and  95"  15',  differing 
not  widely  from  the  same  angle  as  ascertained  by  Rose.  Justice  seems  torequire  that  Bournon's 
name  should  be  restored  to  the  species.  Beudant,  in  the  first  édition  of  his  mineralogy,  pub- 
lished in  1824,  described  indianite  in  fuU  and  called  it  lime-feldspar,  mentioning  anorthite  only 
in  his  index. 

Christianite  was  named  by  Monticelli  and  Covelli  after  the  prince  Christian  Frederick  of 
Denmark,  who  ezplored  Vesuvius  with  them;  Amphodelite  from  ampi,  double,  and  oôeXôi, 
9pea/r,  the  crystals  being  often  twinned  parallel  to  010;  Latrobite,  after  C.  F.  Latrobe,  the  dis- 
coverer  of  the  variety. 

Alt. — Liudsayite  already  mentioned  is  a  partially  altered  anorthite;  the  same  is  probably  true 
of  sundvikite  of  A.  £.  ]Nordenski51d,  Beskr.  Fini.  Min.,  118,  1855;  see  5th  £d  ,  p.  340. 
Roaite  and  polyargite  of  Svanberg,  Ak.  H.  Stockh.,  1840,  are  pinite-like  pseudomorphs;  rosite 
is  from  Aker  in  SOdermanland,  and  polyargite  from  Tunaberg,  Sweden.    See  5th  Ed.,  p.  480. 

Crystals  of  anorthite  altered  to  a  saussurite-like  substance  from  Franklin  Fumace,  K.  J., 
Jiave  been  described  by  Roepper  (Am.  J.  Se,  16,  364,  1878). 

Artif.— See  albite,  p.  381. 

Réf.—»  Kk.,  Min.  Russl.,  4.  200,  1862.     Cf.  also  Rose,  Gilb.  Ann.,  73,  197.  1823. 

«  Mlr..  Min.,  376.  1862.  Hbg.,  Min.  Not.,  1.  6,  1856.  Dx.,  Min.,  1,  294,  1862.  Kk.,  1.  c. 
Schrauf.  Atlas.  Tf.  xvi,  xvii,  1871.  Gdt.,  Index,  2,  24,  1888.  Rath,  Pogg.,  147,  22,  1872; 
Pesmeda  Alp,  Ber.  nied.  Ges.,  July  2,  1877.  ■  Dx.,  tankite,  N.  R.,  195,  1867.  *  Rath,  Aranyer 
Berg,  Zs.  Er.,  6,  23,  1881.  «  Twms,  Rath,  Pogg.,  138,  449,  1869,  147,  36,  1872;  Jb.  Min..  689, 
1876. 

Barsowttb  O.  Rose,  Pogg.,  48,  567, 1839.  Massive;  ooarse  to  fine  granular.  Cleava^  in 
two  directions  at  90°,  extinction  parallel  to  the  cleavage.  Orthorhombic  (or  monochnic). 
H.=  5  5-6.     G.  =  2*584  Bauer.     Luster  more  or  less  pearly.     Color  white.     Optically  biaxial. 

Composition  probably  like  anorthite,  CaAUSiiOg  or  CaO. AUOs.2Si09.  Analyses:  1,  Varren- 
trapp,  Pogg.,  48,  568.    2,  Friederici,  Jb.  Min.,  2,  71,  1880,  after  deducting  the  corundum  présent. 


1. 
2. 


I 


SiO, 

AlaO, 

CaO 

MgO 

Alk. 

48-74 

33-90 

15-29 

1-54 

=      99-44 

41-54 

86-59 

19-82 

— 

205    =     100 

B.B.  fuses  on  the  edges  toavesicular  glass.  Gtelatinizes  readily  with  hydrochloric  acld. 
especially  on  heating. 

Occurs  in  boulders  in  the  auriferous  sand  of  Barsovski  near  Eyshtymsk  south  of  Ekaterin- 
burg  in  the  Ural  as  the  gangue  of  the  blue  corundum;  the  occurrence  is  similar  to  that  of  the 
indianite  which  is  the  gangue  of  the  corundum  ôf  the  Camatic.     It  is  often  intimately  inixed  with 

granular  calcite,  and  mcloses  also  corundum,  spinel,  and  occasionally  scalesof  a  yellow  mica, 
auer  shows  that  it  is  chemically  identical  with  anorthite,  though  apparently  différent  optically 
and  in  spécifie  gravity;  it  may  yet  prove  to  be  that  species,  perhaps  somewhnt  altered. 

HuRONiTB  Thomson,  Min..  1.  384,  1836.  An  impure  feldspar  approaching  anorthite. 
Occurs  in  spherical  masses  in  diabase  boulders  on  Drummoud  Id.  in  Lake  Huron.  Structure 
partly  in  imperfect  folia,  and  partly  granular.  H.  =  3-3-5;  G.  =  286;  luster  waxy  to  pearly: 
color  light  ycllowish  green;  subtranslucent.  Harrington  has  examinée!  this  minerai  and  con- 
firmed  its  relation  to  anorthite.  He  gives:  H.  =  5-5:  G.  =  2-814;  fusibility  about  5.  An 
analysis  by  N.  N.  Evans  pave: 

SiO,  4707    AlaO,  3249    Fe,0,  0-Q7    CaO  13-30    MgO  022    K.O  288    Na,0  203    ign.  2  72 

[=  101-68 
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A  minerai  aimilar  to  huronite  occurs  la  place  near  Sudbury,  Ontario;  seeHarrlngton,  Prans. 
B.  Soc.  Canada,  4  (6).  82.  1886. 

MiKBOTiN  O.  Tëchertnak,  Ber.  Ak.  Wien,  60  (1),  606.  1865.  A  name  proposed  for  glassv 
klnds  of  the  plagioclase  feldspars,  correspondin?  to  the  varlety  sanidlne  of  orthoclase;  It  & 
derived  from  fitKfjârr/ç,  littUness,  in  allusion  to  tne  small  formln  whlch  Ihey  commonly  appear, 
•8,  for  ezample,  embedded  in  volcanic  rocks. 

SiGTEBiTE  C.  F.  Bammelêberg,  Jb.  Min.,  2.  71,  1890. 

Massive,  graDuIar.  Cleavage  easy,  givinç  a  surface  with  pearly  luster;  also  in  traces  in  a 
second  direction,  thèse  regarded  as  correspondiuK  in  position  to  e  (001)  and  m  (110)  of  orthoclase. 
G.  =  2'600-2*622.     Luster  vitreous  to  pearly.     Color  gray.    Translucent. 

Sections  parallel  to  the  first  direction  of  cleavage  and  normal  to  the  second  show  polysynthetic 
twinninç  lamellœ.  For  the  former  the  angle  between  the  directions  of  extinction  is  T-i",  i.e..  the 
angle  with  the  edge  regarded  as  corresponding  to  e/h  is  ±  8^°  to  4^%  Sections  parallel  to  the 
second  cleavage  show  no  twinning  structure  and  give  an  extinction-angle  for  the  edge  e/b 
of  +  IG**'  '^^^  axial  plane  is  nearly  normal  to  a  direction  corresponding  to  b  and  is  inclined  to 
c  in  the  positive  directiou  (Tenue). 

Comp.— (Na,K)aAU8i,0,o  or  (Na,K),0.  Al,0,.8SiO,.  With  Na  :  K  =  5  : 1,  this  requires: 
Silica  51-5,  alumina  292.  soda  14*8,  potash  4*5  =  100. 

Anal.— 1.  Raschig.  2,  Rg.  Also  8,  4,  the  same  as  1,  2,  after  deducting,  respectively,  8*84 
and  6i)8  p.  c.  augite. 

SiO,     A1,0,     Na,0     E,0 

1.  49-71  29*64  1881  500  FeO  1*84,  CaO 066,  ign.  0*42  =  99*98 

13.  50*16  28*64  18*68  8*96  FeO  1*97,  CaO  0  98,  MgO  0*16,  ign.  0*42  =  99*92 

a  50*01  80  86  18*90  5*28  =  100 

4.  60*54  80*64  14*58  4*24  =  100 

Occurs  intiniately  associated  with  white  albite  and  eudlalyte  at  Sigtesô,  in  the  Langesund- 
fiord,  Southern  Norway.* 


n.  Metasilicates.    BSiO,. 

Salis  of  Metasilieic  Acid,  H,SiO,  ;  characterizeâ  by  an  oxygen  ratio  of  2  : 1 
for  silicon  to  bases. 

The  foUowing  inclnde  ail  the  well-marked  groups  among  the  Metasilicates. 
The  Division  closes  with  a  number  of  species,  in  part  of  somewhat  doubtf  al  com- 
position, forming  a  transition  to  the  Orthosilicates. 

1.  Leucite  Group. 

2.  Pyroxene  Groap. 
8.  Amphibole  Group. 

4.  Béryl  Group. 

5.  Eudlalyte  Group. 

6.  Melanocerite  Group, 


1.  Leucite  Group.    Isometrio. 

In  aérerai  respects  leucite  is  allied  to  the  species  of  the  feldspar  group,  which  immediately 
précède. 

321.  Leucite  EAl(SiO,),  Isometric  at  500° 

Pseudo-isometric  at  ordinary  températures. 

322.  Pollucite  H,Os,Al,(SiO,).  Isometric 


*  A  later  optical  Investigation  by  Tenue  (Jb.  Min.,  2,  206,  1891)  has  shown  that  the  above 
«upposed  new  species  of  feldspar  is  merely  an  intimate  mixture  of  albite  and.  elœolite.  Thia 
conclusion  flnds  oonflrmation  in  the  composition  obtained,  and  is  accepted  by  Rammelsberg. 
BiOgger  States  further  (priv.  contr.)  that  the  locality  is  SigtesO,  not  BigterO. 
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321.  IiEUOITB.  Webae  Qmnateu,  Weisse  granat-fOrmiKe  ScbOrl-Crystallen  (fr.  TbsutIiu), 
J.  J.  Ferber.  Briefe  aua  WBlBcblaiid.  165,  ITS.  etc.,  1773.  Basaltee  albus  polyednis  granati- 
formia.  etc.,  e.  B&m,  Litlioph.,  2,  78  1775.  Schorl  blanc  Fr  Tri.  of  Ferber.  Orenata  blanca 
calcinêa  (fr.  Vtauviua,  whcre  called  Occtiio  di  Pernice,  Kome,  etc.)  d«  Sauttnrt.  J.  Pliys.,  7, 
21.  1T7S.  Œ[l  de  Perdrix.  Grunate  blancs,  altÉréa  par  une  vapeur  acide  qui  ayant  diafout  le  fer 
a  laiasé  lea  gréuala  dans  un  eut  de  blanclieur,  âaf«,  Miu.,  1,  S17.  1777;  d«  Lùie.  2,  3S0.  1788. 
Weiaee  Oranateti  Heffm.,  Bergm.  J.,  454,  474,  1769.  While  Oarnet.  Leucit  Wem.,  Bergm.  ].. 
1.480,  1791,  U»pfner'e  Mag.  N.  Helvet.,  4,  241.  Leuciteifi.J.  Mines,  6,260, 1799.  Ampblgëne 
K,  Tr.,  2,  18U1. 

Isometric  at  500°  C.  ;  pseudo-isometric  Qnder  ordinary  conditioiiB  (see  below). 
Commonlj  in  crystaU  varying  iu  angle  bnt  tittle  from  the  tetragonal  trJBOctaheâron 
n  (211,  2-2),  with  «  (100,  i-i),  and  d  (110,  i)  Bometimes  présent  as  subordinate 
formB.  Faces  ofteu  Bhowlng  fine  striationB  due  to  twiuniug.  Also  in  disseminated 
grains;  rarelj  maBsive  granular. 

Cleavage:  rf  (110)  very  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  5'5-6. 
G.  =  2 -45-2 -50.  Luster  vitreous.  Color  white,  aah-gray  or  smoke-gray.  Streak 
nncolored.  Translucent  to  opaque.  Befractive  index:  h,  =  l'507  Dx.  {1862). 
Feually  shows  veiy  feebte  double  refraction  :  m  =  1-508,  €  =  1-509  Dz.  (187'4). 

The  anomalous  double  refraction'  of  leucite  vas  early  noted  (Brewsler,  Biot,  Dx.)  aod 
vsriously  explalned.  Iq  1873.  Rath.un  tlie  basis  of  careful  meaaureinents,  referred  tbe  aeemfngly 
Isometric  cryslaU  to  the  tetragonal  syatem:  the  trapezohednl  face  112  being  laken  as  111,  and 
311,  121  as  421.  241  respectively;  alao  101,'  011  aa  201,  021.  Later  Weisbacli  (1880),  on  the  aame 
ground.  raade  them  orlborhombir!;  Mallard,  however,  referred  them  (1876).  chiefly  on  optical 
gTounda,  to  the  nionoclinic  System,  and  Fouqiié  and  Lévy  (1679)  to  tbe  Iricliiiic.  The  true  sym- 
metry,  correaponding  to  tbe  moleciilar  structure  w  hic  h  tbey  poBsess  or  tend  to  posseaa  at  ordi- 
aary  températures,  is  in  doubl,  but  it  bas  been  sbown  (Klein,  Pfd.l  tbat  at  500°  to  ft00°  section» 
becomc  iaotmpic;  and  further  (Kosenbuscb)  Ihat  Iho  twlnahig  MriationsdiBappearon  healing,  U> 
Teappear  agaln  in  new  position  on  cooling.  Sections  ordinarll y  show  Iwinninglamellœ  |  d  (UO); 
In  Bome  cases  a  bisectrix  (-)-)  la  normal  to  what  correaponds  to  a  cubic  face,  tbe  axial  augle  being 
Tery  small.  The  structure  corresponds  in  gênerai  (Klein)  to  the  interpénétration  of  three  crys- 
tala.  in  twinning  poaition  |  d,  wblcb  luay  be  equaliy  or  unequally  developed;  or  there  may  be 
one  fuDdameotal  indiTidual  wjtb  inclosed  twinnlng  kmellffî  (cf.  Qga.  2-4). 


1,  Comnion  form,  with  twinnlng  atriatloDs,  Ratb.    3-4.  Sectiona,  sbowtng  twlnning  lamellœ,  as 

seen  in  polnrized  light,  Klein  :   2.  section  |  1)01,  ehowjug  une  tw.  lamellœ  |  110,  aiao  others 

less  numerous  and  Aiarp,  parallcl  to  two  otbcT  dodecabedral  faces;  8,  section  1 111,  wllh  tw. 

lamelUe;  4,  |  cubic  face,  composite  crystni,  of  tbree  iodividuals,  cf.  f.  2. 
CoHip.— A  metasilicate  of  aluminium  and  potassium,  KAl(SiO,),  or  K,0.A1,0,.- 
4SiO.  =  Silica  55-0,  alumina  2a-.i,  pofjisli  21-5  =  100. 

boda  la  présent  only  in  small  qiianlities.  unless  as  introduced  by  altération;  traces  of 
lithium,  also  of  rubidium  and  rtesiam.  inive  hceu  deiected. 

Anal.-1,  Bg.,  Min.  Cb..  Erg.  151. 1886  2.  Ralh.  Pogg.,  147.  273, 1873;  8.  W-,  ibid..  Erg.. 
«,  209,  1878.  4.  Lemberg.  Zs.  G.  Gos..  28,  537,  1878.  5,  E.  Bcacchi,  Rg.,  1.  c ,  161,  1886.  6. 
Berwertb.  Min.  Mittb.,  66,  1876.     7,  Scbul/A  Jb.  Min..  2,  114.  1880.     Âlao  Stb  Ed.,  p.  884. 

SiO,    Al.O,     K,0    Na,0  CaO 
1.  Vesuvius,  erupt.  1846  M'SS    24*08    30-79    0'60     —   =  ÏOO-16 

a.  ■■  G,  =3-468       .WM    38-38    IBM    150    0-26  =  l00-2.'i 

8,  "  G.  =  3  479       G531    33-70    19-R3    1-21    0-4.1  -  lOO-l» 

4.  •'  56-04    28-88     Ifl  "n    1-41     020  H,()  0-32  =  10026 

6.  BoccaMonfina  66-lfl    33-15    2108    0-88      —   H,0  104  =  9976 

6.  Acquacetosa  55-18    3.f-fi.S     iH-40    082    0-88  FeO.JijrO  (r   =99-88 

7.  Albani  Mis  G,  =  3-479       S4-91    23-85*2148    0-41.     —=99  65 

'  Fe,0,.  tr. 
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Potash,  regarded  long  as  an  alkali  ezclusively  nf  the  vegetable  kiugdom,  was  first  found 
among  minerais  in  this  species  by  Klaprotb,  whose  earliest  uualysis  uvas  made  in  1796. 

Pyr.,  etc. — B.B.  infusible;  with  cobalt  solution  givesa  blue  color  (aluminium).  Decom- 
posed  by  hydrochloric  acid  witbout  gelatinization. 

Oba. — ^Leucile  belongs  peculiarly  to  the  more  récent  volcanic  rocks;  thus  it  occurs  in 
embedded  crystals,  grains  or  aggre^tes  of  grains,  with  nepbelite  in  leucite  basalts  and  leucitytes. 
(leucitophyr  or  amphigenyte);   with  nepbelite  and  sauidine  in  5^ 

phouoly te,  and  with  plagioclase  in  leucite-tephrytes.  The  crystals 
usually  show  twinuing  lamellœ  in  polarized  light,  and  further  are 
often  characterized  by  the  symmetrical  arrangement  of  inclu- 
sions (f .  5)  of  glass,  or  of  microlites  of  augite,  magnetite,  etc.  Clear 
Îflassy  crystals  occur  in  ejected  volcanic  masses  or  in  crevices  in 
aya,  as  at  Mte.  Somma. 

The  prominent  localities  are,  first  of  ail,  Vesuvius  and  Mte. 
Somma,  whereit  is  thickly  disseminated  through  the  lava  in  grains, 
and  in  large  perfect  crystals;  also  in  ejected  masses.  It  occurs 
also  near  mme,  at  Borghetta  to  the  north,  and  Al  ban  o  and  Fras- 
cati  to  the  south;  some  of  the  oldcr  lavas  appear  to  be  almost 
entirely  composed  of  it.  Prominent  localities  are  Capo  di  Bove» 
Rocca  Monâna,  etc.  The  leucitic  lava  of  the  neighborhood  of 
Rome  has  been  used  for  the  last  two  thonsand  years,  at  least,  in  "^^ 

the  formation  of  mill-stones.  Mill-stones  of  this  rock  hâve  been  Section  with  symmetrical  in- 
discovered  in  the  excavations  at  Pompeii.      Further  in  leucite-  clusions,  Zirkel. 

tephryte  at  Proceno  near  Lake  Bolsena  in  central  Italy.  Outside  of  Italy,  it  is  found  about  the 
Laacher  See  and  at  several  points  in  the  Eifel,  as  at  Olbrûck  in  phonolyte;  at  Rieden  near 
Andemach;  at  Meiches  in  the  Vogelsgebirge;  in  the  Eaiserstuhigebirge;  in  altered  form  at 
several  points  (see  below). 

Occurs  in  Brazil,  at  Pinhalzinho.  At  Byrock,  near  Bourke,  and  at  £1  Capitan,  near  Cobar, 
New  South  Wales.  In  basait  on  the  island  Bawean  near  Java.  In  leucite-basanyte  on  the  south- 
east  of  Mt.  Kibo,  Kilima-uiaro,  Equatorial  Africa.  From  the  Cerro  de  las  Vir^ines,  Lower 
California.  In  the  United  btates  it  forms  a  rock  in  the  Green  River  Basin  at  the  incite  Uills, 
Wyoming  (Zirkel):  also  in  the  Absaroka  range,  in  northwestem  Wyoming  (Hague,  Am.  J.  Se.. 
38,  43.  1»89).     See  also  p.  1041. 

Nnmed  by  Werner  from  XevKÔ^,  whUe,  in  allusion  to  its  color.  Haûy's  name.  Amphigenâ, 
is  of  later  date,  and  is  from  afdtpt,  both,  and  yévoi,  kind,  in  allusion  to  the  supposed  existence 
of  clcavage  in  two  directions,  and  to  his  fauciful  inference  therefrom  of  two  "primitive  forms;'* 
it  has  therefore  the  best  of  claims  for  rejection. 

Alt. — Feldspar,  nephelite.  and  kaolin  occur  with  the  form  of  leucite,  as  a  resuit  of  its  altéra- 
tion. The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scacchi,  and  since  by  Blum. 
Analcite  is  also  a  common  altération -product  of  leucite.  For  analyses  of  altered  leucite  see 
Rg.,  Min.  Ch..  443,  1875.  ulso  5th  £d..  p.  885. 

£.  Scacchi  has  described  crystals  altered  to  orthoclase,  Rend.  Ace.  Napoli,  Dec,  1884; 
Sauer.  others  altered  to  potash  feldspar  and  muscovite  from  the  Oberwiesenthal  in  the  Èrz^e- 
birge,  Zs.  G.  Ges.,  37,  441,  1885.  Kunz  has  described  crystals  having  ibe  form  of  leucite 
from  Magnet  Oove,  Ark..  and  approximating  to  a  potash  feldspar  in  composition,  Am.  J.  Se, 
31,  74,  1884;  thèse  are  shown  by  Williams  (cf.  p.  426)  to  consist  of  orthoclase  and  elœolite.  The 
phonolyte  (tinguayte)  of  the  Serra  de  Tingua,  Brazil,  also  con tains  pseudo-crystals  of  leucite 
(Hussak,  Jb.  Min.,  1,  166.  1890). 

Lembere  has  shown  that  soda  can  be  readily  introduced  into  the  composition  of  leucite  by 
the  action  of  melting  sodium  chloridc,  a  soda-leucitc  (Natronleucit)  resulting;  whileitis  possible 
to  change  the  latter  also  back  to  a  (Xjtash-leucite.  Further  he  has  shown  that  leucite  can  be 
resolved  itito  a  mixture  of  sauidine  and  anorthite  or  microsommite,  or  ail  into  andesine.  See 
further  Zs.  G.  Ges..  28,  611-615,  1876. 

Artif.— Formed  byFouqué&  Lévy,  Bull.  Soc.  Min.,  3.  118,  1880;  also  an  iron  leucite  by 
Hautefeuille,  C.  R.,  90,  318,  878,  1880.  Ch.  and  G.  Friedel  bave  obtained  leucite  in  tetragonal 
forms,  optically  —,  by  heating  for  two  days  at  about  500''  a  mixture  of  muscovite  with  about 
half  its  weight  of  calcined  silica  and  0*7  of  potash;  orthoclase  and  nephelite  were  obtained  at 
the  same  time.  Bull.  Soc.  Min.,  13.  134,  182,  1890.  See  Fouqué-Lévy,  Synth.  Min..  150-155, 
1882. 

Rfl£— >  Rath,  Pogg.  Erg.,  6,  198,  1873;  Jb.  Min.,  118,  1878.  281.  403,  1876.  Hirschwald. 
Min.  Mitth..  227.  1875;  Jb.  Min.,  519,  733,  1876;  Min.  Mitth.  1,  85, 1878.  Mallard,  Ann.  Mines, 
10,  79,  1876.  Tschermak,  Min.  Mitth..  66,  1876.  Baumhauer,  Zs.  Kr.,  1,  257,  1877;  Min. 
Mitth.,  1,  287, 1878.  Fouqué-Lévy.  Min  Micr.,  1879.  Weisbach,  Jb.  Min.,  1. 148,  1880.  Klein, 
Nachr.  Ges.  (îdttiogen,  421.  :Nov.  26,  1884;  Jb.  Min.,  Beil.,  3.  522.  1885;  ibid.,  2.  49. 1884.  Pen- 
field,  Jb.  Min..  2,  224.  1884.  Rath,  Ber.  nied.  Ges..  115,  1888,  June  6,  1887.  Rosenbusch,  Jb. 
Min.,  2,  59,  234,  1885,  and  Mikr.  Phys.,  270,  1885. 

322.  POZXnorm.    Pollux  Breilh.,  Pogg.,  69,  489,  1846. 
Isometric.     Observed  forms*: 

a  (100.  f^f  );    d  (110,  1);    «"(210,  »-2)?;    n  (211,  9-'? 
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Often  in  cubes  with  form  n,  also  d  striated  transversely;  rarely  otber  forms 
more  or  less  rounded.     Also  massive. 

Cleavage  in  traces.  Fracture  conchoidal.  Brittle.  H.  =  6*5.  6.  =  2'901 
Pisani.  Luster  vitreous  and  bright  on  surface  of  fracture,  but  sometimes  dull  and 
gum-like  externally.  Colorless.  Transparent.  Eefractive  indices:  n^  =  1*515, 
Uj  =  1-517,  Wbi  =  l'527  Dx'. 

Comp. — H30.(Cs,Na),O.Al,0,.5SiO,  =  Silica  47*0,  alumiua  16*0,  cœsium  oxide 
31-4,  soda  2-8,  water  2-8  =  100  Kg.     Hère  Cs  :  Na  =  5  :  2.     See  f  urtber,  p.  1044. 

Anal.— 1.  Pisani,  C.  R.,  58,  714.  1864.  2.  Rg..  Ber.  Ak.  Berlin.  9, 1878.  3,  4,  Id..  ib.,  669, 
1880.    On  an  early  analysis  by  Plattner  and  its  interprétation,  5th  Ed.,  p.  249. 

SiO,     AUO,  Fe,0,  CsaO  Na,0  Li^O  K,0  H,0 

1.  G.  =  3-901  4403      15-97    0  68    34  07    8-88    ir.      tr.     2*40  CaO  0*68=101 '71 

3.  G.  =  2-868  [48 15]     16-31      —     3000    2-48    —    047    2*59  =  100 
8.          G.  =  2-885-2  897       46  48      1724      —     80-71    231     —    078    2*34  =  9986 

4.  __  _        -_     8053    2-19    —    041      — 

Pyr.,  etc.— In  the  closed  tube  becomes  opaque  and  yields  water.  but  only  at  a  high  tempér- 
ature. In  the  forceps  whitens,  fuses  witli  difficulty,  coloring  theflame  yellow.  In  hydrochloric 
acid  slowly  décomposes,  with  séparation  of  pulvérulent  silica. 

ObB. — Occurs  very  sparingly  in  the  island  of  Elba,  with  petalite  (castor! te)  in  cavities  in 
j^nite.    Named  from  Pollux  (the  genitive  of  which  is  Pollucis),  of  heathen  mythology. 

Rei:~i  Corsi,  Zs.  Kr..  6.  200.  1881.    «  N.  R..  8,  1867. 

2.  Pyroxene  Group. 

Orthorhombic,  Monoclinic,  Triclinic. 
Composition  ESiO,  with  R  =  Ca,Mg,Fe  chiefly,  also  Mn,Zn.    Purther  RSiO, 

n  I 

with  R(Fe,Al),SiO„  less  often  with  RAl(SiO,),.    Rarely  including  zirconium  and 
titanium,  also  fluorine. 


a,  Orthorhombic  Section. 

à:l  :  é           or           i  :  à:é 

823.    Enstatite 

MgSiO, 

0-9702  :  1  :  0-5710        10307  : 1  :  0-5885 

Bronzite 

(Mg,Fe)SiO. 

824.    Hypersthene 

(Fe,Mg)SiO. 

0-9713  :  1 :  05704       1-0319  :  1  :  0-5872 

The  second  set  of  axial  ratios,  with  ^  =  1,  brings  out  distinctly  the  sîmilarity  of  the  form 
to  the  monoclinic  species.  This  resemblance  is  exhibited  still  more  clearly  if,  as  sugeested  by 
Rath  and  Tschermak  and  later  adopt^d  by  Groth,  the  monoclinic  species  are  referred  to  axes 
hav^in^  ^  =  90"  nearly  (see  pyroxene)  ;  on  the  other  hand  this  change  involves  a  sacrifice  in 
aimplicity  of  symbols  and  for  other  more  fundamental  reasons  is  not  to  be  recommended. 

p.  Monoclinic  Section. 

àitiè  P 

326.    Pyroxene  1-0921  : 1 :  0-6893  74*^  10' 

Malacolite,  Salite,  Diallage,  etc. 
Hedenbergite  CaFe(SiO,), 

Manganhedenbergite   Ca(Fe,Mn)  (SiO,), 
ScHEFFERiTB  (Ca,  Mg)  (Fe,Mn)  (SiO,), 

Jeffersonite  (Ca,  Mg)  (Fo,  Mn  ,Zn)  (SiO,), 

Leucaugite,  Fassaite,  Augite.     Also  some  Diallage. 
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326.  Acmite  NaFe(SiO.), 

Aegirite 

327.  Bpodnmene  LiAl(SiO,), 
828.    Jadeite  NaAl(SiO,). 


Triclinio? 


829.    Wollartonite 

330.  Fectolite 

331.  BosenbuBchite 


CaSiO, 

HNaCa,(SiO.). 
Na.Ca.((Si,Zr,Ti)0,), 


1-0996  :  1  :  0-6012  73**  11' 

1-1238  :  1 :  0*6355  69°  40' 

à:t:è  /3 

1-0531  :  1  :  0-9676  84°  30' 

1-1140  :  1  :  0-9864  84°  40' 

1-1687  :  1 :  0-9572  78°  13' 


332.    livenite  (Na„Ca„Mn.,Zr)((Si,Zr)0.),  10964  :  1 :  0-7152  69°  42' 

338.     Wôhlerite  12(Na.,Ca)(Si,Zr)0,.RNb,0,  1-0549  :  1  :  0-7091  70°  45' 

In  lâvenite  and  wOhlerlte  fluorine  also  entera,  and  lâvenite  like  wôhlerite  aiso  contains 
niobium  but  in  smaller  amount,  and  both  contain  titanium;  see  further  under  thèse  specles. 

y,  Tridinic  SectUni,. 

à  :  h:  è  a  /S  y 

834.    EiortdaMite  (Na^Ca)Fe((Si,Zr)0,),  09984:1:0-3512  89*^221'  90°37'  90^6' 

d  :  b  :  è  a  fi  y 

or  (p.  377)  cf.  wôhlerite  1-0583: 1 :  0*7048    90°29'  108°49i'  90°8' 

Hiortdahlite  also  contains  fluorine  and  titanium  in  small  amount. 

â  :  X  :  <J  a  fi  y 

10729: 1 : 0-6213 103°18'  108°44'    81°39' 


336.    Khodonite        MnSiO. 

Fajsbergite^  Bustamite 


Fowlerite 


336. 


(Mn,Ca)SiO, 
(Mn,Fe)SiO, 

(MD,Zn,Fe,Ca)SiO, 

(Ca,Fe,Mn)SiO,.Fe,(SiO,),     1-0691  :  06308 
a  =  104°  211'     fi  =  108°  31'     y  =  83°  34' 


The  Pyroxeke  Group  embraces  a  number  of  species  which,  wbile  falling  in 
différent  Systems — orthorhombic,  monoclinic,  and  triclinic — are  yet  closely  related 
in  form.  Thns  ail  hâve  a  fnndamental  prism  with  an  angle  of  93  and  87°,  parallel 
to  which  there  is  more  or  less  distinct  cleavage.  Further,  the  angles  in  other  zones 
show  a  greater  or  less  degree  of  similarity  as  exhibited  in  the  descriptions  which 
follow.     In  composition  the  metasilicates  of  calcium,  magnésium,  and  ferrons  iron 

n  m  I 

are  most  prominent,  while  compounds  of  the  form  E(Al,Fe),SiO,,  ÊAl(SiO,),  are 
also  important  (Tschermak). 

The  species  of  the  pyroxene  croup  are  closely  related  in  composition  to  the 
correspond ing  species  of  the  amphibole  group,  which  also  embraces  members  in  the 
orthorhombic,  monoclinic,  and  triclinic  Systems.  In  a  number  of  cases  the  same 
chemical  compound  appears  in  each  group;  furthermore,  a  change  by  paramorphism 
of  pyroxene  to  amphibole  is  often  observed.  In  form  also  the  two  groups  are 
related.     Thus  we  nave  respectiyely  for  the  typical  monoclinic  species: 


Pyroxene 
Amphibole 


à'Aii    =  10921  : 1 :  0-5893    fi  =  74°  10' 
à:ii:éz=  1-1022  :  1  :  0-5875  fi  =  73°  58' 
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The  relation  îs  further  shown  in  the  parallel  growth  of  crystals  of  monoelinio: 
amphibole  upon  or  about  those  of  pyroxene.  This  and  other  related  points  are- 
ilhistmted  in  the  pages  which  follow.  • 

The  relation  of  the  prominent  members  of  the  Pyroxene  Group  optically,. 
especially  as  regards  the  connection  between  the  position  of  the  axes  of  light- 
elasticity  and  the  crystallographic  axes  is  exemplifiedin  the  foUowing  figures  (from. 


n. 


IV. 


V. 


VL 


I,  Enstatlte,  etc.    Il,  Spodumene.    III,  Diopside,  etc.    IV.  Hedenbergite.  Augite.    Y,  Augite. 

VI,  ^giriie  (p.  366). 

Cross,  Am.  J.  Se,  39^  359,  1890).     A  corresponding  exhibition  of  the  prominent 
amphiboles  is  given  under  that  group. 

a,   Ortharhonibic  Section. 

323.  BNSTATTTXI.  Diallage  métalloïde  pt.  K,  Tr.,  1801.  Bronzit  Karst.,  Elapr., 
Gehlen'8  J.,  4,  151,  1807;  Karst,  Tab.,  40,  91,  1808;  Klapr.,  Beltr.,  6,  84,  1810.  Blftttriger 
Anthophyllit  Wem.,  1808,  Hausm.  Entw.,  1809.  BroDzite.  Broncit.  Chladnite  8hep.,  Am. 
J.  Se,  2,  881,  1846;  Shepardite  Bose,  Beschr.  Meteor.,  29,  1864.  Enstatit  Kenng.,  Ber.  Ak. 
Wien.  16, 162, 1856.  Protobastit  A,  Streng.,  Zs.  G.  Ges.,  13,  71,  1861.  Victorlte  Meunier,  Ber. 
Ak.  Wien,  61  (2),  26,  1870. 

Orthorhombic.    Axes  à:h:è  =  0-97020  :  1  :  057097  Lang*. 

100  A  110  =  *44°  8',  001  A  101  =  30°  28|',  001  A  011  =  29°  43^'. 


Fomui'  ! 

a  (100,  a) 
h  (010,  i-\) 
0  (001,  0) 

fi  (810,  »-8) 
à  (520,  t-l) 
t  (210,1-2) 


m  (110.  /) 
d  (850,  t4) 
n  (120,  i-i) 
X  (250.  H) 
/  (140.  U) 

r  (201,  2-î) 
ê   (502,  fi) 


0  (016,  i-î)» 
à  (014,  J-l)» 
r  (027,  f  ï)» 
k  (012.  H) 
g  (028,  f .«)« 
i   (011, 1-ï) 
fl  (021,  2-ï) 
œ  (081,  8-i) 


2. 


im 


m 


min 
nn 


in 


r  (228.  î)« 

o  (111.  1) 
X  (221,  2) 

g  (412,  2-4) 
p  (628,  2-8) 
e  (212,  1-2) 
i  (211,  2-2) 

=  51'  45' 
=  88"  16' 
=    54°  82' 


y  (421,  4-2) 
C  (321,  84) 
^  (482,  24) 

e  (843.  H)* 
u  (282,  t-l) 
«  (121,  2-â) 
w  (252,  f -1) 


rr'      =    99"  18' 


Figs.  1.  2,  Bamle,  Rath. 


00' 

= 

10°  62' 

fd^ 

zi: 

♦81"  52' 

çq' 

r- 

41°  41' 

mr 

— 

61°  20' 

mo 

r= 

50°  89' 

mx 

zz 

81°  22i' 

ce 

— 

88'  W 

ei 

S3 

62-  86' 

eu  = 

rr'  = 

00'  = 

âSC'  r= 

ee'  = 

M'  = 

uu'  = 

rr'"  = 

00  = 

iBC  = 

«•"  = 

u"'  ^ 

tM*'"  = 


55° 
40° 
54° 
75° 
59° 
91° 
48° 
89° 
62° 
72° 
27° 
20° 
72° 


81' 
I6i' 

8' 
85' 

1' 
15' 
10' 

IV 

24' 
57' 
89' 
85' 
62' 


Twins  rare:  tw.  pi.*  h  (014),  forming  twinning  lamellœ;  also  tw.  pi.  101  aa 
stellate  twins  crossing  at  angles  of  nearly  60°,  sometimes  six-rayed  (Becke)  analo^ 
gous  to  the  pyroxene  twins  with  tw.  pi.  122.  Distinct  crystals  rare,  habit  prismatic. 
Usnally  massive,  fibrons  or  lamellar. 
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Oleavage:  ^leasy.  Parting||è  ;  also  a.  Fracture  uneven.  Brittle.  H.  =  5*5. 
G.  =  3*1-3*3.  LuBter  a  little  pearly  on  cleavage-surfaces  to  vitreotts;  often  metal- 
loidal  iu  the  bronzite  variety.  Color  grayish  whîte,  yellowish  white,  greenish  white, 
to  olive-green  and  brown.  Pleochroism  weak,  more  marked  in  yaneties  relatively 
ricb  in  iron.     Streak  uncolored,  grayisb.    Translncent  to  nearly  opaqne. 

Optically  +•  Ax.-pl.  \  b.  Bx  J.c.  Dispersion  p  <  v  weaK.  Axial  angle 
large  and  variable^  increasing  witb  the  amoant  of  iron^  usually  about  90°  for  EeO 
s  10  p.  c.    Axial  angles  and  FeO  percentage*. 

Aloysthal      Leiperville      Qreeuland       Baisfiord         Kraubat       Lauterbach 

2H^  188"  8  128"  38'  114"  15'  112*  80'  106"  51'  101"  80' 

Pe(MD)0     2-76  5-77  1114  8  42  9*80  10*62 

Alao,  Lévy-Lcx.        a^  =  1-666       fij  =  1-660       y^  =  1674  Offret       2V  =  70" 

Gomp^  Tar.— MgSiO,  or  MgO.SiO,  =  Siliea  60,  magnesia  40  =  100.  Also 
(Mg,Fe)SiO,  witb  Mg  :  Fe  =  8  :  1,  6  :  1,  3  :  1,  etc. 

Var.— 1.  Wiih  little  or  no  iron;  EnètaUte.  Color  white,  yellowish,  grayish,  or  greenish 
white;  luster  yitreous  to  pearly;  G.  =  8*10-8-18.  ChladniU,  Shepardite  of  Rose,  which  makes 
up  90  p.  c.  of  the  Bishopville  météorite.  beloDes  hère  and  is  the  i)ure8t  kind.  Viciorite,  occurring 
in  the  Deesa  meteoric  iron  in  rosettes  of  acicular  crystals,  is  similar. 

2.  Ferriferouê;  BromeUe.  Color  grayish  green  to  olive-green  and  brown.  Luster  of  oleavage- 
surface  often  adamantine-pearly  to  submetallic  or  bronze-like;  this,  however,  is  usually  of 
secondary  origin  and  is  not  essential. 

With  the  increase  of  iron  (above  12  to  14  p.  c.)  bronzite  passes  to  hypersthene,  the  optic 
axial  angle  changing  so  that  in  the  latter  a  =  Bz^  and  Bx^  x  a. 

AnaL— 1.  Hauer.  Ber.  Ak.  Wien.  16.  165,  1855.  2.  Rath,  Zs.  Er..  1.  28,  1877;  also 
ErafFt.  8.  Eoenig.  Proc.  Acad.  Philad.,  198,  1877.  4,  Maskelyne  and  Flight,  Q.  J.  G. 
Soc,  30,  411,  1874.  5,  Lorenzen.  Medd-GrOnland,  7,  1884  C'EupfFerite"),  cf.  Ussing,  Zs. 
Er..  16,  614.  1889.  6.  Pisani,  Dx.  Mhi..  1,  587.  1862  (Genth  says  probably  from  Castle 
Rock,  Delaware  Co..  Penn.).  7.  Enop,  Jb.  Min.,  698,  1877.  8.  Farsky.  Vh.  G.  Reichs.,  206, 
1876.  9,  9o,  Schrauf,  Zs.  Er.,  6,  827,  328,  1882.  10,  Rg.,  Pogg.,  141,  514,  1870.  11,  Dmr., 
Bull.  Soc.  G.  Fr.,  19,  414,  1862.  12,  Breidenbaugh,  Am.  J.  Se,  6,  211,  1878.  18,  Eobell, 
J.  pr.  Ch.,  36,  808,  1845.     14.  Strene,  Zs.  G.  Ges.,  13,  78,  1861. 

15.  J.  Lawrence  Smith.  Am.  J.  Bc.,  38,  225.  1864.  16-18,  Maskelyne,  Phil.  Trans.,  160, 
^04.  1870.  19,  Tschermak,  Ber.  Ak.  Wien,  61  (2).  469,  1870.  20,  Maskelyne,  Phil.  Trans., 
161,  860.  1871.  21,  Rath,  Ber.  Ak.  Berlin,  88.  1872.  22,  28,  Rg..  Ber.  Ak.  Berlin,  814. 
1870,  Min.  Ch.,  888,  1875. 

BnêiatiU,  eU. 

G.  SiO,   A1,0,  FeO  MnO  MgO  CaO 

1.  Aloysthal  56  91    250    2  76      —     85-44      —  H,0 1*92  =  99*58 

2.  Bamle  8158       5800    1-85    816      —     8691      —  ign.  080  =  100*22 

8.  Georgla                        8  285  5770  0*91  4*96  0-20  85-82  —  ign. 0  78  =  100*87 [99  45 

4.  Du  'foit's  Pan,  8.  A.  55*91  2*64  4*99      —  84  91  0*46  Cr,0.  0  54.    NiO  tr.  = 

5.  Fiskernfts                    8*206  55*04  8*85  5  71      —  88*98  —  ign.  178  =  99  86  . 

6.  Leiperville?  5708  0-28  5*77      —  85*59  —  U,0  0  90  =  99*62 

7.  LQtzelberg  5250  229  607      —  82*23  4*85  insol.  2  00  =  99*44 

8.  Eosakow  56  28  2*62  6*67  0-28  82*87  0  96  Cr,0.  0*34.  H,0  0*95  = 

[100-87 

9.  Eremie  8*815        54  87    2*16    6*97      —     85*65    010  igij.O  56  =  100*31 

9a.      •'  8*815  54-98  tr.      976      —  82*83  1*62  Cr,0, 0*71,  H,0  0*58  = 

10.  Dreiser  Weiher  8*808  5283  5*23    7'17      —  30*95  3*25  =  98  93  [10047 

n.  Lherz  827  54*76  4*90    985      —  80  22  —  =  99  23  [101*24 

12.  Brewster.  N.  Y  829  |  5417  3-30    9*94  0*24  31*99  0*99  alk.   0  48.   ign.   013  = 

13.  Greenland  58*00  188  10*14  1-00  29*66  —   =  10018  [100  67 

14.  Harzburg  8*29  53*45  3*71    854  016  30-86  2*19  CraO,  0  89,  HaO0*87  = 

From  Mètieoritê9, 

810,  Al.Oi  FeiO.  FeO     MgO    CaO 

15.  Bishopville  ,  59*97      —     0*40      —     89*34      —  NaaOCEaO  tr.)    0*74  = 

[100-45 

16.  Burtl,  tfray  |  57*68      —     0-48      —     89-88    206  Na,0  0  67,    E.O  0  57, 

[Li,0  0*02  =  100*71 

17.  ••       uihiU  68*44     —     1-18     —     88*94    1*68  Na,0  0-36.  E.O  0*38  = 

[100*92 

18.  ••      âarkgray  57*60     —     1-44     —     4064      -  Na.0 0.*91.  E.O  0*89  = 

[100-98 
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Q.  SiO,  Al,0,  Fe,0,  FeO  MgO  CaO 

10.  Lodnu                       8-818  lU'BS    060      --  1318  83-80  O'W  =  lOrSl 

20.  BreiteobACh                S  288  4  66  05      —       —   18-44  8080  —  =  10084 

31.  IbbenbOliTen               8'426  54-51    1-36    039  1758  36-48  1-04  =  101-06 

33.  HaiDholz  6806    819     —    1568  25 40  2-78  =  100 

33.  Sbalka  06-70     —       —  30-04  3380  1-83  =  100-86 

Some  of  tbose  tu  thla  last  group  praperly  beloog  UDder  bjperstbene. 
Pyr^  «te.— B.B.  almost  InfuidDle,  beiug  ooly  Bltghtly  rounded  on  the  thln  edges;  F,  =8, 
Insoluble  in  hydrocbloric  acid. 

—       "    -....-  --       --,  coaslituent  of  peridotytes  and  the  aerpentlne» 

..  alBO  occura  In  CTystalline  BChisls.      It   is  oflen 

asBOciaied  inparallel  growtb  wUhacnonadiuic  pyroieue,  e.g.  dlallage. 
A  common  minernl  in  meteoric  slones  often  occurring  in  cbondrulea 
wUli  eccentric  radialed  slruclure  (f.  8).  Also  obl&iued  in  Bomewbat 
slmilar  fumis  fiom  duep-aea  dredgings  by  tbe  "  Cballeuger." 

Occurs  near  Aluyslbal  in  Moravia,  in  serptntioe;  at  tbe  W,  base  of 

Mt.  BreBOuara  in  the  Vosges,  olivt-green,  in  serpentine;  al  Kupterberg 

in  Bh  varia  ;  at  Basle  in  \ht!  Ha.rt  {prolobattite);  in  tbe  Mi-calleu  olivin« 

bomba  of  tbe  Dreieer  Wciber  in  tbe  Eifel;  at  GrOdIitzberg  near  Lieg- 

nitz.  Silesia;  Ultenlbal,  Tyrol;  also  at  tbe  otber   localitieB  mentloned. 

In  immense  cryiitala  at  tlie  apatitc  depoaiCs  of  EjOrrestad  cear  Bamle. 

Norwey,  io  part  altcred  lo  a  eteatic  minerai.     In  tbe  peridotyle  asso- 

ciated  witb  tlie  diemond  deposits  of  Soulb  Africa. 

Bnstetlt*  Chondnile      „   In  the  US.,  in  New   tork  at  tbe  Tilly  Foster  magne  tite  mine. 

fmm  the  VnvnhinvB      Brewatef,  Putnftm  Co, ,  wilh  cLondrodite.    In  Peun.,  at  Texaa  and  Cas- 

Meteorile  "«  R™'''  W-  I>el«"«re  Co.     At  Edwnrda,  N.  Y.,  eïtensivcly,  more  or 

lesB  completely  altered  io  talc,  forming  tbe  âbrous  miueial  nblcb  bas 

been  cnlled  ofialita'iee  laïc). 

Named  from  èi-aeàer/i,  an  oppon^nt,  becauae  so  refractory.  Tbensme  hvtutb bas priorïty, 
but  a  bronze  luster  is  iiot  easeotial,  aud  la  far  from  uolveraal. 

Alt.— BiMfitoor  iteAflfar  «par  (Bee  p.  351),  the  original  from  Baste  io  the  Har7«  is  an  altered 
bronKLte.  G.  Itose  long  aince  prooouncud  it  a  resuit  of  tbe  altération  of  aome  minerai  of  tbe 
pyroxeue  group.  Ënstatite  occura  altered  to  talc  as  at  Edwards,  N.  Y.;  the  Bamle  rainerai 
approximates  to  this.     At  Bruwster  It  occurs  altered  lo  aorpeutine. 

Artit — Arliflcial  cryslala  bave  been  obtained  by  Daubrée  by  fusion,  aiso  by  Fouqué-Lévy, 
altbough  tbe  monocliDic  magnésium  silicate  Ipyroxene)  seems  lu  be  formed  more  readlly.  Cf. 
Fouque  Lévy,  Synth.  Min.,  110.  1883. 

Réf.— 'From  the  melrorite  of  Breitenbach,  Ber.  Ak.  Wlen,  69(3],  848.  1869:  thèse crystala 
gave  ail  tbe  planes  In  tUe  list  cxcept  tbO'<e  marked  '  anil  *;  see  also  Welsbaeb,  ou  bronzite  from 
tlie  UiltersgrQn  météorite,  Jb.  Miu.,  2,  358,  1883.  It  la  obvions  tbat  uo  sbarp  Une  can  be  drawn 
between  enïlatite  and  bypersEhene.  Tbe  so-called  Breitenbach  euslatite  (or  bronzite)  [s  mld- 
way  between  the  two  apecies  acid  perbapa  shoutd  be  regarded  aa  a  hypcrstbcne,  aince  it  contalna 
13-6  p.  c.  of  FeO  (anal.  30)  and  Is  optically  négative,  althougb  tbe  disperBiou  is  ,3  <  c.  Dx. 
gives  aUiLr  =  96'  33',  ïH^x  =  98°  53',  2H»p-  "=  98°  43',  Min.,  2,  xiv,  1874.  Accnrate  measure- 
menta  of  a  true  enslatlto  are  thua  far  wanling;  Di.  gives  for  white  arlîficial  crystals.  probably 
pure  magnésium  silicate  (probably  a  pyroiene?,  FouquÊ-Lévy),  mm"'  =  87°  81';  also  for  tbe 
Victorile  ot  Meunier,  mm"  =  88°  40'. 

'  Unih.  iiirge  coarsc  crysials.  in  part  distoried  and  monocliDic  la  symmetry.  from  Bamle, 
Notway,  Za.  Kr.,  1.  18,  1877.  '  Bkg..  bronzite  from  the  Ultenthal,  Tyrol.  Zs.  Kr.,  7,  603,  1888. 
«  Beçke.  Mio.  Mitth,,  7,  98,  107.    *  Cf.  Rosenbuscb,  Mikr.  Phys.,  884,  1885. 

324.  HTPERBTHBHB.  Labradorische  Horoblende  (fr.  I.  8t.  Paul)  W«m..  Bergm.  J., 
876,  391,  1769.  Diallage  métalloïde  pt.  H.,  Tr.  1801.  Hyperathène  S..  Ann.  Hua.,  2,  17,  1808. 
Labrador  HornbleDde;  Meialloidal  Diallage  pt.  Paulit  Wem..  1813,  Hofim.  Htn.,  2,  148.  1815. 
Amblystcgite  Bath.  Pogg.,  138,  681,  1869.  Szabolte  Koch,  Min.  Uitth.,  1,  70,  1878;  Loêoui». 
Zs.  Kr.,  3,  388,  1879;  flrenn«-,  ib-,  S.  265,  1884. 

Orthorhombic.     Axes  à:'b'.è  =  0-97133  :  1  :  0-57037  Rath'. 

100  A  110  =  "44°  10',  001  A  101  =  30°  %b{',  001  A  011  =  29"  42'. 

d  (031.  2-{)  «  <313,  l-9> 


Fonna'i 

■  (210,  v3) 

A  (014,  J-i) 

:  (100,  ^i) 

m  (110,  1) 

*  (012,  1-t) 

(010.  i-i) 

»  (120,  i-i) 

X  (045,  (.ï) 

(001.  0) 

(  (011,  1-ï)' 

o  (111.  :) 


)'  (311,  34) 


*'-:»^>      '.S  S 


PTSOXJSNB  OnOXIP—HyPSRBTHSNS. 
=  SI"  48i'  if  =  W"  34' 

'    =    88°    20-  gg.    .g. 

=  M'  88*'  e«  =  88°    8' 

=  16°  14'  et  =  03°  S3' 

=  81°  Stf  «u  =  46°    Si 


«0'   =  M° 

8' 

«." 

=   ea-  38' 

«■    =  68° 

64+' 

«"' 

=    87*  88' 

a-  =  »r 

8*' 

«■" 

=    40°  86' 

««'  =  48° 

»*' 

u«' 

=     78°  60' 

m'" 

=  «74°  18' 

FIgB.  1,  AmbtytUgiU.  Lutch,  Ratb.    3,  THéinia,  Schmldt.    8,  4,  Capucin.  Mt.  Dore,  Raih. 


Crystala  rare,  habit  prismatic,  often  tabnlar  \  a,  less  often  \  b.  UenaUj  foliated 
massive;  Bometimes  in  embeilded  spherical  forme.     Twins,  see  enstatite,  p.  34G. 

Cleavago:  b  perfect;  m  and  a  distinct  but  intermpted.  Fractare  uneveo. 
Brittle.  H.  ~  5-6.  G.  =  ;i40-3'50,  LuBter  Bomewhat  pearly  on  a  cleav^e-aur- 
face,  and  sometirneB  metalloidal.  Color  dark  brownieh  green,  grayieb  b1ack, 
greenish  black,  piiKshbeck-browii.  Streak  grayish,  browniah  gray.  TranBluct^nt  to 
nearl y  opaque.  Pleochroism  often  atrong,  eepecially  in  the  kindawith  higli  iron 
percentage;  thna  |  a  or  â  brownish  red,  fi  or  o  reddiah  yellow,  c  or  i  green. 

Optically  — .  Ax.  pi.  l  b.  Bx  J_  a.  Diepersion  p  >  v.  Axial  angle  rather 
large  and  variable,  diminiahing  with  increase  of  iron,  cf.  enstatite,  p.  347,  and  the 
following  from  Dx.': 


Mt.  Dore 


78'  16'       2Er  =  170°  Vr 


Forsund         Finland 
ÎHfcr  88"  82'  »2°  Iff  Sr  88 

Fe(Mn)0  1614 

FurUier.  Dz.: 
Ubndor  SHu  =    86*  8»*       A^    =  1-69 

\}IUt.j  =    84-   r 
Mu  Dore  8B,     =  101°  47'       2E,  =  101*  r  SE,,  =  100°  68' 

Bodenmaia,  Be<:ke; 

2H^r  =  86°  86'  2B^  =  86°  49'  3H.^  =  84°  80' 

Lftbndor,  Lévy-Lcx.  : 

a  =  1  688  fi  =  Vm  r  =  l'W  8V  =  50° 

Hyperetheue  often  encloses  minute  tabular  scales.  usually  of  a  browu  color,  orranKed  mostly 
panllel  lo  the  basai  plane,  also  lesB  fretiuentl;  vertical  or  tuclined  80°  to  i;  they  may  be  brooklte 
(gOUilte,  bematite).  but  tbeir  [rue  nature  U  doubtful  (cf.  Sosmaim'I.  They  are  tbe  cause  of  the 
pecutiar  metalloidal  luBter  or  scliiller,  and  are  often  of  secondaiy  orlgin,  being  developed 
aloDg  tbe  so-called  " sotulion-plancs  "  of  Judd. 

Conp.,  Tar.— {Fe,Mg)8iO  with  Fe  :  Mg  =  1 :  3  (FeO  =  16-7  p.  c),  1  ;  2  (FeO 
=  21-7  p.  c.)  to  nearly  1  :  1  (FeO  =  31'0  p.  c).  Alumina  ia  sometimea  présent 
(nptolOp.  c.)  and  the  composition  then  approsimates  to  the  aluminous  pyroxenea. 

Of  the  OTthorbombic  magneBium-Iron  metnailicalea  Ihose  vilh  FeO  >  12  to  !.^  p.  c.  are 
iisually  to  be  classed  witbhypersthcue,  whicli  Isfurthcr  cjiaracierized  bybeitig  optically  négative 
and  baviDg  dispersion  p  >  v. 

Var.—Ordijtary. — In  Ismellnr  massea,  iisually  cxbihitîiig  the  cbaracterlstic  scbiller  {see 
»bove):  leas  ofleu  m  distinct  cryeials. 
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SILICATES, 


AmblyëUgite  from  the  Laacher  8ee,  first  described  as  an  independent  species,  was  showD  bjr 
Rath  to  be  identical  with  hypersthene  after  the  form  of  the  latter  had  been  determined  by  Lang. 
Jiidd  bas  proposed  to  retain  the  name  for  those  kinds  which  lack  the  characters  of  the  original 
typical  byperstbene  (Geol.  Mag.,  2,  178,  1885). 

BMhoite  occurs  in  thin  tabular  crystals  (|  h)\  it  was  ârst  described  as  triclinic  and  a  relation 
to  babingtonite  suggested,  but  its  identity  with  byperstbene  was  later  fixed  by  Lasaulz  (l.c.)  and 
Fr.  Koch,  Zs.  Kr.,  10,  100,  1884.  It  is  somewbat  altered  and  hence  the  relativel}'  large  amount 
of  FetOt  in  some  analyses;  thus:  MgO  22*82,  FeO  8*46.  FesO.  1269  Fr.  Eoch,  but  of  fresh 
material  FeO  19  70. 

AnaL— 1,  Remelé,  Ber.  Ch.  Qes.,  1,  30,  1868.  2,  Id.,  ib.,  p.  145.  8,  Pisani,  C.  R.,  86. 
1419,  1878.  4,  Id.,  Dx.,  N.  R..  66,  1867.  5,  Heddle,  Min.  Mag.,  6,  10,  1882.  6,  Becke,  Min. 
Mittb.,  3,  60,  1881.  7,  Farsky,  Vh.  G.  Reichs.,  206.  1876.  8,  10.  Hiortdahl,  Nyt  Mag.,  24, 
188,  1879.  9,  Meinich,  ib.,  p.  183.  11,  Leeds,  Am.  Cb.,  March,  1877.  12,  Dmr.,  Ann.  Mines.  6, 
157,  1844.  18-15,  Merian,  Jb.  Min.,  Beil.,  3,  296  et  seq,,  1885.  16,  Fouqué,  Bull.  Soc.  Min., 
1,  47,  1878.  17.  Rath.  1.  c.  18,  Laurent,  Dx.,  Min.,  2,  xxxv,  1874.  19,  Hague  and  Iddings, 
Am.  J.  Se,  26,  230.  1888. 

See  also  analyses  under  Enstatite,  pp.  347,  848;  further,  5th  Ed.,  pp.  209,  210. 


ffypersthene,  etc. 


1.  Farsund 

2.  St.  Paul  Is. 
8.  Arvieu 

4.  Farsund 

5.  Banffshlre 


G. 

8-886 

8-402 

8-33 

8'351 

8-82 

8-489 


6.  Bodenmais 

7.  Kosakow 

8.  Romsâs  8-37 

9.  "  8146 

10.  *' 

11.  Mt.  Marcy  8-459 

12.  Labrador  8-392 

13.  Campo  Maior  8*500 

14.  Singalang,  Sumatra  8*487 

15.  WaTdheim  3'531 

16.  Sanlorin  3*485 

17.  Laach,  Amàlystegite  8*454 

18.  Mt.  Dore 

19.  Mt.  Sbasta 


SiO, 

47*81 
49*85 
51-00 
48-40 
51-46 

51-23 
53-29 
5314 
54-24 
51-76 
50-83 
51-86 
52-37 
52-23 
50-57 

49-8 
49-8 
[48*2] 
50-38 


AUO, 

10-47 
6-47 
5-65 
911 


FetOt 

3-94 
2-25 


—      402 


202 
2-77 
1-02 
8-82 
2*99 
336 
0-37 
2-74 
1*08 
2*97 

2*8 
5-05 


5-04 


103 


FeO  MnO  MgO  CaO 

1004  tr,  25-31  2  12  =  9969 

14-11  0  67  24-27  237  =  99*99 

13-60  —  28-20  —  H,0  020  =  9865 

15-14  —  25-79  1-90  ign.  0*60  =  100  94 

12-67  0-69  24-23  530  Na,0    0*74.    K.O 

[0-25,  H,0  0-52=99*88 

1802  6-58  2208  108  =  100 

15 43  —  27-01  119  H,0  0  35  =  10004 

17-84  0  88  24-85  269  =  9992 

17-40  0*40  28-15  082  ign.  086  =  9969 

19-78  —  23-24  2  85  =  10007 

19*40  0-71  21-40  2-77  TiO,0  07.H,0 1-14 


—     21*27    1*82 


2*84 
0*56 
0-83 

0*8 


1708  — 
19*84  — 
26*93      — 


25  0 
25*6 
28-4 


5-2 


0-97      —     22*00    0  64    28*29 


21-31    8-09  =  98-72  [=  10021 
22-15    4-04  TiO,  085  =  101  07 
22  87    1-90  TiO.O  87  =  98  35 
18  98    3-14  TiO,    0*88,    Na,0 
[0-62,  K,0  0-57=99-94 
112    10*8   Na,0  0*05  =  10Ô-4 
17*7      0*15  =  98*30 
16-7      1*5    =100 
1-88  =  9911 


Pyr.,  etc. — B.B.  fuses  to  a  black  enamel,  and  on  cbarcoal  yields  a  magnetic  mass;  fuses 
more  easily  with  increasing  amount  of  irou.    Partiallv  decomposed  b^  bydrochloric  acid. 

Obs.— Hypersthene,  associated  with  a  triclinic  feldspar  (labradonte),  is  common  in  certain 
granular  eruptive  rocks,  as  noryte,  hyperyte,  gabbro,  also  in  some  andesytes  {hypersthene^ 
undesyté)  a  rock  recently  shown  to  occur  rather  extensively  in  widely  separated  régions. 

It  occurs  at  Isle  St.  Paul,  Labrador;  at  Château  Richer  and  St.  Adèle,  Mille  Isles,  Canada, 
grayish  black  and  brown,  with  the  lamlnœ  curved;  at  the  Isle  of  Skye;  in  Greenland;  at  Far- 
sund and  elsewhere  in  Norway;  Elfdalen  in  Swoden;  at  Romsâs  in  spherical  form  in  the 
"Kugelçabbro;"  Penig  in  Saxony;  Ronsberg  in  Bohemia;  the  Tyrol;  Neurode  in  Silesia;  in 
Thuriiigia;  the  Fichtelgebirge  ;  Voigtland;  Bodenmais,  Bavaria  (Becke).  In  the  trachyte  of 
Demavend,  Persia  (Blaas). 

Amblysiegiie  is  from  the  Laacher  See.  SeaboiU  occurs  with  pseudobrookite  and  tridymite, 
in  cavities  in  the  andesyte  of  the  Aranyer  Berg,  Transylvania;  also  on  Mte.  Calvario  (Etna), 
near  Biancaville,  Sicily;  also  Riveau-Grand,  Monte  Dore,  Puy-de-Dôme.  Named  after  Prof. 
J.  Szabô.  of  Budapest.  Fidnite  of  Kenngott  (not  the  original  ficinite)  is  hypersthene  from 
Bodenmais  (Becke). 

In  the  norytes  of  the  Cortlandt  région  on  the  Hudson  River,  N.  Y.  (G.  H.  Williams,  Am. 
J.  Se,  33,  137,  1887).  Also  common  with  labradorite  in  the  Adirondack  Archœan  région  of 
northern  New  York  and  northward  in  Canada.  In  the  hypersthene-andesytes  of  Mt.  Shasta, 
California  ;  Bulïalo  Peaks,  Colorado,  and  other  points. 

Germarite  Brelthaupt  is  a  sligbtly  altered  hypersthene,  Dx.,N.  R..  61,  1867. 

^/perst?iene  is  named  from  vnép  and  oBévo^,  very  strong,  or  tough.  Aniblystegite  is  named 
from  of/i/SXvi,  blunt,  arréyrj,  roof,  in  allusion  to  the  form  of  the  crystals  (f .  1). 

Réf.—'  From  Laach,  amblystegite,  Pogg.,  138,  629,  1869.  162,  27,  1874.  Crystals  from  the 
Capucin  rocks.  Mont  Dore,  gave  similar  results.  Dx.,  Min..  2,  xv,  1874.  *  Becke,  Bodenmais, 
Min.  Mitth.,  3,  60,  1880.     Cf.  also  Blaas.  Persia,  Min.  Mittb.,  3,  479, 1881;  Oebbeke,Mt.  Dore. 
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Bull.  Soc.  Min.,  8.  50.  1885;  Schmidt,  Mâlnâs,  Zs.  Kr..  10,  210,  1885,  and  Mt.  Pokhausz,  near 
8chemnîtz.  Hungary,  ib.,  12,  97,   188»;   Busz,  Mt.  Dore,  Zs.  Kr.,  17,  554,   1890.     Cf.  also 
cnstatite  (p.  846),  since  the  two  Bpecies  can  hardly  be  sharply  separated.    '  Kosmann,  Jb.  Min., 
532,  1869.  501,  1871.    *  Dx.,  N.  R.,  63.  1867;  Min.,  2,  xv,  1874. 
The  foUowing  are  altération  products  of  enstatite-hypersthene. 

DiACLAWTE.  Gelber  Schillerspath  FreiesUben.  Schill.  Foss.  Baste,  18,  1794.  Talkartiger 
Hornblende,  Haum..  Nordd.  Beitr.  B.  H.,  1,  15,  1806.  Diaklas  Breith,,  Char.,  58,  1823. 
Diaklasit  Hau9m.,  Handb..  498,  1847. 

A  partially  altered  enstatite  (bronzite)  in  whicb  the  optic  axial  plane  bas  becomej  a  instead 
of  I  b\  it  coutains  several  per  cent  of  water.  Form  and  cleavage  Hke  enstatite.  H^  =  3'5-4. 
G.  =  2*8;  3054  Kôhler.  Luster  pcarly  and  métal loidal  on  a  cleavage-face.  Color  brass- 
yellow,  greenish  gray.  Streak  greenish  gray  or  nearly  uncolored.  Transparent  in  thin  laminœ, 
tninslucent.    Feelsomewhat  greasy. 

Analyses.— 1,  EOhler,  Pogg.,  13,  101,  1828.  2.  A.  Streng,  B.  H.  Ztg..  23,  54,  1864  3, 
Sander.  Bg.,  Min.  Ch.,  385,  1875. 

SîO,  Al.O,  PeO   MnO    MgO    CaO  H,0 

1.  Baste  G.  =  30o4    53-74    134    1151    0*23    25  09    4-73    376  =  10040        [=  101-73 

2.  Harzburg  53*31  749  814  —  2537  356  155 alk.  0*58,  Cr,0,  029 
8.  Wurlitz  52-81    1*54    1263      —     27'41    107    4*44  =  9990 

In  crystals  or  foliated  masses  embedded  in  serpentine  rock  at  Baste  near  Harzburg;  also 
from  tbe  gueiss  moun tains  of  Guadarrama,  Spain. 

Babtite,  or  ScHiLLBK  Spar.  Talkart  «.  Trebra,  Erfahr.  Inn.  Gebirge,  97,  1785.  Schil- 
lerspath (fr.  Baste)  Heyer,  Crell's  Ann.,  1786,  1.  335,  2,  147.  Schillerstein  Wem,,  1800,  Ludw., 
50.  1808.  Diallage  pt.  H„  Tr.,  1801.  Metalloidal  diallnge  pt.  Bastit  Haid,.  Handb.,  528, 
1845. 

An  altered  enstatite  (or  bronzite)  havlng  approximately  the  composition  of  serpentine.  It 
occurs  in  foliated  form  in  certain  granular  eruptive  rocks  and  is  cbaracterized  by  a  bronze-like 
metalloidal  luster  or  schiller  on  the  chief  cleavage-face  (6),  which  ''schillerization  "  (Judd,  cf. 

0.  J  G.  Soc..  41,  408.  1865,  and  Min.  Mag.,  7, 81, 1886)  is  undoubtedly  of  secondarv  origin. 
H.  =  8'5-4.  G.  =  2*5-2'7.  Color  leek-green  to  olive-  and  pistachio-green,  and  pinchbeck-brown. 
Pleochroism  not  marked.  Optically  — .  Double  refraction  weak.  Ax.  pi.  |  a  (hence  normal 
to  that  of  enstatite).    Bx  ±  b.    Dispersion  /o  >  o. 

The  orinnal  bastite  was  from  Baste  near  Harzburg  in  the  Harz;  also  from  Todtmoos  in  the 
Schwarz^irald 

AnaL— 1,'2.  EOhler,  Pogg.,  11. 192,  1827.  8.  W.  Hetzer  C.  E.  Weiss,  Pogg.,  119,  446, 
1863. 

8iO,  AUO,    PeO     MnO   MgO    CaO    H,0 

1.  Baste,  ers^«<.        {43  90    1*50    13*16»    0*55    26  00    2*70    12-43  =  100*24 

^.      "     rnatHvô        42  36    218    13*27*    0  85    28*90    0  63    1207  =  100'26  [10040 

8.  Todtmoos  f  43  77    610      714       —     80'92    117      8  51  1*67  COa.  1  12org.  subst.  = 

•  With  2*37  Cr.O,  *  With  some  Cr,0,. 

In  the  closed  tube  afiFords  water.  B.B.  becomes  brown  and  is  slightly  rounded  on  the  thin 
edges.  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  hydrochloric  acid,  com- 
pletely  so  by  sulphuric  add.  A  minerai  resembling  schiller  spar  occurs  in  serpentine  in  Middle- 
town.  Delaware  Co..  Pa.  Some  altered  monoclinic  pyroxene  may  be  included  in  >vbat  is  called 
schiller  spar. 

Phastinb.  Phaslin  Breith.,  Char.,  29,  180,  1823, 115,  1882.  Resembles  somewhat  schiller 
spar,  and,  according  to  Breithanpt,  is  altered  bronzite.  It  is  foliated,  but  the  cleavage  is  not 
yery  easy;  H.  =  1-li;  G.  =  2*825;  luster  pearly;  color  yellowish  gray;  feel  greasy,  talc-like. 
It  is  from  Kupferberg  in  the  Fichtelgebirge,  and  occurs  distributed  through  serpentine. 


Pbckhamitb  /.  L.  Smith,  Am.  J.  Se,  19,  462,  20,  136,  1880. 

Occurs  in  rounded  nodules.  Cleavage  distinct.  G.  =  3*23.  Luster  greasy,  opalescent 
Color  light  greenish  yellow.  Composition,  2(Mg,Fe)SiOi.(Mg,Fe)Si04.  Anal.— 1,  on  01  gr., 
t,  on  0-35  gr. 

SiO,  FeO  MgO 

1.  49-50  15*88  38  01  =  98*39 

2.  49*59  17*01  32-51  =  99*11 

From  the  météorite  of  Estherville.  Emmet  Co.,  lowa,  which  fell  May  10.  1879.  Also  from 
the  Logrono  and  Sierra  de  Cbaco  météorites  (Meunier).    Named  af ter  Prof.  S.  F.  Peckham. 

Whether  peckbamite  is  to  be  regnrd(*d  ns  nn  independent  species,  or  the  resuit  of  a  mixture 
<if  enstatite  and  chiysolite  as  has  beeu  urged,  is  uncertain. 
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326.  PTROXBNS.  Corneus  pt.  WaU.,  188,  1847.  Basaltes  pt.  Ortmst,  68, 1758.  Schori 
noirdd  Lûle,  Crist.,  265, 1772;  Scbori  noir  en  prisme  à  huit  pans  terminé  par  une  pyramide  dièdre^ 
etc.  (fr.  vole.  Vivarais)  Fai^fas,  Vole.  Viv.,  fe,  flg.  D,  1778.  Schori  oct.  obliqu&ngle  tronque 
[made  a  distinct  spedes]  Démeste,  heti.,  1,  882,  1779.  Schori  opaque  rhomboidal  pt.,  Schori 
opaque  qui  paroissent  dériver  d*un  octaèdre  rhomboidal  (fr.  vole.  Auvergne,  Vesuv.,  Viv.,  Etna). 
de  lÀÀU,  Crist..  2,  896.  407,  415,  tigs.  12.  18.  14  (twin).  17,  18,  pi.  v,  1788.  Augit  (fr.  vole.) 
Wern,,  Freiesleben  in  Ber^m.  J.,  243,  1792.  Yolcanite  Delameih.,  Sciagr.,  2.  401.  1792. 
Pyroxene  (fr.  £tna,  ArendaT,  etc.)  H.,  J.  Mines,  6, 269, 1799;  Tr.,  3, 1801.  Pentaklasit  Haustn., 
ilandb.,  687,  1813.    Pirosseno,  Piroxena,  liai. 

Dlopside.  Malacolit  AbUdgaard,  Ann.  Ch..  32,  1800;  Delameth.,  J.  Phys.,  61.  249,  1800. 
Alalite,  Mussite  Banvomn,  ib  ,  409,  May,  1806.  Diopside  H,,  J.  Mines.  20,  65,  1806.  Traver- 
sellit  Seheerer,  Pogg.,  93.  109,  1^54. 

Lavrovite.  Lawrowit,  Vanadin- Augit,  Koksharov,  Bull.  Ac.  St.  Pet.,  11.  78,  1866.  Lav- 
rofflte. 

Salite.  Sahlit  d^Andrada,  Scherer's  J.,  4,  81,  1800;  J.  Phys..  61.  241,  1800.  Sahlite. 
Baicalit  Henovanz,  Crell's  Ann..  2,  21,  1798;  Baikalit  Karst.,  Tab.  84,  74, 1800.  Funkite,  Dufr.» 
Min.,  3,761,  1847.  Yiolan  BreUhaupt,  J.  pr.  Ch.,  16.  821,  1888.  Anthocoite  Z.  j:  IffeUtrâm, 
Jb.  Min.,  2,  86. 1889.  Ck)ccolit  éFAndrada,  Scherer's  J.,  4, 1800.  Protheite  Ure,  Canaanite 
Alger,  Min.,  89, 1844. 

DiALLAOE  R.,  Tr.,  89,  1801.  Hudsonite  Beek,  Min.  N.  Y.,  405,  1842.  Omphacite.  Om- 
pbazit  Wern.,  Hoflfm.  Min.,  2.  2.  802.  1812;  Breithaupt,  ib..  4.  2.  125.  1817. 

Hedenbergite.  Hedenbergît  Berz.,  Nouv.  Syst.  Min  .  206.  269,  1819;  Hedenberg,  Afh.,  2,. 
169.  Lotalite  Severgin,  before  1814.  Bolopherit  Breiih.,  Uandb..  582,  1847.  Kalkeisenaugit 
Qerm.  Mangan hedenbergite  WeUmU,  G.  FOr.  Fôrh..  6,  605. 1888.  Asteroite  L.  J.  Jgelêtrdm,U, 
H.  Ztg..  MUi..  29,  8,  1870. 

Sohafforite.  Schefferit  J.  A,  MichaeUon,  J.  pr.  Ch.,  90,  107,  1868.  Eisenschefferit  FUnk^ 
Zs.  Kr.,  11.  495.  601,  1886. 

JjBFFEBSONiTB  KeaUng  d  Vanuxem,  J.  Ac.  Philad.,  2,  194.  1822. 

Angite.  Leucaugite,  Dana,  216,  1868.  Fassaite,  Passait  Wern„Bxif!m,,  Min.,  4,  2,  110,. 
1817.  AuQiTE.  Basaltiflche  Hornblende  pt.  Wern.,  Bergm.  J.,  1792;  Baaaltine  Kino,,  Min.,  1, 
219,  1794.  Maclureite  Nuttall,  Aul  J.  Se.,  6.  246,  1822  =  Amôhibole  H.  Seybert,  J.  Ac.  Philad., 
2.  189,  1821.    Pyrgom  BreitJi,,  Char.,  140,  1882. 


Monoclinic  and  hemihedral.    Axes  ô  :  J  :  <J  =  1-09213  :  1  :  0-58932;  fi  =  74* 
10'  9"=  001  A  100  Rath». 

100  A  110  =  46°  24'  59",  001  A  101  =  24°  20'  53",  001  A  011  =  29°  33'  6' 


5// 


Forms*: 
a   (100,  ùl) 
h    (010.  f4) 
0    (001,  0) 

X   (510,  «) 
^  (920,  »  D» 
/    (810,^8) 
9    (210,  J-2) 
m  (110,  /) 
a  (850, 
09  (120, 
•    (180.  t  è) 
pr  (150,  ir^Y 
L  (170,  ^7)* 


tôo,  i-4)« 

20,  f-2) 


y  (101, 

F  (201, 
J  (702, 
S    (80L 


1-i) 
2-i)* 
H)» 
8-î) 


jf  (401.  -  4-î)» 
if  (601,  -  5-i) 

n  (Î02,  J-i) 

P  (101,1-0 

H  (i08.  f  î)* 
il  (803.  l-i)^ 
Q  (201,  2-i)» 
q   (801,  8-t) 

X  (015,  i-i)* 
e   (011,  l-i)' 
s    (021.  2-i) 
n  (041,  44) 
6  (061,6-1) 


8  (119. 
T  (117, 
c  (112, 
u  (111, 


♦)• 
i) 
1) 


V  (221.  -  2) 

r  (552,  -  4) 

w  (831,  -  8) 

h  (441,  -  4) 

0  (118.  J)« 

r  (Î12.  i) 

^  (835,1) 

y  (228.  î)» 

9  (îll,  1) 

P  (832.1) 

P  (885,  î) 

0  (221,  2) 

X  (881.  3) 

K  (711, 
D  (922, 
5(411, 
a  (812. 


7-7) 

4-4)» 
fS) 


r  (811.  -  8-8) 

B  (10-41,  -  10-D» 
ff  (732,  -  J-D» 
A  (211.-2-2)» 
V   (421.-4-2) 
A  (488,  - 14)» 


JT  (414, 

e  (8i3, 

À;  (8l2. 
A  (811, 
ï    (211, 

a;  (461. 
t  (351. 
5  (243. 
u  (121, 
C  (186. 
P(184, 


14)^ 
1-8) 

1-8) 
8-8) 
2-2) 

-6-1) 
-54) 

-2-à) 
-  f  à)» 
-l-à)» 


JV  (132,  -  i-à) 

<  (241, -4-è) 
d  (181,-8-8) 
0  (152.  -  f-è) 

e  (847,  H)* 
ï  (687,  H)* 
6  (235,  Hf 
«  (465,  »4)» 

c  (354.  H)* 
S  (î-210,  fà)î 

Tr(Î22.  1-à),  tw.pl. 

€  (Î21,2-à) 

Ç   (483,  l-à)  i 

i?  (Î32,  t-8)» 

ô  (Î42.  24) 

17(152  f-à)» 

r  (151,  5-5) 


Also.  reported  hy  QOtz*  from  Ala,  16  40,  15  0*4.  15 4*4. 
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J    =   71°  gff 
k     =  46°  46' 

au'  =    4H^   39' 
w'    =    6S°  42' 
me  =     77°  35' 

w    =  58"  68' 

M     =  "39°  35, 

w    =  47°  43i- 
<    =  76°  34' 

M'     =     69°  11' 

00'    =    84°  II' 

0   =  61°  83' 

AA'   =     91°  85' 

A  =  55°  aei' 

^     =  76°  ÎV 

**■    =     28'  63' 

JJ=     87°  50' 

<   =  79°  aa' 

mp  =  •79°  28' 

*  =  fli°  or 

dd'  =  106°  88' 

à  =  w  w 

bW=    S9°3fi' 

4^ 


Mj==^ 


Twins":  tw,  pi.  (1)  a,  contacUtwina,  common  (fig.  18),8ometime8  polyeyntheti(\- 

(2)  e,  aa  twimiing  iamellfe  producing  strmtiotis  and  pseado-  ,. 
cleavage  or  jiartiiig  H  c;  very  common,  often  of  unquestioned 
eecondary  orîgîn;  also  capable  of  beiiig  produced  artiflcially, 

(3)  y  (101)  cruciform-twine,  not  common,  t.  20.  (4)  W  (122) 
contikct-twins  or  pénétration-  and  cruciform-twina,  the  verti- 
cal axes  croBsing  at  angles  of  uearly  60°  (6  ïT  =  59°  29', 
and  since  a'W=  90°  9',  the  facee  a  and  a^  fall  nearly  in  a 
plane;  Bometimea  repeated  as  a  six-rayed  star  (f.  21). 

Cryetale  ueually  prismatic  in  habit,  often  short  and  thick, 
and  either  a  (square  pristn  (n,  b  prominent),  or  nearly  Bquare 
(93°,  87")  with  m  predominating;  Hometiniea  a  nearly  sym- 
metrical  S^ided  prism  with  a,  b,  m.  Often  coarsely  lamellav, 
I  f"  or  11.  Also  granular,  coaree  or  fine;  rarely  fibroas  or 
colnmnar. 
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Occasionally  hemihedral,  only  the  planes  at  an  extremity  of  the  vertical  axis 
being  présent^  and  the  habit  then  apparentiy  hemimorphic  as  in  f .  22  and  1  19^ 
the  latter  a  twin.    Cf.  G.  H.  Williams* 


11. 


13. 


f\ 


«  V 


A. 


m 


K\) 


16. 


16. 


17. 


18. 


19. 


20. 


21. 


11,  Ala.  after  Gôtz.    12.     Nordmark.    18,  14,    Scheffêriie,   Lângban,    Flink.    15.  Fassaite, 
16-18.  AugiU.     19.  Orange  Co.,  N.  Y.,  G.  H.  WilliamB.    20,  Schônhof,  Zeph.    21.  Sasbach. 

Cleavage:  7n  sometimes  rather  perfect,  but  interrupted,  often  only  observed  m 
22.  thin  sections  i.  è,      Parting  |  c,  due  to    twinning,  often    very 

prominent,  esnecially  in  large  crystals  and  lamellar  masses; 
also  II  a  less  distinct  and  not  so  common.  Fracture  uneven 
to  conchoidal.  Brittle.  H.  =  5-6.  6.  =  3*2  -3-6,  varying  with 
the  composition.  Luster  vitreous  inclining  to  resinous;  often 
dull;  sometimes  pearly  ||  c  in  kinds  showing  parting.  Color 
usually  green  of  various  dull  shades,  varying  from  nearly  color- 
less,  white,  or  grayish  white  to  brown  and  black  ;  rarely  bright 
green,  as  in  kinds  containing  chromium.  Streak  white  to  gray 
and  grayish  green.  Transparent  to  opaque.  Pleochroism  usually 
weak,  even  in  dark  colored  varieties;  sometimes  marked,  especially 
in  violet-brown  kinds  containing  titanium.  Pyro-electrically  + 
on  a  (cooling),  and  —  on  J  for  Ala  crystals,  but  —  on  a  and  + 
on  b  for  Tyrol;    an   indistinct  opposite  polarity  between  the 


Canaan,  Conn. 


extremities  of  the  vertical  axis  was  noted  in  one  case,  ïïankel. 
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Optically  +.  Double  refraction  strong.  Ax.  pi.  \b.  Bx»  A  <5  =  c  A  <*  = 
-f  36  to  +  52°,  or  et  =  20°  to  36°,  the  angle  in  gênerai  increasing  with  amount 
of  iron  (see  below).    Axial  angles  for  diopside  from  Ala,  Dx.  : 

ay  =  1-6727    Pj  =  1-6798     yj  =  1-7026     .  • .  2Vy  =  58°  59'    2Ey  =  111°  34' 
Measured,  2Er  =  111°  40'  2Ey  =  111°  20'  2Eb,  =  110°  51^ 

Befractive  indices,  Hensser: 

fir  =  1-67810        /3j  =  1-68135        /3^  =  1-68567        fi^  =  1*69372 

See  also  beyond  nnder  diopside,  etc. 

The  connection  between  the  position  of  the  axes  of  elasticity  and  the  composition  (see- 
further  analyses  beyond)  is  exhibited  in  thé  foUowing  tables,  chiefly  from  Doelter,  also  Wiik. 


FeO 

Bx«, 

^è 

FeO 

Bx»A* 

Ala 

2-91 

4-86" 

5' 

Tavastby 

5-52 

41" 

Zillerthal,  lighi 

8-29 

86*' 

15' 

Taberg 

• 

2-94»» 

41"  24' 

dark 

809» 

86" 

50' 

Stansvik 

10-88 

42"  30' 

L.  Baikal 

8-49 

87" 

10' 

Nordmark 

17-34 

46"  45' 

AchmatoYsk 

8-81 

87' 

10' 

Stansvik 

20-44 

46" 

Arendal 

4-5 

89" 

10' 

Lojo,  blk. 

27-50 

48" 

Lojo 

4-97 

89° 

80' 

Tunaberg, 

Bodenb. 

26-29 

47"  50' 

•  Also  Fe,0»  0-89. 

^  Also  Fe,0,  0-88. 

FeO 

FeO  +  Fe,0,         FeO  +  Fe,0, 

+  A1,0, 

BxaA^ 

Vesuviiis,  green 
Greenwood  Fumace 

816 

6-67 

11-51 

+  41" 

255 

7-6 

12-69 

42"  20' 

Aguas  Caldeiras 

481 

8-32 

16-21 

43   35' 

P.  Molar 

5-48 

11-61 

17-28 

45"  45' 

S.  Vincent 

5-20 

10-45 

18-60 

46"  45' 

Vesuvius,  blaek 

409 

8-56 

18-31 

46"  45' 

Vesuvius,  yellow 

6-78 

7-87 

18-94 

46*57^ 

Bufaure 

7-74 

11-51 

16-60 

47* 

Pesraeda 

209 

T-10 

172 

47"  lO* 

Sarza 

6-48 

1038 

20-04 

47^55^ 

Cuglieri 

505 

11-87 

19-98 

48' 

Siderao 

914 

18-48 

81-51 

60' 

Areudal 

1599 

1619 

88  86 

60*85? 

R.  d.  Patas 

5-95 

18-44 

28  08 

51" 

Pico  da  Cmz 

228 

17-60 

84  57 

52" 

Comp^  Yar. — For  the  most  part  a  normal  metasilicate,  RSiO,,  of  various  biva- 
lent  or  less  freqnently  univalent  metals,  chiefly  calcium  and  magnésium,  also  iron, 
less  often  manganèse  and  zinc.  The  alkali  metals  potassium  and  sodium  présent 
rarely,  except  in  very  small  amonnt.  Also  in  certain  yarieties  containing  the 
trivalent  metals  aluminium,  ferrie  iron,  and  manganèse.  Thèse  varieties  may 
be  most  simply  considered  as  molecular  compounds  of  Ca(Mg,Fe)Si,0,  and 
(Mg,FeUAl,Fe),SiO^  as  suggested  by  Tschermak.  Chromium  is  sometimes  présent 
in  small  amount;  also  titanium  replacing  silicon. 

The  name  I^ftweene  is  from  «vp,  flre,  and  ^êros,  siranger,  and  records  HaUy's  idea  that  the 
minerai  was,  as  he  expresses  it,  "a  sti-anger  in  the  domain  of  fire,"  whereas,  in  fact,  it  is,  next 
to  the  feldspars,  the  most  universal  constituent  of  igneous  rocks.  'This  error,  however,  was  more 
tban  counterbalanced  by  Haûy's  discover}^  of  the  true  crystallographic  distinction  of  the  species, 
which  led  him  to  bring  together,  under  this  one  name,  ivhat  A^rner  and  others  had  regaided  as 
distinct  species.  The  name,  therefore,  is  properl^  the  name  of  the  species  as  a  whole,  while 
Augite  is  only  entitled  to  be  used  for  one  of  its  varieties. 

The  varieties  are  numerous  and  dépend  upon  variations  in  composition  chiefly;  the  more 
prominent  of  the  varieties  properly  rank  as  sub-species. 

I.  Containing  little  or  no  Aluminium. 

Diopside.  Malacolite,  Alalite.  Caln'um-^agnesium  pyroxene.  Formula 
CaMg(SiO,),  =  Silica  55-6,  lime  25-9,  magnesia  18*5  =  100.     (Dolor  white,  yellow- 
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ish^  grayish  white  to  pale  green^  and  finally  to  dark  ^een  and  nearly  black;  some- 

times  transparent  and  colorless.     In  prismatic  crystals^  often  slender;  also  granular 

and   columnar  to  lamellar   massive.     G.  =  3'2-3*88.     Bx»  a  <J  =  +  36°  and  up- 

wards.     Iron  is  présent  usually  in  small  amount  as  noted  below,  and  the  amount 

increases  as  it  graduâtes  toward  true  hedenbergite,  see  further  below. 

Fliuk  gives  for  tbe  ïive  varieties  of  diopside  from  Nord  mark  the  folio  wing  optical  con- 
stants; see  analyses  10-15  beyond,  and  for  the  axial  ratios  see  Réf.'. 


Bx.A<^ 

av. 

2V, 

2V^ 

fir 

Pr 

P^ 

+  88°  3i' 

59-  9' 

58°  53' 

58°  40' 

1-68978 

1-69859 

1-69869 

88"  45' 

69°  9' 

58°  57' 

58°  46' 

1-69188 

1*69598 

1-69781 

89°  1' 

59°  61' 
.  59°  18^ 

58°  564' 
59°  11^ 

58°  47' 

1-68889. 

1-69588 

1-70029 

41*^  41' 

59°  6' 

1-70055 

1-70467 

1-71062 

44°  881'  60°  44J  60°  86'  60°  29'  1  71655         172428         172988 

The  following  belong  hère  : 

Chrome- diopnde,  a  varietv  containine  chromium  in  small  amount,  often  of  a  bright  green; 
from  the  localities  mentioned  under  analyses  88-40. 

Màlaeolite,  as  originally  iised,  included  a  bluish  gray,  grayish  green,  and  whitish  translucent 
yariety  from  Sala,  Sweden. 

Alalite  occurs  in  broad  right-an^led  prlsms,  colorless  to  faint  greenish  or  clear  green,  usually 
striated  loogitudinally.  and  came  onginally  from  the  Mussa  Alp  in  the  Ala  valley,  Piedmont. 
Muêsite  Is  white,  grayish  white,  and  apple-green  (according  to  Bonvoisin's  original  description), 
and  occurs  in  prismatic  implauted  crystals,  and  also  in  masses  made  up  of  aggregated  crystals. 
Numed  from  the  same  locality,  the  Mussa  Alp. 

Traveraellite,  from  Traversella,  is  in  similar  long  glassy  crystals,  usually  rectangular  (a,  b), 
much  striated  longitudinally,  often  clear  green  at  one  end  and  colorless  at  tne  other;  prismatic 
cleavage  perfect. 

Canctamie  is  a  grayish  white  or  bluish  white  pyroxene  rock  occurring  with  dolomite  at 
Canaan.  Coun.  ;  it  bas  been  referred  to  scapolite.  Pyroxene  in  larçe  white  crystals  is  common 
in  the  région  (f.  22);  their  composition,  according  to  an  analysis  by  M.  D.  Munn  ipriv.  contr.)  is: 
}  SiO,  55-05.  CaO  81  85,  MgO  1258.  Al,0,,FeaO,  107  =  100;  G.  =  8  88.     Cf.  5th  Ed.,  p.  803. 

Lavrovits  is  a  pyroxene,  colored  green  by  vanadium,  from  the  ueighborhood  of  Lake  Baikal 
In  eastern  Siberia.  In  coarse  granular  masses  with  quartz,  and  also  in  small  imperfect  crystals. 
dleavage  affords  the  prism  87°  7';  and  there  is  the  usual  lamiuation  from  compound  structure 
parallel  to  c.    The  color  is  âne  emerald-green.     Cf.  anal.  50,  aud  Kk.,  Min.  Russl.,  6,  206. 

Diopside  is  named  from  ôiî,  iwice  or  double,  and  oxffiS,  appearance.  Malacolite  is  from 
/laXaKÔs,  soft,  because  softer  than  feldspar,  with  which  it  was  associated. 

Hedenbergite.  Calcium-iron  pyroxene.  Formula  CaFe(SiO,),  =  Silica 
48*4,  iron  protoxide  29'4,  lime  22*2  =  100.  Color  black.  In  crystals,  and  also 
lamellar  massive.  6.  =  3'5-3-58.  Bx»  /\  é  =  +  48".  Manganèse  is  présent  in 
mangan hedenbergite  to  6*5  p.  c,  see  anal.  45,  below.  Color  grayish  green. 
G.  =  3*55.  Named  after  the  Swedish  chemist,  Ludwig  Hedenberg,  who  first 
analyzed  and  described  the  minerai. 

Betweeu  the  two  extrêmes,  diopside  and  hedenbergite,  there  are  nnmerous 
transitions  conforming  to  the  formula  Ca(Mg,Fe)Si,Oa.  As  the  amount  of  iron 
increases  the  color  changes  from  light  to  dark  green  to  nearly  black,  the  spécifie 
gravitv  increases  from  3*2  to  3*6,  and  the  angle  Bx,^  A  i  also  from  36°  to  48°. 

The  following  are  varieties,  coming  under  those  two  sub-species,  based  in  part 
upon  structure,  in  part  on  pecuUarities  of  composition. 

S  ALITE.  Sahlite.  Color  grayish  green  to  deep  green  and  black;  sometlmes  grayish  and 
yellowish  white.  In  crystals;  also  cleavable  nnd  granular  massive  G.  =  8*26-8'4.  *  Named 
from  Sala  in  Sweden,  one  of  its  localities,  where  the  minerai  occurs  in  masses  of  a  grayish  green 
color,  haviug  a  perfect  parting  |  e. 

Rnkalite  is  a  dark  dingy  green  variety,  in  crystals,  with  parting  likethepreceding.  Named 
from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

Pi-oiheite  is  somber-green,  in  crystals,  and  approaches  fassaite;  from  the  Zillerthal  in 
Tyrol. 

Funkite  is  dark  olive-green  coccolite  from  Boksflter  in  Gôthland,  having  a  larger  percentage 
of  Fe  than  Mg. 

Lotalite  from  Lotala,  Fiuland,  in  black  lamellar  masses,  is  near  hedenbergite. 

VioLAN  Breithaupt,  J.  pr.  Ch. .  15  321 .  1838.  Occasionally  in  prismatic  crystals,  affording  (Dx  . 
Min  .  1,  66,  1862,  N.  K.,  183, 1867)  the  angles  and  the  planes  (in  the  prismatic  zone)  of  pyroxene». 
also  the  prisnuilic  cleavage.     Usually  lamellar  massive,  sometimes  fibrous.    IT.  =  6.    G.—  3  238. 
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Luster  wazy.  Color  dark  violet-blue.  Translucent,  but  in  thin  plates  transparent.  Optlcally 
4-,  and  Bzo  inclined  to  a  as  in  diopside.  Anal.— 1,  Damour,  un..  Min.,  1,  66,  1862  (impure 
material  ?).  2,  Pisani,  Dx.,  N.  R.,  184,  1867.  8,  Schluttig,  Inaug.  Diss.,  Leipzig,  Groitzsch. 
17, 1884,  as  recale,  by  Grûnhut,  Zs.  Kr.,  13,  74, 1887. 

810,  A1,0.  FeO    MnO    CaO    MgO  Na,0 

1.  G.  =  8*388  66-11    904    246     2*H    18*62    10*40    5  63    =  99*80 

8.  G.  =  8-21  60-80    2*81    415     0*76    22*86    14*80    508   H.O  0*80  =  100 

a  G.  =  8-281        I  52*02    260    1*19*    2*87    22*94    1618    6*69*'  =  102*49 

•  Incl.  (Ni,Co)0  0*89.  *  Incl.  K.O  0*76. 

Occurs  in  small  seams  with  white  quartz,  wbite  fibrous  tremolite  spotted  violet  with 
manganèse,  greenovite  and  manganesian  epidote,  in  tbe  braunite  of  St.  Marcel,  in  the  valley  of 
Aosta,  Piedmont.     Named  from  ils  color. 

AiTTBocHRoiTK  L.  J.  TgeUtrÔm,  Jb.  Min.,  2,  86,  1889.  Probablv  identical  with  violan. 
Occurs  in  grains  t- mbedded  iu  limestone  luid  in  thin  veins.  H.  =  5-d.  Color  roscred  to  pale 
violet.  Analysis  gave:  810,51-6.  MnO  3*4,  MgO  18  5.  CaO  23*8,  Al,0,,Fe,0,  1-4.  alk,  [6 -8] 
=  100.  Occurs  ussociated  wiih  braunite,  maDgaiiesian  garnet.  epidote,  vesuvianite  at  Jakobs* 
berg,  Wermland,  Sweden.    Named  from  av^oî,  fower,  and  xpôix,  color. 

AitoroiU  L.  J.  IgelstrOm,  B.  U.  Ztg.,  29,  8, 1870,  is  a  stellate  radiated  pprroxene,  from  Nord- 
mark,  in  Sweden.  Color  ash-gmy  to  white;  luster  silky;  opaque,  becommg  bronze  color  on 
exposure.     Anal.— SiO,  4848.  FeO  22*24,  MnO  412,  CaO  1700,  MgO  418,  ign.  2*83  =  98  85. 

CoccoLiTE.  A  granular  variety,  sometimes  as  indistinct  crystals  embedded  in  calcite,  also 
formlng  loosely  cohérent  to  compact  granular  aggregates.  Color  varying  from  white  to  pale 
green  to  dark  çreen,  and  then  containing  considérable  iron;  the  latter  the  original  coccolite. 
Named  from  kukkoç,  a  grain. 

DiALLAGB.  Lamellar  or  thin-foliated  pyroxene,  characterized  by  a  fine  lamellar  structure 
and  parting  |  a,  with  also  parting  |  6.  and  less  of  ten  I  c.  Also  a  fibrous  structure  |  è.  Twinning 
I  a,  often  polysynthetic;  interlamination  with  an  orthorhombic  pyroxene  commou.  Color  gray- 
isb  green  to  bright  grass-greeu,  and  deep  jrreen;  also  brown.  Luster  of  surface  a  often  pearly, 
sometimes  metalloidal  or  exhibiting  schuler  and  resembling  bronzite.  from  the  présence  of 
microscopic  inclusions  of  secondary  origin  (cf.  Judd,  réf.  see  bastite.  p.  851).  Bx,  a  ^  ~ 
-)-39  to  ^''.  H  =  4;  G.  =  3-2-8*35.  In  composition  near  diopside,  but  often  containing  alumina 
and  sometimes  in  considérable  amount,  then  properly  to  be  classed  with  the  augites  (cf.  anal. 
61-^).    Often  cbanged  to  amphibole:  see  smaragdite,  p.  889,  and  uralite,  p.  390. 

Named  from  ÔtaXXay?},  différence,  in  allusion  to  the  dissimilar  cleavages  or  planes  of 
fracture.     This  is  the  characteristic  pyroxene  of  gabbro.  and  other  related  rocks. 

Hudsonite  is  a  lamellar  massive  kind,  color  black,  often  with  a  bronze  tarnish.  G.  =  8*6, 
Beck;  8*43-3*46,  Brewer.  Contaius  lime  and  ferrous  iron,  with  but  little  ma^nesia.  Named 
from  the  Hudson  river,  in  the  vicinity  of  which  il  occurs,  in  Comwall,  Orange  Co.,  N.  Y. 

Omfhacitb.  Omphazit  [fr.  Baireuth]  Wern..  Hoffm.  Mhi..  2.  2,  302,  1812;  Breith.,  ib.,  4, 
2. 125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg.,  24,  865,  897,  1865.  The  granular  to  foliated  pyrox- 
enic  constituent  of  the  gamet-rock  called  eclogyte,  often  interlaminated  with  amphibole 
(smaragdite);  cleavage  as  with  pyroxene.  H.  =  5-6.  G.  =  8-2-3*3.  Luster  vitreous  to  silky. 
Color  grass  green.  Anal.— 1-6,  J.  Fikenscher,  B.  H.  Ztg.,  24,  897,  1865.  6,  Luedecke,  Zs.  G. 
Ges..  28,  259,  1876. 

G.  SiO,  A1,0,   FeO     MgO     CaO  Na,0  K,0   ign. 

1.  Ober-Pferdt  3*268  52  57  9*12  5-32  13-75  17*41  1*11  0*28  0*32  =    99  98 

2.  Wustuben  8  270  52  85  9*69  4*08  12*86  18  05  1  73  0  32  0*62  =    99*69 

3.  Silberbach  8*248  52*77  919  4  81  13*60  18  11  122  —  0*41=10011 

4.  Stumbach  8*201  5216  8*71  11*63  10*77  14 16  0*87  014  0-50  =    99*94 

6.  Pacher,  Styria  6029    6*67      3*26    15  22    21*50    0*88    088    0*45  Cr.O,    207    = 

6.  Syra  62-58    4  60    U  80    16*10    12*80      —       —     1*69  =    99-52  [100*64 

Occurs  near  Hof  in  Bavaria;  at  Pacher  in  Styria.    Also  a  similar  minerai  (diallage)  in  the 

Slaucoplane  schists  of  the  island  Syra  (Luedecke).    Schrauf^  gives  the  name  to  the  *'  chrom- 
iopsia  "  of  anal.  38,  beyond.     The  name  Omphaeite  is  from  outpa^,  an  unripe  grape,  alludlng 
to  the  color;  it  is  among  the  names  of  green  stones  mentioned  by  Plîny. 

ScHEFFERiTE.  A  manganèse  pyroxene,  sometimes  also  containing  much 
iron  (iron-schefferite,  Eisenschefferit  FU)tk).  Flink  gives  the  composition  of  the 
L&ngban  minerai  (anal.  46)  as  corresponding  to  6CaMgSi,0,.MgFeSi,0,.Mn,Si,0,. 

In  crystals,  sometimes  tabularj  e  (f.  13),  also  with  p  (ÎOl)  prominent,  more  ofteu  elongated 
in  the  direction  of  the  zone  h  :  p  (101),  a-s  in  f  14;  very  rarely  prismatic,  I  L  Twina,  with  a  as 
tw.  pi.,  very  common.     Axial  ratio  as  gîvcn  beyond,  Kef.  \    Also  orystalline,  niassivc.     Cleav- 
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âge  prismatlc,  yery  distinct.    Ck>lor  yellowish  brown  to  reddish  brown.    Optically  4-.    Bz.  a  ^ 
=  (  A  é  =  44°  25i'.     2Vy  =  65''  8'.    Named  after  the  SwedisU  chemist  (1710-1759). 

The  iron-schefferite  froin  Pajsberg  (anal.  47)  is  black  in  color  and  bas  tbe  axial  ratio  given 
beyond.  c  A  ^  =  -|-  49^  to  59"*  for  différent  zones  in  tbe  same  crystal.  Tbe  brown  iron-scbefferlte 
from  Lângban  (anal.  48)  bas  c  a  ^  =  69"*  8'.    It  resembles  garuet  in  appearauce. 

Jefferronitb.  a  manganèse  zinc  pyrozene  (see  anal.  49).  in  coarse  crystals  sometimea 
yery  large;  tbey  are  like  ordinary  pyroxene  in  babit.  Ëdges  rounded  and  faces  uneven  and 
apparently  corroded.  G.  =  8 '68.  Color  greenisb  black,  on  tbe  exposed  surface  chocolaté- brown. 
Bx,  A  <^  =  58°  82'      2Ha.y  =  84'  32'  Dx.,  Min..  2.  xix,  1874.    Named  after  Mr.  Jefferson. 

According  to  tbe  view  of  R.  Fritz  Gaertner  tbe  zinc  sbown  in  the  analysis  is  to  be  explained 
as  due  to  enclosed  zincite  and  tlie  manganèse  to  franklinlte,  but  tbis  needs  continnation; 
Pisani's  analysis  (^)  was  made  on  tbe  crystals  examined  optically  by  Dx. 

IL  Aluminous. 

AuGiTB.      Alutninovs    pyroxene.      Composition    chiefly    CaMffSi,0,    wHli 
(Mg,Fe)(Al,Fe),SiO„  and  occasionally  also  containing  alkalies.    Hère  oelong: 

a.  Lbucaugitb.  Color  white  or  grayisb.  Contains  alumina,  with  lime  and  magnesia,  and 
little  or  no  iron.    Looks  like  diopside.     H.  =  6*5;  Q.  =  8*19,  Hunt.    Named  from  XevKÔs,  whUe. 

b.  Fassaitb,  or  Pyrgom.    Includes  tbe  pale  to  dark,  sometimes  deep-green  crystals,  or 

Eistachio-green  and  then  resembliug  epidote.    Tbe  aluminous  kinds  of  diallage  also  belong- 
ere.    Named  from  tbe  locality  in  tbe  Fassatbal,  Tyrol.    Pyrgom  is  from  nvpyoona,  a  i&toer. 

e,  AuoiTB.  Includes  tbe  greenisb  or  brownisb  black  and  black  kinds,  occurring  mostly  in 
eruptive  rocks.  It  is  usually  in  short  prismatic  crystals,  thick  and  stout,  or  tabular  I  a;  oiten 
twins.  Ferrie  iron  is  bere  présent,  in  relatively  large  amount,  and  the  angle  Bx^  a  c  becomes 
+  50°  to  52^.     Named  from  dvytf,  luster. 

Tbe  Augite  of  Werner  (and  volcanite  Delameth.)  includedonly  tbe  black  minerai  of  igneoug^ 
rocks— tbe  volcanie  schorl  of  earlier  autbors. 

Titaniferous  augite.    Containing  0*5  to  4*5  p.  c.  titanium  dioxide;  cf.  anals.  108  to  121. 

AxKALi-AUQiTE.  Hcrc  belong  varieties  of  augite  cbaracterized  by  the  présence  of  alkalies, 
especially  soda;  cf.  anals.,  108  to  121  ;  tbey  bence  approximate  to  acmlte  and  œgirite.  Tbey  are 
known  cbietly  from  rocks  ricb  in  alkalies,  as  elœolite  syenite,  pbonolyte,  leucityte,  etc.  A 
pyroxene  intermediate  betweeu  diopside  and  œgirite  bas  been  described  by  Brôgger  from  th& 
elfiBolite-sycnite  of  southern  Norway,  whicb  bas  c  a  ^  =  +  52**,  Zs.  Kr.,  16,  665,  1890.  Cf.  also 
Cross,  Am.  J.  Se,  39,  859.  1890. 

Anal. — Tbe  foUowing  are  analyses,  chiefly  récent,  of  thetypical  varieties;  for  otber  analysea 
see  5thEd.,  pp.  217  to  219;  also  Rg.,  Min.  Ch.,  pp.  386-892.  1875.  and  Erg.,  20-81,  1886, 
f  urtber  Heddle,  Trans.  H.  Soc.  Edinburgb,  28,  1878,  and  many  papers  on  pyroxene  in  rocks  ia 
Jb.  Min.,  aud  elsewbere. 

1-7,  Doelter,  Min.  Miitb.,  288  1877,  Mio.  Mitth.,  1,  49,  1878.  8.  E.  8.  Sperry,  priv.  contr. 
9,  A.  E.  Nordenskiôld,  G.  Fôr.  Fôrb.,  12.  :{53,  1890.  10-13,  Flink,  Zs.  Kr.,  11,  449,  1886. 
14,  Doelter,  1.  c.  15,  Sjôgreu.  G.  Fôr.  Fôrh..  4.  378,  1879.  16-21,  quoted  by  Wiik,  Finsk.  Vet.- 
Soc.  Fôrh.,  24,  1882;  16,  Moberg;  17,  Casiren;  18,  Hjelmman;  19,  Hjelt;  20,  21,  Castren. 
22,  Maskelyue,  Phil.  Trans..  160,  202,  1870.  23,  Streng,  Jb.  Min..  1,  288,  1885  24,  Bam- 
berger,  Min.  Mitth.,  23.  1877.  25,  Nauckbotf,  G  Fôr.  Fôrh..  1,167,1878.  26,  Haushofer,  J. 
pr.  Ch..  102.  85, 1867.  27.  Freda  [Gazz.  Oh.  linl..  13,  498],  JB.  Cb..  p.  1889, 1888.  28,  Suchs^ 
dorff.  Zs.  Kr.,  2,  498, 1878.  20,  Reuqvist.  ibid.  80.  Rath.  Pogg..  144.  387.  1871.  81,  Lepéz^ 
quoted  by  Zepharovich,  Lotos,  1885.     32,  Hawes,  Am.  J.  Se.  16,  397,  1878. 

83,  Pisani,  Bull.  Soc.  Min.,  5,  281,  1882.  34,  A.  Knop,  Jr  ,  Jb.  Min.,  2,  97  réf.,  1890. 
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P7B0XBNE  QBOUP-PTROXENE.  359' 

D10P8IDB. 

G.         8iO,  AUO,  Fe,0,  FeO  MnO  MgO     CaO 

1.  Val  d'Ala,  eolorless  54*28    0*51    0»8    1-91      —      17-30    2604  =  10002 

2.  ••  darkgreen  |  54  74      —       —     2*91      —      1702    26  03=100-70 
8.  Achmatovsk, lighi green  8169        M'45    0*99    056    8'81      —     15*65    24*89  =  10084 

4.  Zillerthal,  colorUu  54*85    0*25    015    8*29      —     1602    24*99  =    99*55 

darkgreen  8192  54*28  1-22  0*89  8*09  —  16  38  24  69=100*50 

5.  L.  Baikal,  BaikaliU  8*242  {  53*95  0  78  0*97  3*49  —  16*40  25 14  =  100*73 

6.  Arendal  8*242  53*28  1*37  1*08  4*50  —  15*63  24  29  =  10015 

7.  New  York  State  3*201  52*79  1*45  0*62  5*02  —  16*09  24*91  =  100*88 

8.  De  Kalb.  N.  Y.  8*287  55*12  0*40  —  112  —  18 15  25*04   Na,0    0*45, 

[KjO  002,  ign.  017  =  1004T 

9.  Taberg  68*71    0*40    088    2*94    0-20    15*67    2609  ign.    0*30  = 

[99*1^ 

10.  Nordmark,  whUê  54-59      —     0*11    2*49    0*14    17*42    25*70  =  100  45 

11.  "  yeUouhgrten  64*09  0*28  019    3*36  0*26  17*12  25*41  =  100*71 

12.  "  groMgrtên  54*26  0*33  0*48    3-51  0*45  16*04  24  82  =    99*89 

13.  "  darkgreen  53  03  0  75  0*32    7-34  1*13  13*65  22*98  =    99*20 

14.  "  hlaek              8*311  50*91  0*17  0*76  17*34  0*21  7*21  22  93  =    99  58 

15.  "  blaek              3  367  5105  1*10  0  95  17*31  0*60  5*92  22  44=    99*87 

16.  Karis  Lojo,  ^oy-^«n  52*49  217  —  2*68  0*63  17*20  24*34  =    99-51 

17.  Ithis.  green  60*31  6*46  —  4*81  —  14*48  24*87  =  100*98 

18.  Pftikftne.  ^éw»  52  6  4*8  —  40  —  14*2  25*8    =101*4 

19.  Hermala  Lojo.  green  53  08      —  —  4*97  0*22  15  88  25*48  =    99*58 

20.  Slansvik,  ^tf«n  62*76      —  —  10*38  1*34      9*96  23  90  ign.    0  27   = 

[98*60 

21.  Ojama,  LoJo,dflrA;^«n  46*37    4*15      —   27*50    014      300    20-58=10174 

22.  Busti  Météorite  65*49      —     0*66  •  —       —     23*88    19*98  Na,0  0*66  = 

[99*88 

23.  Zermatt  811         54*22      —       —     184      —     18  25    24*80  ign.  041    = 

[99-52 

24.  Albrechtsberg  8167        65  60    016      —     0*66      —     18  34    26*77=101*43 

25-  Nordmarksberg  68*20  008  —  2*38  0 20  16  89  24*06    Na,0    0-34, 

[ign.  1-26  =  98*36 

26.  Gefrees  8*285  54*00  0  62  —  8*78  0*27  16*81  25*46  =    99  44 

27.  Mt.  Somma  8*19  42*73  106  —  4*22  0*94»  17*80  2418  =  100  93 

28.  Wampula,  Fini.  61*88  1-19  —  4*32  0*89  1709  28  88  =    99*25 

29.  Tavastby.      •'  8*045  52  80  6*10  —  5*52  —  18*31  19  08  =  101*81 
80.  Valpellina  8*829  64  02  0*20  —  807  —  18*52  24*88  =  100*69 

31.  Kriml  8*881        62  08    136    2*56    8*93    0*49    10*61    21 59  Na,0  2  06  = 

[99-68 

32.  EdenvUle  6106    202    1*30  12*28    012    1002    2207  ign.   0*34  = 

•  CuO  [99-10 

Chrome-â4opeide, 

G.  SiO,  A1,0,  Cr.O,  FeO  MnO  MgO     CaO 

83.  Diamond  Fields,  8.  A.,  [99-a 

green  826         52-4      0*6      2*8      6*6        —     15*5      20  5    H,0    1*5    = 

84.  " 

(Jagerfontein)  64*97    1*60    2*08    4*71      —     14*80    21*52=99*08 

85.  Jan  Mayen  8*818       61*86    1*66    0*78    3*46     ir,     17*40    2215    FcaO,    2*44, 

[ign.  0*12  =  99*72 

86.  Kremze  8*259        68*67    2*45    1*49    3-84     <r.      13*57    20-34  Fe,0,     2*07, 

[K,0  1*48.  Na,0  1*29  =  100  20 

87.  KaiseTStuhl  61  89    4*76    1*09    4*40    0*54    15-47    19  73  insol.  2*80  = 

[10018 
38.  Schw.  Stein,  Nassau        8  202       60*44    6 10    1*40    9*70      —     17*42    14*63  =    98  69 
89.  Lherz  8*28  53*68    407    1*30    8*52      —      1248    20*37  =  100*37 

40.  Dreiser  Weîher  8*28         49*71    7*42    261    6*08      —     1784    1739  =  1000 

H&DBNBBRGITB,  aUo  obove. 

G.  SiO,  AUO.Fe.O,  FeO    MnO   MgO    CaO 

41.  Shergottv Météorite        8466       52*34    0-25      —     23*19      —     1429    10  49=100  66 

42.  Dognacska  3*557        48-38    0  68    3*23    15*88    7*94      2*22    22*10  alk.  0*28  = 

[100*71 
48.  "  8-588        49  00    0*91    2*85    1724    8*52      1*34    21*30=101-16 

44.  Tunaberg  8*492        47*62    1*88    0*10    26*29      —       2*76    21*53  =  10018 

45.  VeaterSTlfberg  8*55         48  29      —       —     24  01    6*47      2*83    17  69  alk.  0  22  = 

[99  51 


360 


8ILICATB8. 


SCHEFFERITB. 

46.  L&ngban 

47.  Pajsberg 

48.  Làuçbau. 

Msenêcheffèrit,  bm. 


G.        SiO,  Al.O.  FesO.  FeO  MdO  MgO  CaO 

52-28      —       —       8-88  882  1617  19  62  =  9922 

60-88    1-97      —     17-48  667  9-08  1272  =  98*80 

52-19    0-88     —     14*98  6-20  10*98  14-57  =  9976 


Jefferêonite, 
49.  Franklin  Fumace,  N.  J.  8*68 


50.  LavraviU 


8*04 


45-95    0-85 
53-65    2-25 


8*91  10*20      8-61    21-55   ZnO  1016, 

[ign.  0-85  =  101-67 
—      2-48    1600    2306    V.O,    267 

[=100 


DiaUage. 

O. 

^1.  Le  Prese,  Veltlin         8*271 

52.  Buchberg,  Silesia 

53.  Balta  Is.,  Scotland       2*965 

54.  Dun  Mt.,  N.  Zealand 

65.  Ehrsberg  8-178 

56.  Elba  8-186 


67.  WildschOnau 
58. 


<( 


59.  Ehrsberg 

60.  Svra 

61.  Mt.  Marcy 

62.  Gaddbo 

68.  ÂkerO 

64.  KyrkjO 
66. 


8-887 
8-348 
8178 

8886 


<é 


8010 
8162 


SiO, 

51-46 
51-23 
60-23 

5223 
61-27 
49-60 

60-41 

49-26 

61  34- 

52-58 
46-28 

60-20 

4710 

44-12 
43-22 


Al.O, 

1-81 
1-21 
6-86 

4*71 
6-24 
5*05 

406 

5-60 

5-85 

4-60 
7-88 

6-53 

4-65 

11-90 

12-98 


Fe,0,  FeO 
—     16-94 


MnO 


1-26 


MgO    CaO     H.O 

10  13    2114      —  =99-98 
1611    1707    131  =99-76 
21-59    11*23    4-17K,Ol-20. 
[Na,O0-58  =  10007 
16-86    2016    2-53  =  99-95 
1418    21  08    0-65  =  9902 
16-49    20-34    149       CiaO, 
[0-56  =  100-2Ô 
15-38    2184    0  37TiO,088, 
[Cr,0«  0-60,  KaaO  1-55,  K,0  042  =  101-63 
0-45      715      —      14-41    21-31    0-30TiO,0-70, 
[CraO,  0-20,  Na,0  186,  K,0  082  -  10205 
0-48      4-42      —     14-08    2112    0-70TiOa0  68, 
[Cr,0,  0-48,  Na,0  084,  K^O  015  =  9949 


1157 
5*22 

8-48 
5-60 
6*73 


011      6-57      — 


11-80 
2-21    14-80 


4-04      4-35      —     11-75    1904 
—     16-20    017    18-65    1133 


16-10    12-80    1  69  =  99-52 
8-91     18-78    1-12  TiOa  0-59 

[=  10007 


6-45 
5-21 


404 
792 


0-26 
036 


20  34 

1617 


8*73 
9-70 


1-26  alk.. 
[1-05  =  98-22 
l'd3  insol. 
[0  34  =  98  67 
4-72  =  100-56 
3  98=    99-54 


AUOITB. 

G. 

66.  Amity,  Leucaugite  826 
^a.  Grenville,  Q.  8*35 

67.  Vesuvius,  yellaw  3'283 

68.  *•        green  3  252 

69.  Monzoni  8817 

70.  Yogelsgebirge 

71    Kircheip  3847 

72.  Naiirod  8379 

73.  Etna  2  936 
74    Amherst  Co..  Va.  3420 

75.  Rossberg  3  434 

76.  Vesuvius,  hlack  3-275 
77          "        da/rkgrêen  3  203 

78.  •*        yellow  3298 

79.  Lipari  8225 
80  Cuglieri.  Sardinia  8299 

81.  Greenwood  Fumace  8-295 

82.  Mt.  Bufaure,  iV^ol  3299 

83.  Fasstttbal,  Fassaite  2*979 

84.  Toal  délia  Foja,  cryst 

85.  '*  gran.'Cryst.      2965 

86.  Mal  Inferno.  eryêt.  green 

87.  Arendal  3-291 


SiO,  AlaO,  Fe,0,  FeO 
5005    7-16    0-56      — 
51-27    4-00    0*10      — 


53-2  1-5  — 

48-4  5-6  — 

4960  416  — 

60-12  6-25  4-96 

4807  6-65  8-60 

48-49  6-91  920 

48-48  702  — 

42-50  15-39  11-32 

49-18  2 16  496 


46-95 
61-01 
50*41 
48*46 
45-65 
4918 
49-01 


9-75 
4-84 
6-07 
6-68 
8-61 
5*09 
5-09 


4-47 
351 
109 
3*57 
6-32 
5-05 
3*77 


2  3 
9-6 

9  82 
8-46 
4-28 
4-17 
13-62 

9-04 

4-09 
3-16 
6-78 
6-94 
5-06 
2*66 
7-74 


MgO 
14-48 
1746 

19-3 
187 
14-42 
14-41 
10-47 
11-81 
1108 
7-50 
1307 
[0-30, 
16  04 
16-58 
12-92 
14  35 
13-60 
16-88 
14-56 


CaO 

25-63  H.O  1  -66=99  54 
25-27  Alk  0-76  ign  1  63 
[=100-49 
23-4    ign.0-2  =  999 
22-9   ign.0-26=100*8d 
21-86=    99-86 
21-43  =  100-62 
21-44=    99-51 
20-57  =  101  15 
19-08  ign.  017=99-36 
22  67  =  99-38 
20-30  Na,0  1-89,  K,0 
TiOa.MnO  tr.  =  10089 


1902 
20-80 
22  75 
20-30 
2109 
20-62 
20-01 


100-32 
99  90 
100-02 
100-29 
100  32 
99-32 
100-17 


44-76  10-10    5-01    2-09    18-65    2490  =  100-51 

43-81    9-97    7-01     1-52    12  51     2510  H.O    051       = 

[100-43 
44-06  10-43    5-91    1-67    1310    25-20  H.O    0  15       = 

rioo-5^ 

41-97  10  63    7-36    056    1029    26  60  H.O    2-70       = 

[100-10 
45  50    717    0-60  1559      845    2225  =  9956 


PYROXENE  OBOUP—PTBOXENB, 


861 


AugUô, 

SiO, 

68.  Rib.  das  Patas  40*81 

80.  PioodaCniz  86*79 

90.  Garza  Valley  4411 

91.  Aguas das Caldelras  4579 

92.  St.  Vincent  4514 
98.  Siderao  88  22 

94.  **  41-76 

95.  Praya,  large  eryH.  4899 

96.  "       êmaUeryêt.  8815 

97.  PicodaCruz  87  20 

98.  Picosyalley  4215 

99.  8t.  Vincent  41  08 

100.  *'        "  47-99 

101.  PedraMolar  46*94 

102.  8t.  Vincent  4514 

SiO, 

103.  Sasbach  4415 

104.  Burklieim  45*88 

105.  Horberig  46*54 

106.  Amoltern  47*20 

107.  Oberscbaffhaosen  4975 

109.  LQtzelberg  51  87 

110.  Badloch 


Al.O, 

14-24 

16-97 

9-66 

7  89 

8-15 

18-08 

17  81 

14  01 

25-96 

16-98 

21-51 

9-11 

13*80 

5-67 

8-15 


Fe,0,  FeO 


7-89 

15-37 

4-95 

8*51 

525 

9  29 

201 

209 

1108 

1507 

3*79 

17*18 

11-82 

6-18 

5*25 


5-95 
2  23 
5-43 
4  81 
5*20 
9-14 
7-47 
8*84 
617 
3-55 
9-43 
15-99 
10-39 
5-43 
5-20 


MgO 

14-35 

8-99 

1406 

14-81 

1476 

11-73 

8  01 

10-88 

1-99 

6-89 

7-55 

2*29 

6*16 

14-18 

14-76 


CaO 

1601 

18  90 
21-92 
21*60 
19-57 
14  80 

19  47 
1942 

4-58 
14-81 
12-28 
600 
514 
17*83 
19*57 


Na,0 

0  61  =  99*86 
0-60  TiO,  tr. 


=  99*85 


tr.  = 
1*55  = 
1-46  = 
4-32  = 
3-72  = 


100*13 

99-96 

99*53 

100-58 

100-25 


l-09MnO0  80 
7-91  MnO  4-97 


100*62 
100*76 


5  06 
2-98 
8-70 
660 
1-88 
1*46 


99  51 
99-69 
100-44 
100-90 
98  06 
99-53 


TiO,  A1,0,  Fe,0,  FeO 

4*57  6-90    6  02  349 

8*57  7  47    4  90  4*11 

2*85  820    872  432 

2-70  5-80    317  476 

1-45  0-53  18-23  9*66 

0-94  2*48    4-14  4*46 


MgO  CaO 

12*28  22*79  =  10020 

10*92  22*88  = 

18-19  21-29  = 

12-79  23-02  = 


r=  99*24 


52*09    0  95    118    1*59    1*57    18*10    28  56  Na,0  0*48. 


99-63 

100-11 

99-44 

4-55    16-72  MnO  109,    Na,0  2  26 
13  55    22-72 Na,0 0-44.     K,0  061 

[=  100  66 

K,0  0  48 

[=  100 


111.  Laveline»  Vosges 

112.  Laurvik 

113.  Serra  Monchique 

114.  Rieden 

115.  Lôbau 

116.  Sasbach 

117.  Halleberg 

118.  Hohentwiel 

119.  Elfdalen 

120.  Rieden 

121.  Melfi 


G. 

8-372 
8*401 
3-473 
3-489 
3*425 
3-411 
8*448 
8-859 
3-465 
3-456 
3*416 

»  Incl. 


SiO, 

50*63 
50*33 
42-27 
45-80 
4518 
44-65 
50*25 
42-15 
49-32 
46-47 
44-55 


TiO, 

0-79 
0-66 
0*92 
0*52 
0-79 
2-93 
0-45 
tr, 
125 
0-73 
1-36 


A1,0,  Fe,0,  FeO 
0-87    3*33    8*39 


0-30 
8-67 
2-80 
8-48 
6-62 


12-37 
6*24* 
7-68»» 
5*75» 

8  87* 


18*93 

11*11 

6-21 

502 

1-25    5-86  17-40* 
5*17  16-86    8  54 
4*88  16-28    5-65 
4-28    5-95  12-17 
727    6-06    591 


MgO 

13-01 

10-98 

10*95 

6-63 

11-63 

14-76 

15-72 

3*56 

4*28 

7-24 

10-44 


CaO 

21-30 
2201 
12-32 
20-06 
23-26 
20-32 

8-73 
10-39 

9-89 
19  23 
22-88 


JSa,0 

1*02 
2*14 
366 
2-88 
1-20 
1-29 
0-82 
10-69 
8-68 
2-61 
1-47 


K,0 

0-50 
094 
2-12 
100 
tr. 
0-49 
0*47 
2-64 
0*68 
0  74 
0-52 


:  99.84 
:  99-73 
:101-08 
:  98-48 
102-50 
:  99-95 
100*95 

:100 
:100*41 

:  99-42 

:100-41 


some  MnO. 


»»  Incl.  0*27  MnO. 


FVr.,  etc. — ^Vanrins  widely,  owing  to  the  wide  variations  in  composition  in  the  différent 
Tarieties,  and  often  by  insensible  gradations.  Fusibility,  8*75  in  diopsiae;  3*5  in  salite,  baikalite. 
and  omphacite;  3  in  jeffersonite  aud  aiigite;  2*5  in  hedenbergite.  Varieties  rich  in  iron  afford  a 
magnetic  elobule  when  fused  on  charcoal.  and  in  gcueral  their  fusibility  varies  with  the  amount 
of  iron.  Jeffersonite  gives  with  soda  od  charcoal  a  reaction  for  zinc,  and  in  O.F.  on  platinum 
wirc  for  manganèse  ;  many  others  also  give  with  the  fluxes  reactions  for  manganèse.  Most 
varieties  are  unacted  upon  by  acids. 

Obi. — Pjrroxene  is  a  commou  minerai  in  crystalline  limestone  and  dolomite,  in  serpentine 
and  in  volcanic  rocks;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks 
and  metamorphic  schlsts;  sometimes  forms  large  beds  or  veins,  especially  in  Archœan  rocks. 
It  occurs  also  in  météorites.  The  pyroxene  of  limestone  is  mostly  white  and  light  green  or 
grayin  color,  fallinç  under  ({i(9jMÛ2^  (including  malacolite,  salite,  coccotite);  that  of  most  other 
metamorphic  rocks  is  sometimes  white  or  colorless,  but  usually  green  of  différent  shades,  from 
pale  green  to  greenish  black.  and  occasionally  black;  that  of  serpentine  is  sometimes  in  fine 
crystals,  but  often  of  the  foliated  green  kind  called  diallage;  that  of  eruptive  rocks  is  usually 
the  black  to  greenish  black  augite. 

In  limestone  the  associations  are  often  amphibole,  scapolite,  vesuvianite,  gamet,  orthoclase, 
titanite,  apatite,  phlogopite,  and  sometimes  brown  tourmaline,  chlorlte,  talc,  zircon,  spinel. 
rutile,  etc.  :  and  in  other  metamorphic  rocks  mostly  the  same.  In  eruptive  rocks  it  may  be  in 
distinct  embedded  crystals,  or  in  grains  without  extemal  crystalline  form;  it  often  occurs  with 
similarly  disseminated  chrysolite  (oHvine),  crystals  of  orthoclase,  sanidine,  labradorite,  leucite, 
etc.;  also  with  a  rhombic  pyroxene,  amphibole,  etc. 

Pyroxene,  as  an  essential  rock-making  minerai,  is  especially  common  in  basic  eruptive 
rocks.  Thus,  as  augite,  with  a  triclinic  feldspar  (usually  labradorite),  magnetlte.  often 
chrysolite,  in  basait  and  basaltic  lavas,  diabase  ;  in  andesyte;  also  in  trachyte;  in  peridotyte  and 
pikryte;  with  nephelite  in  phonolyte.  Further  with  elœolite,  orthoclase,  etc.,  in  elœolite- 
syenite  and  augite-syenite,  also  as  diallage  in  gabbro,  in  many  perldotytes  and  the  serpentines 
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formed  from  them;  as  diopeide  (malacolite)  in  crystalline  schists.  In  limbur^te,  augityte,  and 
pyroxenyte,  pyrozene  is  présent  as  the  most  prominent  constituent,  while  feldspar  is  absent;  it 
may  also  form  rock  masses  alone  nearly  free  from  associated  minerais. 

Some  of  the  more  prominent  foreign  localities  of  p^roxene  in  its  varions  forms  are  the 
following;  many  others  bave  been  noted  in  connection  with  the  descriptions  of  varieties  and 
analyses  alreadv  ^veu: 

Dioptfide  (alalite,  mussite)  occurs  in  fine  crystals  on  the  Mussa  alp  in  the  Ala  valley  in  Pied- 
mont,  associated  with  gamets  (hessonite)  and  talc  in  veins  traversing  serpentine;  in  fine  crystala 
also  at  Traversella;  at  Zermatt  in  Switzerland;  Schwarzenstein  in  theZillerthal;  Ober-Sulzbach- 
thal  and  elsewhere  in  Ty roi  and  the  Salzburg  Alps;  Reichenstein;  Rezbanya,  Hungary;  Achma- 
tovsk  in  the  Ural  with  almandite,  clinochlore;  L.  Baikal  {batkcUite)  in  eastern  Siberia  Pargas, 
Orijtirvi.  and  elsewhere  in  Finland.  At  Nordmark,  Sweden,  in  fine  crystals  of  varied  type  of 
form  (cf.  Flink,  1.  c),  but  often  with  a,  b,  c,  p  prominent,  and  varying  in  composition  from  a 
diopside  nearly  free  from  iron  to  one  contaiuing  iron  in  large  amount,  approximating  to  heden- 
bergite. 

Hedenhergite  was  originall^  described  from  Tuuaberg,  Sweden  ;  also  from  Arcndal.  Mangan- 
hedenbergite  is  from  Vester  Silfberg.  BcJiefferite  is  from  Lângban,  Wermland,  Sweden,  where 
it  occurs  embedded  in  calcite,  also  enclosine  hématite  and  richterite;  rbodonite  and  hedyphane 
occur  in  the  neighborhood.  Also  from  the  Harstig  mine  at  Pajsberg,  with  crystallized  rbodonite 
(pajsbergite). 

Augite  (incl.  fassaite)  on  the  Pesmeda  alp.  Mt.  Monzoni.  and  elsewhere  in  the  Fassathal,  aa 
a  contact  formation;  Traversella,  Piedmont;  the  Laacher  See  and  the  Elfe):  Sasbach  in  the 
Kaiserstuhl;  Vesuvius,  while  rare,  green,  brown,  yellow  to  black;  Frascati;  Etna;  the  Azorea 
and  Cape  Verde  Islands;  the  Sandwich  Islands,  as  at  the  base  of  the  ciuder  cônes  at  the  summit 
of  Haleakala  on  Maui,  where  deposits  of  perfect  crystals  are  found  with  chrysolite  grains  and 

flassy  crystals  of  labradorite.    Also  in  Japan,  as  on  Bonin  island  (cf.  Y.  Kikuchi,  J.  Coll.  Se., 
apan.  3,  67,  1889,  for  an  account  of  some  forms). 

In  N.  America,  occurs  in  Mains,  at  Raymond  and  Rumford,  diopside,  salite,  etc.;  at  Deer 
Isle.  diallage  in  serpentine.    In  Vermont,  at  Thetford.  black  augite.  with  chrysolite,  in  boulders. 
of  basait.    In  Mass.,  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quanies,  same,  good; 
Westfield  and  Blanford,  diallage  in  serpentine.     In  Conn.,  at  Canaan,  white  cryst.  2-8  in.  long 
by  1-2  in.  broad,  often  externally  changcd  by  uralitization  to  tremolite,  in  dolomite;  also  the 
pyroxenic  rock,  called  canaanite;  in  Trumbull,  large  green  crysl.  in  limestone;  in  Reading,  on 
the  turnpike  uear  the  Hue  of  Daubury,  small  transp.  cryst.,  and  graiiular;  at  Watertown.  near 
the  Naugatuck,  white  diopside.     In  N.  York,  in  N.  Y.  Co,,  white  cryst.  in  dolomite;  at  War- 
wick,  fine  cryst.;  in  Westchester  Co..  white,  at  the  Sing-Siug  quarries;  in  Orange  Co.,  in  3Ion- 
roe,  at  Two  Ponds,  cryst.,  often  large,  with  scapolite,  titanite,  etc.,  in  limestone;  3  m.  S.E.  ot 
Greenwood  furuace.  salite  with  coccoTite;  \  m.  E.  of  same.  hi  cryst.  with  mien  in  limestone;  1 
m.  W.  of  Coffee's  Hôtel  in  Monroe,  black  coccolite;  2\  m.  N.  of  Edenville,  gray  ciyst.;  1  m. 
N.W.  of  Edenville,  black  cryst.  in  limestone;  in  Cornwall,  the  var.  hudsonite;  near  Amity  and 
Fort  Montgomery,  good;  in  Forest-of-Dean,  lamellsr.  green,  and  bronze-colored,  with  black 
coccolite;  in  Putnam  Co.,  near  Patterson.  grayish  white  cryst,  abundant;  at  Rogers'  Rock,  L. 
George,  massive  and  granular  (coccolite),  gray,  çrecn.  brown;  near  Oxbow,  on  Vrooman  Lake;. 
in  Lewis  Co.,  at  Diana,  white  and  black  cryst.;  m  St.  Lawrence  Co.,  at  Fine,  in  large  cryst.;  at 
De  Kalb,  fine  diopside;  also  at  Gouverneur,  Rossie.  Russell.  Pitcairu;  in  Essex  Co..  near  Lone 
Pond,  cryst..  also  beautiful  green  coccolite;  at  Willsboro',  green  coccolite  with  titanite  and 
wollastonite;  at  Moriah,  coccolite,  in  limestone  mostly  changed  to  serpentine  forming  a  useful 
marble. 

In  N,  Jersey,  Franklin  Furnace.  Sussex  Co.,  good  cryst.,  aisojeffersonUe.  In  Penn.,  near 
Attleboro*.  cryst.  and  granular;  in  Pennsbury,  at  Burnetl's  quarry,  diopside;  at  the  French 
Creek  mines.  Chester  Co..  chiefly  altered  to  fibrous  amphibole;  at  Bailey's  quarrv,  East  Mari- 
borough.  In  MaryUmd,  Harford  Co.,at  Cooptown,  diallage.  In  i>«toi<)ar0.  at  Wilmingtoo,  a 
hypersthene-like  variely,  Nuttal's  Ma^ilureiie.     In  Tennessee,  at  the  Ducktown  mines. 

In  Canad/i,  at  Calumet  I.,  grayish  green  cryst.  in  iimestone  with  phlogopite;  iit  the  High 
Falls  of  the  Mndawnska,  large  crystals,  having  cryst.  of  hornblende  attached;  in  Eildau  as  a 
rock;  in  Bathurst,  col orless  or  white  cryst.  ;  near  Ottawa,  in  large  subtrp.  cryst.,  in  limestone; 
at  Grenville,  dark  green  cryst.,  and  granular;  at  Montréal,  Rougemont  and  Montarvelli  Mts., 
black  in  doleryte  ;  Burgess.  Lanark  Co.;  Renfrew  Co.,  with  apatite,  titanite.  etc.;  Orford, 
Sherbrooke  Co.,  white  crystiils,  also  of  a  chrome-green  color  with  chrome  garnet;  at  Hull  and 
Wakefield,  white  crystals  with  nearly  colorless  garncts,  honey-yellow  vesuvianite,  etc.  At 
many  other  points  in  the  Archœan  of  Québec  and  Ontario,  especially  in  connection  with  the 
apatite  deposits. 

Alt. — Pyroxene  undergoes  altération  in  différent  ways.  A  change  of  molecular  constitution 
without  essential  change  of  composition,  i.e.,  hy  p^iramcrphism  (using  the  word  rather  broadly), 
may  resuit  in  the  formation  of  some  variety  of  amphibole.  Thus,  the  white  pyroxene  crystals 
of  Canaan,  Conn.,  are  often  changed  on  the  exterior  to  tremolite;  similarly  with  other  varietiea 
at  many  localities.     See  Uralite,  p.  890. 

Further  there  may  be  altération  with  chemical  change  in  manv  ways,  as  bas  been  explained 
by  Bischof ,  and  many  species  hâve  been  instituted  on  the  materiaf  in  différent  stages  of  change. 
In  the  simplest,  there  is  only  a  taking  up  of  water,  producing  a  **  hydrous  augite."  The  water 
often  found  in  analyses  may  be  from  this  source.     In  many  cases  a  loss  of  silica  appears  ta 
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)iUend  this  hydration;  and  often,  also,  a  Iobs  of  one  or  more  of  tbe  bases  (of  which  the  lime  and 
iroD  are  the  flrst  to  go),  through  the  dissolving  agency  of  waters  holding  carbon  dioxide,  or 
carbonates,  in  solution.  A  complète  removal  of  the  lime  and  iron  produces  steatite  or  taie,  a 
common  material  of  pseudomorphs.  Bensselaerite  is  a  variety  of  steatite,  having  sometimes 
the  clea^age  of  pyrozene.  Pyrallolite  is  also  in  part  talc  or  steatite.  Saponite  and  êerpeniinê 
are  other  results  of  the  same  kind  of  altération,  the  latter,  especially,  very  common.  Horionite 
is  a  steatitic  pseudomorph  of  pyroxene,  found  in  Orange  Co.,  N.  Y.,  with  chondrodite.  See 
further  under  Talc,  Sjsbpkntike.  EpidoU  is  anotber  minerai  resulting  from  the  change 
involving  oxidation  of  the  iron.  In  the  case  of  the  aluminous  pyroxene,  when  ail  the  bases 
except  the  alumina  are  removed  and  water  taken  up,  tbere  may  resuit  cimolite,  a  whitish  clay- 
like  earth,  which  bas  been  observed  constituting  pseudomorphs  of  augite  at  Bilin  in  Bohemia. 
Under  the  action  of  alkaline  waters,  alkalies  may  be  introduced.  Thus  the  hydrous  minerai 
glaueonite  or  ffreen  earth  may  resuit  as  a  constituent  of  some  augite  pseudomorphs;  or  mica, 
which  bas  been  observed  by  Kjerulf  as  a  pseudomorph  after  augite,  in  the  Kifel. 

Some  of  the  substances  formed  by  altération  are  further  mention ed  below. 

Arti£ — Diopside  bas  been  obserred  as  a  furnace  product  at  the  iron-works  of  Pbilipsburg, 
N.  Jersey  (G.  J.  Brush.  Am.  J.  Se.,  39,  182,  1865);  and  dark-colored  pyroxene  at  Gaspeuberg; 
in  an  old  furnace  near  Hackenburg;  a  oopper  furnace  near  Dillenburg;  at  Falun  and  Oldbury; 
a  manganese-augite  at  M&gdesprung.  Augite  in  small  yellow  crystals  bas  been  found  in  old 
fumaroles  at  Eiterkopfe,  near  Andemach  (Kath). 

Formed  in  crystals.  as  diopside,  artificiallv  by  the  action  of  silicon  chloride  on  magnesia 
(Daubrée);  also,  a  grayish-white  var.,  by  mixing  the  constituents  and  exposing  to  a  high  beat 
<Berthier);  also,  a  variety  of  compounds  (Lecbartier)  by  fusing  the  constituents  at  a  bright  red 
beat  with  an  excess  of  calcium  chloride.  in  a  carbon  crucible  enveloped  in  one  of  earthenware. 
See  further,  Fouqué  &  Lévy,  Synth.  Min.,  102-110,  1882.  Synthetic  expérimenta  bave  been 
also  made  by  Doelter,  Jb.  Min.,  2,  51, 1884;  also  on  the  results  of  fusion,  as  in  reforminc^  p\n-oxene 
from  the  fused  mass,  by  Becker,  Zs.  G.  Ges.,  37,  10,  1885.  See  also  Vogt,  Ak.  H.  Stockh., 
Bihtmg.  9,  No.  1.,  1884  ;  Arch.  Math.  Nat.,  Christ.,  30,  84,  etseq.,  1889,  wno  describes  various 

Srroxenic  rainerais  formed  from  fusion  in  slags,  etc.,  includin^  augite,  a  monoclinic  (or  triclinic) 
gSiOs,  a  similarl^  ciystallized  FeSiOs,  also  enstatite,  rhodonite,  an  hexagonal  CaSiOs,etc. 
Rci. — *  Vesuvian  augite,  yellow  variety,  G.  =  8*277,  anal.  67,  1.  c.  It  is  noteworthy  that 
the  angles  vary  but  little  even  for  a  wide  variation  in  composition.  For  a  discussion  of  the 
chaDge  in  form  with  varying  amount  of  FeO  and  (Al,Fe)90s,  see  Rath,  Pogg.,  6,  845,  1878; 
Flink.  Zs.  Er.,  11,  486,  1886.  The  folio wing  will  serve  for  comparison,  the  axes  being  accepted 
as  calculated  by  Ek.,  Rath,  La  Val  le,  Flink.  etc.,  cf.  anals.  preceding  and  réf.  below: 
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Since  in  pyroxene  tbe  angle  ae  differs  but  little  from  the  angle  a'p,  it  is  possible  so  to  sélect 
the  axes  as  to  make  the  angle  of  obliquity,  ft,  nearlv  90*".  This  method,  proposed  by  Kath  and 
later  by  Tschermak,  and  adopted  by  Groth  (Tab  Ueb.,  p.  180,  1889)  bas  a  certain  advantage  in 
that  it  exhibits  clearly  the  morphological  similarity  between  the  orthorhombic  and  monoclinic 
pyroxenes.  It  is  not  to  be  recommended  otherwise.  however,  since  tbe  resulting  symbols  of 
the  commonly  occurrin^planes  are  often  highly  complex;  moreover,  it  is  clear  that  the  basai 
plane  in  the  position  of  IHaumann  hère,  as  ordinarily,  adopted  is  naturally  a  fundamenial  plane 
since  it  is  parallel  to  it  that  the  common  twinning  lamellae  occur.  with  the  resulting  easy  parting 
80  often  observed.    Cf.  also  Flink,  Zs.  Er.,  16.  299, 1890,  who  notes  anotber  objection. 

«  Cf.  Ek..  Min.  Russl..  4,  258.  1862;  Mlr..  Min.,  p.  290.  1852;  Dx.  Min.,  1,  55  1862;  Hbg.,' 
Min.  Not.,  1, 18, 1856,  6, 21, 1868;  Rath.  Pogg..  Erg.,  6,  888,  1878,  Ber.  nied.  Ges.  (Sll),  July  7, 
1886.  A  list  of  planes  with  authorities  is  given  by  Gmz.  Zs.  Er.,  11,  242,  1885;  anotber  by  La 
Yalle,  Menk  Ace.  Linc,  3,  226, 1886;  also  a  critical  summary  with  literature  by  Gdt.,  Index,  2, 
528,  1890. 

•  Hj.  Sj.,  Nordmark,  G.  Fôr.  POrh.,  4,  864,  1879.  »  Gôtz,  1.  c.  *  Flink,  Nordmark,  Zs. 
Er.,  11.  449  et  eeq.,  1886,  and  Ofv.  Ak.  Stockh.,  4â,  No.  2.  29, 1886.  »  La  Valle,  Val  d'Ala,  1.  c, 
also  ib.,  6,  889.  1888.  *  Zeph.  Ober.Sulzbachtbal,  Lotos,  1889.  ^  Cathrein,  Pinzgau,  Ann.  Mus. 
Wien,  4,  181,  1889.    *  GOtz,  Mitth.  Univ.  Greifswald,  1886. 

*  Remihedriêm:  Williams,  Am.  J.  Se.  34,  275.  1887,  38,  115,  1889;  cf.  also  observations 
by  Hbg..  Dx.  (quoted  by  Williams),  and.  further,  pyro-electrical  observations  by  Hankel,  1.  c. 
^»  Twins:   Rath,  Zs.  Er.,  6,  495,  1881;  Zeph.,  Jb.  Min.,  59,  1871;  Becke,  Min.  Mitth.,  7,  9% 
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1886;  Mgg.p  secondary  and  artificial  twinning  I  e,  Jb.  Min.,  1, 185.  1886. 1,  288, 1889.  LaValle, 
polysyntlietic  twins,  Val  d'Ala,  Mem.  Accaa.  Linc,  19,  Juiie  1,  1884.  Associatiou  with 
amphibole,  witb  analyses,  Katb,  Vesuvius,  Pogg ,  Er£.,  6,  229,  387,  1878;  also,  Hawes,  Kden- 
ville,  Am.  J.  Se.,  16.  897,  1878,  and  Rep.  Min.  New  Hampsbire.  88  1878;  see  also  p.  890. 

Rtfr€Uitive  indicée,  etc.,  Dx.,  Min.,  1,  56  et  êeq.,  1862;  Heusser.  Pogg..  91,  498,  1854; 
Taberg,  A.  E.  Nd.,  I.  c.  ;  also  Flink  étal.,  as  already  quoted.  Ëtching-flgures,  Baumb. .  Pogg., 
163.  75.  1874;  Greim,  Jb.  Min.,  1,  252.  1889.  Pyro-eleetrieity,  Hankel,  Wied.,  1,  279,  1877. 
Pieto-eleciricity,  P.  Czermak.  Ber.  Ak.  Wien,  96  (2),  1217.  1887. 

Discussion  of  tbe  eompotdtion  of  tbe  group:  Tschermak,  Min.  Mittb.,  17,  1871;  Doelter,  ib., 
65,  1877,  1,  49.  1878,  2,  198,  1879.  See  also  Doelter,  Ejiop.  Merian,  Mann,  etc.,  références 
quoted  under  tbe  analyses.  Ou  tbe  relation  between  composition  and  optical  cbaracters, 
Doelter,  Jb.  Min.,  1,43,  1885;  Wiik,  Ofv.  Finsk.  Soc.,  24.  1882,  25,  1888.  26,  1884.  Zs.  Kr..  7, 
78,  1882,  11,  813.  1885:  Herwig  [Programm  Gymn.  SaarbrOcken  1884].  Zs.  Kr.,  11,  67.  1885. 

Tbe  followiug  are  more  or  less  well-detined  altération  products  of  various  kinds  of  pyroxene; 
Bee  furtber  for  analyses,  etc..  5tb  Ed..  pp.  220-223. 

Hectoritb  8.  Herbert  Cox,  Traus.  N.  Z.  Inst.,  15.  409,  1882.  A  bvdrated  pyroxenic 
minerai  from  tbe  serpNentine  rocks  of  tbe  Dun  Mts.,  New  Zealand.  Occurs  in  radiatine  groupa, 
of  tbin  flexible  laminœ.  H.  =  2-2*5.  Color  wbitish  green  to  dark  green.  Analysis  by 
W.  Skey: 

SiO,  57  89    Al,0«4-74    FeO  18*46    MgO  13*94    CaO  1  99    H,0  2*98    Fe,0.,MnO  <r.  =  100 

Htdrous  Diallagb.     Various  forms  bave  been  described,  5tb  Ed.,  p.  221. 

MoiïRADiTB  Brdffiann,  Ak.  H.  Stockb.,  103.  1842.  Probably  a  sligbtly  altered  pyroxene. 
Described  as  occurring  granular  massive,  witb  two  unbqual  cleavages  mutually  inclined  about 
60°;  witb  H.  =  6.  G.  =  3*267;  color  yellowisb,  boney-yellow,  and  luster  vitreous.  From 
Bergen  in  Norway.    Named  after  Dr.  Monrad. 

PiCROFHYLL  Svatiberg,  Pogg.,  50.  662.  1839.  From  Sala,  wbere  it  occurs  botb  massive, 
witb  tbe  cleavage  of  pyroxene,  and  fibrous,  of  agreenisb  gray  color,  witb  H.  =  2-5  and  G.  =  2*75. 
Named  from  TCiKpoi,  biUer,  and  <f>vXXov,  leaf,  in  allusion  to  tbe  odor  wben  moistened. 

PiTKÂRANTiTE  Scheerer,  Pogg.,  93.  100,  1854.    Pikftrandite.     Has  a  leek-green  or  dark 

freen  color.  and  looks  like  unaltered  pyroxene.    From  PitkAranta  in  Finland.     Scbeerer  refera 
ère  part  of  pyrallolite. 

Pyrallolitb  N.  NordenskiÔld,  Scbw.  J.,  31,  889,  1820.  From  Finland.  wbere  it  occurs 
mostly  in  limestone.  witb  pyroxene  and  scapolite.  A  pyrallolite  from  Sibbo  in  Finland  bas 
been  named  VargaeiU,  after  Count  Vargas.  Huot  Min..  2,  676.  1841;  Wargasit  Oerm,  Tbe 
crystalline  structure  is  tbat  of  pyroxene.    Named  from  nvp,  fire,  crAAoÇ,  other, 

Straxonitzitb  Zepharoffieh,  Jb.  G.  Reicbs.,  4,  695.  1853.  Approacbes  steatite.  It  occurs 
In  greenisb  yellow  crystals.  soft  and  greasy  in  feel.  witb  G.  =  1*91. 

Uralitb  Boêe,  Pogg.,  22,  321,  329,  1881;  27,  97,  1833;  31,  609,  1831.  Pyroxene  altered 
to  ampbibole.     See  furtber,  p.  390. 

326.  ACMITE.  Acbmit  Strôm,  Ak.  H.  Stockb.,  160.  1821,  and  Bem„  ib.,  168.  Akmit 
Oerm.    Acmite. 

Aeoirite.     ^girin  Esmo/rk,  Berzelius,  Jb.  Min.,  184,  1835. 

Monoclinic.     Axes:  à:h:é=  1-09957  : 1  :  0-60120;   /3  =  73°  lOf  =  001  A 
100  Brôgger*. 

100  A  110  =  *46°  28',  001  A  ÎOl  =  31°  52|',  001  A  011  =  29°  65^'. 

Porms'  :  /  (310.  t-S)  ^(802,  |-i)  0  (661,  6)  8  (311,  3-8) 

a  (100,  i-i)  L  (730,  i-})  ,   (în,  i)  £1  (881,  8)  Ç  (161,  6-è) 

b  (010,  i-i)  m  (110,  /)  ;i  (33i[  3)  p  (261,  -  6-8)  ^(î^,  9-9) 

^(510,  »  5)  p(Î01,  1-î) 

ff"     =    88"  40'  a' H    =  60'  59*'  a'«    =    77**    1'  sê'     =    60'  IT 

mm'"  =  *92^  56'  m'e     =  68*  45i'  a'B  =  ♦89''  35'  0(y  =    95°  25i' 

a'p      =    74'  57'  m'O    z=z  12*    6i'  aO  ^    60**    8i'  iSS'  =  *88°  20' 

On  ^oirite:  BrOgger  bas  observed: 

a.  ô,c.  F(1110.  »-îî),  ;r,/,  ^a6160,  t4f),  m,  p, «  (111,  - 1),  «(221,-2),  «,«(661.6)^ 
0.  A  A  (451.  -  5-i),     A  (592,  -  H),    Z(4-10-3,  ^-4),     k  (8l2,  f-S). 

Tbe  angles  are  sensibly  tbe  same  as  tbose  of  acmite;  BrOgger  measured: 

mm'"  =  92''  49',  ap  =  74"  66'.  ««'  =  60*  15',  un'  =  48'  41',  aA  =  58'  42',  mA  =  19°  68'. 
also  A  A'  =  107**  Of  (cale,  Bgr.),   J  is  a  cbaracteristic  form. 
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Twins:    tw.  pi.   a,  very  common,  f.  1;    cryatals  oftea  polysynthetic,  with 
encloaed  twinuing   lamellge.      Cryetals  long  priamatic, 
vertically   Btriateu   or  clianneled;    -the    prisms   bent,  j  - 

twisted  or  brokeu.  Acute  terminutionti  very  charactef 
îatic;  faces  often  rougli  or  rounded  {a,  b,  p,  s).  In- 
clined  liemihed  rism,  lise  pyroxeiic,  probable. 

The  above  applies  to  ordio&ry  aemile. 

For  mgiriU.  the  cij'Slals  are  priaiunlic;  [  i  with  m  promiaeDl, 
atso  a,  b.&nd  usually  Eerminated  by  s(ill),  or  p<Ï01),  or  nith 
J  (583)  andp  (ÎOt);  8ga!u.  prismatic  by  estenaioD  of  |îll)  wilh 
rasmall.  Twina  aot  common.  Âlso  occurs  io  gioiips  or  lufU 
of  sleuder  acfcular  to  capillary  cryittBls,  and  In  flbnius  forma. 

Cleavage:  m  distiuct;  b  leas  bo.  Fracture  uneven. 
Brittle.  H.  =  6-6-5.  G.  =  3-50-3-55  Bgr.  Lueter 
vitreoiia,  incliiiîtig  to  reeinoae.  Streak  p^e  yellowlsh 
gray.  Color  brownish  or  reddiah  browii,  green;  in  the 
fracture  blackisb  green.     Subtranspareut  to  opaqae. 

Crystals  of  acmite  often  ahow  s  marked  «mal  atructjire, 
green  wlthio  and  browD  on  the  exterlor,  particularly  \a,b,p  (ÏOl), 
t  (îll).     The  brown  portion  (acmlie.  see  below)  la  leebly  pleochrolc,  the  green  (tegirile)  strongly 

Eleocbrolc.     Both  hâve  absorption  B>t>C,  but  the  former  hasallghtbrown  with  tingoof  green. 
xreenish  yellow  wîlh  tinge  of  brown,  t  brownish  yellow;  the  latter  lias   a  deep  gragg-green, 
b  lighter  g-nua  green,  t  ycllowlab  brown  to  yellowlsh. 

Optically— .    Aï.  pi.  I  6.    Bi,  A  (i  =  0  A  (i= +2i*'to6'';  foracmite  +  5i''to 
6°,  for  œgirite  +  2^°  to  3^°.     Axial  angles  large.    For  aigirite,  Bgr,: 
Na  SE  =  IW  27'      aH,  =  68*  41'      8H,  =  117*  IW      .:       37.  =  68*  38'       fi=  1-7S8 
Alao.  Uven.  yS^  =  l'8064Na.  Songer  (Hosenbusch). 

CoI■^.  Tar.— EBBentially  NaFe(SiO,),  or  N»,O.Fe,0,.4SiO,  =  Silica  52-0,  iron 
aesquiozide  34't>,  soda  I3'4  =  100.     Ferrous  irou  ia  also  présent. 

The  analysis  of  Doelter  as  Interpreted  by  him  gives,  wllh  89  p.  c.  of  the  cbaracteriattc 
N^e(SiO,},,  also  6  p.  c.  of  FeFe.SiO,.  87  p.  c.  of  FeAIBiO.  and  1*8  p.  c.  of  CaMn(810,),. 
BrOgger,  howerer,  Is  Incllned  to  assume  the  présence,  wltb  85  p.  c,  of  Na(Fei(8iOi)(,  at  V^ 
p.  c.  ot  FeFe,(SiO,).. 

The  essenlial  identtty  of  acmite  and  teelrite  was  shown  by  Tscbennak,  Min.  Mittfa.,  S8, 
1871:  U  liad  been  earlier  euggested  by  Bobc.  Kj-yst.  Ch..  76,  1853. 

BrQgger  regards  the  Interior  green.  hlghly  pleochroic,  portion  of  the  acmite  crystals  {noted 
aboTe)  tuldent^l  with  the  characteristic  cegirile,  wbile  lo  tbe  acmite  proper  belotiga  tbe  feebly 

Eleochrulc  brown  exierior  with  greater  angle  of  extinction  (lo  -(-  6").  Acmite  \b  characterized 
y  Ihe  preralence  of  twius.  the  acute  terminatlons,  the  common  occurrence  of  S(3l1),  etc. 
With  agirite  simple  cryalals  are  the  ruie  and  Iwina  rare;  the  cryslala  are  more  often  bluntly 
tenninatcd,  wUb  J  <593|  pmminenti  alao  of  quite  distinct  habit,  pHsmatic  |  111.  Tbe  color 
and  bighcr  angle  of  extinction  of  the  acmit«  Indirales  greater  iron  percentage. 

AnaL— 1,  Rg,,  Pogg.,  103,  300.  1858.  2.  Doelter.  Min.  Milth.,  l,  37B.  1878.  8.  Id..  Ib.,  p. 
874.  4,  5.  Id.,  ib.,  Zs.  Kr.,  *,  84,  1679,  That  the.-*  analyses  are  of  œgirile  and  nol  arfvedsonlte 
leems  to  be  Bufflcientlr  sbown  by  Kg.,  Min.  Cb..  Erg.,  34,  1886,  cf.  Lorenzen.  S,  Lorenzeu, 
Min.  Mag.,  6,  53,  1883.  7,  Foraberg,  quoied  by  Ramsay.  Fennia,  3,  No  7,  1890  (Geol.  Beob. 
UalbinseT  Kola.)  8.  J.  L.  Smith,  Am.  J.  8c.,  10,  60,  1875. 
Acmite. 

G.  810,  A1,0,  Fe,0,   FeO  MnO   CaO  MgO  Nft,0  K,0 

1.  Bundemyr  858         6166      —     3828    5  38    0  69     —     —     124fl  0-43  TiO,  111. 

[ign,  0-sg  =  100-35 

2.  "  8  630       6185    159    8311    359    037     It.     —     WW    tr.    =    9940 
.^iritt. 

617    848    0  46    5  07  179    1102  0  34  =  10054 

8-15    5-35    0-54    3-lB  1-45     10-11  0-34  =  lOOM 

14991     1-24    33 -83  13-95    043    173  0-31      «-49  0-33  =  lOOOB 

40-04     1  80    2(t-54    4  82      It.      3  70    tr.      18-31    tr.    =  101-21 

51-82    0-60    3103    814    l'OO    8-011-47    1187  0-&^  " 


8.  Hot  Springs,  Arli.  a-58  51-41     1-82    23  30    9-4.'î 


8-01  1-47    11-87  0-85  tgn.      O.W 
f=  100-38 
3  08  0  81    1188   tr.  TIO,    0  18 
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BILICATB8. 


Tyr.^  etc.— B.B.  fuses  at  2  to  a  lustrous  black  magnetic  globule,  coloring  the  flame  deep 
jellow;  with  thefluzes  reacts  for  Iron  and  sometimes  maDganese.  Sliffbtly  acted  upon  by  acids. 
ObB. — Tbe  original  acmite  occurs  at  Rundemyr,  east  o?  tbe  little  lakecalled  Rôkebergskjern, 
in  tbe  parisb  of  £ker,  near  Eon^berg,  Norway,  in  a  pegmatyte  Vein;  it  is  in  slender  crystals, 
sometimes  a  foot  long,  embeddéd  in  leldspar  and  quartz;  tbe  crystals  are  often  bent  or  fractured 
and  recemented,  and  are  quite  fragile. 

j^igiriU  (and  acmite)  occurs  witb  leucopbanite,  cancrinite,  elœolite,  etc.,  in  tbe  elœolite- 
syenite  and  augite-syenite  of  soutbern  Norway,  especially  along  tbe  Langesund  fiord  in  tbe 
"  Brevik  "  région  ;  also  near  Laurvik,  Sande  ôord,  and  Fredriksvflrn.    Also  at  Kangerdluarsuk, 

West  Greenland,  in  a  sodalite-syenite  witb  eudialyte    arfvedsonite,  etc.  ;  also 
3.  at  Ditr6,  Transylvania  (acmite  ?),  aud  similarly  associated  elsewberc;  in  tbe 

acid  lavas  of  San  Miguel,  one  of  tbe  Azores. 

In  tbeU.  S.,  in  minute  crystals  in  a  dike  of  elœolite- syenite  in  nortbwestem 
New  Jersey.  At  tbe  Hot  Spriugs,  Magnet  Oove,  Arkansas.  in  fine  prismatic 
crystals,  up  to  8  inciies  or  more  in  leugtb,  often  bent  and  twisted  and  witb 
tapering  terminatious.     In  Canada,  at  Montréal  and  Belœil  in  elqsolite- syenite. 

A  green  pyroxene  occurring  as  an  altération  product  of  a  blue  umpbibole 
allied  to  arfvedsonite  or  riebeckite  (see  p  400.  is  referred  to  SBgirite  by  Cross; 
it  occurs  in  certain  rocks  forming  dikes  in  Arcbœan  gneisses  in  Custer  Co.,  Colo- 
rado.   Am.  J.  Se,  39,  359,  1^90. 

Brîigger  (l.c,  p.  830)  is  inclined  to  regard  tbe  crocidolite  of  Stavem,  Norway, 
and  perbaps  also  tbat  of  S.  Africa  as  a  variety  of  aegirite  ((Boirin-asbeët)  ;  but 
see  crocidolite,  p.  400)  ^ 

Acmite  is  from  ixkmtj,  a  point,  in  allusion  to  tbe  pointed  extremitiea 
of  tbe  crystals.    jEffirite  is  from  iËgir.  tbe  Icelandic  god  of  tbe  sea. 

Alt.— Occurs  altercd  to  analcite  in  Norway  (Bgr).     Williams  suggests  tbat 

manganpectolite  at  Magnet  Cove  may  bave  been  derived  from  tbe  œgirite. 

Scbrauf.  Réf.— *  Zs.  Er.,  16,  295.  1890;  be  describes  in  détail  tbe  acmite  and  œgirite 

of  tbe  islands  in  tbe  Langesund  fiord,  Norway,  gives  tbe  earlier  literature  for 

tbe  species,  etc.    For  early  observations,  see  Mitscberlicb,  £d.  Pbil.  J.,  9,  65,  1823;  Pb.,  Min., 

151,  1837;  Ratb,  Pogg.,  111,  264,  1860;  Scbrauf,  Atlas,  Tf.  ii,  1864. 

Note  also  tbat  tbe  ê  (îll)  of  BrOgger  is  «jfOll,  T)  of  Ratb,  p-c  (001),  8  (8ll)  =  (211,  m), 
0  (661)  =  0  (661).  P(261)  =  t  (861);  cf.  f.  3.  Tbis  cbange  of  position,  wbicb  better  exbibits  tbe 
relation  of  form  to  pyroxene,  is  probably  the  reason  wby  most  authors  ba^e  given  Bx^  a  ^  =  —  8*, 
wbile  BrOgeer  makes  tbe  same  angle  positive,  tbat  is  with  bim  tbe  bisectrix  (a)  falls  in  tbe  front 
obtuse  axial  angle,  instead  of  in  the  acute  angle.  , 

327.  SPODUMENB.  D*Andrada,  Scberer's  J.,  4,  30,  1800:  J.  Pbys..  61,  240,  1800. 
Tripbane HoMy,  Tr.,  4,  1801.    Hiddenite  J.  L.  8miih,  Am.  J.  Se,  21,  128,  1881. 

Monoclinic.    Axes:  à\lib  =  1-1238  :  1  :  0*6355;  /î  =  *69°  40'  =  001  A  100 
J.  D.  Dana*. 

100  A  110  =  46°  30',  001  A  ÎOl  =  33°  25^',  001  A  011  =  30°  ^1\\ 


Forma*: 

*  (230,  *-4)* 

P  (îll.  1) 

$    (181.  -  3^) 

• 

y  (561.  6.1)« 

«  (100.  M) 

u  (120.  t-2) 

g  (582, 1)» 

s   (261,  -  6-à) 

B 

V  (341,  44)* 

b   (010,  i-ïf 

n  (130,  t-à) 

r  (221,  2) 

0  (312,  i^)* 
f  (211,2-2) 

œ  (281,  S-i)» 

e  (001,  0) 

Z(150,  i^)* 

8  (441,  4)* 

u  (243,  f  2)» 

l   (320,  Hf) 

1^(011,  14)* 

^(681,  -84)» 

D  (421,  4-2)* 

€  (241,  4-2)» 

^(110,/) 

d  (021,  2-i) 

e  (241,  -  4-à)» 

w  (821,  34)* 

t  (481,  8-2)* 

Also  in  etcbing-figuresS  Brazil,  \ 

D  (101,  -  l-î),   to 

(201,- 

-2-î). 

II"      = 

70' 

11'               ed     = 

♦50"    0' 

fng  = 

10°  18' 

«/ 

2^ 

54°  48i' 

mm'"  = 

♦98'' 

0'               m'p  = 

69''    8' 

me  =r 

21'  46' 

PP' 

^z 

63°  81' 

///«'      = 

50" 

46'               m'q  = 

44°  21' 

mp  = 

75°  84' 

rr' 

s; 

88'  34' 

nn'      = 

86' 

6^'             m'r  = 

34''  40' 

ap  = 

78°  54' 

SB' 

=r 

96"*  28' 

FF'     = 

61° 

35'               m'è  = 

17*'  40i' 

a'r  = 

62°  40i' 

ee' 

r= 

107°  24' 

dd'      =  100°    0' 

Twins:  tw.  pi.  a.  Crystals  prismatic,  often  jBattened  ||  a;  the  vertical  planes 
«triated  and  f urrowed  ;  crystals  sometimes  very  large.     Also  massive,  cleavable. 

Cleavage:  m  perfect.  A  lamellar  structure  fa  sometimes  very  prominent,  a 
crystal  then  separating  into  thin  plates.  Fracture  uneven  to  subconchoidal. 
Brittle.  H.  =  6*5-7.  6.  =  3  13-3*20.  Luster  vitreous,  on  cleavage  surfaces 
somewhat  pearly.  Color  greenish  wliite,  grayish  white,  yellowish  green,  emerald- 
^reen,  yellow,  amethystine  purple.    Streak  white.    Transparent  to  translucent. 
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Pleochroism  rtrong  in  deep  green  varieties.  Optically  +.  Ax.  pL  \  b.  Bi,  A 
rf  =  -I-  36°  Dx.,  =  34  to  26^"  Greim.  Dispersion  p>v,  horizontal.  Befraotive 
indicée  and  axial  angles: 

N.  Carolina,  Ma  a  =  1-661  /Î=iae9  ?-  =  l-«77  Biazil  >9,  =  l'BM  Di.* 

Braril.  rod,  a  =  1 860  (S  =  VWa  y  =  l'«W  Lévy-Lci.' 

BnuU      8H^  =  «°  47'      8H«^j  =  «4°  08*'      8IUbi  =  66*  41  Greim'. 


3.  fiïdd«ntl0.  Color  yellow-greeD  to  emerald-green,  the  latter  used  aa  a  gem,  resemblItiK 
the  emeratd  but  showing  more  vuHety  of  color  because  of  Its  pleochroism.  Iq  small  (\  lu.  to  3 
Incbe*  Iodk)  sleoder  prismatlc  cryalak,  surfaca  ofteo  eicbed  aa  the  resuit  of  the  action  of  aome 
oatnial  KilTeDL 


Flg.  1,  Norwich, 


\  4,  Sketchea  of  aatural 


Omj.— LiAl(SiO,),  or  Li,O.Al,0.4SiO^=  Sîlica  64-5,  alumina  37-4,  lithla 
8'4  =  100.  Oenerally  contaîns  a  little  sodium;  the  variety  hiddenite  also  cliro- 
minm,  to  which  the  color  may  b&dae. 

AnmL— 1.  2.  Bg..  Pogir.  Add.,  8B.  S46.  1853.  8.  ThomaoD.  MId..  1.  803.  1888.  4,  Plsnal, 
C.  B..  84,  160».  1877.  6,  0,  Doeller,  Hlu.  Mittb.,  1.  52S,  G26.  18T8.  7,  Januascb,  Jb.  MId..  1, 
198,  1888.  8.  ».  Julien,  Ann.  N.  T.  Ac.  8c.,  1,  833.  1879.  10.  Penfleld,  Am.  J.  3c..  30.  369, 
188a    11.  J.  L.  Smith,  Ib.,  SI,  138,  1881.    13.  Qentb.  Ib..  33,  68, 1883. 

G.  810,    AI,0,   FeO  OO  MgO  LI.O  K,0  Ns,0  Ign. 

6603    3914      <r.      OBO    015    5-47  014    0«     -    =  lOOSS 

66-68    3904    143    097    007    4  49  OOT    0  07    —  =101-66 

tlS-81    38SI    0-88    0-T3      —     8-60    —       —     >-86  =    9»-84 

68-80    27-98    117»  0-46     —     6-75    —     089    -  =10100 

68-79    2708     OB»    078    0-31     7  04  0-18    MO     -   =101-41 

6884    3760     115    0-89      —      709    —     098     -    =10091 

«4S3    37-79    067    017      —      746    —      0-5.1  112  =  101  07 

68-37    38-78    1-17*011    3-03    689  1-46    0»9  086  MdOO M 

r=  100  63 

0  60  0-46MnOl  W 

[=  100-68 

0  39  0  34  =    9»  90 

0.TO  0-16  =  100-40 

6-83  0-07    1-64    —0,0,018 

[=  100  1)6 

•Incl.  MnO013  ►  Fe,0.. 

Thb  formula,  as  given  above.  was  flrst  correctly  eiitabllshed  by  Doelter. 
Pyr,  «to.— B.B.  becomea  wbile  and  opaque,  swells  up.  Impart»  s  purple-red  color  (lltnia)  ji 
tbe  Hume,  and  fuses  at  3-5  to  a  elear  or  wblle  glssB.     The  powdeml  mlDeral,  tuaed  wltb  a 
mixture  if  potasilum  btsulphale  and  fluorile  ou  platlnum  wte,  gives  a  more  InleDW  lltbla 
teaction.     Mot  acted  upou  by  aciils. 


1.  Uto 

8-188 

8.TyroI 
S.  itlllney 

8187 

4.Braiil 

8-16 

6.  Brazil 

7.       " 

8-174 

8.  Oo«hen 

8-19 

8-196 

10.  BrancliTlUe 

8-193 

11.  Al».  Co..  EiàâeniU  8170 

61-86  38-48  378*  079  1-65  6-»9  18 

}  «4-85  2730  0-80»  —  —  763  if- 

64-85  3810  0-25*  —  _  7-05  — 

68-86  26-58  111  —  — 
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Obfl. — Occura  on  the  island  of  UtO  in  SOdermanland,  Sweden.  with  magnetite,  quartz», 
tourmaline,  and  feldspar;  also  uear  Sterzinc  and  Lisens  in  Tyrol;  of  a  pale  green  or  yellow- 
ifth  color,  embedded  in  granité,  at  Killiney  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland;  ia 
small  transparent  crystals  of  a  pale  yellow  in  Brazil,  province  of  Minas  Geraes. 

In  the  U.  8.,  in  granité  at  Gosbeu,  Mass.,  associated  at  one  locality  with  blue  tourmaline 
and  béryl;  also  at  Chestertield,  Chester,  Uuntingtou  (former! j^  Norwich),  and  Sterling,  Mass.; 
at  Windham,  Maine,  with  garuet  aud  staurolite;  at  Peru,  with  béryl,  triphylite,  petalite;  at 
Winchester,  N.  H.;  at  Brooktield,  Ct.,  u  few  ixhIs  north  of  Tomlinson's  tavern,  in  small 
grayish  or  greenisb  white  individuals  looking  like  feldspar;  at  Branchville,  Ct.,  in  a  vein  of 
pegmatyte,  with  lithiophilite.  ui-aninite,  several  niauganesian  phosphate,  etc.;  the  crystals  are 
often  of  immense  size  embedded  in  quartz:  uear  Stony  Point,  Alexander  Co.,  N.  C,  the  variety 
hiddeniU  in  cavities  in  a  gueissoid  rock  with  béryl  (emerald),  monazite,  rutile,  allanite,  quartz,, 
mica,  etc.;  near  Ballground.  Cherokee  Co.,  Gn.;  in  South  Dakota  at  the  Etta  tin  mine  in  Pen- 
nington  Co.^  in  immense  crystals.  At  Huntington.  Mass ,  it  is  associated  with  triphylite, 
mica,  béryl,  and  albite;  one  crystal  froni  this  locality  was  16}  inches  long,  and  10  inches  in  girt. 

The  name  spodumene  is  from  anuôiô^^  cLsh-eolored.  Named  triphane  by  Hatly  froni' 
Tfii0avrfî,  appearing  ihre^old,  in  allusion  to  his  idea  that  the  crystals  are  divided  by  three 
planes  with  nearly  equal  ease.    Iliddenite  is  named  for  W.  £.  Hidden  of  New  York. 

Alt. — The  spodumene  at  Goshen  and  Chesterfield  is  extensively  altered;   pseudomorphs 
occur  of  cymatolite  (see  below),  killinite,   muscovite,  albite,  quartz,  and  of  "  vein  granité;*' 
cf.  Julien,  Ann.  N.  Y.  Acad..    1,   818,    1879.     Similar  altération- products  at  Branchville  are 
described  by  Brush  and  Dana,  Am.  J.  Se,  20.  257.  1880:  the  following  is  a  summary  of  their 
results: 

/S  Spodumene.  The  ârst  product  of  the  altération  (Brauch ville),  resulting  from  the  exchange: 
of  Na  for  one-half  the  Li,  is  '*  fi  spodumene.**  It  is  compact,  apparently  homogeneous,  with 
an  indistinct  fibrous  to  columnar  structure.  H.  =  5*5-6.  G.  =  2'644-2-649.  Color  white, 
milky,  or  greenish  white.  Translucent.  Fusibilitv  =  2*25.  Three  analyses  on  material  from 
différent  crystals  gave  nearly  identical  results.  ït  is  deooinposed  by  HCl  into  two  portions, 
one  soluble  and  the  other  insoluble.  Analyses  b^  Pentield:  1,  of  the  original  material;  2,  the 
soluble  portion  82'10  p.  c,  calculated  to  100;  8,  insoluble  portion,  67*56  p.  c: 

SiO,       AUOi        Li,0       Na^O      K,0       ign. 

1.  p  spodumene       |  61*51        26*56         8*50         8'14        015        0*29  =  10015 

2.  Soluble  48*13       40*50        10*90  —         0*47         —    =  100 
8.  Insoluble                 68*18        20*07          —         11*75         —  —    =  lOO 

The  insoluble  portion  is  albite,  the  soluble  is  eucryptite.  Examined  under  the  microscope 
in  sections  (1)  parailel  to  flbers,  the  irregular  interlacing  libers  of  eucryptite  are  seen  embedded 
in  albite:  (2)  transverse  to  fibers,  the  eucryptite  is  in  bands  with  hexagonal  outline,  surrounded 
by  albite,  like  quartz  in  a  '•  graphie  granité."    See  further  Euc7*yptite,  p  426. 

Cymatolite.  A  second  stage  in  tbe  altération  is  the  formation  of  cymatolite  (C.  U.  Shepard, 
Dana,  Min.,  p.  455,  1868).     It  bas  a  lîbrons  to  wavy  structure,  silky  luster,  white  or  sli^htly 

Sinkish  color;   H.  =  1*5-2;    G.  =  2'69-2*70.      The  cymatolite  from  Goshen  was  earlier  (Eng.. 
[ng.  J.,  22,  217)  called  aglaite  by  Julien.    Analyses.— 1,  2,  8,  Julien,  1.  c.    4,  Penlield,  1.  c. 

SiO,    AlaO,  Fe,0,MnO   MgO  CaO    Li,0  Na,0  KaO     HaO 

1.  Goshen  58*51  21*80  0*85  0*29  r44  0-84  019  6  88  6  68  2*4U*  =  99  88 

2.  Aglaite  58-11  24*38  1*66  018  0*75  0*48  0*09  2  67  8*88  3  01*»  =  99  61 

3.  Chesterfleld  4  58*58  22*28  1*77  015  0*45  0*93  0*10  9*08  4*48  2'08«  =  99*90 

4.  Branchville  }  60*55  26*38  —  0*07  —  —  017  812  3*84  1*65  =  100*28 

•With  nitrogenous  organic  matter  0*44  *  Do.  0*43.  «  Do.  undet. 

This  corresponds  to:  (Na,K.H)AlSi«Oi  or  (K,H)A18104  +  NaAlSi.Oe.  The  microscopic 
examination  shows  that  cymatolite  is  not,  as  previously  assumed,  a  simple  minerai,  but, 
oorrespondinç  to  the  formula,  a  very  uniform  mechanioil  mixture  of  muscovite  and  albite. 
In  some  sections  the  transitions  from  fi  spodumene  to  cymatolite,  i.e.  from  eucryptite  to 
muscovite.  are  clearly  seen.  In  other  cases  the  muscovite  and  albite  hâve  each  segregated 
together,  so  that  they  are  distinct.  For  example,  in  figure  2,  «  =  unaltered  spodumene,  fi  = 
ytf  spodumene,  c  =  cymatolite,  g  =  mica,  a  =  albite.  Furthermorc  the  successive  stages  of  altéra- 
tion may  be  seen  in  the  same  crystal,  thus  as  shown  in  fig.  1,  la,  16,  le,  three  sections  ai 
intervais  of  3  to  6  inches  in  a  large  crystal  15  inches  in  lengtn;  a,  fi,  e  having  the  same  meaning^ 
as  in  âg.  2. 

As  further  steps  in  the  altération  there  resuit:  albite,  often  flbrous,  like  /Sf  spodumene; 
also  muscovite,  and  granular  microcline. 

Killinite.  Structure,  Tf  any,  that  of  the  original  spodumene.  Compact,  crypto-crystalline. 
H.  =3*5;  G.  =  2*623-2*652.  Luster  dull  and  greasy  to  vîtreous.  Color  bluish  ^i*een,  greenish 
f^y  to  olive-green,  oil-green,  and  greenish  black.  Analyses. — 1,  Julien.  2,  Penheld,  prlsmatic 
variety,  1.  c.    3,  Dewey,  compact,  ibid. 
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810,    Â1,0,  Fe,0,  FeO  MdO  CaO    E,0  Na.O  Ll.O  H,0 
1.  Chwterteld     46  80    M  62      —     3  8»    tlW    0  77    724    078    0-82    7-66  MgO   0  48,  CoO 

[UiH,  orgauic  114  =  10013. 
a.  Braucbrtlle     48-88    84  78    0  54    088    OM      —     964    086      —     6M  =  10O19 
8.  -  M-47    82'8«    0-7»    042    072    017    768    044    004    407  =  lUOlS 

Olte  original  killlnite  (TboniHOii.  MId.,  1,  S30,  1836)  was  from  EiUlae)'  Bay,  Ireiand,  wherft 
it  la  also  an  ulteraliou-product  of  Hpodumeoe,  s«e  furllier  dth  Ed.,  p.  480. 

The  fullowing  acheme  eipUiiu  Uic  above  changea  of  ibe  epodumune,  auppoetng  au  excbaoge 
otlhealksIiinHal: 

+  NaA18i.O.]  /i  spodumene 

Alblte 
=  [(K.UiAlBiO*  +  NaAI8i,U.]  cymaiolite 
MuscoTit«  Alblte 

=  (E,U)A16iO. 

Muscoviie 

(or  kilUnite) 


EzperimeDts  ahowlog  tbe  eSect  upon  apoduinene  of  Bolutlons  of  potassium  and  sodium 
carbonates,  see  Leniberg,  Za.  O.  Oes.,  39,  684,  IB87. 

Rai—'  Min.,  p.  693,  1850,  169,  lt^53;  lialb  obtaloed  for  Alexander  Co.,  No.  Carolina, 
spodumene.  d  :  b  :  t  =  1  1288  :  1  :  0*62345;  p  =  68°  SU';  the  crysUlB  were  nieasurcd  wilb 
Ihe  belp  of  attacbed  glass  plates,  Ber.  oied.  Ges.,  May  8,  1886.  The  surface  of  Ihe  cryatala  of 
hiddenite  are  ofteo  extenslTely  etched,  aud  some  of  tbe  planes  noted.  cf.  '  and  *  belon,  may 
be  slmply  corrosion  forma.  '  J.  D.  D  ,  1,  c.  ■  E.  8.  D.,  Aie».  Co.,  Am.  J  Se,  23,  179,  1881. 
'  Rath,  I.  c.  •  Am.  J.  Se,  32.  204,  18S6.  '  Grelm,  Jb.  Min.,  1,  358,  1889.  '  Min.  Roches,, 
366,  1888. 


Monoclinic  (or  trîclinic)',  with  cleavage  aod  optîcal  characters  like  pyroxene. 
Only  knowD  maBeive,  vith  crystalline  structure,  aometimeB  granutar,  also  ODScurely 
Golnmnar,  fibroua  foliated  to  cloaely  compact. 

Cleavage:  priamatic,  at  angles  of  about  93°  and  87°;  also  orthodtagonal, 
difficult.  Fracture  splintery.  Extremely  toagh.  H.  =  6-5-7.  G.  =  3-33-3-35. 
Lnater  snbvitreouB,  pearly  on  surfaces  of  cleavage.  Color  apple-green  to  nearly 
emerald^^een,  blnian  green,  leek-green,  greenish  white,  and  nearly  white;  some- 
timea  white  with  spota  of  bright  greeu.  Optically  biaïial,  nogative.  Bx»  Aé  =  30° 
to  40°,  2Bi,  =  82   48'  Knr.     Streak  uiicolored.    Translucent  to  anbtranslucent. 

Comp. — Ësaentially  a  metaailicate  of  podium  and  aluminium  oorreaponding  to 
f.i  <]iimune,  NaAl(SiO,),  or  Na,0.  Al,0,.4SiO,  =  Silica  59-4,alumina25  -,',  soda  15-4 
=   100 
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CffUoramelanitô  is  a  dark  green  to  nearly  black  kind  of  ladeite,  containlng  iron  sesquiozide 
and  not  conforming  exactly  to  the  above  formula.  Named  from  x^^pôs,  green,  and  f^ékaî, 
black, 

AnaL— 1,  Damour,  C.  R,  56,  861,  1868.  2,  Id.,  ibid.,  61,  860,  1865.  8-7,  Bull.  Soc. 
Min.,  4,  157,  1881.  8,  Fellenberg,  Mitlh.  Ges.  Bern,  112,  1865.  9,  10,  Id.,  Vh.  Schweiz. 
Ges.,  Solothurn,  63,  88,  1869.  11,  Eckstein,  quoted  by  Fischer,  p.  375.  12,  Frenzel,  Jb. 
Min.,  2,  6  réf.,  1885.  13,  Dmr.,  1.  c,  1881.  14-17,  F.  W.  Clarke,  Proc.  U.  8.  Nat.  Mus.,  11, 
115,  1888.  18,  Dmr.,  1.  c,  1881.  19,  20,  Id.,  1.  c,  1866.  21.  Id.,  1.  c,  1881.  22,  23,  G.  W. 
Hawes,  unpubl.  contr.,  1875.  24,  25,  Id.,  1.  c,  1865.  26,  Id.,  1.  c,  1881.  27,  Fellenberg, 
quoted  by  Fischer,  1.  c,  p.  881.  28,  Cohen,  Jb.  Min.,  1,  71,  1884.  29-80.  Frenzel,  ib.,  Sï,  6  réf.. 
1885.    81-33,  86-40,  Dmr.,  1.  c.  1881.    84,  35,  Schoetensack,  Inaug.  Diss.,  6.  7,  Berlin.  1885. 

Worked  Jadeite. 

G.  SiO,    A1,0,  FesO,  FeO  MnO  CaO  MgO  Na,0 

1.  China  >  8-840       59 17    2258      —      1-56      —     268    115    12*98    =    100-07 

2.  *'  3-880  59-66  2286  014*  0  42  —  227  241  1287  =  100  68 
8.  Asia,  white  8-88  5927  2588  071  —  —  062  048  13  82  =  10028 
4.  "  gieengray  827  5912  2221  2*72  —  —  103  099  13-66  =  99'78 
^.  CYAnfi,  green spotè  8'84  58  28  2811  0*64  —  —  1-62  091  13-94  =  .98*50 
«.      "       green  8*27  5714  897  5*49    042*  —  1457  862  5-35  =  100*56 

7.  "  8*32         5534      840    660    0*66      —    1480    841      6  88     =      99-59 

8.  Swiss Lake-hab.         8-32      4^39    2240      —     166    0-78«>  8*12    1*28    12*86    K,0   049 

[H.O  0*20  =  101-63 

9.  China  8*346       60*22    22*85      —     1*59    0*65    1*68    1-15    12  60    H,0   OU 

[=  100-70 

10.  Môhrigen-Steinberg  8*298       5828    21*86      —     2*42    0*22    2*53    1*99    12*97    =    10027 

11.  Thibet  8  25         58*28    2800      —     4*94     tr.      806    104      9  28    =      99  55 

12.  L.  Neuenburg  3*31         57*84    22*08      —     819    0*20    2*51    0*67    14*09    H.O   0  88 

[=  100*96 
18.  Mexico,  olive-green  8*80  68-64  2494  1-48  —  —  1-84  0*89  1800  =  10029 
44.      "         l%ghtgr.9potê^'Wt       58'88    25-98    0*12*  024      —     0*40    0*86    1164    E,0   063 

[H,0  1-81  =100  01 
15.       "        palegm.       8190       68*18    23*58      —     1*67      —     2*85    1*72    11*81    KaO   0*77 

[H.O  0*63  =  100*56 
1%,  StLrdina},  paU  green   8*82         5918    22*96         187  —     1*62    0  67    12*71    H.O    0*90 

r=  99-81 

17.  Culebra,  green  8*27         58-88    21*68    171    0*78     —     4*92    8*09      8-18    K.O   0*22 

THaO  0*98  =  99*69 

18.  Mexico,  emerald-gm.  8*26        58-20    19*54    1*97    084»  007    5*60    8-89    10*91    K,0   027 

[=  100*29 

19.  Morbihan  8-844       58*62    2177      —     186    0*28    8*86    2*28    11*64    =    100*25 

20.  Sén&n,  grass-green     8*862       58*92    18  98      —     0*98      —     6*04    4-38    1106    =    100-80 

21.  France,  green  816         57*99    2061    2*84      —       —     4*89    8-88      942    K.O    1-60 

r=  100  58 

22.  Mexico  f60-99    2220      —     0*65      —     1-28    0*96    1804    K,0  0*21 

[H.O  0*74  =  100*07 
28.  China  1 58*68    2156      —     094      —     8*87    2*49    1809    K.O  0*49 

[=  100-62 

•  Cr.Oi.  *  ZnO. 

Chloramelanite, 

G.         SiO,    Al.O,  Fe,0,  FeO  MnO  CaO  MgO  Na.O  K.O 

24.  Dordogne  8-418      5640    14*76    8*27    606    0*66    5*49    1*82    11*20    Ir.  =  99*66 

25.  Morbihan  8*410      5612    14*96    8  84    6*54    0  47    5 17    2*79    10*99    tr,    TiO,    0 19 

[=  100*57 

26.  Mexico,  hlk.-gm.  886        5790    14  64    889      —     0*76    516    2  21    10*77    tr.  =  100*38 

27.  Swiss  Lake-hab.  8  40       65*88    1864      —   1069    099    4*28    8*19    11*48    —  r^  100 

Uhîoarked jadeite  (Rohjadeit);  also  (86-40)  rocks  approaching  jadeite  in  composition. 

G.        SiO.    Al.O,  Fe.O,  FeO     CaO  MgO  Na,0    K.O   H.O 

28.  Thibet  69*17    22  58      —     1*66      2*68    1*16    12-98      —       —  =100  07 

29.  L.  Neueabmg  8-42      52  42    26  <)0      —     2  02      905    8-56      7*44      —     0  20=100*69 
«0.            ••                      8-86      50-30    25  68      —     279    1100    4*45      6*30      —     0*40=100*92 

81.  Burma  297      58*24    24  47    101      —       069    0-45    14*70    1-55      —=101*11 

82.  "  8*06      61-51    22-58      —       —        tr.      4*25    11*00    1-29      —=100  58 
88.       •'  8-07      53  95    21-96    076      —       2*42    7*17      9*37    8*70      —  =  99  83 

84.  Burma  8188    59*70    22  77      —     0*61      2  52    1*87    1819      —     0-54=10120 

85.  Thibet  (I)  8*227    59  68    22  82      —     0*60      1*41    0*52    14  64      —     0*24=99  09 
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G        SîO,   AlaO,  FeaO.   FeO    CaO  MgO  Na,0  K^O  H,0 

86.  M.  Viso,  Piedmont  3-85      58-51    21»8    110      —       505    ITO    11-84  tr.  —=10018 

»7.  Oucby,  L.  Geneva  817      56-45    17  02    7-63      —       476    2'32    11-46  tr,  —  =  9968 

88.  St.  Marcel                 822      5582    1095    568      —     1342    905      6  74  ir.  —=101-66 

39.  Val  d'Aosta              832      56  74    1002    469    008»  14  00    .910      540  tr.  —  =  9998 

40.  Nantes                      881      54  58    14*25    3  29      —     12*40    7  50      6-21  tr,  —  =  98 18 

•  CraO,. 


r.,  etc.— B.B.  fuses  readily  to  a  transparent  blebby  glass.  Kot  attacked  by  acids  uftei 
fusion,  and  thus  dilfering  from  saussurite. 

See  Lemberg  on  the  results  uf  trèatment  of  jadeite  with  alkaline  carbonates;  it  is  sbown 
tbat,  after  fusion,  jadeite  bebaves  like  fused  analcite.    Zs.  G.  Ges.,  39,  586  et  mç.,  1887. 

Ob6.->OccurB  cbietiy  lu  Easteru  Asîa,  tbus  in  tbe  Mogoung  distr.  in  Upper  Burma,  in  a 
▼alley  25  miles  soutbwest  of  Meinkboom;  tbis  jadeite  is  found  in  roUed  masses  in  a  reddish 
clny,  and  spécimens  gave  a  specitic  gravity  of  3-34,  8-33,  3*24  ;  easily  fusible  (Mallef^).  Also  in 
Yungcbang,  province  of  Yunuan,  soutbern  Cbina  (Pumpelly'')  ;  in  Tliibet.  Mucb  uncertainty 
prevails,  bowever,  as  to  tbe  exact  localities,  since  jadeite  and  nepbrite  bave  usually  beeu  cou- 
founded  togetber.  May  occur  also  on  tbe  American  continent,  in  Mexico  and  Soutb  America; 
perbaps  also  in  Europe. 

Aualyses  29,  30  are  of  rolled  masses  of  jadeite  from  tbe  shores  of  L.  Neuenburg  in 
Switzerlaud,  wbicb  may  bave  come  from  a  local  source.  Anal.  36-40  are  of  varions  soda-bearing 
rocks,  approacbing  jadeite  more  or  less  closely  in  composition,  and  also  bclieved  to  bave  been  of 
Ëuropean  origin. 

Jadeite  bas  long  been  bigbly  prized  in  tbe  East,  especially  in  Cbina,  wbere  it  isworked  into 
ornaments  and  utensils  of  great  variety  and  beauty.  It  is  also  found  witb  tbe  relies  of  early 
mau,  tbus  in  tbe  remains  of  tbe  lake  dwellers  of  Switzerlaud,  at  varions  points  in  fVance,  in 
Mexico.  Greece,  Egypt,  and  Asia  Minor.  Mr.  Pumpelly  remarks  tbat  ihe  fiitsui  (=z  kingfisber 
plumes)  is  perbaps  tbe  most  prized  uf  ail  sioiies  aniong  tbe  Cbinese.  He  also  observes  tbat  tbe 
chaiMhuitl  of  tbe  ancien t  Mexicans,  of  wbicb  be  bad  seen  many  spécimens,  isprobably  tbesame 
minerai;  but  W.  P.  Blake  refers  tbis  naine  to  the  lurquois  from  tbe  vicinity  of  Santa  Fé.  See 
turquois.  Tbe  question  of  tbe  origin  and  distribution  of  jadeite  is  of  great  iuterest  and  bas 
been  much  discussed.  Cf.  Fischer,  ''Nepbrit  und  Jadeit  nacb  ihren  minerai ogiscb en  Eigen« 
scbaf ten,  so  wie  nacb  ibrer  urgescbicbt lichen  und  etbnograpbiscben  Bedeutung,"  Stuttgart,  1875, 
1880.  Also  Arzruni,  Zs.  Etbuol.,  16,  163.  1888;  Meyer,  Mittb.  Antbropol.  Ges.,  Wieu.  16,  1885; 
et  al.,  see  f  urtber  jade,  below. 

ReC- *  On  tbe  microscopic  structure  of  jadeite,  cf.  Dx.,  1.  c,  1881;  Coben,  1.  c;  Erenner, 
Jb.  Min.,  2,  178,  1883;  Arzruni,  Jb.  Min.,  2,  6  réf.,  1885;  Merrill,  Proc.  U.  8.  Mus.,  11,  128, 
1888.    *  Min.  India,  94.  1887. 

»  Pumpelly,  Geol.  Cbina,  1866  (Smitbson.  Contrib.,  16, 118). 

Jadb.  a  gênerai  term  used  to  include  various  minerai  substances  of  tongb  compact  texture 
and  nearly  white  to  dark  green  color  used  by  early  man  for  utensils  and  ornaments,  and  still 
bigbly  yalned  in  tbe  East,  especially  in  Cbina,  wbere  it  is  called  Tu  or  Tu-shih  (yu-stone).  It  in- 
cludes  properly  two  species  only:  néphrite,  a  variety  of  amphibole  (p.  869),  eitber  tremolite  or 
actinolite,  with  G  .=  2  95S'0,&nà  jadeite,  wbicb  is  classed  witb  tbe  pyroxene  group  and  in  com- 
position is  a  soda'S]>odumene,  witb  G.  =  3'8-3'35;  easily  fusible. 

Tbe  jade  of  Cbina  belongs  to  botb  species,  so  also  tbat  of  tbe  Swiss  lake-babitations  and  of 
Mexico.  Of  tbe  two,  however,  the  former,  néphrite,  is  tbe  more  comiQon  and  makes  tbe  jade 
(ax-stone  or  Punamu  stone)  of  the  Maoris  of  I<]ew  Zealand;  also  found  in  Alaska. 

Tbe  name  jade  is  also  sometimes  loosely  used  to  embrace  other  minerais  of  more  or  less  sim- 
ilar  cbaracters,  and  wbicb  hâve  been  or  migbt  be  similarly  used—thus  sillimanite,  pectolite,  ser- 
pentine; also  vesuvianile,  gamet.  Cf.  remarks  under  thèse  species.  Bowenite  is  a  jade-like 
variety  of  serpentine.    The  "jade  tenace  "  of  de  Saussure  is  now  called  saussurite. 

329.  WOIXASTONITE.  Tafelspatb  Stùtz,  Neue  Einr.  Nat.  samml.  Wien,  144,  1798. 
Tabular  Spar.  Scbaalstein  Wem.,  1803.  Ludwig's  Min.  Wern.,  2,  212.  1804,  Mobs,  NuU  Kab., 
a,  1,  1804.    Wollastonite  H.,  Tr.,  1822.    Vilnite  (fr.  Vilna)  Eorodeki,  Dx.,  Min.,  1,  554, 1862. 

Monoclinia     Axes  à:t:è  =  1-05312  :  1  :  0-96761;  6  =  84°  30'  =  001  A  100 
Bath\ 

100  A  110  =  ♦46°  21',  001  A  ÎOl  =  45°  5',  001  A  011  =  43°  55J'. 

Poniu>:  B   (820.  ^f)  x  (120,  i-i)  k  (Î03,  J-î)  l  (705.  {-t)  /  (111,  1) 

a  (100,  a)  h  (540,  f^J  ^  ^^2  _      .  a  (Î02,  H)  «  (201,  2-i)  n  (822,  fï) 

c  (001,  O)  m  (110,  I)  \'  _  T"^  fi  (805, 1 1)  r  (801.  3-î)  p  (122.  -1-à) 

d(830.  t4)  q  (840,  tf-J)  ^      '           ^  <  (ÎOl,  1-i)  p  (OU,  14)  ^  (122.  1-2) 
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dd"'     =  42'  55' 

M'"      =  6»"  54' 

hh"    =  7r 

mm"  =  92' 


a» 


=  51' 


58' 
42' 
0' 


ew 

=  28"  39' 

09 

=  40**    8' 

ek 

=  17"*  26' 

ea 

a 

es 

er 
am 
ai 


26'* 

30'' 
55' 
65** 
74^ 
44' 
ÔO** 


84' 
5' 
86' 
45' 
59' 
27' 
25' 


(^    ^    55*  82' 

cm  =    98°  48' 
fii/=  «Sii^  16' 
en    =    e$2°  37f 
c/o    =    45'  86' 
tu   =    48*    r 


^p'  =  87°  51' 


a/  =  ♦59'*  17' 


a'n 

=  47" 

12' 

a> 

=  75** 

17i' 

ap 

=  68^ 

»f 

# 

=  73" 

26' 

nn' 

=  61° 

22' 

PP' 

=  80° 

24' 

lifi* 

=  84' 

82' 

1. 


3. 


2. 


-10" 


a 


6. 


VesuviuB,  Rath. 


Figs.  1,  2.  Diana,  N.  Y.,  Pfd.    3.  Vesuvius,  Rath.    4,  Santorîn,  Hbg. 

ïwing:  tw.  pi.  a.     Crystals  conimonly  tabular  ||  aorc;  also  short  prismatic. 

Usually  cleavable  massive  to  fibroas^  fibers  parallel  or 
reticalated  ;  also  compact. 

Cleavage:  «perfect;  alsoc;  ^  (ÏOl)  less  so.  Frac- 
ture uneven.  Brittle.  H.  =  4-5-5.  G.  =  2-8-2-9. 
Luster  vitreous,  ou  cleavage  surfaces  pearly.  Color 
white,  iuclining  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Subtransparent  to  translucent.  Op- 
tically  -.  Bx^Ai  =  +  37"  40'.  Dispersion  p>v 
weak;  inclined  strong.     Ax.  pi.  ||  bi 

2Er  =  70°  40'    2E^  =  69°    2E^  =  68°  24'  Dx. 

Comp. — Calcium  metasilicate,  CaSiO,  or  CaO.SiO,  =  Silica  51*7,  lime  48*3  =  100. 

AnaL— 1,  Rath.  Pogg.,  144,  390.  1871.  2,  Lemberg,  Zs.  G.  Ges..  24, 251. 1872.  3.  Clemen- 
€in  (Piquet).  Aon.  Mines.  1,  415,  1872.    4.  Fouqué.  C.  li.,  80.  631,  1875  ;  other  analyses  of  less 

Sure  material  show  from  7*2  to  95  of  AUOa.     5,  Loczka.  Zs.  Er..  10,  89.  1884.    6.  Funaro,  Zs. 
[r..  9,  882,  1884.    7,  Nikolayev,  Min.  Russl.  9,  29,  1884.    8,  E.  8.  Sperry,  priv.  contr.    See 
5th  Ed..  p.  210;  also,  Finland,  G.  FOr.  FOrh.,  12,  24, 1890. 

H,0 

0-75  AUO,  1-37  =  99-82 
1-51  (Al,Fe),0,  0-46  =  9958 
1  11  AUO,  1-56,  CO,  100.  SO,  0-66  =  100-80 
—  Al.O,  71,  Fe«0,  2-9  =  995    [=  100:74 
0-54  AUO,  «r.,  FeO  051,  MnO  0*47.  alk.0-24 
0-60  FeO  2-20  =  98-90  [t=  99*48 

1-24  (Fe,Al),0,  0  68,  MnO  014,  iusol.  410 
0*72  (Fe,Mn)0  0  07.  I4a,0  0  46  =  99  94 

l?yr.y  etc.— In  the  matrass  no  change.  B  B.  fuses  easily  on  the  edges;  withsome  soda,  a 
blebby  glass;  with  more,  swells  up  and  is  infusible.  With  hydrochloric  acid  decomposed  with 
séparation  of  silica;  most  varieties  effervesce  slightly  from  the  présence  of  calcite. 

Obs. — Wollastonite  is  found  especially  in  granular  limestone,  and  in  régions  of  granité  ;  as  a 
-contact  formation  or  in  ejected  masses  in  connection  with  basait  and  lavas.  It  is  often  associated 
with  a  lime  garnet,  pyroxene,  etc. 

Occurs  in  the  copper  mines  of  Cziklowa  in  the  Banat;  at  Orawitza;  at  Dognaczka  and  Nagy&g; 
accompanying  garnet,  fluorite.  and  native  silver.  in  limestone.  at  Pargas  in  Finland,  and  Eongs- 
berg  in  Norway;  occurs  at  Perhoniemi  and  Skrftbb51e.  Finland;  at  GOckum  in  Sweden;  atYllna 
in  Lithuania  (vilnite);  at  Harzburg  in  the  Harz;  at  Auerbach,  in  granular  limestone;  in  the 
phonolyte  of  the  Eaiserstuhl:  at  Vesuvius.  rarely  in  âne  crystals:  of  a  greenish  white  oolor  in 
lava  at  Capo  di  Bove,  ncar  Rome;  S.  Vito.  Sarrabus.  Sardlnia;  on  Elba;  Merida,  Portugal;  in 
récent  lava  on  Santorin;  in  Ireland.  at  Dunmore  Head,  Mourne  Mts. 

In  the  United  States,  in  i^.  PbrA;,  at  Willslxïrough.  forming  the  sides  of  a  large  veln  of 
garnet.  Iniversing  gneiss;  at  Lewis,  10  m.  south  of  Eeeseville.  with  colophonite.  abundant;  \  m. 
N.  of  Lewis  Corners,  with  garnet  and  quartz;  at  Roger's  Rock,  ncar  the  Une  between  Essexand 


G. 

SiO, 

CaO 

MgO 

1. 

Mt.  Somma 

2-853 

51 '31 

45-66 

0-78 

2. 

Orawitza 

53  53 

44-08 

— 

8. 

Merida 

2-80 

48-36 

46-41 

1-30 

4. 

Santorin 

2-910 

46-2 

418 

1-5 

5. 

Rezbanya 

2-919 

51-61 

46-29 

108 

6. 

S.  Vito,  Sardinia 

49-78 

4512 

1-20 

7. 

Eirghese  Steppes 

2-889 

47-66 

45-61 

tr. 

8. 

Bonaparte  L. 

,N.Y 

.  2-915 

50-66 

47-98 

0-05 

PTBOXENE  QROUP—PECTOLITE. 
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Warren  Cos.,  with  garnet  aud  feldspar;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abuudance,  in  large  wliite  crystals;  at  Booneville,  Oneida  Co..  in  boulders,  with  garnet  and 
pyroxeue;  Bonaparte  Lake,  Lewis  Co.,  in  massive  forms,  librous  to  compact.  In  Penn.,  Bucks 
Co.,  3  m.  W.  of  Attleboro',  ussociated  with  scapolite,  pyroxene.  aud  titanite.  In  Mich.,  oî  a 
red  color  at  the  CliiX  Mine.  Keweenaw  Point,  Lake  Superior,  and  on  Isle  Royale,  a  very  tough 
variety,  but  now  exhausted.  In  Canada,  at  Grenville,  with  titanite  and  green  coccolite;  at  St. 
Jérôme  aud  Morin,  Québec,  with  apatite,  in  large  tabular  masses  of  a  librous  structure. 

Namedafter  the  Ëngiish  chemist,  W.  H.  Wollaston  (1766-1828);  also  called  taMUar  spar 
from  its  lamellar  forms  and  structure. 

The  iioda-tabular  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

Artif. — Reported  as  observed  occasionally  in  furnace  slaçs,  also  repeatedly  stated  to  bave 
been  formed  artiticiallv,  but  the  correctnessof  the  observations  is  doubtful,  since  m  most  cases  the 
calcium  silicate  (CaSiOt)  observed  does  not  agrée  with  wollastonitecrystallographically,  but  witli 
the  hexagonal  compound  noted  below.  For  a  review  of  the  subject  see  Bourgeois,  Heprod. 
Mm.,  113,  1884;  Vogt.  Arch.  Math.  Nat.  Christiania.  30.  66, 1889. 

Rel— >Mt.  Somuia,  Pogg.,  138,  484.  1869.  If  (as  in  5th  Ed.,  p.  210)  a  be  made  001,  then 
since  ea  =  69°  56',  the  resemblance  to  pyroxene  cornes  out  more  clearly;  but  as  urged  by  Rath 
the  différences  in  cleavage,  etc.,  are  too  great  to  recommend  this.  With  Mlr.  and  Dx.,  a,  c,  m,  e 
of  Rath-Dana  correspond  to  001  (c),  201  (w),  011((5),  221{g);  cf.  Hbg  ,  Min.  Not.,  9,  28,  1870. 
>  See  Mlr.,  Min..  288,  1852;  Dx.,  Min..  1,  49,  1862;  also  Kath.  Ubg.,  1.  c. 

EDEijroRSiTE  Ealksilikat  fr.  ^delfors,  Ealktrisilikat,  Hmnger,  Ak.  H.  Stockh.,  191,  1838, 
1889.  Edelforsit  Kbl,  Grundz.,  202,  1838.  ^delforsit  ii^(ff7)ann.  Forchhammer  hasshown 
(Danske  Ak.  FOrh.,  Ap.  1864)  that  Hisiuger's  minerai  is  an  impure  woDastonite,  containing  some 
quartz  and  feldspar,  with  of ten  carbonate  of  lime  and  garnet.  It  occurs  comi)act,  part  featherv 
fibrous,  aud  part  without  any  distinct  crystalline  structure.  Color  white,  grayish  white,  or  with 
«  tinge  of  yellow.    From  JSdelfors  in  Sm&land.  Sweden. 

The  edelforsite  of  Gjellebftk  (called  GillebftcVit  by  N.  NordenskiOld,  Atom.  Ch.  Min.  Syst., 
96,  1848)  in  Norway  bas  also  been  shown  by  For>nhammer  to  be  esseutially  wollastonite.  It  bas 
the  aspect  of  tremolite.  Forchhammer  bas  ^ound  "okenite"  of  N.  Greenland  (Asbestartig 
Okenit  Dr,  Rink)  to  be  wollastonite. 

Hexagonal.  Calcium  Metasilicate.  An  artifîcial  compound  having  the  composition 
CaSiOa,  like  wollastonite,  but  hexagonal  in  form  and  sometimes  lu  tabular  crystals,  optically  -|-> 
bas  been  repeatedly  obtained.  Cf.  Doelter,  Jb.  Min.,  1,  119,  1886;  Vogt,  Arch.  Math.  î^at., 
Krist..  30,  57,  1889;  Hussak,  Vh.  Ver.  Rheinl.,  Corr.,  95,  1887. 


330.  PSCTOUTB.  Pektolith  v.  KobeU,  Eastner's  Arch.,  13,  385,  1828,  14.  341.  Photo- 
lith  BreUh,  Char.,  131,  1832.  Wollastonite,  Stellite,  I7t<mion,  Min.,  1,  130.  313.  Ratholite 
4tme  eoUectarê.  Osmelith  Breith.,  Pogg.,  9,  133,  1827.  Walkerite  HeddU,  Min.  Mag.,  4,  121. 
1880. 

Manganpektolith  J,  Francis  Wiiliams,  Zs.  Er.,  18,  886,  1890. 

Monoclinic.    Axes:  à  :  i  :  <}=  1-1140  :  1  :  0-9864;  /3  =  *84°  40'  =  001  A  100 
E  S  D  * 

ioo'  A  110  =  47°  57|',  001  A  101  =  39°  10',  001  A  011  =  44°  29'. 

Forma*:  a  (100,  i-î),  e  (001,  0);  h  (540,  if),  g  (340,  »^),  a>  (140,  t4);  v  (101,  -  l-i)»; 
«  (Ï02,  i'l)\    t  (ÏOl,  1-i)»,  r  (Soi.  3-t);  n  (822,  H). 


ah  =  ♦4r  36' 
hh"  =  83-  10' 
qq'     r-     68^    8' 


œoD'  =  25'  24' 
av  =  *45"  30' 
ea     =    24°  41' 


et  =  43^  51' 
cr  =  74''  6' 
eh  =  86'    1' 


en  =  6r  59' 
a'n  =  48''  83' 
nn  =  63'  31' 


Twins:    tw.   pi.  a.     Crystals  elongated  ||  h,  and  usually  terminated  at  one 
extremity  by  planes  h,  œ,  etc.  ;  faces  a  striated.    Commonly  in  close  a^gregations 


of     aciculai'    crystals.      Fibrous 
massive,  radiated  to  stellate. 

Cleavage:  a  perfect;  c  also 
perfect.  Fmctureuneven.  Brittle. 
H.  =  5.  G.  =  2  •68-2-78.  Lnster 
of  the  surface  of  fracture  silkv 
or  subvitreous.  Color  whitisn 
or  grayish.  Subtranslucent  to 
opaque 


2,  Bergen  Bill. 


1,  Ratho,  Greg. 

Optically  +.     Ax.   pi.   and  Bx.  JL  *;    Bx^  nearly  ±  a;    2Ho  =  143°-145^ 
measured  in  cleavage  plates,  Dx. 
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Comp.,  Yar.-  HNaCa,(SiO,),orH.O.Na,0.4Ca0.6SiO,  =  Snîca  54-2,  lime  33-8, 
soda  9-3,  water  2-7  =  100. 

Var.— 1.  Ordinary,  Almost  always  columnar  or  fibrous,  and  divergent,  the  fibers  often  2  or 
8  inches  long,  and  souietimes,  as  in  Ayrshire.  Scotland,  a  yard.  Osmelite,  from  Niederkirchen, 
near  Woifstein,  Ba varia,  is  columnar  and  radiated;  G.  =  2  799-2*883,  Breitb.;  color  grayish 
wbite,  yellowish,  gray.     Walkeriie  varies  slightly  in  composition  from  ordinary  pectolite. 

2.  CompacU  Massive,  line-grained  and  tougb,  of  a  pale  green  color  and  resembling  some 
jade:  used  by  tbe  Alaska  Indiuns  for  implements,  hammers,  etc.    Anal.  7. 

8.  ManganpeciolUe.  Contains  4  p.  c.  MnO.  From  Magnet  Cove,  Arkansas,  occurring  in 
elœolite-syenite  with  tbomsonite  (ozarkite),  etc.  In  crystals  with  a,  c,  t  (iOl).  Measured  angles: 
ac  =  84"  42 ,  d  =  44'  26'.  a't  =  50"  55'.  H.  =  5.  G.  =  2845.  Cleavage:  c,  a  botb  perfect. 
Axial  angle  =  16"  approx.     Dispersion  very  strong,  p  >  %  analogous  to  titan! te. 

AnaL— 1,  Whitney,  J.  Soc.  N.  H.  Bost..  86,  1849.  2,  8.  Heddle,  Phil.  Mag.,  9.  248,  1856. 
4,  Lemberg,  Zs.  G.  Ges.,  24.  252,  1872.  5.  £.  B.  Enerr  &  E.  F.  Smith,  Am.  Ch.  J.,  6, 411, 1884. 
6.  A.  H.  Chesler,  Am.  J.  Se,  33,  287.  1887.  7,  F.  W.  Clarke,  ib.,  28,  20,  1884.  8,  Kbl.,  Ber. 
Ak.  Mûnchen,  1,  296,  1866.    9,  Heddle,  Min.  Mag.,  4,  121.  1880.    10,  J.  F.  WUliâms,  l.  c. 

G.         SiO,  A1,0.   CaO   Na,0    E,0     H,0 

1.  Bergen  Hill  |  54-62      —     8294    896       —      [2-87]  FeO  l'il  =  100 

2.  Ratho,^0iM  2-881        62-58    0*88    82-79    9-75(withE,0)3  04  =  9899 
8.        "      Gryst.  52  58    146    83-76    926        —       2-80=98-86 

4  Fassathal  54-21  —  8254  895  —  8  01  Fe,0, 1-68  =  10081^ 

6.  Lehigh  Co.,  Penn.          26  5517  —  3000  902  087  4-63  FcsO,  080  =  9999 

6.  Disco  Island  52-86  071  3488  7-50  047  4*70  =  100  57  r=100-82 

7.  Point  Barrow.  moês.       2*878  53  94  0  58  8221  857  —  409  FeO  <r.,  MgO  1-43 

8.  Niedcrkirchen,  O«m0^  52*68  —  84*47  8*28  <r.  294  FeO 0'37,  MnO  1*75 

9.  Costorphine  HUl,  [=  10044 

Walk&nte  2*712        52*20      —     2864    6*50      0-85      6*28  FeO  1*33,  MgO  513 

10.  Magnet  Cove,  [=  99  92 

ManganpectûlUô       2*845    \  63*03      —     80*28    8*99       —       2*48  MnO   4*25,    Fe,0. 

[010,  CO,  0*82  =  99-90' 

Fyr^  etc.— In  the  closed  tube  yields  water.  B.B.  fuses  at  2  to  a  white  enamel.  Decomposed 
pnrtinlTv  by  hydrochlorfc  acid,  gelatinizlng.    Often  gives  out  light  when  broken  in  the  dark. 

Oba.— Occurs  mostly  in  bajsic  eruptive  rocks,  in  cavities  or  seams;  occasionally  in  metamor- 
phic  rocks.  Found  in  Scotlaud  at  Ratho  Quarry  and  Castle  Rock,  uear  Edinburgh;  at  Eilsvth, 
Oor<t()ri>hhie  Hill  {walkeriie),  Loch  End,  Girvan,  and  Enockdolian  Bill,  in  Ayrshire:  and  at 
Tnl  sk  T.  etc..  I.  Skye.  Also  at  Mt.  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  ûrst  obtaiued; 
at  an  iron  mine  in  Wermlaud,  associated  with  chlorite  and  calcite.  Disoo  Is.,  Greenland  (so- 
called  okenite). 

Occurs  also  at  Bergen  Hill,  N.  J.,  in  large  and  beautiful  radiations;  Lehigh  county,  Penn.; 
compact  at  Isle  Royale,  L.  Superior;  at  Magnet  Cove,  Ark.,  in  elœolite-syenite  {manganpectoUte)\ 
compact,  massive  in  Alaska,  where  it  is  used,  like  jade,  for  implements. 

Réf.— 1  Bergen  Hill,  angles  in  zone  ac  not  very  exact.  ^  Cf.  Ph.,  Min.,  144,  1887;  Greg& 
LettsouL  Min  ,  218,  1858.     Dx.,  Min.,  1,  129,  547,  1862. 

331.  ROSBNBUSOHITB.  TT.  C.  Brôgger,  G.  FOr.  FOrh.,  9,  264,  1887  ;  Zs.  Er.,  10,  878, 
1890.    Zirkon-pectolith. 

Monoclinic.     Axes    à  :i\  è=  1-1687  :  1  :  0-9572;  /î=  *78°  13'=  001 A  100 
Brôgger. 

100  A  110  =  48°  50|',  001  A  101  =  34°  29',  001  A  011  =  43°  8J'. 

Fomm:  a  (100,  i-l),  c  (001,  0);  A  (540,  i-}),  s  (201,  2-î). 

Angles:  AA"  =  84°  56',  ah  =  ♦42''  28',  es  =  67^  28',  ck  =  81"  20',  «A'  =  •52* 28'. 

In  spheroidal  radiating  crystalline  groups,  rarely  showmg  distinct  crystals; 

also  felt-like. 

^  V  .    y-^  Cleavage:  c  perfect;  a,  s  rather  perfect.     Fracture 

yV f bJ'      uneven.     Brittle.     H.  =  5-6.    G.  =  3-30  Bgr.;  3-315 

^,>^ *^ -jv^      Cleve.    Luster  vitreous.     Color    light    orange-gray» 

Pleochroism  and  absorption  weak,  c  >  b  >  tt. 

Optically  --.    Ax.  pi.  and  Bx^  X  b.     Bx^  a  i  =  t  A  à  =  -  12°  to  -  14°. 

Comp.— 6CaSi0..2Na,ZrO,F,.(TiSiO,.TiOJ,Bgr. 

AnaL— Cleve,  Zs.  Kr.,  16,  882.  888.  1890 
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SIO,     ZrO,    TiO,  Fe,0,  La,0,  MqO    CaO     Nu,0 
1.  81-53    18-a»    T'5»    119    aStf-    Idâ    35  3H    1015  ign.  020  =  98'&a 

8.  81-86    30  10    6»5    l'OU    0  83?    139    24  B7      8  93  F  583  =  101  66 

*  iDCluding  a  Ilttle  CeiO.  BDd  a  tnce  uf  D[,0,. 

Pyr.— FuBM  easily. 

ObA.— Occurs  very  sporingly  in  the  regioii  of  tbe  Lftngeaund  flord  in  aouthern  Norway.  exact 
tocaliiy  uDkuovu  (Btu-kevik?).  It  is  associated  wilh  fegirite.  zircoo,  white  feldepar,  elsoHte, 
•od&lite,  tritomile,  leucopbanile,  elc. 

Named  for  Prof.  U.  Kosenbuscb  of  Ucidelberg. 


$,  9,  SSa.  1887.    /d.,Za.Er., 


Monoclinic.      Aies  à  :  i  :  i  =  1-09638  : 1  :  0-71517;  /3=69'' 48J'=001  A 100 


100  A  110  =  *45''  48',  001  A  101  =  36°  31',  001  A  011  =  33"  Slf. 
FonMt  a  aOO,  fi),  a  (010,  M);  1(810,^},  n  (210,  i-%;  m  (110,/);  ?(10I,-1-I),  r(011,M). 
.(111. -1). 

H"'      =  87*  SOI-  oy  =  48°  11'  «"  = 

«™"'    ~  HA.'  9r'  *v  =  «7°  ia- 


=  «4»*    5*' 


mq  s=    W  wr 


Twina:  tw.  pi.  a  common;  aiso  with  enclosed  tw.  lamelln.    CrystalB  prismatio 
wjth  m  promineiit,  also  tabular  |  a.  Also  i  a.  3. 

in  embedded  grains. 

Cleavage:  a  rather  pei-fect,  Brittle. 
H.=6.  G.=3-51-3'55.  LuBter  vitreouB. 
Color  light  jellow  to  neaily  colorlesa;  also 
dark  yellow  to  dark  brown.  Translncent, 
Pleochroisni  rather  Btrong;  i  deep  red- 
brown,  b  yellowish  green,  a  wine-yellow. 
Absorption,  t  >  b  >  a. 

Optically  —,  perhaps  in  Bome  kinda 
also  4" ■  Double  refiaction  veryatrong, 
Y-a  =  0-03.  Ax.  pi.  J  6.  Bx^  A  i  = 
—  19°  25'  to  —  20°  18'.  Axiul  angles 
and  refractive  index: 


=  m°  16' 


=  lirr  (n  ^  1-4118) 


Piga.  1-3,  Norway,  Bgr. 
2V»  =78°  46'       3  =  1-780 


Comp.,  Far.— Easeiitially  E(Si,Zr)0,  with  Zr(SiO,),  and  RTa,0,;  E=Mn(Fe): 
Ca:  Na,  =  7:6:9  appros.  ;  RZr(0,F,)  replaces  in  pjirt  EZrO,. 

Var.— Occurs  In  Norway  in  two  varieties,  ont'  Uglil  yellow  lo  nearly  colorlesa;  the  otlier 
dark  reUdieh  brown  to  blackisb  bronn;  the  former  varlely  contalna  more  soda  and  lime  and  bas 
Bx.  A  i  =  —  W  35';  tbe  latterhaa  Bx,  a  è  =  -  20°  18. 

An«L-l.  Cleve,  Q.  FCr  FOrli.,  7,  59S,  1885.  3,  H..  Ibid  .  9.  358,  1887.  8.  Id.,  Za.  Kr., 
16,  344.  1800. 

SiO,     ZrO,    TIO,  Ta,0.  Ft,0,  FeO  MnO    CaO     Na,0     F      H,0 
1.       Q.=3-81       38-71    81-65      —       —     564?    —     506    1100    11-33         103      =09-41 
a.        G.=8-M7      39-63    28-79    235    520    4*73?     —      5*59      0-70     10-77  ign.  324       =  9900 
B.  28-17    2890    200    41 8"  078    802    730      888    11-23    3  83    OOSX'SOe 

[=  101-01 
»  Incl.  Nb,0..  >■  X  =  Zircon. 


*  -The  Swc'dlsh  à  U  ei(ii[ valent  lo  the  DonUb  (Norwegian)  aa  aod  bas  Ihe  Mund  of  tbe  Engltab  o. 
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«ucoHte,  cappeleniie,  etc.,  and  on  ArO:  it  belongs  among  the  rarer  minerais  of  the  dikes  of 
eI»olite>  or  augite-syenite.  Further  noted  in  the  elfleolite-syenite,  occurring  on  the  southwestern 
boundary  of  the  provinces  of  Minas  Geraes  and  Sfto  Paulo,  also  in  the  Serra  de  Tingua,  Brazil; 
aimilarly  associated  on  one  of  the  Los  islands,  near  Sierra  Leone,  West  Africa;  in  the  sanidinyte 
of  Sflo  Miguel,  Azores. 

Réf.— L.  c,  and  Zs.  Kr.,  16,  839,  1890.    The  crystals  were  fint  described  as  mosandrite, 
Zs.  Kr..  2,  275,  1878. 


333.  WOEI^ERITZI.  Wôhlerit  Seheerer,  Pogg.,  69,  827,  184& 

Monoclinic.     Axes  à:i:è  =  1-0549  :  1  :  0-7091  ;    /3  =  *70°  45'  =  001  A  100 
Dx.-Dbr.  * 

100  A  110  =  ♦44''  53',  001  A  101  =  27°  27',  001  A  011  =  33°  48'. 

Forma»:           l    (720,  »^)  A  (130,  t-à)           «(012,^4)        «  (îll,  1)                jt  (211,  2-2) 

a  (100,  i-î)        n  (210,  t-2)  ,  .-^j    _  -   .       o  (011,  1-i)       j  (221,  2)?               i  (121,  -  2-2) 

*  (010.  a)         m  (110.  /)  ^  }i'  1  ^.    ^      /  (021.  2-1)        u  (311,  -  8-8)»       0(Ï21,  2.è) 

^  (001.  0)         g   (120,  ^à)  ^  jg^j'  ^[.j           ^  ^^j^  _  ij      €  (212, 1-2)?            oj  (161.  6.è)« 

nn'"    =   52°  56^'  ad  =   ♦43°  18'     es    =  49°  50f    pp'     =  51°  52' 

mm"  =  89°  46'  a»'  =  37°  1'      a  =  50°  30'     ss'      =  67'  "" 


|0 


^^       =  58°  19'  00'  =     67°  36'  c0  =  62°  17'  tï       =    88 

M'      =  37°     r  jT    =  106°  29'  ^^         .Qo    «,  0</»'  =  106°  15 

c*        =  39°  11'  ep    =    37°    3'  a's  =  73°  31'  Iv    Z    «<>  al' 

c<î        =  66°  19'  em  =    76°  29*'  irir    -    oi    w 

Crystals  commonly  prismatic  and  tabular  ||  a;  usually  twins,  tw.  pi.  a;  also 
with  enclosed  tw.  lamellœ.     Also  granalar. 

Cleavage:  ô  distinct.  Fracture  conchoidal  tosplintery.  Brittle.  H.  =  5 -5-6. 
G.  =  3-41-3-44.  Luster  vitreous,  inclining  to  résinons.  Color  light  yellow,  wine-, 
honey-,  resin-yellow,  brownish,  grayish.  Streak-powder  yellowish  wbite.  Trans- 
parent to  subtransi ucent. 

Pleochroism  distinct,  but  not  strong;  c  wîne-yellow,  b  clear  yellow,  a  nearly 
colorless.  Absorption  c  >  b  =  a.  Optically  — .  Ax.  pi.  nearly  J  d  (101)  and  _L  b, 
Bx,  A  <5  =  —  45  .  Bxo  J.  b.  Dispersion  small,  p  <  v.  Axial  angles  variable  even 
in  the  same  crystal,  Dx. 


1 

2H..r 
2Ha.bl 

=  89°  34' 
=  90°  54' 

2Har 
2Habl 

=  128°    6' 
=  127°    6' 

2Vr 

2Vbi 

=  76°  10' 

=  77=^    2' 

fir  =  1-67 
>»bi  =  1-69 

2. 

2BU.r 

2Ha.bl 

=  85°  41' 
=  86°  12' 

2Ho.P 
2Ho.w 

=  139°    8' 
=  138°  32' 

2Vr 

2Vbi 

=  71°  56' 

=  72°  18' 

fir    =  1-69 

Al  =  1-71 

a 

2U..r 
2Ha.bl 

=  86°  24' 
=  87°  30' 

2Hor 

2Ho.bi 

=  144°  24' 
=  144°    8' 

2Vr 

2Vbi 

=  71°  26' 
=  72°    1' 

fir  =  1-72 
A,i  =  1-74 

Also,  Brôgger.  Bx»  A  <^  =  —  43°  18',  and  axial  angles: 


For  Li 

2Ha.r     =  90°  53' 

2Ho.r     =  122°    9' 

.-.    2Vr    =  78*  18' 

"  Na 

2Ha.y     =   91°   18 

2Ho.y    =  121°  42' 

.-.    2Vy    =  78°  87' 

"  Tl 

2lUgr  =  91°  57' 

2Eo.gT  =  121°  15' 

.-.    2Vgr  =  78°  49' 

Comp.— Essentially  12R(Si,Zr)0,.RNb,0,;  where  R  =  Ca  :  Na,  =  4  :  1  nearly, 
also  including  Fe,Mn  in  small  amount  (Rg.).  Further  (Bgr.)  with  the  metazircon- 
ate,  RZrO,,  in  part  replaced  by  RZr(0,F,). 

Anal.— 1,  Seheerer,  1.  c.     2,  Hermann,  Bull.  Soc.  Moscow,  38,  467,  1865.    8,  Rammels- 
berg,  Pogg.,  160,  211.  1878.    4.  Cleve.  Zs.  Kr.,  16,  360.  1890. 
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SiOa     ZrO,   TIO,  Nb,0»  Fe,0«  FeO  MnO   CaO   MgO  Na,0  H,0      F 

1.  G.  =  8-41         80-62    1517      —     14-47    2-12      —     1-65    2619    0*40    7-78    024      — 

t=  98-54 

2.  29-16    22-72      —     11-58      —     1*28    152    2498    0*71    763    1-38      — 

[=  100  91 

3.  t  28-48    19-68      —     14-41      —  250         2618      —     778      —       — 

r-«  98*93 

4.  G.  =  8-442       8012    1611    0-42    12*85    048    1*26    100    2695    012    750    0-74    298 

X»  0-66  =  101  19 
^  X  =  Cerium  oxides. 

On  the  absorption  spectra,  see  KrQss  and  Nilson.  Ofv.  Ak.  Stockh.,  44,  869,  1887. 

P3rr.,  etc. — B.B.  in  a  strong  heat  fuses  to  a  yellowish  glass.  Witb  the  fluxes  gives  the  reac- 
tions of  manganèse,  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  hydrochloric  acid, 
with  séparation  of  the  silica  and  niobium  pcntoxide. 

Obfl. — Occurs  with  elœolite,  sodalite  (and  spreustein),  cancrinite,  barkevikite,  segirite,  etc., 
in  zircon-syenite,  on  several  islandsof  the  Langesund  liord,  near  Brevik,  iu  Norway,  especially 
on  the  island  Skudesundskjftr,  near  Bnrkevik;  also  on  LauiOskjflr  (=  Lâven)  and  StokO;  further 
on  the  island  RisO  near  Fredriksvftrn.  Some  crystals  are  uearly  an  inch  long.  Named  for 
Piof.  Friedrich  WOhler  (1800-1883). 

Ref.~i  Ann.  Ch.  Phys.,  13,  425.  1868;  and  earlier  ib.,  40.  76.  1854;  Ann.  Mines.  16.  229. 
1859;  Min.,  1.  162,  1862.  See  also  Dbr..  Po^..  92.  242,  1854;  the  System  was  at  first  supposed 
to  be  orthorhombic.  Morton  (quoted  by  Bgr.,  Zs.  Kr..  16,  855,  1890)  gives:  (i  :  S  :  é  = 
10686  : 1  :  070878;  fi  =  71"  8'.   ^  Cf.  Dx.,  1.  c,  and  Bgr.,  1.  c.    »  Bgr. 


y.  Tridinie  Section. 

334.  HIORTDAHLrm.     W,  0.  Brdgger,  Nyt  Mag.,  31,  232,  1889  (Separate,  1888);  Zs 
Kr.,  16,  367,  1890. 

Triclinic.     Axes    à  :  h  :  6  =:  0-99835  :  1  :  0-35123  ;  a  =  89°  22^,  /3  =  90° 
36f  ,  y  =  90°  5V  Brôgger. 

100  A  010  =  *89^54J',  100  A  001  =  89°  23^',  010  A  001  =  90°  37^. 


Fonni  ; 
«  (100,  »-i) 
à  (010,  i-ï) 


l  (210,  t-2') 
m  (110,  /') 

g  (120,  i-i') 


=  •44"  594' 
=  89"  53Î' 
=    70"    4^ 


alf  =  •44"  594' 

mM 

av 


h   (210.  '^2) 
Jf  (lîO,  7) 
*  (120.  ï2) 

ap  =    7r    If 
oâ  =  *7V  12' 
aœ  =    44'  48' 


V  (101,  '1-i') 

pO.n.  1) 
^(111.  ij 

a'g=  72"  11' 
bp  =  72"  14' 
be  =  71"  l^' 


e  (lîl,  '1) 
X (811,  3-8) 


y(8îl.8-8,) 
f  (8Î1,  '8-8) 


Me  =  •62"  58' 
pe  =  86"  83' 
ex    =  *41"  31' 


By  inverting  the  crystals  and  taking  v  (101)  as  the  base  (001),  BrOgger  calculâtes  the  follow- 


1. 


Ing  axial  ratio  and  angles,  which  show  the  resembïance  in 
form  to  wOhlerite: 

d:1:è  =  1-0588:1  :  07048 
a  =  90"  29'        fi  =  108'  49^'       r  =  90"  8'. 

Ciystaîs  tabular  )  a,  and  vertically  elongated; 
polysjrnthetic  twins  with  twinning  lamellae  having 
i  as  tw.  ax.,  tw.  pi.  _L  ^  »nd  comp.-face  ||  a. 

Cleavage  not  distinct.  Very  brittle.  H. =5-5-6. 
6.  =  3-267  Bgr.  Luster  vitreous  on  crystalline 
faces;  greasy  on  fracture  surfaces.  Color  light 
shades  of  straw-,  sulphur-  to  houey-yellow,  lessoften 
jellowish  ^brown. 

Pleochroism  not  strongly  marked:  c  wine-yellow, 
b  bright  yellow,  a  nearly  colorless.  Absorption 
c>  b  >  0.  Optically  +.  Bx.  situated  in  the 
upper  left-hand  front  octant,  oblique  to  a;  the  optic  normal  in  that  behind.  Ax. 
pi.  approximately  1 111.  Extinction-angles  with  è,ona  =  25°  and  65°,  on  J  =  15J° 
and  74J°. 

Comp.— Essentially  (Na„Ca)(Si,Zr)0„  with  also  fluorine  présent  (Bgr.)  asafluo- 
^irconate  RZrO,F,;  nearly  corresponding  to  40a(Si,Zr)0,.Na,ZrO,F,. 


Korway,  BrOgger. 
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SILICATE  a. 


AnaL--€leve,  Zs.  Er.,  16,  874,  1890. 

SîO,    ZrO,   TiO,  Fe.O,  FeO  MnO   CaO   Mj^O  Na«0  H,0      F 
G.  =  3-286        81-60    2148    1*50    0*34    0*94    096    8258    OlO    6-58    0*58    5'88  =  102*89^ 

Pyr.,  etc.— Fuses  easily  B.B.,  to  a  ^ellowish  wuite  enamel.    Gtelatinizes  wlth  acids. 
Obs.— Occurs  spariogh^  embedded  m  feldspar,  elœolite.  or  fiuorite  in  a  narrow  dike  on  the- 
island,  Mittel-Arô.  in  the  Lan^esund  fiord,  southern  Norway. 
Named  after  Prof.  Th.  Hiortdahl  of  Christiania. 


336.  RBODONITE.  Rother  Braunstein  pt.  Min.  qf  last  Cent.;  fr.  Eapnik,  BiwreeJU, 
Phys.  Arb.  Wieu,  1,  55,  1782;  Creirs  Ann.,  1,297. 1790.  Rothbraunsleinerz  pt.  Wem,  Dichtes 
Rotb-Braunsttiinerz  (Eapnikker  Feldspath)  Karst.,  Tab..  54,  78, 1800  (favoring  its  being  a  distinct 
species,  wbile  others  (HaQv,  Reuss,  etc. )  supposed  it  the  carbonate  mixedwith  quartz).  Roth- 
steiu  pt.,  Kieselmangan,  Mangankiesel,  Oerm.  Manganèse  Sparpt.;  Red  Manganèse;  Bisilicate 
of  Manganèse.  Rhodonit  Jeuche,  Germar,  in  Schw.  J.,  26,  112,  1819.  Hydropit  Oerviar, 
ib.,  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Manganèse  et  de  Chaux,  A,  Brongn.,  Ann.  Se.  Nat.,  8, 
411,  1826.  Fowlerite  (fr.  Hamburg,  N.  J.)  8hêph.,  Min.,  186,  1882,  2,  25,  1885.  Eapnikite^ 
Huot,  1,  289,  1841.  Paisbergit  Igelstràm,  Ofv.  Ak.  Stockh.,  148,  1851;  J.  pr.  Ch..  64.  190.  1851. 
Mangan-Amphibol  Sfnn.,  J.  pr.  Ch.,  47,  7,  1849  =  Hermannit  Kenng.,  Min.,  71,  1853  =  Cum. 
mingtonit  Rg.,  Min.  Ch.,  473,  1860.  Jftmrhodonit,  Eisenrhodonit  Weibull,  Ofv.  Ak.  Stockh.,  41, 
No.  9,  29.  1884,  Min.  Mitth. .  7,  117,  1885.  Eeatingine  (=  Fowlerite)  C,  U.  Shepard,  Contrib. 
Min.  1876. 

Triclinic.    Axes    d  l'a  :  é  =  1-07285  :  1  :  0-62127;  a  =  103°  18'  7";  /3  =108** 
44'  8";  y  =  Sr  39'  16"  Flink'. 

100  A  010  =  ♦94°  26',  100  A  001  =  *72°  36'  30",  010  A  001  =  *78°  42'  30". 


Forma': 

a  (100,  i-ï,  o  Dbr.) 
b   (010,  »-i.  s) 
c  (001,  0,  a) 

m  (110,  /',  b) 
/  (180,  »-S') 
g  (150.  i-5') 


t  (810.  '^-8) 

d  (210.  'i-â) 
If  (lîO,  '/.  c) 

ê  (i8o,  'i'i) 

M  (401,  '4-1') 

p  (201.  ,24,)» 

<p  (401,  M,)" 


Also  doubtful*:  445,  888,  661. 
1. 


r  (041,  W) 

p  ail.  1') 

g  (221,  2  ) 

e  (441,4')» 

s  (16-2  8,  ^6') 

a  (4-1 -12,  i4') 

m  (111,  ,1) 
2. 


*  (221,  ,2) 
»    (^1,  .4) 
fi  (121 -8.  ,4-12) 
®  (S28,  ,1-4) 

u  (228, 1.) 
r  (îïl,  Ij 
l   (448.  i) 


n  (SSl.  2,) 

^  (lîl.  D* 
y  (522,  '44)  _ 

X  (12  î  1,   12-12). 
w  (8Î2-8,  '4-4) 
h  (7  2816,  iÂ) 


3. 


4. 


6. 


7. 


Figs.  1-4,  Franklin  Furnace.  N.  J.    2,  8.  Pirsson.     5-7,  Pajsberg,  Flink. 
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am   =    48**  88' 


aM 

hm 

bf 
ha 
Vi 
b'd 


48'  554' 
45"  58^ 


=  18» 
=  lO'' 
=  66" 
=  58" 
VM  =  Ml" 


m 

54' 
59' 

88^' 


cp  = 
cp  = 
eq     = 

Cïïi     = 

eM  = 


284' 
17^ 
45' 
49' 


92" 
52" 
58" 
29" 
48"  84' 
68*  45^ 
86"  28' 


<mi  =  42*^    2' 

ck  =  62"  28' 

d  =  77"    8' 

Mk  =  ♦81"  184' 

cr  =  45"  57^^ 

a  =  57"  51' 

en,  =  78"  52' 


en  =  88*  59' 

op  =  56"  19' 

bm  =  49"  44' 

mr  =  61"  10^ 

h'r  =  69*  46' 

*n  =  86"  6' 

6y   =  58"  1' 


The  similaiity  in  fonn  between  pyroxene  and  the  tricHnlc  species,  rhodonite  and  babfng- 
Umite,  is  ahown  by  their  axial  ratios  and  axial  angles  (pp.  844,  345);  also  by  the  followlng: 


Pvroxene 

Juiodonite 

Babingtonite 


110  A  lîO 

«i«»'"  =  92" 
mM  =  92" 
mM    =  92" 


[0 

100  A  001 

221  A  221 

221  A  221 

50' 

ae  =  74"  10 

00'  ■=  84"  11' 

tw'  =  68"  4^ 

284' 
86^ 

ae  =  72"  864' 
ac  =  72"  29^ 

*»  =  86"    5' 

hd  =  69*  21' 

Grystals  usually  large  and  rough  with  rounded  edges.  Commonly  tabular  J  c; 
often  elongated  in  direction  of  M,  less  of ten  of  îh  ;  also  spear-shaped  (1  6)  ;  some- 
times  resembling  pyroxene  in  habit^  as  in  f.  5.  Commonly  massive,  eleavable  to 
compact;  also  in  embedded  grains.    * 

Cleavage:  «t,  i/'perfect;  6- less  perfect.  Fracture  conchoidal  to  uneven;  very 
tough  wLen  compact.  H.  =  5*5-6*5.  G.  =  3'4-3'68.  Luster  vitreous;  on 
cleavage  surfaces  somewhat  pearly.  Color  light  brownish  red,  flesh-red,  rose-pink  ; 
sometimes  greenish  or  yellowish,  when  impure;  often  black  outside  from  expos- 
ure.     StreaK  white.     Transparent  to  translucent. 

Optically  -.  Extinction-angles  on  a  (100),  inclined  32°  26'  and  44°  16'  to 
edges  a/m  and  n/c  respecti vely  ;  on  b,  inclined  10°  48'  and  97°  56'  to  edges  ù/a  and 
b/c;  on  c,  inclined  54°  26^'  and  39°  37'  to  edges  c/tn  and  c/M,  Ax.  ni.  forma 
angles  of  63°  and  38^°  with  the  planes  Jf  and  c.  Plane  1.  Bx^^  inclined  51  47'  and 
51   40'  to  the  same  planes.     Dispersion  p  <  v.    Axial  angles,  Flink: 


2Ha.r    =  79*  25' 

2Ho.r    =  109'  56 

• 

2Va.r     =  76"  57' 

2H..y    =  79"    0' 

2Ho.y    =  108"  25 

•  • 

2V«.T    =  76"  12' 

2HiLgr  =  78"  88i' 

2Ho.gr  =  107"  18^' 

•  • 

2Vi^gr  =  76"  22' 

Li 

Ka 

'n 


Comp^  Yar. — Manganèse  metasilicate,  MnSiO,  or  MnO.SiO,  =  Silica  45*9, 
manganèse  protoxide  54*1  =  100.  Iron,  calcium,  and  occasionally  zinc  replace 
part  of  the  manganèse. 

1.  Orâinary.  (a)  Crystallized.  Either  in  crystals  or  eleavable  masses.  The  minerai  in 
erystals  from  Pajsberg,  Sweden,  was  named  paUbergiU  (or  pajsbergite)  under  the  idea  that  it  waa 
a  distinct  species.    (b)  Granular  massive  to  compact. 

2.  FerriferouB.    Contains  sometimes  nearly  as  much  iron  as  manganèse,  anal.  9. 

8.  CeUeiferous;  Bustamitb.  Contains  9  to  20  p.  c.  of  lime.  Often  also  impure  from  the 
présence  of  calcium  carbonate,  which  sugsestB  that  part  of  the  lime  replacing  the  MnO  may  hâve 
corne  from  partial  altération.  Grayish  rea.  Named  after  M.  Bustamente,  the  discoverer.  The 
original  was  from  Mexico. 

4.  SXncffèrauê;  Fowlerite.  In  crystals  and  foliated,  the  latter  looking  much  like  eleavable 
red  feldspar;  the  crystals  sometimes  half  an  inch  to  an  inch  through.  This  minerai  is  mentioned 
by  Fowler  in  Am.  J .  Se. ,  9,  245,  1825,  as  siliceouê  oxyd  of  manganèse  from  Sterling,  N.  J.,  and 
as  often  oontaining  dysluite  (zinciferous  spinel).  It  occurs  under  the  same  name  in  Robinson's 
Cat.  Amer.  Min.,  298,  1825.  It  is  Thom^^on*^  femmlicate  of  manganèse,  Ann.  Lyc,  N.  Y.,  3, 
28,  1828.    Named  after  Dr.  Samuel  Fowler. 

AaaL— 1,  Berzelius,  Schw.  J.,  21.  254,  1817.  2,  V.  Flno,  Att.  Ace.  Torino.  18.  89,  1888. 
3,  H.  V.  FouUon,  Jb.  G.  Reichs.,  38,  25,  1888.  4,  Schlieper,  Dana  Min.,  468.  1850.  5,  6,  Ebel 
mann,  C.  R.,  20,  1416,  1846.  7,  Igelstrôm,  1.  c.  8,  Id.,  Ofv.  Ak.  Stockh..  40,  No.  7,  98,  188a 
9,  Wdbull.  after  deducting  2  76  p.  c.  magnetite  and  calcite,  ib.,  41,  9,  89, 1884,  and  Min.  Mitth., 
7,  117,  1885.  10,  Rg.,  Zs.  G.  Ges.,  18,  84.  1866.  11,  Ebelmann,  1.  c,  deducting  (Rg.)  12  p.  c. 
CaCO,  12,  LindstrOm,  Ofv.  Ak.  Stockh.,  37.  No.  6,  67,  1880.  18,  SipOcz,  »lin.  Mitth.,  81. 
1873.  14,  Rg.,  Mhi.  Ch..  459,  1860.  15,  Pirsson,  Am.  J.  Se.,  40,  484.  1890.  Also  5th  Ed. 
p.  226. 
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G.  SiO,     MnO    FeO  ZnO   CaO  MgO   H,0 

1.  Lângban  4800    4904      —       —     812    0 22      —  =  100-88 

2.  Viu,  Turin  8-68      f  44  27    48  70    151      —     451      —     124  =  100*28 
8.  Rosenau,  Hungaiy  }  44*57    4609    217      —     422    1*47    100  =    99*52 

4.  Cummington  51*21  42  65    4*84  —  2*93  tr.  —   =  101-18 

5.  Algiers  45  49  89*46     6  42  —  4  66  2*60            =    9868 

6.  St.  Marcel  46  37  47*38      —  —  5*48  —       -   =    99*28 

7.  Pajsberg,  Faùbergite  8^68         46 46  41*88    881  —  8 13  0*91  —   =  100 69 

8.  Wermland  47*00  81*20  10*60  —  570  2*50  0*80  =    97*80 

9.  Vester  Silfberg  8*672        45*12  24*25  22*44  —  6*62  1*20  —  A1,0,   1*38  = 

[100-01 

10.  Mexico.  BustamiU  47-35    4208      —       —     9*60      --     0 72  =    99*75 

11.  *•  *•  50  67    80*78    1  81      —    16*45    0*78      —   =    99  89 

12.  Lângban  8*40         47*66    3165    0*48      —    18*16    118      —  BaO0*19,    alk.. 

[0*27,  gangue  0  52  =  10011 

13.  Rezbânya  47*44    2818    6*54      —   2102    116      —  A1,0.   117  = 

[100'46> 

14.  Stîrling  Hill,  ^<wferi<d  46  70    31*20    8*85    610    6-30    2  81    018-100-74 

15.  Franklin  Furn.,     "         8674    |  46  06    84*28    8*68    7-38    7*04    1*80      —  =    99*64 

Pyr.,  etc. — B.B.  blackens  and  fuses  with  slight  intumescence  at  2*5;  witli  the  fiuxes  gives 
reactions  for  manganèse;  fowlerite  gives  with  soda  on  charcoal  a  réaction  for  zinc.  Slightly 
acted  upon  by  acids.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with 
calcium  carbonate.  In  powder,  partly  dissolves  in  -hydrochloric  acid,  and  the  insoluble  part 
becomes  of  a  white  color.     Darkens  on  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Obs.—Occursat  Lângban,  Wermland,  Sweden,  in  ironoi*e  beds,  in  broad  cleava^e  plates,  and 
also  granular  massive;  at  the  Pajsberg  iron  mines  near  Filipstad  ( paisbergité^ sometimes  in  small 
brilliant  crystals;  also  at  Elbin^erode,  in  the  Harz;  in  the  district  of  Ekatermburg  in  the  Ural 
massive  like  marble,  whence  it  is  obtained  for  ornamental  purposes;  with  tetrahedrite  at  Kapnik 
and  Rezbânya,  Hungar}*^;  inCornwall;  bt.  Marcel,  also  near  Viu,  Piedmont;  Algiers;  Teteladi 
Xonothi,  Mexico. 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders;  also  in 
Wai-wick,  Mass.;  in  an  extensive  bed  on  Osgood's  farm.  Blue  Hill  Bay,  Maine;  in  Irasburg  and 
Coventry,  Vt.;  near  Winchester  and  Hinsdale,  N.  H.;  at  Cumberland,  R.  l.\  fowlerite  atlidine 
Hill,  Franklin  Purnace,  and  Stirling  Hill,  near  Ogdensburgh,  N.  J..  the  two  localities  ouly  2  or  8 
miles  apart,  it  is  usually  embedded  in  calcite  and  is  sometimes  in  splendid  crystallizations. 

Named  from  poôov,  a  rose,  in  allusion  to  the  color.  The  name  is  attributed  to  Jasche  by 
Gkrmar  (1819),  but  is  not  in  the  Kleine  Min.,  Schriften  of  Jasche  (1817). 

Alt — There  are  two  prominent  methods  of  altération,  which  may  act  separatcly  or tog^ther. 
(1)  Through  the  strong  tendency  of  manganèse  protoxide  to  pass  to  a  higher  state  of  oxidation; 
in  which  process  the  red  color  changes  to  brown  or  black,  commencin^  with  the  exterior,  which 
becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  thus  resuit,  which  may  be  either  partly 
silicate,  or  wliolly  one  or  more  oxides  of  manganèse.   (2)  Through  the  tendency  of  the  manganèse 

Erotoxide  and  other  protoxides  présent  to  unité  with  carbonic  acid  afforded  by  alkaline  car- 
onated  waters,  thls  causing  the  silicate  to  be  penetrated  with  manganèse  carbonate,  and  often 
also  with  carbonate  of  lime  or  iron.  The  color  of  the  resuit  after  this  latter  method  is  usually 
grayish  red  to  grayish  white,  and  sometimes  brown. 

I.  By  Oxidation;  not  Hydrated  or  Carbonated. 

A.  Makcelinb  Berihier,  Ann.  Ch.  Phys.,  61,  79,  1832.  Color  grayish  black  to  iron-black; 
luster  submetallic;  G.  =  3*8;  H.  =  5*5-^.  From  St.  Marcel  in  Piedmont.  Hèteroclin  Breith. 
{Evreinov,  Pogg.,  49,  204,  1840)  is  from  the  same  locality,  and  of  the  same  nature,  as  recognized 
by  Breithaupt. 

B.  Dtbsnitb  «.  KoheU,  Grundz.,  828,  1888.  Thomson 's  sesquiâiUeate  of  Jf.,  from  Franklin, 
N.  J.  (Ann.  Lyc.  N.  York,  1.  c),  an  iron-black  ore,  with  G.  =  3*67;  it  is  altered  fowlerite 
Von  Eobell  cites  Thomson 's  analyste,  and  gives  no  description  of  his  own. 

II.  By  Oxidation/  Hydrated, 

tiTRATOPEiTB,  Wittinglte,  Neotocite,  are  names  of  results  of  this  kind  of  altération.  They 
are  found  along  with  rhodonite.  They  contain  about  85  p.  c.  of  silica.  See  Keotocitb  under 
Hydrous  Silicates.  Opsimose  of  Beudant  and  Elipsteinite  of  v.  Kobell  (see  beyond)  are 
names  of  a  similar  hydrous  silicate  containing  about  25  p.  c.  of  silica,  with  admixed  wad. 

III.  Carbonated. 

A.  Allaoite  JaschSt  Germar,  Schw.  J.,  26, 112, 1819;  GrQnmanganerz  Jasche,  EleinelOiL 
Schriften,  10,  1817.  From  Schebenholze,  near  Elbingerode  in  the  Harz,  is  either  dull  green  or 
reddish  brown,  and  affording  du  Menil  (Gilb.  Ann.,  61,  199,  1819)  7*5  p.  c.  C0«. 

B.  Photicitb  Germar,  Schw.  J.,  26,  116,  1819;  Photizit  Brandee,  ib.,  188.  Yellowlshi 
white.  isabella-  and  wax-yellow,  greenish  gray,  pearl-grav,  to  rose-red;  G.  =  2*8-8,  from  the 
same  locality  with  the  allagite.  It  afforded  Brandes  (ib.,  136)  11  to  14  p.  c.  of  carbon  dioxide, 
with  some  water.    Comeous  manganèse  {ffom-mangan  of  Jasche)  is  of  similar  nature,  it  con- 
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taining  6  to  10  p.  c.  of  carbon  dioxide;  color  brown  to  gray.  And  so  aiso  the  Cummingtoa 
rhodonite,  which  afforded  Scblieper  10  p.  c.  or  more  of  carbonates,  and  which  Hermann  erron- 
eously  made  a  manganesiau  amphibole. 

Anal.— 1,  Bertbier,  1.  c.    2,  Damoiir,  Ann.  Mines,  1,  400,  1842.    8,  Thomson,  Lyc.  NaW 
Hist.,  N.  T.,  3,  88.    4,  5,  du  Menil,  1.  c.    6-8.  Brandes,  1.  c. 

,  SiO,  A1,0,  Mn,0«  Fe^O.  CaO  MgO   H,0   CO. 

1.  MareeUne  2600    300    67*28      1*28    140    1*40 

2.  HeieroeHn  1024      —     7682    11 49    114    026      —       —    = 
8.  DysmUe                          88-39      —     51 67      944     —      — 

4.  AUagite,  green  1600      —       —      73  71      —       — 

5.  ••       Inwen  16  00     —       —      7900     «r.       —       — 

6.  PhoUcUe,  yeUawièh  8900    0*25    4618      0*50     —       — 

7.  "         grajfiBh  8600    600    87-33      OôO      —       — 

8.  Hom-mangancêê  8500    025    5716      0-26     —      — 

The  ores,  as  altération  continues,  graduate  into  true  oxides  of  maDgauese.  A  kind  from 
Pesillo  (called  PesiUite  by  Huot.  Min. .  1841)  bas  lost  nearly  ail  of  the  silica  in  the  change. 

A  séries  of  altération  jproducts  of  rbodonite  from  North  Carolina  and  Rhode  Island  bave 
been  analyzed  by  W.  N.  De  Regt,  cf.  Chester,  Jb.  Min.,  1.  187,  1888. 

Artif. — Formed  by  Bourgeois  in  crystalsby  fusing  equal  équivalents  of  silica  and  manganèse, 
dioxide.  Bull.  Soc.  Min..  6,  64,  1883.  Also  by  Gorgeu,  ibi^.,  10,  264,  1887;  described  by  Vogt 
from  the  iron  worksat  Westanfors,  Sweden,  in  Bessemer  slags  and  also  with  tbose  of  spiegeleisen. 
Ak.  U.  Stockh  ,  Bihang.  9.  29,  1884;  Arch.  Math.  î^at..  Christ.,  30.  80.  1889. 

Réf.— >  Ofv.  Ak.  Stockh.,  42,  No.  6,  159.  1885,  and  Zs.  Kr.,  11,  506,  1886.  Tlie  position  îai 
that  suggested  by  J.  D.  D.  (Mhi.  225,  1868),  which  shows  the  relation  to  pyroxene;  lateradopted 
by  Groth,  Tab.  Ueb.,  58,  102.  1874.  and  Flink. 

«  Cf.  Dbr..  Pogg.,  94,  396.  1855;  Greg,  Phil.  Mag.,  4,  196.  1856;  Kk.,  4.  174:  Dx.,  Min.,  1, 
68,  1862;  Siôgren,  Pnjsberg,  G.  Fôr.  Fôrh.,  6,  259,  1880;  Flink.  1.  c,  who  rives  many  new 
forms.    *  Firsson,  Franklin  Fumace,  N.  J.,  Am.  J.  8c.,  40,  484,  1890.    *  E.  S.  £).,  Franklin. 

HvDBORHODONiTE.  Hydrorodouit  N.  Bngstrâm,  G.  FGr.  FOrb.,  2,  468,  1875.  Massive; 
ci-ystalline.  Cleavage  easy  in  one  direction.  H.  =  5-^.  G.  =  2*70.  Luster  vitreous.  Color 
red-brown  Streak  brownish  white.  Translucent,  in  thin  splinters  transparent.  Analysis, 
EngstrSm: 

SiO,  4407  MnO  80 83  FeO  104  CaO  8  60  MgO  698  Ll,0  1-23  Na^O  0-39  H^O  1184  =  99  98 

A  second  analysis  gave  similar  results.  Soluble  in  hydrochloric  acid  with  the  séparation  of 
silica.    From  Lângban,  Wermland.  Sweden.    This  may  be  a  hydrated  rbodonite. 

KupsTBiNiTK.  Schwarz-Braunsteinerz  von  Elapperud  Klapr.,  Beitr.,  4,  187,  1807  := 
Opsimose  .B^ud.,  Tr.,  187,  1832.  Vattenhaltigt  Manganoxidsilikat  Bahr,  Ofv.  Ak.  Stockh.,  7, 
242,  1850.    Klipsteinite  KbL,  J.  pr.  Ch.,  97,  180,  1860. 

Amorpbous.  Compact.  H.  =  5-5  5.  G.  =  3  5.  Luster  dull  to  submetallic.  Color  dark 
liver-brown  to  black.  Streak  reddish  brown  or  yellowish  brown.  Opaque.  Analyses:  1,  Bahr, 
1.  c.    2.  V.  Eobell,  1.  c.  : 

SiO,   AUO,  Fe.Os  MnaO,  MnO  MgO  CaO   H,0 

1.  Klapperud,  Op«m.  23-69    061     914     56*21       —      0-39    050    951  =  10005 

2.  Dillenburg,  KUpst.  2500    1*70    400     32 17    25  00    200      —     900  =    98  87 

From  Elapperud  in  Dalecarlia  with  rbodonite;  also  from  the  Bornberj^  mine  at  Herbom, 
near  Dillenburg.  Beudant's  name  is  from  the  Greek  ot/ft/ioÇ,  laie;  Elipstemite  is  named  after 
Prof.  V.  Elipstein  of  Giessen. 

Fischer  shows  the  impurity  of  this  supposed  minerai,  Zs.  Er.,  4,  865,  1880. 

336.  BABZNGTONITB.    Lévy,  Ann.  Phil.,  7,  275,  1824. 

Triclinic.  Axes  à  :d  :  è  =  1-06906  :  1  :  0-63084;  a  =  104°  21^',  /3  =  108°  30f' , 
y  =  83°  34i'  Dauber*. 

100  A  010  =  92°  ^%  100  A  001  =  72°  28f ',  010  A  001  =  76°  58^'. 

Porma»  :  b  (010,  Î4,  s)  m  (110,  J',  b)  h  (221,  2')  /  (443,  D 

a  (100.  t^î.  o  Dbr.)  e  (001.  0,  a)  if  (lîO,  '/.  c)  g  (îil,  1,)  d  (221,  '2) 

am  =  •47'*  28'  b'M  =    42*»  48'  of   =    57'  86'  dh  =  69°  21' 

aJf  =    45''  13'  eh    =    48"    6'  cM  =  *87'*  28'  «A  =  50"  32^' 

mM=z  •92'  36'  em   =  *67"  48'  bh    =    51'  18'  ad  =  41"  48V 

6m    =    44'  41'  eg     =  HT  36'  b'd  =    59'  26'  a'g  =  75"  44' 

For  a  oomparison  of  angles  with  pyroxene,  see  p.  379. 


^82 


SILICATBa. 


Grystals  small^  somewhat  resembling  black  angite  or  hornblende.    Faces  in 

zone  c  h  m  striated  ||  tneir  intersection-edges;  also  c  d  eimilarly. 

Cleavage:  M  perfect;  also  m  less  so.  Fracture  subcon- 
choidal.  Brittle.  H.  =  5-5-6.  G.  =  3-35-3-37.  Luster 
vitreous,  splendent.  Color  dark  greenish  black.  Pleochroic. 
Faintly  translucent;  large  crystak  opaque,  or  faintly  subtrang- 
lucent.  Extiuction-angles  with  èona  (100)  44%  on  à  (010)  31  % 
Vogt. 

Comp.— (Ca,Fe,Mn]SiO,  with  Fe,(SiO,),  in  the  ratio  o£  9  : 1 
(anal.  1),  or  6  :  1  (anal.  2),  Rg. 

AnaL-1,  Rg.,  Pogg.,  103.  287,  804,  1868.  2,  Jehn,  Poffg.,  144,  694, 
1871,  and  Inaug.  Diss..  Jena.  1871.    8,  Forbes,  Phil.  Mag.,  37,  828,  1809. 


Arendal,  af  ter  Dx. 


4,  H.  Klemm,  Inaug.  Diss.,  Jena,  1878. 


1.  Areiidal 
^.  Hornseelbach 
Z.  Devonshire 
4.  AHifieial 


G.  BiO,    Fe,0,    FeO   MnO     CaO  MgO  H,0 

8-366        51-23    11-00    10*26    7*91    19-82  0-77  0  44  =  100-92 

8-855        50  44    1701      749    8-22    19  90  1*46  048  alk.  tr.  =  99*94 

8  484       49*12      9*78    12-87    1*25    20-87  8-67  0*78  Al, 0, 1*60  =  99-89 

8*24      I  48*89    16*25»  2948    2  89      1*81  1*48      —   =  100*25 

»  IbcI.  10*91  Mn,Oa. 


TjT^  etc.— B.6.  fuses  at  2*7  to  a  black  ma^netîc  globule,  and  with  the  fluxesgives  réactions 
ior  iron  and  manganèse.     Unacted  upon  b}'  acids. 

Obs. — Occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with  epidote  and 
massive  garuet;  in  iIk*  syenite  of  Sutheiiand  Scotland,  but  falselv  reported  from  the  Shetlands 
(Heddle);  at  Ilerboruseelbacb,  Mussiiu,iraplanted  upon  a  massive  ferruginous  quartz;  at  Baveno, 
Italy,  in  cavities  in  granité;  Devonshire,  Éngland. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Gouverneur,  St.  Lawrence  Go., 
K.  Y.  Small  black  polisbed  crystals  coating  mica  slate,  or  niicaceous  gneiss,  at  Athol,  Mass., 
referred  by  Shepard  to  babingtonite,  may  possiblv  belong  hère,  but  see  5th  £d.,  p.  228. 

It  was  nained  after  Dr.  Wni.  Babington  (1757-1838). 

Artif. — Observed  in  crystals  in  slag  at  the  Ressemer  steel  manufacture  at  Hoerde;  the  com- 
position (anal.  4)  varies  somewhat  widely  from  that  of  the  natural  minerai;  aiso  in  cavities  in  a 
roasted  iron  ore  from  Finspong,  Yogt,  Ak.  H.  Stockh.,  Bihang,  9,  No.  1,  87,  1884. 

Réf. — ^  Arendal,  Pogg.,  94.  402.  1855:  cf.  rhodonite.  See  also  Lévy,  1.  c;  Dx..  Min.,  1, 78, 
1862;  Rath,  Baveno,  Pogg.,  136,  588,  1868;  Id.,  Nassau,  Pogg.,  £rg.,  5,  420,  1871;  Schraof, 
Atlas,  xzz,  1871. 


3.  Amphibole  Group. 

Orthorhombic,  Monoclinic,  Triclinio, 

Composition  RSiO,  with  R  =  Ca,Mg,Fe  chiefly,  also  Mn,Na-(K,),H^  Further 
often  containing  alnmininm  and  ferrie  iron^  in  part  as  NaAl(SiO,),  or  NaFe(SiO,),; 


n  m 


perhaps  also  as  RR,SiO«. 


337.  Anthophyllite 
337 A.  Oedrite 


a.   Orthorhombic  Section* 

àil 

(Mg,Fe)SiO,  0-5138:1 

(Mg,Fe)SiO,  with  (Mg,Fe)Al,SiO. 


fi,  Monodinic  Section, 


338.  Amphibole 


à:i:è  fi 

0-5611  :  1  :  0-2938        73*'  58' 


Non-aïu  m  inous 

Tremolitb  CaMg,  (  Si  0 ,) , 

AcTiNOLiTE  Ca(Mg,Fe)  (SiO,)^ 

Néphrite,  Asbestiis,  Smara^dite,  etc. 
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CUMMINGTONITE       (Fe,Mg)SiO, 
Ampliibole-anthophyllite 

Dannemoritb  (Fe,Mn,Mg)SîO, 

Silf  bei'gite^  Hillângsito 


Geunkrite 

ElCHTEEITB 

Alnminous 

Edenitb 

Pargasite 

hornblekde 

339.  Olaucophane 

340.  Riebeckite 

341.  CrooidoUte 
848.  Arfiredsonite 

342  A.  Barkeyikite. 


FeSiO. 
((K,Na),Mg,Ca,Mn)SiO, 

)  Chiefly  Ca(Mg,Fe),Si,0„  with 

Ç  Ka.Al,Si,0„  and  (Mg,Fe),(Al,Fe),Si,0 

NaAl(SiO,)..(Fe,Mg)SiO, 
2NaFe(SiO.),.FeSiO. 
NaFe(SiO,),.FeSiO. 
Na.(Ca,Mg).(Fe,Mn),,(Al,Fe).Si„0„ 


r^  Tridinic  Section. 


348. 


m 


Cossyrite 


Na,Fe,AlFe(Si,Ti)„0., 


àxliè 

0-6778  :  1 :  0-3606 
72°  49'  y  =  90°  approx. 


The  Amphibole  Group  embraces  a  number  of  epecies  which,  while  falling  in 

différent  Systems^  areyet  closely  related  in  form — as  shown  in  thecommon  çrisraatio 

cleaviige  of  54°  to  56° — also  in  optical  characters  and  chemical  composition.     As 

already  noted  (seep.  345),  the  species  of  this  groujyform  chemicallya  séries  parallei 

to  that  of  the  closely  lalbed  Pyroxene  Group,  and  between  them  there  is  a  close 

relationship  in  crystalline  form   and  other  characters.     The  amphibole  group, 

however,  is  less  fuUy  developed,  including  fewer  species,  and  those  known  show  less 

variety  in  form. 

The  chief  distinctions  between  pyroxene  and  amphibole  proper  are  the  following:  prismatic 
angle  with  pyroxeue  87°  and  93°;  with  amphibole  66°  and  124":  the  prismatic  cleavage  belng 
much  more  distinct  in  the  latter.  With  pyroxene,  crystals  usually  short  prismatic  and  often 
complex,  structure  of  massive  kinds  mostly  lamellaror  granular;  with  amphibole,  crystals  chiefly 
long  prismatic  and  simple,  columnar  and  fibrous  massive  kinds  the  rule.  The  spécifie  gravity 
ai  most  of  the  pyroxene  varieties  is  hi^her  than  of  the  like  varieties  of  amphibole.  In  com- 
position of  corresponding  kinds,  magnésium  is  présent  in  larger  amount  in  amphibole  (Ca  :  Mg  = 
1 : 1  in  diopside,  =  1  :  3  in  tremolite);  alkalies  more  frequently  play  a  prominent  part  in  amphi- 
bole.   Cf  also  pp.  388,  890. 

The  optical  relations  of  the  prominent  members  of  the  group,  as  regards  the 
position  of  the  axes  of  light-elasticity,  is  exhibited  by  the  following  figures  (after 
Cross);  compare  p.  346  for  a  similar  représentation  for  the  corresponding  members 
of  the  pyroxene  group. 


m. 


IV. 


V. 


VL 


I.  Anthophyllite.    II.  Glaucophane.    m.  Tremolite,  etc.    lY.  Hornblende. 

V.  Arfvedflonite  (?).    VI.  kiebeckite  (?). 
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a.  OrthorhatnMc  Section. 

337.  AMTHOPHTLUTX3.  Antbopbyllit  Schumacher,  Verzeichn.,  96, 1801.  Antophylllt 
Karst.,  Tab.,  32,  1808.  Antbo^rammit  Breith,,  Cbar.,  29,  1820.  Antbolitb  ^mtA.,  Uib.,  88> 
1830.     Eupfferit  R.  Hemumn,  Bull.  Soc.  Nat.  Moscou,  36,  243,  1862. 

337A.  Gedritb  Dvfrenoy,  Ann.  Mines,  10,  582,  1836. 

Orthorhombic.  Axial  mtio  à\l  ^  0'51375  :  1,  Penfield*.  Prismatic  angle> 
mm'"  =  54°  23'.  Crystals  rare,  habit  prismatic  but  prisins  not  termiûated. 
Commonly  lamellar,  or  fîbrous  massive;  fibers  often  very  slender.  Also  inaggrega- 
tions  of  prisms,  like  actiuolite. 

Cleavage:  prismatic,  perfect;  b  less  so;a  sometimes  distinct.  H.  =  5 -0-6. 
G.  =  3  •1-3*2.  Luster  vitreous,  somewhat  pearlv  on  the  cleavage-face.  Color 
brownish  gray,  yellowish  brown,  clove-brown,  orownish  green,  emei-ald-green, 
sometimes  metaUoidal.  Streak  uucolored  or  grayish.  Transparent  to  sub- 
translucent. 

Anthophyllite  is  usually  optically  +  (Dx.,  anal.  2);  also  optically  +  for  red, 
—  for  yellow,  green  (Pfd.,  anal.  1).  Ax.  pi.  always  1  è.  Bx»  usually  JL  c;  also  J.  c 
for  red,  J.  a  for  yellow,  green.    Axial  angles  and  indices: 

Kongsberg»  (anal.  2)     2Ho.r  ^  117*  26'     2Ho.y  =  IW**  26'    .-.   2Vo.r  =  99' 58'    A  =  1686Dx. 
(other  sections)  2Ho.r  =  HO'  49',  117*'  18',  2Ho.y  =  112''  4',  2Ho.u  =  109'  6',  111'  5è' 


Franklin.  N.  C.»  (anal.  1)  section  [a         2H,  =  87'  81'         2Hy  =  85'  45'         2H^  =  88*  44 

"       I  0  2H,  =  87'  24'         2Hy  =  88*^    5  2H^  =  88*  28' 

.-.     2V,  =  90'  4'    2Vy  =  88'  46'    27,,  =  87'  28'  and  fi,  =  16276    fi^  =  l'63ô8    /î^  =  1-6496 
Also,  nieasured    fij  =  1-6801        Xy  =  16404       .-.     or^  =  1-6288. 

Gedrite  from  Fiskemâs  is  optically  — .    Axial  angles  and  indices,  XJssing': 

2Hiur  =  89'  24'  2H|^y  =  89'  6'  2Hiugr  =  88'  45' 

/?,  =  1-6358  rr  =  lW89  .'.     a,  =  1-623  2V,  =  78i'. 

Comp.,  Yar, — (Mg,Fe)SiO„  corresponding  to  enstatite-bronzite-hypersthene 
in  the  pyroxene  group.  Aluminium  is  sometimes  présent  in  considérable  amount. 
There  is  the  same  relation  in  optical  character  between  anthophyllite  (+)  and 
gedrite  (— )  as  between  ensUitite  and  hypersthene. 

Var.— 1.  Anthophyllite,  Mg  :  Fe  =  4  :  1,  3  :  1,  etc.  For  3  :  1,  the  percentage  com- 
position is:  Silicii  65-6.  iron  protoxide  16'6,  magnesia  27*8  =  100.  In  anal.  2,  Mg  :  (Fe  -f-Mn  + 
Ca  -\-  Ha)  =  3:1  uearly,  the  water  is  hère  chemically  combiued.  Anthophyllite  sometimes 
occurs  in  forms  resembling  asbestus. 

In  Kupfferiiâf  tbe  magnesia  prédominâtes  largely;  it  thus  seems  to  correspond  more  nearly 
to  an  enstutite;  a  )ittle  chromium  gives  it  a  deep  green  color. 

2.  Aluminous,QKDRiTE.  Iron  is  présent  iu  larger amount, and  also  aluminium;  ithence cor- 
responds nearly  to  a  hypersthene,  some  vurietiesof  whichnre  highIyaluminous(cf.  anals.,  p.  350); 
the  aluminium  may  be  présent  as  MgAUSiOs.  The  gedrite  from  Bamle  bas  mm"  =  54"  40' 
(Dx.),thttt  of  Fiskernas.  mm'  =  55'  12  4  (Ussing). 

Thalackerite  Breith.  is  an  anthophyllite  from  Oreenland,  having  a  metalloidal  luster  |  h, 
Optically  +.     2Ho.r  =  117'  85'  Dx.,  N.  R.,  32,  1867. 

Hydrous  antTiophyllUes  bave  been  repeatedly  described,  but  in  most  cases  they  bave  been 
shown  to  be  hydrated  monoclinic  amphiboles.  That  of  Thomson,  from  New  York  Island,  bas  been 
examined  by  Smith  and  Brush,  Am.  J.  Se,  16,  49, 1853.  Another  from  Glen  Urquhart.  Scotland, 
described  by  Heddle  (3Iin.  Mag.,  4,  213. 1881),  is  actinolite,  as  shown  by  Lcx.,  Bull.  Soc.  Min.,  9, 
7,  1886. 

A  rainerai  regarded  by  Pisani  as  the  snarumiU  of  Breithaupt  (5th  Ed.,  p.  316)  is  probably  a 
somewhat  altered  anthophjfllite,  cf.  anal  13,  and  Dx..  C.  R..  84,  1510,  1877.  Another 
•■  snarumite"  bas  a  composition  near  spodumene.  cf.  Breith.,  Jb.  Min.,  820,  1872. 

Anal.— 1.  Penlield,  Am.  J.  Se,  40,  894,  1890.  2,  Pisani,  Dx.  Min.,  1,  536.  1862.  3.  Bre- 
zina.  Min.  Milth.,  247,  1874.  4.  Heddle,  Min.  Ma^.,  3.  21,  1879.  5,  Hermann,  1.  c.  6,  Pisani. 
L'Institut,  190,  1861.  7,  Pet^rsson,  Ofv.  Ak.  Stockh  .  39.  No.  10,  7, 1882.  8,  Rosenius,  Zs.  Kr., 
2.  498,  1878.  9,  Stadius,  ibid.  10,  Lechartier,  Dx.,  N.  R..  32,  1867.  11,  Ussing,  Ofv.  Ak. 
Stockh..  46,  29,  1889,  Zs.  Kr.,  16,  609,  1889.     12.  lîJ.  V\smû.  C.  R..  84,  1510.  1877. 


Anïhophyllite. 

G. 

1. 

Franklin,  N.  C. 

8008 

2. 

Kongsberg 

8. 

Uermannschlag 

4. 

Scotland 

8068 

5. 

Ilnien  Mts., 

Kupferite 

808 

Oedîite. 

6. 

Hêas.  Gèdres 

7. 

Hilsen 

8. 

Blnnsvik 

8022 

9. 

•< 

8*045 

10. 

"United  States' 

'8*225 

11. 

FiskernfiM 

12. 

Bamle 

2-96 

18. 

Snanim, 
SnoTumUô 
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SiO,  A1,0,     FeO    MnO  MgO    CaO  Alk.    HaO 

57*98    0  63    10  89    081    2869    0*20      —     1*67  ign  (100°)  0  12 

[=99-99 
5616    2-65    1418    0*91    2319    1*51      —     288  =  100  98 
57  89    2-04      6  58      —     29  08    069      —     2*56  Fe,0,  0  42  = 

L98-71 
66-86    4-49      818    087    2587    109      —     886  =  100  67 

57-46    1-21*    605    0-65»»  3088    298     ir,     082  =  100 

}  4817  16  80  18-56  —  15-73  1-32      —  421  =  9979 

43-92  11-34  16-81  1*47  1914  302      —  168  =  97-38 

51-74    855  20-35  041  1645  1  79      —  —   =  9929 

5205    9-46  20-72  026  1724  1*85      —  —   =  101  08 

46  74  13-70  28-09  —  8  76  0*77      -  190=  99*96 

4618  22-22«  2*77  —  25  05  —  2-30*  1-37  =  99*89 

51-80  12-40  3-67  —  27  60  —  144  800  =  99-91 

57-90  13-55      1-90      —     19 40    087    4*50    286  =  100-96 
•Cr,0..  «"NiO.  «  Incl.  0-44  Fe,0,.  '  Na,0. 

A  "kupfferite"  analyzed  by  Lorenzen  from  Qreenland  isshown  by  Ussing  to  be  bronzlter 
(anal.  5.  p.  347). 

Pyr.,  etc. — B.B.  fuses  with  difflculty  to  a  black  magnetic  enamel;  with  the  tiuxes  gives 
reactions  for  iron;  unacted  upon  by  acids. 

Obs. — Anthopbyllite  occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates 
and  âbers  near  Kongsberg  in  Norway,  and  with  gray  cobalt  near  Modum;  in  the  spherical  micft 
aggregates  at  Hermannschlag,  Moravia;  probablv  in  the  gabbro  of  the  Lizard,  Cornwall  (Teall). 
In  the  U.  S.,  at  the  Jenks  corundum  mine,  Franklin,  Maçon  Co.,  N.  C. 

Named  from  anthophyUum,  clove,  in  allusion  to  the  clove-brown  color,  as  Schnmacher 
States. 

KupfferiU  ia  from  a  graphite  mine  in  the  Tunkinsk  Mts.,  near  L.  Baikal.  The  analysis  hère 
giTen  is  from  a  minerai  of  similar  kind  from  near  Miask,  in  the  Ilmen  Mts.  The  former  has 
not  been  analyzed.  Koksharov  has  also  found  it  near  the  Sanarka  river,  Ural.  Named  after 
the  Russian  crystallographer  and  physicist  Adolf  Eupffer  (1799-1865). 

The  original  gedrUe  is  from  the  valley  of  Héas,  near  Qèdres.  France,  and  contains  micro- 
floopic  black  spinels  (pieotite).  Similar  aluminous  anthophyllites  hâve  been  «observed  in  crys- 
talhne  schists  from  other  localities,  as  at  Hilsen  near  Snarum,  also  EragerO,  Bamle,  in  Norway; 
Stansvik  near  Helsingfors,  Finland  (SJOgren);  also  Fiskemfts,  Greenland. 

Réf.—'  Franklin,  Maçon  Co.,  N.  C,  Am.  J.  Se,  40,  394.  1890.  »  N.  R.,  31,  1867.  »Zb. 
&..  16.  609,  1889. 

PiDDiNGToNiTB  Haidxnger,  Ber.  Ak.  Wien,  41,  251,  1860.  The  ash-gray  mass  of  th& 
météorite  of  Shalka,  in  Bancoorah,  conslsting  in  part  of  grains  having  two  easy  cleavagea 
hiclined  to  one  another  70%  with  H.  =  6*5;  G.  =  8-412  Haid.,  866  Piddîngton;  and  fracture 
résinons,  and  containing  small  embedded  grains  of  chromite.  Hauer  obtained:  SiO*  57*66, 
A],0,  tr.,  FeO  2065,  M^  1900,  CaO  1*53  =  98  84.  which  is  nearly  the  composition  of  antho- 
pbyllite. The  météorite  was  first  described  by  H.  Piddington  in  the  J.  Asiat  Soc.  Bengal,  20, 
299,  1852. 

338.  ABSPaiBOLB.  SkOrl  (=  Schôrl)  pt.  WaU.,  1747  (excluding  Amiantus.  Bergkork, 
etc.,  and  Asbestus).  SkOrl  pt.,  StrftlskOrl  (=  Strahlsteiu)  OronsL,  Min.,  1758  (excl.  Asbestus 
=  Amianthus)  and  Bergkork.  id.  Hornblende  Wern.,  Bergm.  J.,  1789  (excl.  Strahlsteln  and 
Asbest).  Hornblende  Aar«^,  Tab.,  1791  (excl.  Strahlsteln.  Tremolit,  and  Asbest).  Id.  (excl. 
also  Smaragdit  pt.)  KanL,  Tab.,  1800.  1808;  id.  UUmann,  1814,  and  Jameson,  1817.  Amphibole 
(incl.  Actinote)  H,  Tr. ,  1801  (excl.  Grammatite  =  Tremolite  and  Asbeste).  Amphibole  (incl. 
Actinote  and  Grammatite)  H,  Tabl.,  1809  (excl.  Asbeste).  Heterotyp  (iocl.  Asbestus,  Bronzite, 
Hypersth.,  Anthoph.  with  other  varieties)  Hauêm.,  Handb.,  1813.  Hornblende  *7am«ftm,  Syst., 
1^  (excl.  Actinolite.  Tremolite.  Asbestus.  Carinthine).  Amfibole,  Orniblenda.  liai.  Anflbola, 
Homblenda,  /^n. 

Tremolite.  Tremolit  iVm.  de  Saussure,  Voy.  Alpes,  4,  g  1923.  1796.  Grammatite  H,  Tr., 
a.  1801.  Kalamit  Wem.,  Tasch.  Min..  10.  169,  1816.  Calamité.  Raphilite  Thom.,  Min.,  1, 
153.  1836.  Sebesit  in  Breith.  Handb.,  589.  1847.  NordenskiOldit,  Eenng.,  Ber.  Ak.  Wien,  12, 
297.  1854.    Hexagonite  Ooldsmith,  Proc.  Ac.  Philad..  160.  1876. 

Actinolite.  Strftlskôrl  pt.  Crontt,  1.  c.  Strahlsteln  Germ.  Actynolite  Kirw.,  Min.,  1,  167, 
1794.  Schorl  vert  du  Zillerthal,  Zillerthite,  Delamet/i.,  T.  T..  2,  357.  1797.  Actinote  H..  Tr., 
3. 1801. 
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Néphrite.    Pietra  di  hijada  [fr.  Mexico  or  Peni]  Bpan.     Lapis  nephriticus  A.  Clutiuê, 
Dineri.,  1627;  C.  BarthoUnuê,  Opusc.,  1628;  deBoot,  Gemm.,  1609.    lApis  Inàiciis  Aidrovandus, 
Met.,  p.  706.    Talcum  uephriticum  lAnn.,  1768.    Jade,  Pierre  néphrétique,  d'Argenmlle,  OrycL 
186.   1755;    Sage,  de  Lûle,  etc.     Nephrit   Wern.,   Ueb.   CroDst.,  185,   1780.     Kidney  Stone. 
Nierenstein,  Beilstein,  Oertn,    Cachofong  pt. 

Abbestus.  ^AfÂiavToi  XîBoi  Diœcor.,  6,  155.  [Not  da/Héaroi  [=  Quicklime]  Dioëûar., 
6.  138J  Asbestos.  Linum  vivum,  Amiantus,  Ftin.,  19,  4,  36,  81.  Lapis  Carystius  (fr.  Carys- 
tum)  AusanMS.  Lana  montana.  Amiantus,  Asbestus,  ^-ic.,  Foss.,  258,  1&16;  Wall.,  Min., 
140.  143,  1747  (Caro  montana  or  BftrgkOtt  =  Mountain  leatlier.  and  Suber  montanum  or  BArg- 
koark  =  Mountain  cork,  being  included).  Asbestus,  Amianthus,  Carystine  (=  Mtn.  leather 
and  cork),  HUl,  Foss.,  166,  1771.  Kymatin  BreOh.,  Uib.  1830.  Char.,  113, 1832.  Byssolite  (fr. 
Bourg  d'Oisans)  Saussure,  Voy.  Alpes,  §  1696;  Asbestliide  (ib.)  Vauq.  d  Macquart,  Bull.  8oc. 
Pbilom..  No.  54,  1797;  Amianthoide  (ib. )  Delameth.,  T.  T.,  2,  864,  1797. 

Smaraqdite  Saussure,  Voy.  Alpes,  4,  §g  1318,  1362,  1796.  Diallage  verte  pt.  H.,  1801; 
Oreen  Diallage  p^    Diallagon  UUmann,  Tab.,  90,  1814. 

CuMMiNOTONiTE  Dewey,  Am.  J.  Se,  8,  59,  1824.  Amphibole- Anthophyllite  Dx.,  N.  R.» 
114.  1867.     Antholite  Dana,  Min.,  234,  1868. 

Dannemorite  (Jern-och-manganoxidulrlk  Hornblende  A.  Erdmann,  Dannemora  Jernm., 
52,  1851.  Dannemorit  Kenng.,  Ueb.  61,  1855,  1856).  Asbeferrite /j/^^trôm,  B.  H.  Ztg.,  26,  23. 
1867.  8ilfbergit  WeibuU,  Of ▼.  Ak.  Stockh.,  41.  No.  9,  24,  1884.  Hillangsite  Igelstrôm,  BuU. 
Soc.  Min.,  7.  282. 1884;  HillAngsite. 

Grunerite  (Pyroxene  ferrugii^eux  (fr.  CoUobrlères)  Grûner,  C.  R.,  24,  794;  Grûnerit 
Kenng,,  Min..  69,  1853). 

Riohterite  Breùh.,  B.  H.  Ztg.,  24.  364,  1865.  Breislaklte  Brocehi,  Gat.  di  una  laccolta  di 
Rocce.  28.  60,  70,  192.  1817.    Cyclopelte  Dx.,  Min..  1,  65,  1862. 

Hornblende— 

Edenite.  Edenit  Breùh.,  Handb.,  558.  1847.  KokscharoWit  N.  Nardenskiôld,  Bull.  Soa 
Nat.  Moscow,  30,  223,  1857. 

Paroasite.  Hornblende.  Gomeus  fissilis  pt.,  Gorneus  solidus  pt.,  G.  crystallisatus  pt., 
Hornbarg,  Skiôrl  pt..  WaU.,  Min.,  138.  139.  1747.  SkOrl  pt..  Basaltes  pt..  Bolus  particulis 
■squamosis  pt. .  Oronst.flO,  82,  1758.  Schorl  opaque  rhomboidal  pt..  Schorl  argileux  pt..  de 
LisU,  Grist..  2,  389  (pi.  iv.,  f.  97,  99),  424,  1783.  Basaltische  Hornblende  Wern.,  Bergm.  J.. 
1789  (incl.  also  augite).  Basaltische  H.  (augite  excl.)  Wern..  1792.  and  later;  Karst.,  Tab..  1800. 
Pargasit  iStetn/itfi^,  1814,  Tasch..  Min.,  301,  1815.  Amphibolit  BreUh,,  Ghar.,  1823,  Uib..  34. 
1830.  Diastatit  (fr.  Wermland)  Breith.,  Ghar.,  184, 1832.  Syntagmatit  (fr.  Vesuvius).  Wallerian, 
Breith.,  B.  H.  Ztg.,  24.  428,  1865. 

Noralite  Z>ana,  Min.,  236.  1868.  Gamsigradite  Breith.,  B.  H.  Ztg.,  20,  51.  1861.  Berga- 
maskite  LuecheUi,  Mem.  Ace.  Bologna.  2,  897.  1881.  Kaersutit  Lorenaen,  Medd.  GrOnland. 
•7,  1884. 

Monoclinic.     Axes  à\ï:t-  0-55108  :  1  :  0-29376;   ft  =  73°  58^'  =  001  A* 
100  N.  Nordenskiôld-Koksharov*. 

100  A  110  =  27°  54^',  001  A  101  =  24°  4',  001  A  011  =  15°  46'. 


Forma*  : 
a  (100.  i-l) 
h  (010,  U) 
c  (001.  0) 

n  (310.  ^8) 
q  (210.  Uif 
«S  (480.  ^î)« 


f»(110,  7) 
e   (130,  t  à) 

X  (150.  i'hy 

Y  (170.  t-T)* 
t  (101,- 1-î) 
P  (ÎOl.  1-î) 


1. 


h  (508,  H)' 
/  (201,  2-*) 
/  (801.  34)» 

r  (OU,  l-i) 
i  (031.  3-i) 
p  (051,  5-i) 

2. 


a  (112,  -  i) 
d  (îll,  1) 
P  (832,  I) 
P(221.  2)< 
n  (512,  f8)« 
*  (211,  2-2) 

0  (121, -2.à) 
3. 


f)  (231.  8 1) 
c  (121,  2  2) 
g  (251.  5-4)» 
u  (Î31.  3-3)* 
s  (Ï41.  4-4) 
y  (2101.  10-5)* 


Flgs.  1-3.  Russell.  N.  Y.    4.  Pierrepont,  N.  Y.     Penfleld. 
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ïlgs.  5-7.  11,  Russell.  N.  T.  8.  ».  Plerrepont,  N.  Y.  10,  Roasle.  N.  Y.  12.  DeKalb.  N.  T. 
Figa.  S-12,  Penfleld.  13,  A  dark  green  amphibole  enclosiDg.  In  paralle]  position,  a  pale 
gnett  pyroxene,  liiusell,  N.  Y.,  Q.  H.  Williams. 

Twins':  (1)  tw.  pi.  o,  common  as  contHct-twina:  r.iiely  polysynthetic'.  (2)  c,  aa 
tw.  lamcllEB.  occaeionally  produeing  a  partiiig  aiialo-  14. 

gons  to  that  more  common  witli  pyroxene  (f,  13). 
Crystalacommonlyprismaticwith  m  shortff.  1,2), or 
elongated  (f.  5,  etc.^  ;  uBually  terminated  by  the  low 
clinodome,  r,  eometimee  by  r  aod  p  eqnally  nevelopod 
and  then  snggesting  rhombohedral  forms  (as  of  the 
low  terminal  rhomtohedron  of  tourmaline),  aince  the 
angles  rr'  and  pr  approicimiite  to  eîich  other;  the 
form  a  not  very  common,  Also  colnmnar  or  fibroiis, 
coarse  or  fine,  fibers  often  Jike  flux;  rarely  lamellar; 
also  gmnnlar  massive,  coarae  or  fine,  and  naually 
Btrongly  cohérent,  but  sometimea  friable. 
■  Cleaiwge:  m  highly  purfect;  a,  b  aometimes  dis- 
tinct,     Fartirg,  due  to   twinning,  sonietimes  obserred  |  c  and  |  a. 
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Bubconchoidal,  uneven.  Brittle.  H.  =  5-6.  G.  =  2 '9-3 -4,  varyi ug  with  the 
composition.  Luster  vitreous  to  pearly  on  cleavage-faces  ;  fibrous  varieties 
often  silky.  Oolor  between  black  and  white,  through  varions  ehades  of  green, 
inclining  to  blackish  green;  alsodark  brown,  rarely  yellow, pink,  rose-red.  Streak 
uncolored^  or  paler  than  color.  Sometimes  nearly  transparent;  usually  sabtrans- 
lucent  to  opaque. 

Pieochroism  strongly  marked  in  ail  the  deeply  colored  varieties,  as  described 
beyond.  Absorption  usually  c  >  b  >  a.  Optically  —,  rarely  +.  Ax.  pi.  |  b. 
Extinction-angle  on  ô,  or  c  A  ^  =  +  1^**  ^o  IS"*  in  niost  cases,  but  varying  from 
about  0°  up  to  37°;  hence  also  Bx»  i\  é  =  —  75"  to  —  72°,  etc.  Dispersion  p  <  v. 
Axial  angles,  variable;  see  under  the  varieties  below. 

Comp.,  Tar. — In  part  a  normal  metasilicute  of  calcium  and  magnésium, 
usually  with  iron,  also  manganèse,  and  thus  in  gênerai  analogous  to  the  pyroxenes. 
The  alkali  metals,  sodium  and  potassium  (and  hydrogen),  idso  présent,  and  more 
commonly  so  than  with  pyroxene.  In  part  also  aluminous,  corresponding  to  the 
alurninous  pyroxenes.  Titanium  sometimes  is  présent  and  also  rarely  fluorine  in 
small  amount. 

The  alumiuium  is  in  part  présent  as  NaAI(SiOi)«.  but  many  amphiboles  containing  aluminium 

or  ferrie  iron  are  more  uasic  than  a  normal  metasilicate;  they  may  sometimes  be  explaiued  as 

n  m 

containing  R(Al,Fe)i8iOe  (cf.  Tschormak)';  but  the  exact  nature  of  the  compound  is  often 
doubtful.  Tschermak  has  shown  reason  for  writing  the  amphibolo  formulas  as  double  the 
corresponding  ones  for  pyroxene.  Thus,  for  most  ireraolite  and  actinolite,  Ca  :  Mg(Fe)  =  1:8, 
and  hence  tremolite  is  CaMgtSi40i3,  while  diopside  is  CaMgSiaOe.  etc. 

Rammelsberg  has  shown  that  the  composition  of  most  aluminous  amphiboles  may  be 
expressed  in  the  gênerai  form  mRSiOs  nAUOi.     While  Scharizer,  modifying  this  vlew,  proi)oses 

to  regard  the  amphiboles  as  molecular  cpmpounds  of  Ca(Mg,Fe)sSi40ii  (actinolite),   ana  the 
I      u    m 

ortbosilicate  (Ri,R)iRaSiiOi9,  for  which  he  uses  Breithaupt's  n&me  syntagmaiite  (syntagmit  Rg.). 
originally  given  to  the  Vesuvian  hornblende.  The  Jan  Mayen  amphibole,  anal.  117,  approxi- 
mates  in  composition  to  syntagmatite  in  this  sensé.  Cf.  Jb.  Min.,  2,  148,  1884,  also  Rg.,  Min. 
Ch.,  Erg.,  p.  37  et  seg.,  1886. 

Tlie  iiame  amphibole,  proposed  by  Haily,  has  the  precedence,  because  Haûy  first  rightly 
appreciated  the  species,  as  he  had  donc  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties, 
the  name.  In  bis  Traité,  in  1801,  he  brought  together  hornblende  and  aetinoîite;  and  by  1800 
he  bad  added  to  the  group  the  third  prominent  variety,  tremolite;  while  in  ail  other  works  not 
taking  their  views  from  him,  thèse  three  minerais  still  stood  as  distinct  species.  Asbestue  was 
annexed  to  the  séries  by  Hausmann  in  1818,  though  kept  separate  long  afterward  by  many 
other  authors. 

The  yarieties  dépend  chiefly  upon  composition;  in  part  also,  but  less  fundamentally.  upon 
structure:  the  promment  kinds  are  properly  sub-species,  as  was  tnie  with  the  pyroxenes,  and  the 
jubdiyiaions  are  to  a  considérable  eztent  the  same  hère  as  there. 

I.   Containing  Utile  or  no  Aluminium, 

Tremolite.  Grammatite,  néphrite  pt.  Calcium-magnésium  amphibole. 
Formula  CaMg,Si,0„  =  Silica  57-7,  magnesia  28*9,  lime  13-4  =  1(X).  Ferrons 
iron,  replacing  the  magnésium,  is  présent  only  sparingly,  up  to  3  p.  c.  Colors 
white  to  dark  gray.     In  distinct  crystals,  either  long-bladed  or  short  and  stout; 

often  in  thin  blades  flattened  ||  2  by  the  oscillatory  répétition  of  the  prism.  In 
aggreçates  long  and  thin  columnar,  or  fibrous;  also  compact  granular  massiye  (seo 
néphrite,  below).  G.=2*9-3"l.  Sometimes  transparent  and  coloriées.  Optically  — . 
Extinction-angle  on  J,  or  c  A  <5  =  +  16''  to  18%  hence  Bx.  A  <J  =  —  74^  to  —  72°. 

Skutterud    c  A  ^^  =  16*       a^  =  1-6065       fl^  =  1-6238       Xj  =  1*6340      2Vy  =  81'  22'  Pfd 
Alflo    t  A  ^  =  16*       2H,  =  »9'-100*'       2Hy  =  lOOMOl*        fl,  =  1-620       6^  =  1*622 

.-.    2V,  =  87^22'  2Vy  =  88"  16' Dx. 

Kordmark,  Flink: 

t  Ai^ir  18'  2Hy  =  94'  26'  /3,  =  1*616  Li  ft^  =  1-618  Na  /3^  =  1-620  Tl    .'.  2V,  =  84"  9' 

Tremolite  was  named  by  Pini  from  the  Tremola  valley  on  the  south  side  of  the  St. 
Gothard. 
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OrammatUe  (from  ypa^fir}^  a  Une)  alludes  to  a  Une  in  the  direction  of  the  longer  diagonal 
«een  by  Haûy  on  ti-ausverse  sections  of  some  crystals.  It  was  substitmed  for  tremolite  by  Haûy, 
-without  reasbu,  tmd  does  uot  deserve  récognition. 

Nordefiêkiôldiie,  from  Ruscolap  near  Lake  Onega,  is  tremolite. 

RaphUite,  from  Lanarh  in  Canada,  is  probably  also  tremolite. 

HexaganiU  from  Edwards,  St.  Lawrence  Co.,  N.  T.,  is  a  pink  tremolite  containing  a  small 
amount  of  man^nese  (anals.  12,  18);  it  was  described  as  hexagonal,  but  its  tnie  character  was 
shown  by  Koeuig. 

Some  nephriU  and  cuàettus  (see  below)  belong  hère. 

AcTiNOLiTB.  Strahlsteiri  Oerm.  Calciunp^magnestumrtron  amphibole.  Formula 
Ca(Mg,Fe)  Si^O,,.  Color  bright  green  and  grayish  green.  In  crystals,  either  short- 
or  long-blaaed,  as  in  tremolite;  coltrmnar  or  fibrons;  granular  massive.  G.  =  3-3'2. 
Sometimes  transparent.  The  variety  in  long  bright-green  crystals  is  called  glassy 
{iciinoHte;  the  crystals  break  easily  across  the  prism.  The  fibrous  and  radiated 
kinds  are  often  called  ashestiform  actinolite  and  radiated  actinolite,  Actinolite 
owes  its  green  color  to  the  ferrons  iron  présent. 

Pleochroism  distinct^  increasing  as  the  amount  of  iron  increases,  and  hence 
the  color  becomes  darker:  c  emerald-green,  b  yellow-green,  a  çreenish  yellow. 
Absorption  c  >  b  >  a  Zillerthal,  Tschermak.  Optically  — .  Extmction-angle  on 
A  or  c  A  <J  =^  +  15°  and  Bx»  A  ^  =  —  75°.    Axial  angles,  Dx.: 


St.  Gothard           2Haa.  =  90'  to  91" 

/?,  =  1-626 

2V,  =  79*  88' 

2Ha.y   =  91° 

/îy=  1-629 

2Vy  =  80'*    4' 

Zillerthal        a,  =  1611        /î^  =  1-627 

r,r  =  i«8« 

r- 

-  a  =  0026  Lévy-Lcx. 

Named  actinolite  from  ccktiv,  a  ray,  and  A^oÇ,  stone,  a  translation  «f  the  German  SirahU 
ttein  or  radiated  stone,    Name  changed  to  aetinote  by  UaOy,  witbout  reason. 

Nephkitk.  Jade  pt.  Cacholong  pt.  A  tough.  compact,  fine-grained  tremolite  (or  actinolite), 
breaking  with  a  splinlery  fracture  and  glistening  lusier.  H.  =  6-6-6.  G.  =  2-96-8;l.  Named 
from  a  supposed  efficacy  in  diseases  of  the  kidney,  from  ye<ppoÇ,  kidney.  It  varies  in  color 
from  while  (tremolite)  to  dark  green  (actinolite),  in  tbe  latter  iron  protoxide  being  présent  up  to 
6  or  7  p.  c.  The  latter  kind  sometimes  encloses  distinct  prismatic  crystals  of  actinolite  (anal.  40]. 
A  dérivation  from  an  original  pyroxenic  minerai  bas  been  suggested  in  some  cases  (Arzruni, 
Traulie). 

Néphrite  or  jade  was  brought  in  the  form  of  carved  omaments  from  Mexico  or  Peru  soon 
after  the  discovery  of  America.  Del  Rio,  in  his  Mexican  Minérale^  (1795),  mentions  no 
Mexican  locality.  A  similar  stone  comes  from  £astem  Asia,  New  Zealand,  and  Alaska  as 
noted  beyond.    See  also  pp.  871,  897. 

AsBESTUB.  Asbeslos.  Asbest  Oerm.  Tremolite,  actinolite,  and  other  varieties  of  amphi- 
bole, excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  the  fibers  of  wbich 
are  sometimes  very  long,  fine,  flexible,  and  easily  separable  by  the  fingers,  and  look  like 
flax.  Thèse  kinds  are  called  aebesiuê  (fr.  the  Greek  for  iiieomhuêtible),  Tliuy  supposed  it  a 
vegetable  product,  although  good  for  making  incombustible  cloth,  as  he  stntcs.  The  amianthus 
of  the  Greeks  and  Latins  was  the  same  thing;  the  word  meaning  undefiled,  nnd  alluding  to 
the  ease  of  cleaning  the  cloth  by  throwing  it  into  the  fire.  The  colors  vary  from  white  to 
green  and  wood-brown.  The  name  amianthuè  is  now  applied  usually  to  the  finer  aud  more 
silky  kinds.  Much  that  is  called  asbestus  is  ehryèolUe,  or  fibrous  serpentine  (Serpeutinasbesl 
Oerm.).  it  containine  12  to  14  p.  c.  of  water,  see  p.  670. 

Friederi'.'i  htis  described  varieties  of  asbestus  in  which  alkalies  are  promiuent  (anals.  84,  85); 
one  was  blue  in  color  and  resembled  crocidolite. 

An  ashestiform  minerai  from  Franklin  Furnace,  N.  J.,  bas  been  analyzed  by  Koenig; 
he  gives:  48  p.  c.  MnO.  4*6  ZnO  (also  1*70  MnO,  710  ZnO  in  another  sample).  Proc.  Ac. 
Philad.,  47,  1887.  Some  other  ashestiform  amphiboles  are  noted  below.  It  is  possible  that 
some  asbestus  may  properly  belong  to  the  pyroxene  group:  cf.  œgirite,  p.  866,  and  crocidolite, 
p.  400. 

The  followîng  are  related  to  asbestus: 

Mountain  leather  is  in  thin  flexible  sheets,  made  of  interlaced  fibers;  and  mountain  cork 
(Bergkork)  the  same  in  thicker  pièces;  both  are  so  light  as  to  float  on  water,  and  they  are 
often  hydrous,  color  white  to  gray  or  vellowish.  Mountain  wood  (Bergholz,  Holzasbest,  Gertn,) 
is  compact  fibrous.  and  gray  to  brown  m  color,  looking  a  Utile  like  dry  wood. 

Byi9olite  (Amianthoid,  asbestoid)  fr.  Bourg  d'Oisans  in  Dauphiny,  is  of  an  olive-green  color, 
coarse  and  stiff  fibrous;  it  is  stated  to  contain  a  considérable  amount  of  manganèse.  The 
name  is  often  given  to  similar  varieties  of  amphibole,  not  necessarily  manganesiau. 

Smaraodits.  a  thin-foliated  variety  of  amphibole,  near  actinolite  in  composition  but 
carrying  some  alumina.  It  bas  a  light  grass-green  color,  resembling  much  comnion  green 
jiallage.    As  early  urged  by  Rose  it  bas  at  least  in  many  cases  been  derived  from  pyroxene 
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(dialUu^e)  by  uralitization,  see  uralite,  below.  It  retains  much  of  the  structure  of  the  diallage  and 
also  OTten  encloses  remuants  of  the  original  minerai.  It  forms,  along  with  whitish  or  çreenish 
saussurite,  a  rock  called  saussurite-gabbro,  the  euphotide  of  the  Alps.  The  original  mmeral  is. 
f  rom  Coraica,  and  the  rock  is  the  eorsilyte  of  Pinkerton,  and  the  verde  di  Coniea  dura  of  the  arts. 

Uralitb  Base,  Pogg.,  22,821,  329,  1881;  27,  97,  1888;  31,  609,  1881.  Traversellite  pt 
Pyroxene  altered  to  amphibole.  The  crystals,  when  distinct,  retain  the  form  of  the  original 
minerai,  but  hâve  the  cleavage  of  amphibole.  The  change  usuall^  commences  ou  the  surface, 
transforming  the  outer  layer  into  an  aggregation  of  slender  amphibole  prisms,  parallel  in  posi- 
lion  to  each  other  and  to  the  parent  pyroxene.  When  the  change  is  complète  the  entire  crysial 
is  made  up  of  a  bundle  of  amphibole  ueedles  or  libers.  The  color  varies  from  white  (tremolite), 
as  in  the  Canaan,  Conu.,  crystals,  to  pale  or deep  green,  the  latter  the  more  common.  In  composi- 
tion uralite  appears  to  cou  form  nearly  to  actiuolite,  as  also  in  optical  characters  (Dx.).  The  most 
prominent  change  in  compot>itiou  in  passiug  from  the  original  pyroxene  (cf.  auals.  below)  is  that 
corresponding  to  the  différence  existing  between  the  two  species  in  gênerai,  that  is,  an  iucrease 
in  the  magnésium  and  decrease  in  calcium  The  change,  therefore.  is  not  strictly  a  case  of 
paramorphism,  although  usually  so  desiguated. 

Uralite  was  originally  described  by  Kose  from  a  green  porphyritic  rock  at  Mostovaya,  near 
Ekaterinbur^,  and  at  Kaminskaya,  near  Miusk,  in  the  Ural.  Il  has  siuce  been  observed  from 
many  localities.  The  microscopic  study  of  rocks  has  shown  tbe  process  of  "  uralitization  "  to  be 
very  common,  and  some  authors  regard  many  homblendic  rocks  and  schists  to  represent  altered 
pyroxenic  rocks  on  a  large  scale.  The  foUowing  (1,  2,  5,  7«  9)  are  analyses  of  uralite:  1,  Rath, 
Poge.,  95,  658.  1855.  2.  Kg  ,  Min.  Ch.,  421.  1875;  also  Eudematsch,  Pog^.,  37,  586,  1886. 
Analyses  8-5,  by  Harrington  (Geol.  Canada,  p.  21,  1879),  give  the  composition  of  the  glassy 
green  central  portion  of  a  pyroxene  crystal  (8);  of  the  dull  gray  zone  surroundiug  this  (4);  and 
hnally  of  the  amphibole  forming  the  exterior  (5).  6,  7  are  analyses  by  Kichter  and  Scheerer 
(Pogg.,  84, 883, 1851)  of  the  diopside  ((5)  from  Heichtenstein  and  of  a  librous  actiuolite (7) derived 
from  it.  8,  9,  by  Dahms  (Jb.  Min.,  Beil.,  7.  99,  1890),  show  the  change  of  composition  from  the 
original  diallage  (8)  to  the  resulting  amphibole  (9).  10,  11,  by  Rammelsberg  (Ber.  Ak.  Berlin, 
248.  1862),  give  the  composition  of  diopside  (10)  and  tremolite  (11)  associated  together  in  granu^ 
lar  limestone  at  GulsjO,  Wermland,  Sweden,  the  latter  apparently  derived  Irom  the  former. 

G.  SiO,   AUO,  FeaO,  FeO    MnO  MgO     CaO  Na,0  K,0   ign. 

1.  Neurode     8-273    {  4870    0  82 

2.  L.  Baltym  8143       5075    5-66 

8-6,  Templeton,  Québec. 

8.  Pyroxene     3181        60-87    4-57 
4.  «  8  205        60-90    482 

6.   Uralite        3003        5282    3-21 

6.  7,  Reichenstein. 

6.  Diopside  64*50    110 

7.  UraliU  65'85    0  56 

8,  9,  Zwartkoppics,  Transvaal,  S.  Africa. 

8.  Diallage  f  53  53    812 

9.  UraliU        8  038    |  52-73    470 

GulsjO,  Wermland. 

10.  Diopside      8249        5511      — 

11.  Tremolite    3003        6762      — 

•CuO 

It  is  interesting  to  compare  in  this  connection  the  analyses  of  green  pyroxene  (anal.  68,  p. 
860)  and  amphibole  (anal.  112,  p.  396)  associated  in  parallel  position  at  Vesuvius  by  Rath;  also 
of  a  sirailir  occurrence  by  Hawes,  from  Eden ville,  anal.  32,  p.  369,  and  anal.  108,  p.  896. 

CuMMiNQTONiTK.  Amphibole-Authophyllite.  IronMaonesium-Amphibole.  Des  Cloizeaux 
has  used  the  name  amphibole-anthophjrllite  for  certain  varieties  of  amphibole  resembling  antho- 
phyllite  and  essentially  identical  with  it  in  composition,  but  optically  proved  to  be  monodinic. 
For  that  from  Kongsberg  (anal.  89)  he  linds  mm"  =  54"  48',  and  c  A  î^  =  IS**  to  16"*.    Also: 

2Ho.r  =  120M8t'     2Hoy  =  120'2J'     2Ho.bi  =  118- Slf     /?r  =  1688        .-.    2Va  =   77' 62* 

For  that  from  Greenland  (anal.  90)  c  A  ^  =  16°  to  17"*: 

2Ho.r  =  119*  48'    2Ho.bi  =  118'  22'.    Also  2Ho.r  =  119*  27'    2Ho.bi  =  117'  24'. 

The  original  eummingtonite  is  nearly  the  same,  but  contains  more  iron  and  less  magnésium 
(anal.  92,  93).  It  is  gnijr  to  brown  in  color;  usually  flbrous  or  flbro-lamellar,  often  radiated. 
G.  =  31-3-82.  Named  from  the  locality,  Cummington,  Mass.  The  name  has  also  been  used 
for  a  partially  altered  rhodonite,  which  Hermann  erroneously  called  a  "Mangan-amphibol." 
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AnthoUte,  This  name  (Kenng..  Ueb.,  6.  1859,  1860;  Dana,  Min.,  5th  Ed.,  p.  284)  bas  been 
used  for  certaio  asbestiform  amphiboles  contai ning  26  to  31  p.  c.  MgO  and  12*6  to  9  p.  c.  FeO 
witbout  lime  and  alumina.     Cf.  anals.  81-33.  5tb  Ed.,  p.  237. 

Dannemouite.  Iron-Manganese  Amphibole.  Color  yellowish  brown  to  greenish  gray. 
Columnar  or  âbrous,  like  tremolite  and  asbestufl.  Contains  iron  and  manganèse.  In  thiu  piecea 
B.B.  fuses  to  a  dark  slag. 

Asbeferrite  of  IgelsirOm  is  similar;  it  is  grayisb  wbite  to  asb-gray,  and  like  a  gray  osbestus; 
in  acids  not  soluble  (anal.  95). 

SUfbergUe.  Like  amphibole  in  form,  cleavage,  and  twinning  (|  a).  H.  =  5*5.  G.  =  3*446. 
Color  dark  yellow  to  brownish  gray.  Pleoehroism  distinct.  Extinction-angle  on  2>.  IS""  45'. 
SUown  by  Bertrand  to  belon^  hère  with  also  the  following  minerai.  From  Vester  Silf berg, 
Wermland,  Sweden.     See  anal.  96. 

Hillàngsite.  Near  dannemorlte,  cf.  anal.  97.  Resembles  anthophyllite.  Optically  ~. 
Occurs  with  garnet,  magnetite,  and  igelstrOmite  at  the  iron  mine  of  Hillftng,  parish  of  Ludvika, 
Dalarne,  Sweden. 

GRÎTirBRiTE.  Iron- Amphibole.  Asbestif orm or  lamellar-librous.  Lustersilky;  color  brown; 
6.  =  3*713.  Formula  FeSiOs.  Optical  properties  those  of  amphibole,  according  to  Dea 
Cloizeaux  (Min.,  1,  59.  1862).  Lévy-Lcx.  give  the  extinction-angle  as  11""  to  15**.  Pleoehroism 
feebie.  Occurs  in  metamorphic  schists  in  the  Dept.  du  Var,  France.  Grftner's  analysis  gave: 
SiO,  48«,  Al.O,  1-9,  FeO  522,  MgO  11,  H,0  0*5  =  99  6.  This  amphibole  needs  further 
study. 

RiCHTERiTE.  Sodium-Magnesium-Manganese  Amphibole,  In  elongated  crys» 
tais,  seidom  terminated.     Observed  forma,  Lângbau: 

a.  b,  <j,  ».  «i,  e,  p,  r,  o,  «,  kl  (cf.  p.  886).  Measured  angles:  mm"'  =  56"  7',  rr'  =  31**  18'» 
mr  =  68"  29 ,  mp  =  77"  28'.    See  Flink,  Ak.  H.  Stockh.,  BQiang.  13  (2),  No.  7,  82,  1888. 

G.  =  3*09.  Color  browu,  yellow,  rose-red.  Transparent  to  transi ucen t. 
C  A  <J  =  +  17''  Flink,  20°  and  /3y  =  1-63  Lévy-Lcx. 

From  Paisberg  and  Lângban,  Sweden.  Characterized  by  .the  présence  of  manganèse  and 
alkalies  in  relatively  large  amount.  See  anals.  98.  99.  Michaelson  gave  for  a  Lângban  amphi- 
bole, with  G.  =  3  09.  Ofv.  Ak.  Stockh.,  20.  197.  1863: 

SiO,  5415    AUO»  0-52    Fe,0, 177    FeO  280    MnO  509    MgO  2018    CaO  606    Na,0  277 

[K,0  6-87    ign.  012  =  99  83 

The  above  is  the  richterite  of  IgelstrÔm  and  Flink.  The  chai-acter  of  the  original  rainerai 
named  by  Breithaupt  is  doubtful.  Breitbaupt  describes  it  as  occurrin^  in  acicular  crystals,  af- 
fording  the  prismatic  angle  46"  22':  with  G.  =  2*826;  color  iwibella-yellow,  rarely  pale  yellowish 
brown:  B.B.  very  fusible.     See  Astochite,  p.  1027. 

Marhairolite  y.  0.  Holêt,  Q.  F5r.  FOrh.,  2,  530,  1875.  In  very  fine  crystalline  needles. 
H.  =5.  G.  =  8*07.  Color  pale  yellow.  Powder  white.  Transparent.  Analysis  (mean  of 
several): 

SiOa  56-27   FeO  203   MnO  4  86   MgO  2136   CaO  633   K,0  189   Na,0  594   ign.  0-90=99-58 

Formula  approximately  RSiOa.  B.B.  fuses  with  some  difficulty  to  an  opaque  bead.  Not 
attacked  by  acids.  Occurs  with  schefferite  in  a  brownish  manganesian  limestone  (containing 
6*56  MnO  and  1*35  PbO)  at  Lângban, Wermland,  Sweden.  Named  from  piapuaipeiv,  toglisien. 
Groth  suggests  that  this  may  be  a  massive  form  of  richterite. 

Breiêiakite.  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo  di  Bove.  It  was  made  a 
variety  of  pyroxene  by  Chapman  (Phil.  Mag.,  37,  444.  1850),  butLasaulx  (Jb.  Min.,  380,  1878) 
shows  that  it  bas  the  form  and  optical  characters  of  amphibole.  The  color  is  dark  brown  to 
black,  and  the  pleoehroism  stronglv  marked.  Blowpipe  tests  prove  the  présence  of  iron  and,  in 
less  amount,  of  manganèse,  hence  it  is  ioferred  that  it  may  belong  near  richterite.  Kamed  after 
8.  Breislak,  an  Italian  geologist  (1748-1826). 

II.  Aluminous, 

Aluminous  Amphiboles.  Contain  alumina  or  ferrie  iron,  and  usually  both, 
with  ferrons  iron  (sometimes  manganèse),  magnésium,  calcium,  and  alkalies.  The 
kinds  hère  included  range  from  the  light  colored  ede7iite,  containing  but  little  iron, 
through  the  light  to  dark  green  pargasife,  to  the  dark  colored  or  black  hornblende, 
the  color  growing  darker  with  increase  in  amount  of  iron.  Extinction-angle  vari- 
able, from  0°  to  37°,  see  below.    Pleoehroism  strong.    Absorption  usually  c  <  b  <  a. 

Ed£NITB.  Aluminous  Magnésium- Calcium  Amphibole.  Color  white  to  gr<w  and  pale  green, 
and  also  colorless;  G.  -=  3*0-3*059.  ResembUs  anthophyllite  and  tremolite.  Named  from  the 
locality  at  Edenville,  N.  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  lésa 
tfaan  5  p.  c.  of  iron  oxides. 
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KoksfiaramU  is  a  variety  from  the  neighborhood  of  L.  Baikal  named  after  the  Russian 
mlDeralogist,  N.  von  Koksharov.     See  anal.  105. 

Pargasitu  tind  Common  Hornblbndb.  Colora  bright  or  dark  green,  and  bluish  green  to 
grayish  black  aud  black.  G.  =  8'05-8'47.  PargasUe  is  usuallv  made  to  include  green  and 
bluish-ffreen  kinds.  occurring  in  stout  lustrons  crystals,  or  grauufar;  and  common  hornblende  the 
^reenish  black  and  black  kinds,  whether  in  stout  crystals  or  long-bladed,  columnar,  ûbrous,  or 
massive  grauular.  But  no  line  can  be  drawn  between  them.  The  extinction-angle  on  b,  or 
c  A  ^  =  +  18*  to  20''  chiefly.  Pargasite  occurs  at  Pargas,  Finland.  in  bluish  green  and  grayish 
black  crystals.  The  dark  brown  to  black  hornblendes  from  basaltic  and  otner  igneous  rocks 
vary  somewhat  widely  in  oçtical  charactera,  the  angle  c  a  ^  =  0*  to  +  10**  chiefly.  They  carry 
both  aluminium  and  ferrie  iron  and  also  alkalies. 

The  followin^  table  (Tschermak  et  cU,)  shows  the  variation  in  optical  characters  for  the  am- 
phiboles embraced  hère;  cf.  observations  on  tremolite  and  actinolite  already  given,  pp.  888,  889. 

Optical  character 
and  extinction-angle  on  b  Axial  angles  Pleochroism 

C  A  C  C  b  8 

FargoHle  4- -h  18°         aE^rrlOT^flO'  /î=l-64    2V=69*        gm.-blue  emd.-grn.  grn.-yw. 

Common  Hornblende, 

Volpersdorf      -f-      19' 53'  /J,=l-642  2V,=86'4'     brown      yellow      yw.-grn. 

Baualpe 


Ka/rinthin  \V  •  grn.-bm.  y w.-bm.   yw.-grn. 

bluegrn.  yw.-grn.    hi 
Arendal,  blk.  \T  30'  blk.-bm.  brn.-yw.    blk.-bm. 


Franklin,  N.  J.  l?**  15'  bluegrn.  yw.-grn.    huy.-yw 


lïoidmark  12"  34' 

BcuaUie  Hornblende. 
Jan  Mayen  0*"  orange     orange      black 

€zemosin  -       1"  40'  2H,=  93*24'  ^5  =1-71    2V,=79'24'    blk.-brn.  brn.-red    hny -yw. 

AranyerBerg  87M2'  2Ey=:  67'' 87'  2Hy=61°-8  grn.-bm.  y w.-brn.    olive  gra. 

Oamsigradtte  80'*  grn.-yw.  yellowish  btl.-grn. 

Wiik  obtained  for  a  light  green  variety  (15  to  16  p.  c.  A1,0,)  c  A  ^  =  26°  80',  and  for  a 
flimilar  one  from  Korpo  (20  p.  c.  AUO»)  c  A  ^  =  27''  30';  a  black  variety  from  Pargas  (12  p.  c. 
AlaO,)  gave  24'  30 .  Black  hornblende  from  Sîllbôle,  Finland  (4-98  AUO,),  gave  him  c  a  ^ 
=  IS**  30'. 

Noraliie  (5th  Ed.,  p.  236)  is  a  black  aluminous  iron-calcium  amphibole  in  which  magnésium 
is  nearly  absent.     Anal.  120.    From  Nora,  Westmanland,  Brevik.  Norway,  etc. 

Oamsigradite  contains  manganèse  in  considérable  amount,  anal.  121.  Color  velvet-black. 
•G.  =  3"12.  For  optical  charactera  see  above,  and  Lcx.,  Bull.  Soc.  Min.,  10,  147,  1887.  Named 
from  the  locality,  Qamsigrad  in  Servia,  where  it  formswithwhitefeldspararockcalled  Umasi^. 
An  amphibole  from  Franklin  Furnace  examined  by  Eloos  (anal.  122)  belones  near  hère  in  com- 
position; it  contaius  both  manganèse  and  zinc.  G.  =  3*852.  Color  dark  Teek-green.  Optical 
■characters,  see  above. 

Mangan-amphibol  of  Hermann  (Cummingtonite  Ba/mmelàberg^  and  Hermannite  Kenngott)  is 
nothlng  but  rhodonite  of  Cummington,  Mass.,  erroneously  analyzed.  The  error  is  perpetuated 
by  Rg.,  Min.  Ch..  1875,  and  Groth,  Tab.  Ueb.,  1889. 

Diastatite  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  hâve 
mm"  =  59"  40'.  and  G.  =  3  08-3  11. 

Syntagmatite  19  the  black  hornblende  of  Vesuvius,  analyzed  by  liammelsberg  (anal.  110).  in 
which  he  found  mm'"  =  55'  52',  G.  =  8'272.     For  Scharizer's  use  of  Ihis  name,  see  p.  388. 

Breithaupt  has  also  introduced  other  names  (as  Amphiboluft  ferrosuê,  A.  baecUticuSf  A.  sctxoms, 
etc.).  His  A.  Wallerianus,  or  Wallerian,  is  a  black  hornblende  from  Nordmark,  supposed  to  be 
criclioic.  The  amphibole  from  the  Saualpe,  Carinthia,  is  A.  Carinthintis  or  Carinthine 
(Karinthin),  etc. 

Bergamaskite  is  an  iron-amphibole  containing  almost  no  magnesia.  It  occura  in  a  quart zose 
hornblende-porphyry,  from  Monte  Altino,  Province  of  Bergamo,  Italy.  Forms  acicular  crystals, 
vertically  striated,  and  arranged  in  parallel  or  radiated  groups;  cleavage  prismatic,  56**.  G.  =8  075. 
See  anal.  123. 

Koersutiie  is  a  titaniferous  amphibole  from  Eaeraut,  Umanaks  fiord,  North  Greenland,  oc- 
<3urring  in  a  chrysolitic  rock.  Crystals  prismatic,  mm"  =  56*  29'.  G.  =  3*04.  Color  black, 
browmsh  by  reflected  light,  streak  chocolate-brown.  Peculiar  in  containing  a  large  amount  of 
titanium,  anal.  124. 

The  followinç:  analyses,  largely  récent,  e.\hibit  the  composition  of  the  varions  kinds  of  am- 
phibole from  the  important  localities.  Additional  (older)  analyses  are  given  in  5th  Ed.,  pp.  236 
lo239;  also  Rg ,  Min.  Ch.,  1860  and  1875.  Cf.  also  Heddlc,  Trans.  R.  Soc,  Edinburgh,  28, 
502  6<««9..  1878. 

Anal.— 1,  Berwprth,  Ber.  Ak.  Wien,  85  (1).  158,  1882.  2-6,  Rg..  Pogg..  103.  294,  1858, 
Ber.  Ak.  Berlin,  243.  1862,  Min.  Ch.,  395,  1875.     7,  W.  M.  Burton.  Am.  J.  Se,  39,  852.  1890 
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%  T.  M.  Cbatard,  ibid.  9,  Farsky,  Yb.  G.  Reicbs.,  208»  1876.  10,  Heddie,  Min.  Mag.,  6,  108, 
1882.  11,  Hofmaun.  Min.  Mitth.,  4,  537,  1882.  12,  Koenig,  Proc.  Ac.  Pbilad.,  180. 1876.  13.  E. 
•8.  Sperry,  priv.  contr.  14.  Hidegb,  quotedbyZeph.,  Lotos,  1879.  15,  Flink,  Ak.  H.  Stockh., 
3lhaDg,  13  (2).  No.  7,  77,  1888. 

16,  Breîdenbaueh,  Am.  J.  8c.,  6.  211. 1878.  17,  Eggei.  on  Mirtli.  248.1874.  18,  Ny- 
kopp,  quoted  by  Wiik.  Zs.  Er.,  7,  79,  1882.  19,  Hofmaun,  ibid.  20.  Massie,  Cb.  News,  42, 
194,  1880.  21,  22,  Rg.,  Pogg.,  103,  296.  1858.  23,  Rg.,  Min.  Ch.,  896,  1876.  24,  Hunl.  Phil. 
JUg.,  1,  326.  1851. 

25-28.  Fellenberg,  Vb.  Scbweiz.  Qes..  Solotburn.  63,  89  et  seg.,  1869.  29-82,  Id.,  Ber.  Ak. 
Mûncben.  255  et  êeq.,  1873.  38-36,  Id.,  Mittb.  Ces.  Bern,  112,  1866.  37-39,  Damour.  C.  R.. 
61,  357,  1865.  40-42,  Berwertb.  Ber.  Ak.  Wien,  80  (1).  102.  1879.  40  of  crystals  (actinolite) 
embedded  in  tbe  nepbrite.  43,  Ratb.  Zfi>.  Kr.,  3.  593,  1879.  44,  45,  C.  L.  Allen,  Cb.  News,  46, 
216.  1882.  46-50.  Sboetensack,  Inaug.  Diss. .  Berlin,  1885.  61-61,  Beck  and  Musbketov  (58, 
59  by  Nikolayev),  Vb.  Min.  Ges.,  18,  1  et  seq.,  1882.  62,  63,  Jannettaz  and  Micbel,  Bull.  Soc. 
Min  ,  4,  178,  1881.  64-66,  Frenzel,  quoted  by  Meyer,  Jb.  Min. ,  2,  824  réf.,  1884.  67,  68,  Traube, 
Jb.  Min..  Beil.,  3,  412.  1885.  69.  Id..  Jb.  Min.,  2,  277,  1887.  70-80,  F.  W.  Clarke.  Proc.  U. 
8.  Nat.  Mus.,  11, 115  et  êeg.,  1888  ;  Am.  J.  8c.,  28,  20.  1884.  Also  Bodewig.  Zs.  Er.,  10,  86, 
1884:  8eubert  and  Linck,  Ber.  Cb.  Ges.,  16,  219,  1882. 

81.  Meitzendorf.  Pogg.,  62.  626,  1841.  82,  Rg.,  Min.  Cb.,  475.  1860.  83,  Scheerer.  Pogg., 
^  383.  1851.    84,  85.  Friederici.  quoted  by  Bauer,  Jb.  Min.,  1,  158,  1882. 

86.  T.  S.  Hunt.  Am.  J.  8c.,  27,  348,  1859.  87,  Fikentscber.  J.  pr.  Cb.,  89,  466,  1868. 
88.  Maskelyne  and  Fligbt,  Q.  J.  G.  Soc..  30.  412,  1874. 

89,  90,  Lecbartier,  quoted  by  Dx..  N.  R..  117,  1867.  91.  C.  8.  Palmer,  quoted  by  Williams, 
Jb.  Min..  2.  176. 1S85.  92,  93,  Smitb  and  Bnisb,  Am.  J.  Se.  16.  48,  1853.  94,  Erdmann.  5tb 
Ed..  p  237.  95,  Igelstrôm,  1.  c.  96,  Weibull,  G.  For.  Forb.,  6,  504,  1883.  97,  IgelstrOm, 
Biill.  Soc.  Min..  7,  232.  1884. 

98,  IgelstrOm,  Ofy.  Ak.  Stockh.,  24.  12,  1867.  corrected  for  admixed  magnetite  and  calcite. 
99,  EngslrOm,  G.  F6r.  FOrh.,  2,  470,  1875. 

100-102.  Rg.,  Pogg.,  103,  441,  1858.  106.  Berwertb,  1.  c.  104,  Chatard,  quoted  by  Genth, 
Am.  Phil.  Soc,  13,  378,  1873.  105,  Hermann.  Bull.  Soc.  Mosc.,  36  (2).  245.  1862.  106,  Loren- 
zen,  Medd.  GrOnland,  7,  1884.  107,  Harrington,  Rep.  G.  Canada,  201.  1878-74.  108  Uawes, 
Am.J.  Se..  16,  397.  1878.  109, 110.  Rg.,  1.  c.  111,  Berwertb,  1.  c.  112,  113.  Ratb,  Pogg.,  Erg., 
6.  229. 1873.  114.  116.  Rg.,  1.  c.  116,  Scbmidt,  Min.  Mitth.,  4.  23,  1881.  117.  Scharizer,  Jb. 
Min.,  2,  143.  1884.  118,  Doelter.  Cap  Yerd.  p.  82.  1882,  from  hornblende-phonolyte. 
119.  Tamm,  Inaug.  Diss.,  p.  9,  Stockholm,  1869.  120.  Elaprotb.  Beitrftge,  6,  155,  1810. 
121.  Fuller,  B.  H.  Ztg.,  20,  53,  1861.  122,  Elooe,  Jb.  Min.,  1,  211, 1876.  128,  Luchetti,  1.  c 
124,  Lorenzen,  1.  c. 


1.    OotUaining  UUle  or  no  Alumina, 


G. 
Trbmoutb. 

1.  St.  Gothard  3027 

2.  GulsiO  3003 
8.  Sweden                   2*930 

4.  (Gouverneur  8000 

5.  Greenland  8004 

6.  St.  Gothard ,  2*980 

7.  Pierrepont,  brovm 

8.  Russell.  green 

9.  Chejnon 

10.  Sutberland  2*964 

11.  Gumeck,  Styria  2*950 

12.  Edwards,  Hexag.  2*996 
la  *'  *•  2-998 
14.  Nordmark 

16.  Morawitza  2*987 


SiO,  A1,0,  FeO  MnO  MgO    CaO     ign. 


68-40  0-66  0-26 

57-62  —  0*84 

58-87  1-77  <r. 

57-40  0*88  1-36 

64-71  —  2*41 

5880  0-31  3-00 
66-44 


1-86  = 


99-62 

99-48 


99-48 
99-65 


—  24-82  13-68 
26*12  14*90 

—  2819  1100  0-18  =  100  01 

—  26-69  13-89  0*40=    991? 

—  28  92  16-06  8-33  = 

—  24  12  12-22  1-20  = 
2-61*  0-73    0 11  22-98  11-88  246  Na,O213,E,O0*76, 

[TiO,  011  =  100-16 

66  54    1-79»»  2-86      —  24*42  1369  —  Na,0 1*16  =  99*96 

67*74    186    0-34      —  25*47  12-71  —   =  10011  [=  100  02 

66-16    1*48«  0-72    007  2414  1881  2-60  Na,0  0-21.  E,0  044 

67-45    0*82    1-36      —  24*03  18-76  2-32  =  99-72 

58*20    1-40      —     1-87  2414  12*20  —  Na.0 190  =  9921 

58-64    0-30    0-44    239  2516  10-43  0-63  Na,0  0*98,   F  0*41 

5,577      _-     2-96      —  24-78  1692  —  =9937      [=99*28 

66-93    0-64    3-87    0*87  2178  1612  1*25  =  99  91 


•  Incl.  0*84  FeaO,. 


»»  0  69  Fe,Oa. 


•  1-62  Fe,0,. 


Actinolite. 

16.  Brewster,  N.  Y. 

17.  Felling,  Austria 

18.  Loio.  Finland 

19.  Orijarvi 

20.  AmeliaCo.,  Va. 

21.  Arendal 

22.  Greiner 

23.  Sulzbach,  ./S&nnM    2*848 

24.  BaphiUU  2*846 


299 


8*041 
8*026 
8067 


t 


67-44    118    4-83    015    22  69    1329    162  =  100*45 


56-88  1  84»  8-26 

65-46  189    4-87 

66*92  610    101 

56  96  6*7r»  2*24 

6677  097    5*88 

65-50  —     6-25 

64*60  —    12*80 

55-30  0*40    6  80 

•  0-48  Fe«0,. 


tr,  26*48  12*35  —   =  100*76 

—  22*98  13-96  —  =    99*16 

—  20*99  16-68  —  =  100*70 

—  22-33  11  44  0-81  =  10006 

—  21*48  18*66  2-20  =  100-86 

—  22-66  18-46  1*29=    99*06 
1-16  16-98  12*81  0*61  =    98*96 

tr.  22-50  13-86  030  alk.  1*05  =  9921 

^  2*46  Fe«0.. 
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Nefhbitb. 

25.  Schwemmsal 

26.  Agrafle 
27. 

28.  NewZealand 

29.  Turkestan 


80. 
81. 
82. 


<( 


CI 


l« 


38.  Meilen 
84.       •* 
35.      " 
86.  CoDcise 
37.  China 

88.  New  Zealand 

89.  '*  Oceaiiicjade" 

40.  New  Zealand,  cryêt, 

41. 

42. 


f  < 


i( 


48.  S.  America 

44.  Karakash 

45.  New  Zealand 


G. 

8025 
8008 
2-968 
8028 
2*972 

2-957 

2-980 

2-974 


802 

2-98 

2  974 

2-970 

8015 

8-18 

8-090 

8-031 

2-949 

2-98 

8026 


46.  Tienshan,  darkgm.     2 980 

47.  Khotan,  fstoUUgray       2947 

48.  Irkutsk,  yw.-^m.  2  954 

49.  Kansu,  grn-gray  2*943 

50.  EhorkueChamil,toA»to  2-978 


51.  R.  Belaya 

52.  R.  Kitol 


8-004 
8-035 


58. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

6i. 

63. 

64. 

65 

66. 

67. 

68 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 


<< 


t< 


R.  Bystraya 

Caiicasiis 

Yarkand 


i« 


Timur'8  Tomb 
Termes 
Peking 

M  t.  Botogol»  lighi 
"        **       green 
Yunnan 
San  n  thaï 
Murthal 
JordansmOhl 

tohUe 
Reichenstein 
Alaska,  yw.-gm, 

nisk-gm, 

blk.  grn. 

blaek 

dark  green 
New  Zealand,  drk.  grn 
Swlss,  green 


tt 


(I 


(( 


I  ( 


8-035 
2-969 
2-949 
2-962 
2-926 
2-948 

815 
8-08 

2-98 

800 

2-982 

8043 

3-04 

2-989 

3-006 

3-010 

2-922 

8012 

8015 


SiO,  Al.O,  FeO  MnO  MgO  CaO 

57-66  1-80    207  1*02  2300  1844 

57-30  1-48»  4-29  0-49*  21 96  18-10 

59-82  0-65    0-76  051  24  50  18-58 

57-75  0-90    4-79  068  1986  1489 

69-30  058    0-70  055  2564  1047 

59-50  0-75    1-35  0*79  24  24  11*60 

58-42  0-70    0-67  0*46  24*89  13-85 


5921    0-84«   0-97    0-53    2855    14-61    078 


57-10 
56-50 
56-90 
5614 
57  60 
5170 
52  25 
56  55 
57-35 
57-88 


0-48 

0-25 

0-95* 

0-84« 

0-21 

0-22 

0-22 


6-30 
6-75 
706 
4-66 
0-66 
7-62 
6-80 
6  21 
5-94 
8-50 


0-65  20-60 

0-42  20-09 

0-67  20  87 

1-18  22-68 


0-16 
ir. 


57-32  1-36  8-56 
57-35  1-03  1-22 
56-84  1-60  4-86 


25  61 
23-50 
18  07 
19-78 
20-70 
22  32 

21-85 
22-78 
20  23 


56-72  0-47  «88  029  2195 
5706  0*74  0-31  0  20  2416 
56-92    4-85    188    0  24    2192 


57-72 
54-88 


3  85 
4-77 


0-18 
1-04 


28-67 
25-50 


56-20    2-18'  3-58    024    2225 
5473    2-12    312      —     23-25 


12-76 
13-37 
12-94 
11-12 
12-68 
1309 
19  27 
13-60 
13-47 
13-68 

13-39 
13-40 
13-51 

12-13 

12-88 

12-56 

9-42 
8-18 

13-23 
12-87 


îgn. 

106  =  100-04 
1-85  =  100-21 
1-06  =  100  87 
0*68=    99-93 
0-62  K,0  102.  8ÎF4 
[1-28  =  100-11 
0-85   KaO    1-57    = 
[100-65 
1-20K,0  0-1U.  8iF4 
[0  60  =  100-29 
K,0    0-19    = 
[100-68 
=  100  66 
=  100-68 
=  100-74 
=    9998 
=    99-70 
_    99*28 
150  ]Sa,O0-68=99-41 
2-81  =    99-16 
3  18  =  100-81 
2-78  KaO     0  69    = 
[100-67 
3-23  =  100-71 
2-69  alk.  0-48=98-90 
8-57  alk,      0-58    = 
[100-69 
4-81  alk.      0-49    = 
[100-24 
4-88  alk.      0-50    = 
[100-18 
1-84  alk.      0-44    = 
[100-15 
0-79  =  100-68 
0-23  NaaO    5-71     = 
[100-21 
8-11  =  100-79 


8-25 
8*50 
280 
3  72 
2-74 
2-42 


2-99  alk. 


55-00    1-95C  8-51    021    2251    1305    8*41  alk. 


8020        55  61    1-89    401      —     2210    12-85    8  51  alk. 


I 


55-97 
56-48 
56-56 
57-07 
56-88 
56-71 
56-86 
56-60 
55-13 
56-58 
55-14 
55*94 
56-93 
59-21 
56-59 
56-01 
56-12 
56  08 
67-11 
57-01 
66  78 
66-87 


1-98 
1-35 
104 
0*91 
1*54 
1-23 
141 
1*37 

0-92 

0-56 
1-01 
1-16 
1*41 
1-98 
0-63 
1-01 
2-57 
0*42 
8*22 
1-60 


8-82 
2*90 
0  46 
0*81 
8-46 
0-92 
0  38 
2-38 
8-50 
4-12 
4-81 
6-01 
4*99 
2-40 
5-85 
6-34 
7-45 
7-67 
5-16 
6-95 
5-96 
6-38 


tr. 

tr. 
0-71 
0-80 

tr. 

tr. 

tr. 

tr. 

tr. 

tr. 
tr. 


22-12 

22  56 

25  24 

26  43 

23  39 
24-62 
25-31 
23  04 
1967 
21-65 
22-92 
22-12 
19*21 
20*81 
21-86 
21*54 
20*92 
19*96 
21*38 
21-36 
19-42 
2106 


12-99 
12-78 
13-27 
13-22 
11-49 
12-98 
13-01 
13-45 
1413 

12  92 
1312 
12-63 
14*54 
14-08 
12*06 
1254 
12-72 
18-85 
11-54 
12-75 

13  24 
18-45 


3-21 
8*61 
8*23 
3-14 
8-14 
3  74 
3-59 
3-08 
8-10 
3  25 
2-88 
2-59 
1-93 
181 
1-83 
1-91 
1-42 
208 
2-06 
1-41 
0-83 
0*68 


1-07    = 
[100-16 
0-75    = 
[100-89 
0-89    = 
[100 -8« 
100-09 
99  68 
99  80 
100-08 
99-90 
100-20 
100-56 
99-87 
100  53 
99-44 
98-87 
99-87 
99-32 
100-27 
99-10 
100-82 
99-26 
10010 
99-81 
99-90 
99  40 
99*84 


»  Incl.  0*56  Cr,Oi.       *  0*16:NiO.       •  084  Pe,0,.       ^  0  80  Cr.O,.       •  0-26  Cr.O^ 
'  0-81  Cr>0..  1 0*84  Fe«0,. 
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SiOi  AUOi  Fe,0.  FeO  MnO  MgO     CaO    ign. 


77.  Jade  Mts.,  Alaska,  nm,  gray      5811    024 

5-44    0-38 

tr,      21-97    12-01 

1-78  = 

99-98 

78. 

55  87    207 

5-79    0-38 

tr,      21-62    12-43 

1-88  = 

99-54 

79.               "                white 

56-85    0-88 

4*33    1-45 

tr,     21-56    13  09 

1-76  = 

99-92 

80.               "                 broumkh        67  38    019 

4-43    1-25 

tr,     22-71    1214 

1-78  = 

99-88 

ÂHHK8TU8,  BTC. 

« 

SiO,  Al.O,  FeO 

MnO  MgO 

CaO   NaiO  E,0 

ign. 

81.  ZÏWenhàl,  Asbestuè 

55-87      —     4-31 

1-12    20-33 

1776      —       — 

—  = 

99-89 

b2.  Euhnsdorf,  Eymatin 

57-98    0-58    6-S2 

—     22-38 

1295      —       — 

—   r= 

100-21 

88.  Zillerthal.  Rock  Cork 

5720      —     4-87 

—     22-85 

13-39      _       — 

2-48  = 

100-24 

84.  Frankenstein 

57-69      —     2-46 

018    23-68 

13-39    3-14      — 

0  17  = 

100-66 

85.  Mexico,  hlue 

55-48    201      — 

—     1728 

10-35    1-54      — 

1-47  r= 

100-40 

Shahagditb. 

8iO,    A1,0,   FeO 

MgO      CaO     Na,0     K,0 

ign. 

86.  Alps 

5430     5-15*    3-87 

19-01     13  72     2-80       — 

0-80  = 

99-15 

87.  L.  Geneya 

52-84     4-82»»    7-39 

16-43     14-88     2-2         — 

1-16  = 

96-78 

88.  Du  Toits'  Pan,  S.  Af  rica 

52-97     1-94     4-52 

17-49     20-47     1-77      tr. 

0-58  = 

99-74 

•  Incl.  0-61  Cr,0,. 

■>  Incl.  some  CraOt. 

G.  SiO,  AlaO,   FeO    MnO  MgO  CaO  Na,0  K.O  ign. 

«9.  Kongsberg           314  55*24    018    1768    200    2117  185     —       —  2-41  =  100  48 

90.  Greenland            815  5582    047         2022         2061  114      —       —  210  =  lOO'J» 

91.  Baltimore             8-068  57  26    128*  15*64      —     21 70  tr.     280  «r.  —   =    9988 

92.  Cummington  5109    0*95    3207    150    1029  tr.     075  tr.  304  =    9969 
9&            "  50-74    0-89    3314    1*77    1031  tr.     064  tr.  804  =10048 


»  1*28  FetOi. 


Danitehobitb. 


94  Dannemora  4889  1-46  88*21    8*46      2*92  0*78  —_-.=.  100*67 

95.  Brunslô,  AO^errUô  46-25     —  4040            10*88  —       —     2-47  =  100 
^.  SOfbefifite   G.  =  8*446  |  48*83     —  30*49    8*84      889  1-74  —       —     0-44=:    9828 
97.  Hillflngsite  4826     —  28*17  12*08      5*86  822  ^       —       —  =    9768 

RiCHTEJUTJfi. 

G  8iOt  AUO,   FeO    MnO  MgO    CaO  Na,0  E,0   ign. 

96.  Paisberg  5223      —     135    1137    2103    5*20         8*82       —  =  100 

99.  Làngban  809  53*28    2*81    162      764    1920    843    6*88    0*66»  0*71  =  100*06 

•Li.O. 

II.  Aluminouê  AmphiSboUê. 

Edenitb. 

G.  SiO,    A1,0,  Fe,0,  FeO  MnO  MgO    CaO    Na,0  K,0   ign. 

100.  Edenville  8*059    |  5167      5-75    286      —       —     23-37    1242    075    0*84    0*46 

r=  98*12 

101.  Monroe  8*128    |  45*98    12*37      —     4*65    0*84    2112    12*22    2*24    008    0  59 

[=  100*84 

102.  Saualpe.  -  [F  0  21  =  99 13 

CoHnihin  8-102       49*88    1272    172    4*68     —     17*44      9*91    2-25    0*63    029 

103.  Pargas  8*109       42*97    16*42     —     1*82      —     20 14    14*99    1*53    2*85    087 

[F  1*66  =  102*75 

104.  Cullakenee,  N.  0.  8190       45-14    17*59    0*79»  8*46    0-2P  16*69    12-61    2*25    0*36    1-34 

[=  100-88 

106.  L.  Baikal,  [=  9901 

Kokthairovité       8*97         46*99    18*20     —     2*40     —     1646    12*78    1-68    1*06    0-60 

106   Fiakernfia  8*07         46*79    1686    0*60»  388     —     20*17    1811      —       —     2 13 


•  Cr,0,.  *  NiO. 


[=  100-68 
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Pabgabitb,  Hornblende. 

G.         SiOa    AI.O,  Pe,0,  FeO  MnO  MgO    CaO    Na,0   K,C  Ign. 

107.  Bathurat  4002    15*55    d'44    8*60    —    1437    12*21    2*40    218    181  =  100 5a 

108.  Edenyille  42*97    1190    3  08  18*84  0*481   1*49    11*68    2*78    0*88    0*88  =  99'3a 

109.  Pargas  41*26    11*92    4*83    9*92    tr,    18  49    11*95    1*44    2*70    0  52   F  1*70 

r=  99*78 

110.  Yesuvius      8*282}     89*92    1410    600  11*08  0*80  10*72    12*62    0*65    8*87    0*87  -  98*98 

111.  "    blk.    8-298       89*80    14*28    2*56  1902     —      9*10    10*78    1*79    2*85    1*42  =  101*65 

112.  "    bm.  8*112       41*7       8*8    14*7       —      —    16*5      14*5    [4  8]       —       —    =    loo 
118.        "    blk.    8*285       41*7        9*5    17*7       —      —    18*4      18*4     [4*8]      —       —    =    100 

114.  Czernosiii    8*225       40  65    14*81    5  81    718     —    1406    12*55    1*64    1*54    0*26       TiO, 

r0'80 98*80 

115.  Stenzelberg  8*266   |  89*62    14*92  10*28    7*67  0*24  11*82    12  65    1*12    2*18    0*48  ~    TiO, 

[019  =  99  67 

116.  Bohemia  8966    14*88  12*87    1*97     —    1426    12*74    2*47    1*26      —       TiO, 

[0*89  =  100*48 

117.  Jan  Mayen  8*88        89*17    14*87  12  42    5*86  1*61  10'52    1118    2*48    2*01    0*89  =  99*91 

118.  Mayo  89*96    16*91    8*42    8*86     —      6*03    15*94    901      —       —  =  10018 

119.  Paisberg  61*66      0*57  16  19    2*78  6*17    7*87    18  77  [1*53]    —     0*51    =   lOa 

•  Cr«0,. 

,  G.       SiO«    Al,Oi  FetOiFeO     MnO  M^    OaO    Na,0  E,0 

120.  Non,  NoralUô         8*248    42*00  1200      —   8000    0*26      2*25    1100      —      tr.UjO0*7& 

121.  Gamsigrad,  [=98*26. 

OarMigradiU  46*58  18*68      —   12*29    600      8*44      8  88    817    1*00  =  99*94 

122.  Franklin  Fumaoe,  [Cr,0,  0*18.  ZnO  0*68,  TiO,  1*76  =  101  01 

N.  J.  89-69  11-20    6*97  11*81    8*07      8  42    12*85    8-81    1*95  1*02  = 

128.  M.  Altino»  [99*74 

B&rgamaskiU        8*07    586*77  16*18  14*46  22*89      —       0*98      6*14    4-00    0*42 
124.  Eaer8ut,£a«r«ti(tte  8*04      41*88  14*41      —   11*28      —     18*61    12*97    TiO,  6*76      SnO, 

[0  26  =  100*6d 

Pyr. — Essentially  the  same  as  for  the  corresponding  varieties  of  pyroxene,  see  p.  861. 

Obi.— Amçbibole  occurs  in  many  cristalline  liraestones,  and  granitic  and  schistose  rocks, 
and  sparingly  in  serpentine,  and  volcan ic  or  igneous  rocks.  Tremolite.  the  magnesia-lime 
▼ariety,  is  especially  common  in  Hmestones,  particularly  magnesian  or  dolomitic;  actinolite  (also 
néphrite),  the  magnesialime-iron  yariety,  in  steatitic  rocks  and  with  serpentine:  and  dark  green 
and  black  hornblende,  in  chlorite  schist,  mica  scbist,  gneiss,  and  in  varions  other  rocks  of  which 
it  forma  a  constituent  part;  brown  to  black  hornblende  occurs  in  trachyte  and  other  eruptiv& 
rocks.     Asbestus  is  often  found  in  connection  with  serpentine. 

Hornblende-rock,  or  amphibolyte,  consists  of  massive  hornblende  of  a  dark  greenish  black  or 
black  color,  and  bas  a  granular  texture.  Occasionally  the  green  hornblende,  or  actinolite.  occurs 
in  rock-masses,  as  at  St.  Francis,  in  Canada.  Hornblende- êchist  bas  the  same  composition  aa 
amphibolyte,  but  is  schistose  or  slaty  in  structure.  It  often  contains  a  little  feldspar.  In  somo 
varieties  of  it  the  hornblende  is  in  part  in  minute  needles.  Hornblendie  granité  contains  horn- 
blende in  addition  to  the  ordinary  constituents  of  granité,  or  replacing  the  mica.  Orieiês  and 
mica  schiêt  are  often  hornblendie  in  the  same  way.  The  hornblende  in  mica  schist  is  usuallv  in 
prlsras,  either  stout  or  acicular,  which  sometimes  are  aggregated  in  sheaf-like  tufts.  The 
faedculite  of  Hitchcock  is  merely  thls  tufted  hornblende.  Syenite  is  a  granitoid  rock,  con- 
tainiug  hornblende  aloug  with  orthoclase  feldspar.  Dioryte  is  a  similar  rock,  grayish  white  to 
nearly  blnck  in  color,  consisting  of  hornblende  and  a  triclinic  feldspar. 

Frominent  foreign  localities  of  amphibole  are  the  following;  many  others  bave  been  mcn 
tioned  in  connection  with  the  descriptions  of  varieties  and  analyses.  Tremolite  (grammatite)  in 
dolomite  at  Campolongo  in  Canton  Tessin,  Switzerland;  also  at  Orawitza;  Kezbdnya,Uungary; 
Gulsjô,  Wermland,  Sweden;  TromsO,  Norway,  etc.  Actinolite  in  the  crystalline  schists  of  the 
Ceninil  and  Eastern  Alps,  especially  at  Greiner  in  the  Zillerthal;  Putsch;  Zermatt;  in  linefibroua 
fonn  at  the  Knappenwand,  Sulzbachthal,  Tyrol,  with  epidote;  ZOblitz  in  Saxony;  Ârendal,  Nor- 
way. Asbefitus  at  Sterzing,  Zillerthal,  and  elsewhere  in  Tyrol;  in  Savoy;  also  in  theisland  o^Cor- 
sicîi.  wbere  it  is  so  abundant  that  Dolomieu  is  said  to  bave  employed  it  in  packing  bis  minerais:  at 
Dretlitz,  Pyrénées.  Rock  cork  is  obtained  in  the  Zillerthal.  âixony,  Port«oy,  and  Leadhills, 
wbere  also  œountain  leather  occurs.  Bourç  d'Oisans,  in  France,  affords  a  variety  of  amianthus, 
composed  of  tibers  having  some  degree  of  efasticity;  it  is  the  aminnthoide  of  HaOy,  Pargasite  at 
Pargjis,  Finland;  Saualpe  in  Cariulhia.  Hornblende  at  Arendal  and  Kongsbere,  Norway;  in 
Swâen  and  Finland;  at  Vesuvius;  Aussig  and  Teplitz,  Bohemia;  in  basait  at  Wolfsberg  near 
Czernosin;  Klotzberg,  Bohemia;  the  Rhôngebirge;  Vogelsgebirge;  Kaiserstuhl. 

Néphrite,  which  in  the  form  of  "jade"  ornaments  and  utensils  is  widely  distributed 
among  the  relies  of  early  man  (see  jade.  p.  871),  is  obtained  at  varions  points  in  central  Asia. 
The  most  important  source  is  that  in  the  Earakash  valley  in  the  Enen  Lun  Mts.  on  the  southera 
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boiuere  of  Turkestan  ;  the  exact  locality  of  the  quarries,  which  hâve  been  extensively  worked  by 
the  Cbinese,  is  7  miles  from  the  Eirghiz  encampmcnt  of  Balakchi,  wnich  is  12  miles  S.£.  of 
ShahiduUa  (Stoliczka,  Q.  J.  G.  Soc,  30,  568.  1874).  Quarries  also  exist  iii  the  Kuen-Luu  Mts.. 
to  the  south  of  Ehotan,  which  hâve  been  kDOwn  by  the  Chinese  for  2000  years;  probably  also  ai 
3ther  points  in  the  same  range  (cf.  Schlagenweit,  Ber.  Ak.  MUnchen,  227,  1873*).  Another 
locality  has  been  described  in  the  same  région  on  the  eastern  slope  of  the  Pamir  on  the  Raskem- 
daria.  whcre  it  has  been  extensively  mined  by  the  Chinese;  from  this  source  the  material  for  the 
lombstonef  of  Timur  (anal.  59)  in  ^imarkand  is  believed  to  hâve  been  obtained;  white  *' jadeite  " 
(like  that  of  Burma)  is  mentioned  as  occurring  with  it  (Nature.  1890).  It  has  also  been  found  at 
varions  localities  in  the  government  of  Irkutsk.  eastern  Siberia,  near  L.  Baikal,butonly  ns  rolled 
masses  in  river  beds.  etc.  (cf.  Beck  and  Mushketov,  1.  c).  Also  reported  from  the  province  of 
Yunnan,  southem  China.  In  New  Zealand  it  has  been  much  used  b^  the  Maoris  (called  by  them 
Pumamu,  Tangiwai,  Kawakawa,  etc.),  and  obtained  from  several  pomts  on  the  west  coast  of  the 
South  Island  (Hochstetter,  Ber.  Ak.  Wien.  49(1).  466,  1864). 

Néphrite  has  been  found  in  Europe  as  a  rolled  mass  at  Schwemmsal  near  Leipzig;  in  Swisa 
Lake  habitations  and  similarly  elsewhere.  Also  an  extremely  fine-ûbrous  amphibole  closely 
resembling  oriental  néphrite  (anals.  67-69)  occurs  in  place  at  Reichenstein  and  Jordansmtlhl, 
Silesia  (Traube,  1.  c),  whereit  occurs  with  serpentine  and  has  resulted  from  the  uralitization  of  a 
massive  pyroxenic  rock;  further,  rolled  masses  (anals.  65,  66)  hâve  been  found  in  the  Sauntbal 
and  Murthal,  Styria, which  were  probably  derived  from  the  neighboring  mountains  (cf.  Berwerth^ 
Ann.  Mus.  Wien.  3.  79.  1888). 

In  America,  besides  the  jade  omameuts  common  in  Mexico,  South  America  and  Alaska, 
néphrite  has  been  found  in  pebbles  in  çravel  bars  (Rep.  G.  Canada,  1887-88)  on  the  Lewis  river 
in  the  Yukon  district,  North-west  Temtory.  A  mass  of  a  pale  green  coior,  iranslucent  to  sub- 
transparent and  weighing  If  Ibs.,  was  found  in  Miles  Cafion;  another  at  the  Rwikoak  mouth. 
of  the  Yukon.  Further,  néphrite  (anals.  77-80)  has  been  found  in  place  at  the  tlade  Mts.,  north 
of  the  Kowak  river,  about  150  miles  above  its  mouth  (Storey,  Clarke).  Also  found  in  rolled 
pebbles  and  as  Indian  implements  near  Lytton  in  the  valley  of  the  Fraser  river,  Br.  Columbia. 

In  the  United  States,  in  Maine,  black  crystals  occur  at  Thomaston,  at  Moultenboro  io 
Byenite;  pnrgasitcnt  Phippsbiirgand  Parsonsfleld;  radiated  or  asbestiform  actinolite  at  Unity; 
tremolite  at  Thomaston  and  Raymond.  In  N,  Hàmp.,  black  crystals  at  Franconia.  In 
Vermont,  glassy  and  radiated  actinolite  in  the  steatite  quarries  of  Windham.  Readsboro',  and 
New  Fane.  In  Mau.^  white  crystals  of  tremolite  at  Lee;  glassy  and  radiated  actinolite 
at  Miildlefield  and  Blandford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Lee,  and 
Grent  Barrîngton:  black  crystals  at  Chester;  asbestus  at  Brigliton,  Sheflaeld.  Pelham,  Newbury, 
Dedhain;  cummingtonite  at  Cummington  and  Plainfield.  In  Conn.,  in  large  tlattened  white 
crystals  and  in  bladed  and  librous  forms  (tremolite)  in  dolomite,  at  Canaan,  between  the  Falla 
and  the  post- office,  and  also  at  other  places  in  Litchfield  Co.  ;  asbestus  at  West  Farms, 
Winchester,  and  Wilton,  and  with  mountain  leatber  at  the  Milford  serpentine  quames. 

In  N.  York,  in  good  black  crystals  at  Willsboro',  presenting  interesting  forms;  also  near 
the  bridge  at  Potsdam,  near  Greenwood  Furnace,  and  in  Warwick.  Orange  Co  ;  dark 
green  crystals  near  Two  Ponds,  and  also  1  m.  N.,  2J  m.  N..  and  l  m.  8.,  of  Bden ville, 
together  with  gray  or  hair-brown  crystals  and  tremolite,  titanite,  and  chondrodite.  in 
granular  limestone;  of  varions  forms  and  colors.  and  often  in  large  and  perfect  crystals, 
near  Amity;  in  dark  green  crystals,  with  ilmenite,  at  tbe  Stirling  mines,  Orauge  Co.;  in 
short  green  crystals  at  Gouverneur,  St.  Lawrence  Co.,  sometimes  2  or  3  in.  in  diameter,  along 
with  apatite,  also  in  fine  long  prisms  of  tremolite  with  brown  tourmaline;  with  pyroxene  at 
Russell  in  fine  crystals;  a  black  variety  at  Pierrepont;  at  Macomb,  Pitcairu;  tremolite  at 
Fine;  in  Rossie,  2  m.  N.  of  Oxbow,  the  variety  pargasite  in  neat  bright  green  crystals; 
glassy  and  radiated  actinolite  near  a  hamlet  called  Peeksville,  in  Fishkill;  radiated  at  Brown'a 
serpentine  quarry,  8  m.  N.W.  of  Carmel,  Putnam  Co  ;  in  large  white  crystals  at  Diana, 
Lewis  Co.;  radiated  and  bladed  tremolite  at  Dover,  Kingsbridge,  the  Eastchester  quarries, 
Hastings,  and  near  Yonkers,  in  Westchester  Co.;  at  Kuapp's  quarry,  Patterson,  in  Putnam 
Co.,  and  on  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrence  Co.;  asbestus,  near 
Greenwood  Furnace;  Rogers's  farm  in  Patterson;  Colton  rock  and  Hustis's  farm  in  Phillips- 
lown,  Putnam  Co.;  near  the  Quarantine  in  Richmoud  Co.,  in  long  fibers. 

In  N.  Jersey,  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other  varieties 
of  the  species  at  Franklin  and  Newton,  radiated  actinolite,  also  a  zinc-manganese  variety  (anal. 
122)  at  Franklin  Furnace,  Sussex  Co.  :  asbestus  and  molintain  leather  at  Brunswick.  In  Penn., 
actinolUe  in  Providence,  at  Minerai  Ilill,  in  Delaware  Co.;  at  Unionville;  at  Kennett,  Chester 
Co.,  often  in  fine  crystals;  tremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissahickon,  near 
Philadelphia;  at  London  Grove.  Chester  Co.  In  Maryland,  actinolite  and  asbestus  at  tht^  Bare 
Hills  in  serpentine;  asbestus  is  mined  at  Pylesville,  Harford  Co  ;  amphibole-aiitliophyllite  at 
Mt.  Washington,  6  miles  north  of  Baltimore.  In  Virginia,  actinolite  at  Willis's  Mt.,  in  Huck- 
ingham  Co.  ;  asbestus  at  Barnet's  Mills,  Fauquier  Co.      Néphrite  in  Alaska  as  aln^ady  noted. 

•  Also  later  Beck  &  Mushketov  (Vh.  Min.  Ges.,  18,  1,  1883),  who  give  a  raap  of  the  known 
localities  in  the  Eueu-Lun  Mts..  nnd  a  summary  of  the  occurrence  of  néphrite  in  différent  parts 
of  the  world  :  besides  describing  with  many  analyses  (quoted  on  p.  894)  the  Siberian  occurrences. 

f  Thfsi'cof  this  stone  (in  centiraeters)  is  as  follows:  length  192  (=  6*3  ft.).  breadth  36^ 
•b  vean  '  34  below,  height,  30  (B.  &  M.). 
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In  Canada,  tremolite  is  abundant  in  the  Laurentian  limestones,  at  Calumet  Falls,  Litchfield, 
Fontiac  Co.,  Québec;  also  at  Blythfield,  Renfrew  Co.,  and  Dalhousie,  Lanark  Co.;  good  crys- 
tals  in  ïimestone  at  Algona,  Renfrew  Co.  Black  hornblende  at  various  localities  in  Québec  and 
Ontario  with  pyroxene,  apatite,  titanite,  etc.,  as  in  lienfrew  Co.;  fine  crystals  of  pargasite,  also 
tremolite,  on  tbe  Madawaska,  Blvthfield,  Renfrew  Co.,  Ontario.  Black  hornblende  with  the 
magnetite  of  Bathurst  and  South  Sherbrooke,  Lanark  Co.,  Ontario.  Asbestus  and  mountain 
cork  at  Buckingham,  Ottawa  Co.,  Québec;  a  bedof  actinolite  at  St.  Francis,  Beauce  Co..  Québec; 
néphrite  bas  been  found  in  British  Columbia  and  North-west  Territory,  as  already  noted. 

Alt. — The  altérations  of  amphibole  are  similar  to  those  of  pyroxene  (see  pp.  862,  868).  The 
fibrous  and  diallage-like  varieties  are  especially  liable  to  take  up  water,  owmg  to  the  linely  or 
thinly  divided  state  of  the  minerai.  Talc,  steatite,  serpentine,  chlorite,  epidote,  biotite,  pinite, 
chabasite,  limonite,  niagnetite,  iron  ocher,  are  among  the  reported  results  of  altération. 

At  Ilraenau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after-product  from  the  chlorite) 
iron-ocher,  occur  as  pseudomorphs  after  hornblende.  Orappiie,  and  perhaps  roêiie  (4th  Ed.,  p. 
287),  may  be  altered  pargasite.  Genth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas 
and  Providence,  Pa.,  an<^  «he  baltimoriU  as  altered  asbestus,  and  a  chrysotile  of  Delaware  Co., 
Pa.,  as  altered  actinolite  (Am.  J.  Se.  33. 208,  1862).  The  hydrauê  anthophylliU  of  New  York 
Island  occurs  in  place  near  the  corner  of  59th  street  and  lOth  avenue,  and  also  in  many  places 
in  boulders.  The  variations  in  the  analyses,  as  well  as  in  the  aspect  of  the  material,  show  that 
it  is  a  resuit  of  the  altération  of  an  asbestiform  tremolite.     Cf.  p.  884. 

Several  alteration-products  of  amphibole  are  given  below. 

Artif. — Obiained  artiûcially  by  ELbrushchov,  see  p.  1026. 

Réf.—'  Fini.  Min.,  66,  18M,  Min.  Russl.,  8,  169,  1878;  cf.  Rath,  Pocg.,  Erg.,  6.  229,  1874. 
Arzruni,  Ber.  Ak.  Beriin,  March  80,  1882,  Franzenau,  Zs.  Kr.,  8,  568,  ISSA, 

The  position  hère  taken  is  that  adopted  by  Tschermak  (Min.,  442,  1884)  and  shown  conclu- 
aively  by  G.  U.  Williams  (Am.  J.  Se..  39,  862,  1890)  tobe  the  true  oneas  exhibiting  the  relation 
to  pyroxene;  cf.  18,  p.  887,  where  the  crystals  of  the  two  specics  are  in  parallel  position  and  the 
basai  planes  nearly  coïncide.  It  was  early  shown  by  Rath  (l.  c.)  of  Vesuvian  amphibole  that 
xsrystals  occur  parallel  with  augite,  with  p  of  the  one  corresponding  to  «/«'  of  the  other. 

To  transform  the  formerly  accepted  symbols,  ?UIU  (where  jp  =  001,  r  =  111,  etc.),  to  those 
hère  taken  {vqr\  note  that  p  =  —  {h-\-  {),  q  =  k,r  =  l. 

The  following  (Tschermak,  Franzenau)  show  the  variation  in  angle  in  some  of  the  kinds  of 
amphibole:  • 

Actinolite  Vesuvius  Brevik  Pargas  AranyerBerg 
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«  Cf.  Mlr.,  297,  1852;  Dx.,  1,  77,  1862;  Schrauf,  Atlas,  Tf.  vn.  vin,  1864;  Kk.,  1.  c;  Gdt. 
Index,  1,  190.  1886.  *  Franzenau,  Aranyer  Berg,  1.  c.  *  Cathreln,  Fleimsthal,  Zs.  Kr.,  9,  857, 
1884,  13,9,  1887.    »  Williams,  Russell.  N.  Y..  Jb.  Min.,  2,  176,  1885.    •  Flink.  Nordmark, 

anal      1^      1       €\ 

'  On  iiDihs  I  c.  Cross,  Min.  Mitth.,  3,  886,  1881:  G.  H.  Williams,  Am.  J.  8c.,  39,  852.  1889; 
tw.  striât  ions  aud  parting,  Mtkgge.  Jb.  Min.,  1,  242,  1889. 

*  Composition  discussed,  Scheerer,  Pogg.,  84,  821  et  êeq.,  1851;  Rg.,  Pogg.,  103.  278  et  êeq., 
ia58;  Tschermak,  Min.  Mitth.,  88.  1871  ;  Berwerth,  Ber.  Ak.  Wien,  86  (1).  153,  1882; 
Scbarizer,  Jb.  Min.,  2,  148,  1884.  Relation  between  composition  andoptical  characters,  Wiik, 
Zs.  Kr.,  7,  79,  1882. 

The  following  are  more  or  less  altered  amphiboles: 

KiHWANiTE  Thomêon,  Min.,  1,  878,  1886.  A  fibrous,  green,  chlorite-like  minerai  from  the 
basait  of  the  N.  E.  coast  of  Ireland.  R.  D.  Thomson  found  in  it:  SiO«  4050,  Al,0, 1141, 
FeO  28*91 ,  CaO  19*78,  H9O  4'85  —  99*95.  Accoi-diug  to  Lacroix  it  is  an  Impure  altered  amphi- 
bole. Bull  Soc  Min.,  8,  429,  1885. 

LooANiTB  T.  8.  Hunt,  Phil.  Mag.,  2,  65.  1851,  Rep.  G.  Canada,  491,  1868.  Amphibole 
from  Calumet  Falls,  Québec,  retaining  its  form  and  cleavage,  but  near  penninite  in  composi» 
tion.     See  5th  Ed.,  p.  242.  p.  496. 

Paligorskitb  t.  «.  Sawhenkov,  Vh.  Min.  Ges.,  102,  1862.  Fibrous.  Soft,  but  tough. 
G.  =  2*217.  Color  whlte.  Analysis:  SiO«  5218.  A1,0,  18*82,  MgO  8*19,  CaO  0*59,  H,0  1204, 
hygrosc.  water  8*46  =  99*84.    B.B.  infusîble.    Not  acted  on  by  the  acids. 

From  the  Permian  raining  district  of  the  Ural.     Probnbly  an  altered  asbestus. 

Phàactinite  Bertels,  Verh.  Wûrzb.  Ges.,  8,  in  JB.  Ch.,  1267.  1874.  An  altération  product 
of  amphibole,  forming  radiated  masses,  doubly  refracting.  H.  —  2.  G.  =  2'997-8*057.  Color 
dirty  grayish  brown.  Analysis  after  deducting  a  little  magnetite:  SiOt  85*6,  AltO«  16*9,  FeaOt 
25  4,  MnO  1*4,  MgO  5*8.  CaO  7*2.  H,0  81  -  99*8.  From  the  rock  called  by  the  same  author 
isenite,  occurring  In  Nassau,  Germany. 

Waldheihite.  Amnhibnl-aiinliclies  Min.  von  Waldheim  A.  Knop,  Lieb.  Ann.,  110,  868, 
1859:  Waldheimit  Rg.,  Min.  Ch.,  780,  1860.  An  amphibole-like  minerai  from  the  serpentine  of 
Waldheim,  Saxony,  which  contains  mucb  êoda,  and  is  peculiar  also  in  its  ezceas  of  sfiica,  both 
suggesting  that  it  may  be  amphibole  ultered  by  the  alkaline  process.    It  occutb  In  veina  an  inch 
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thick,  and  resembles  actinolite.  H.  =  5;  6.  =  2*957;  color  leek-green;  transluoent  Analysls, 
Enop: 

8iO,  68-71    A1,0, 1-52     FeO  6*66     MnO  026     MgO  10  01    CaO  11*68    Na,0  12*88  =  100*05 

339.  aiâAUOOPHANB.  Glaukophan  Hofiumann,  J.  pr.  Ch.,  34,  288,  1845.  Gastaldite 
Btrûter,  Mem.  Ace.  Liuc,  2.  888,  1875. 

Monoclinic;  near  amphibole  in  form.  In  thin  prismatic  crystais  with  a,  b,m, 
and  rarely  p  (ÎOl)  and  r  (011).    Meaanred  angles^  Bodewig  : 

inm'^'  =  58°  16',  cr  =  34"^  12',  m'r  =  67°  17',  cf.  Amphibole,  p.  387. 

Crystais  prismatic  in  habit,  usually  indistinct;  commonly  massive,  fibrons,  or 
colnmnar  to  granular. 

Gleavage  :  m  perfect.  Fracture  conchoidal  to  nneven.  Brittle.  H.  =  6-6'5. 
6.  =  3*103-3'113  Hausm.;  3*044  Svr.  Lnster  vitreous  to  pearly.  Color  aznre- 
blae,  layender-blae,  bluish  black,  grayish.     Streak  grayish  blue.     Translaceut. 

Pleochroism  stron^ly  marked:  c  sky-blue  to  ulti-amarine-blue,  b  reddish  or 
blnish  violet  a  yellowisn  green  to  colorless.  Absorption  c  >  b  >  a.  Optically  +. 
Ax.  pi.  I  ô.  c  A  <5  =  4°  to  6°,  rarely  higher  values:  11°  to  12°  Kotô.  Bodewig 
gives  for  the  extinction^ngles  with  é  on  b:  4°  24'  Li,  4°  16'  Na,  4°  13'  Tl. 
Axial  angles: 

2E^r=84^42     2Ea.y=85-85'    2Ea.gr=86'' 80'    2H..r  =  5r8'    2Ha.,=5r  11'    2Hiugr  =  51*  24' 
AIso    /a  =  1*6442  gastaldite.  Banger  (Rosenbusch). 

Comp.— Essentially  NaAl(SiO,),.(Pe,Mç)SiO,.  If  Mg  :  Fe  =  2  :  1,  the  for- 
mula requires:  Silica  57*6,  alumina  16*3,  iron  protoxide  7*7,  magnesia  8*5,  soda 
9*9  =  100. 

AnaL— 1.  ScbDedermann,  J.  pr.  Ch.,  34,  240.  1845.  2,  Luedecke.  Zs.  G.  Ges.,  28,  249, 
1876.    8»  Bodewig,  Poffg..   168,  224,  1876.    4,  Berwerth,  Ber.  Ak.  Wien,  86  (1).  185,  1882. 

5.  Lasaulx  aod  Bettendorff,  Ber.  nied.  Ges.,  268,  1888.    6.  8cbluttig,  loaug.  Diss..  Groitzsch, 

6,  1884,  recale,  by  GrUnbut,  Zs.  Kr.,  13,  78,  1886.  .7.  Liversidge,  Proc.  Soc.  N.  S.  W.,  Sept.  1, 
1880.  8.  Yoshida,  quoted  by  Eot6,  J.  Coll.  Soi..  JapaD,  1.  a5,  1886.  9,  Cossa,  Mem.  Ace. 
Linc.  2,  88,  1875.    10,  Barrois  &  Offret,  C.  R.,  103.  221.  1886. 

G.  »iO,    A1,0,  Fe,0,  FeO   MnO   MgO    CaO  Na,0  E,0 

1.  Syra  8108    f  6649    12*28      —   10*91    0*60      7*80    2*40    9*84     tr.   =    99*68 

2.  "  8*101  65*64  15*11  8  08  6*85  0*56  7*80  2*40  9*84  —  =  100*78 
8.  Zcnnatt  8091  |  57  81  1208  2*17  5  78  —  18  07  2  20  7*38  -  =  100*89 
4        "  8047    {  58*76    12*99      —     6*84      —     14  01    2*10    6*45      —  H,0  2*54 

[=  102*69 
6.  Is.  Groix  8*112        57*18    12*68         801  —     1112    8*84    7*89     tr.    =    99 67 

6.  •'  8110    I  66*65    12*81    801    4*58      —     12*29    2*20    7*98    1*05-10002 

7.  N.  Caledonia       8*12      152  79    14*44      —     9*82      —     1102    4*29    5*26    0*88  fi,0 1*88 

r=  99*88 

8.  Shikoku,  Japan  2*991        56*71    15*14    9*78    4*81      —       4  88    4*80    4*88    0*25  =  10015 

9.  AoBtA^Oastaîditê  8*044    {  58*55    21*40      —     9*04      —       8*92    207    4  77     ir.   =    99*71 
10.  Andalusia  47*42      8*42      —     9*68      —     15*28  12*95    2  97     —   ign.  4*16 

[=  100*88 

Oba.— Occurs  as  thehomblendic  constituent  of  certain  crystalline  schists.  called  glaneophane- 
nehiêU,  or  glaucopbanyte;  also  more  or  less  prominent  in  mica  schists,  amphibolytes,  gneiss, 
eclogytes,  etc.  It  is  often  assodated  with  mica,  gamet,  diallage  and  omphacite,  epidote  and 
zoisUe,  etc. 

First  described  from  the  island  of  Syra,  one  of  the  Cyclades;  since  shown  to  be  widely 
distributed  (cf.  Oebbeke,  Zs.  G.  Ges.,  38,  684,  1886,  and  Zs.  Kr.,  12.  282,  1886^.  Occurs  at 
Zermatt  in  Switzerland,  on  the  north  side  of  the  Matterhom,  as  also  on  the  south  side  in  the  Val 
Toumanche;  in  the  valley  of  Aosta,  near  Camp  de  Praz  and  St.  Marcel,  also  at  Brosso,  near 
Ivrea,  and  in  the  Val  Locana,  Val  d'Ala,  Valle-Grande  di  Lanzo  (gastaldite):  at  other  points  in 
the  southem  slope  of  the  Alps,  as  well  as  in  Switzerland;  on  the  island  of  Corsica;  Is.  Groix, 
northwest  coast  of  fVance;  in  the  Fruika  gora  in  Croatia.  In  New  Caledonia  with  gamet  and 
mica  at  Uie  Balade  mine.     On  the  island  of  Shikoku,  Japan. 

In  the  TJ.  S.,  glaucophane  schists,  closely  resembling  those  of  Syra,  bave  been  described 
from  the  Coast  Ranges  of  California.  as  at  Sulphur  Bank,  Lake  Co.,  and  at  other  i)oints;  the 
glaucophane  is  associated  with  zoisite  and  mica  (Becker). 

Glaucophane  bas  been  note<l  us  a  serondnry  product  due  to  the  altération  of  diallage  by  a 
processof  "glaucophanization:"  tlie  oni^inal  diMllage^eontained  2*23  p.  c.  Na^O,  EotO,  1.  c. 

Glaucophane  is  nanied  from  yXavicoÇ,  bluish  green,  and  tpdtyeaBiu,  to  appeau.  Gastaldite 
is  named  afier  Prof.  Uurtolomeo  Gustaldi. 
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340.  BŒBBŒZTB  A.  Bauer,  Zs.  G.  Qe&,  40.  138,  1888.  Bonney,  Phfl.  Tians.,  174,  288. 
1888. 

Monoclinic.     In  embedded  prismatic  crystals,  longitudinally  striated. 
Cleavage:  prismatic  (56°)  perfect.     Luster  vitreous.     Golor  black.     Pleochro- 

ism  very  strongly  marked:    t  green,  b  (=  ô)  deep  blue,  a  (nearly  ||  c)  dark  blue. 
Optically  — .    Extinction-angle  small,  a  A  <J  =  4°-5°  (±?).     Axial  angle  large. 

Comp.— Essentially  2NaFe(SiO,),.FeSiO,  =  Silica  50-5,  iron  sesquioxide  26-9, 
iron  protoxide  12*1,  soda  10*5  =  100.  It  corresponds  closely  to  acmite  (œgirite) 
among  the  pyroxenes. 

AnaL— 1,  Sauer,  after  dediicting  712  p.  c.  zircon.  2,  Id.  8,  Eoenig,  Zs.  Er.,  1,  430, 1877 
(alBO  with  slightly  différent  numbers,  Proc.  Ac.  Philad.,  10,  1877). 

SiO,   Fe«0,    FeO   MnO   CaO  MgO  Na,0  E,0 

1.  Socotra                             50  01    28-80      0  87    0'68    1*82  0*34  8*79    0*72  =  09-98 

o         **  49*80    30 '72      7-97      2*75      —       — 

8.  C^Jmk20  G.  =  8-488       4988    14-87    1886    175     —  041  8-83>  144  TiO,    1*43,  ZrO.^ 

•  Incl.  Li,0.  [0-75,  ign.  020  =  97 87 

Analysis  3  is  referred  hère  by  Lcx.  (see  below)  on  the  basis  of  an  optical  ezamination,  but  li 
différa  in  the  state  of  ozidation  of  the  iron,  and  approaches  uiore  nearly  to  crocidolite. 

Obs. — Originally  described  from  the  grauite  and  syenite  of  the  island  of  Socotra  in  the 
Indian  Océan,  120  miles  N.  E.  of  Cape  Guardafiii,  the  eastem  extreniity  of  Africa.  It  occurs  in 
groups  of  prismatic  crystals,  of  ten  radiatine  and  closely  resembling  tourmaline. 

A  similar  amphibole  occuis  at  Myuydd  Mawr,  Carnarypushire,  Wales  (Bonney,  Min.  Mag. , 
8,  103,  1888,  ib.  p.  169,  1889).  Also  another  in  granul^te  in  Corsica.  Pleochroism:  t  yellowidi 
green,  t  blue.  a  indigo,  nearly  black.  Axis  a  inclined  a  few  degrees  to  é.  Cf.  Le  Verrier, 
I1CX..C.  R.,  109,  38,  39,  1889. 

An  "  arf  vedsonite  "  from  St.  Peter 's  Dôme,  Pike's  Peak  région,  El  Paso  Co..  Colorado» 
occurring  with  astrophyllite  and  zircon  is  shown  by  Lacroix  (ibid.)  to  be  near  riebeckite.  Ex- 
tinction-angle on  ô,  a  A  ^  =  3"  to  4**. 

341.  OROOIDOLmi.    Blau<Eisenstein  (fr.  S.  Africa)  KUvpr,,  Mag.  Beri.  Ges.  N.  Fr., 

6,  72.  1811,  Beitr.,  6,  237.  1815.     Krokydolith  Hausm.,  Gel.  Anz.  GOtt.,  1585,  1881.    Blue  Ab- 
bestus.     Abriachanite  HeddU,  Mm.  Mag.,  3,  61.  193,  1879. 

Fibrous,  asbestus-like;  flbers  long  but  délicate^  and  easily  separable.  Also* 
massive  or  earthy. 

Cleavage:  prismatic,  56°.  H.  =  4.  G.  =  3'20-3-30.  Luster  silky;  duli. 
Color  and  streak  lavender-blue  or  leek-green.  Opaque.  Fibers  somewhat  elastic. 
Pleochroism:  c  green,  b  violet,  a  blue. 

Optically  f .  Extinction^ngle  on  b,  inclined  18°  to  20°  with  è.  2E  =  95** 
approx.    Indices  y-a  =  0*025  Lcx.* 

Comp. — Near    riebeckite    and    perhaps    only   a    fibrous    variety.      Formula 

m 

NaFe(SiO,),.FeSiO,  nearly  =  Silica  49'G,  iron  sesquioxide  22'0,  iron  protoxide  19*8,. 
soda  8-6  =  100. 

Magnésium  and  calcium  replace  part  of  the  ferrous  iron,  and  hydrogen  part  of  tLe  sodium. 
Chester's  analysis  give8:.2H,O.Na,0.8FeO.FeaO,.9SiO,. 

AnaL— 1,  Doelter,  Zs.  Er.,  4,  40.  1879.  2,  Renard  and  Elément,  Bull.  Ac.  Belg.,  8,  580, 
1884.  Also  earlier  Stromeyer,  5th  Ed.,  p.  248.  8,  Delesse,  Ann.  Mines.  10,  817,  1886. 
4,  5,  Chesterand  Cairns,  Am.  J.  Se.,  34,  108,  1887.    6,  7,  Heddle.  1.  c,  6.  original  fragmenta, 

7,  material  obtained  by  washing  and  décantation;  also  Jolly  and  Cameron,  Q.  J.  Q.  Soc.,  36, 
109.  1880. 

G.        SIC,    Fe,0,    FeO    MuO  MgO  GaO  Na,0  E,0   H,0 

1.  8,  Africa  5211    2062    16-75     —      177      —    [616]    -     158      AUO» 

[101  =  100 

2.  "  51-89    19-22    1753      —      2*48    0  40    771    015    2-86  =101*69 

8,  Vosges  5802       —      2562    0*50  10 14    110    5*69    0-89    2  52       P,0» 

[017,  Cl  0-51  =  99  66 
4.  Rhode  Island  82         5213    15  98    21-25      —      022      —     626      —     395  =  9974 

5       "  "  5108    17-88    2119      -      0  09      —     641      —     8-64=100-24 

6.  Dochfour.  Abrpieh,  3-326      5115    1492      9-80    030  1080    112    652    063    4-77*=10001 
7  "  52-40      9-84    1517    0*40  1050    117    7-11    0  61    2-97  8100  = 

•  Loss  0-95  D.  c.  at  100".  [lOO'W 
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Pyr.,  etc. — In  the  closed  tube  yields  on  strong  igtiition  a  Httle  water.  B  B.  fuses  easily 
with  intumescence  to  a  black  magnetic  glass,  coloring  the  flame  yellow  (soda).  With  the  fluxea 
gives  reactions  for  iron.     Uuacted  upon  by  acids. 

Obs. — Occurs  in  South  Africa,  in  Griqualand-West,  north  of  the  Orange  river,  in  a  range  of 
quartzose  schists  called  the  Asbestos  Mountain  s,  which  extends  in  a  northeasterly  direction  from 
Griquastad  toward  Transvaal,  700  m.  north  of  the  Cape  of  Good  H  ope.  In  a  micaceous  porphyry 
at  Wakembach,  near  Framont,  in  the  Vosges.  At  Golling  in  Salzburg,  in  gypsum  with  blue 
quartz;  at  Ruka,  nearDomaschow  in  Moravia,  with  a  ferruginous  dolomite;  m  Greenland,  both 
tibrous  and  earthy. 

In  the  C.  8.,  at  Beacon  Pôle  Hill,  near  Cumberland,  R.  I.,  in  a  granité  ledee  disseminated 
in  fine  particles  in  feldspar,  also  in  as  large  as  a  buttemut  masses  with  radiated  âbrous  structure.. 
Emerald  Mine.  Buckingham  and  Perkin's  Mill,  Templeton.  Ottawa  Go.,  Ontario,  Canada  (Lez., 
Bull.  Soc.  Min.,  13,  10,  1880). 

AbrioehanUô  is  an  earthy  amorphous  fonn  occurring  in  seams  and  cavities  of  the  gneiss- 
and  granité  of  the  Abriachan  district,  near  Loch  Ness,  in  Invemess-éhire,  Scotland. 

A  similar  minerai  from  the  zircon-syenite  of  Stavern,  Norway,  is  referred  hère  by  Haas- 
mann;  this  is  the  Faseriger  Siderit  Lecnh.t  Gehl.  J..  3,  101,  and  Fasriges  Ëisenblau  jSfotMm., 
Handb.,  1076,  1818.    According  to  BrOgger  the  Stavern  minerai  is  a  fibrous  variety  of  the^ 

Eyroxene,  œgirite;  he  suggests  further  a  Tike  relation  for  the  South  African  minerai;  but  cf. 
•ex.,  1.  cand  C.  R.,  109.  89, 1880. 

Crocidolite  is  named  from  KpoKiS,  woqf,  in  allusion  to  its  fibrous  structure. 

Alt. — ^The  South  African  minerai  is  largely  altered  by  both  oxidation  of  the  iron  and  infiU 
tration  of  silica,  resulting  in  a  compact  siliceous  stone  of  délicate  fibrous  structure,  chatoyant 
luster,  and  brieht  yellow  to  brown  color,  popularly  called  tiffer-eye{BlBO  cat's-eye  and  Faserquarz, 
Tigei-auge,  Falkenauge  (blulsh  var.)  O&rm.).  Many  varieties  occur  forming  transitions  from  the 
original  blue  minerai  to  the  final  product;  also  varieties  depending  upon  the  extent  to  which  the- 
original  minerai  bas  penetrated  the  (quartz.  Cf.  Renard  and  Elément,  1.  c.  The  softer  (H.  =  4) 
altération  product,  consisting  of  silica  with  iron  oxide,  is  made  a  ferrie  silicate  by  Hepbum, 
Ch.  News,  66,  240.  1887.  and  called  grigualandite  (cf.  Brough..  ib.,  66,  244. 1887). 

Anal.^l,  2,  Renard  and  Elément,  1.  c.  8,  Rg.,  Min.  Ch.,  Erg.,  194, 1886.  4,  5,  Wibel  and 
Neelsen,  Jb.  Min.,  867,  1878.    6,  Hepbum,  1.  c. 

G.  SiO,       Fe,0,       FeO      AUO,      CaO      MgO      H,0 

1-48 
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Bull.  Soc.  Min.,  13,  10,  1890. 

342.  ARFVBD80NITZI.    Brooke,  Ann.  Phil.,  6,  881,  1828.    Arfwedsonit.    Sodahom- 
blende. 

Monoclinic.  Axes:  à:h:é  =  0-55687  : 1 :  0-29781;  /3  =  73°  2^'  =  001  A  100^ 
Brôgger'. 

100  A  110  =  28**  2y,   001  A  101  =  23°  52+',  001  A  011  =  15°  64'. 

Forma:  a  (100,  »-î),  b  (010,  W),  m  (110,  J),  t  (101,  1-î),  p  (ÎOl,  1-i),  r  (011,  1-i),  i  (081,  8-i), 
4(211.2.2),  «(Î21,  2-à). 

Angles  (cf.  f.  14,  p.  887):  mm'"  =  ♦56*'  5',  at  =  49"  10',  a'p  =  *76'  44i'.  rr'  =  81-  48', 
5r  =  *74"  6',  a  =  81*  2',  «'  =  60"  0,  pr  =  84*  40',  pm  =  77"  27'. 

Crystals  long  prisms^  often  tabular  |  b,  but  seldom  distinctly  terminated:  also 
in  prismatic  aggregates.    Twins:  tw.  pi.  a. 

Cleavage:  prismatic,  perfect;  b,  less  perfect.  Fracture  uneven.  Brittle. 
H.  =  6.  Ô.  =  3-44-3-45.  Luster  vitreous.  Color  pure  black;  in  thin  scales 
deep  green.     Streak  deep  bluish  gray.     Opaque  except  in  thin  splinters. 

Pieochroism  strongly  marked  :  c  deep  greenish  blue,  b  lavendei*,  a  pale  green- 
ish  yellow.  Absorption  c  >  b  >  a;  sections  ||  a  are  deep  ^eenish  blue,  ||  b  olive- 
green.  Optlcal  character  somewhat  uncertain,  probablv  (Bgr.)  +,  and  c  =Bxa 
(but  cf.  below  and  p.  383).     Extinction-angle  on  b,  with  c,  =  —14°. 

Comp. — A  sligntly  basic  metasilicate  of  sodium,  calcium,  and  ferrons  iron 
cliirfly;  Lorenzen'g  analysis  gives  4Na,0.3Ca0.14FeO.(Al,Fe),0..2lSiO,. 


AnaL— 1,  Lorenzen,  Uln.  Uag.,  6.  60.  1S83.     2.  Berverth.  Ber.  Ak.Wlen,  86  (1).  16S,  1882. 

G.         BIO,  A1.0.  F«,0>  FeO  MnO  MgO  CaO  Na,0  E,0  H.O 
1.  Kaugeiâluaisuk  S'44        48'8S  440    8-80    S3'4S  0'4S   0  81    4'6S    815    lOfi    0*lfi=100-8a 
i.  ■•  8464  1  4T06  1«    170    SSM     —      —     2  88    714    288    2-08=100-28 

1  Eobell,  Hbe.,  etc.,  bas  been 

o ■— -  r-  — '■   S*  feaf.  uoior»^-      --•--'  ^—  "■-  -i-s 

ferred  lo  riebecklle  b;  Lacroix,  C.  R..  109,  89,  1 

Pyr.,  et«. — B.B.  fuses  at  2  with  intumesceDCt:  to  a.  black  ma>;Detic  Klobiile;  colora  tbe  flame 
yellow  (aoiia);  wilh  Ihe  Uuxus  givfs  réactions  for  trou  and  maugHuese.     Not  acled  upou  byacids. 

Oba.^Occiira  iu  black  bornbleudu-like  crysials  ut  K^Qgei-dluareuk  in  Urctnland,  witb  moda- 
lité, eiidislyte.  and  fuldspar:  hIho  from  Kumeruil,  neni'  TuDiiedlinrlik.  SlomrKUit;  tbe  Greeuiand 
cry stals  are  sometimes  S  incbes  Ion;;;  aiso  very  spurinçly  in  tuu  aiigiie  iiud  ellcolite-ByeDile  of  tbe 
Langesund  lioril,  soiuburn  Norway.  More  abiindaDt  in  quariz-syciiîte  and  MMJn.graiiile  beineen 
Mjnen  and  the  Latigesiind  flnrd.  iiear  Chrisllania  especially  al  tbe  laite  Bognsvand,  at  Qniiilnid 
iu  tbe  paiibli  of  Eker.  and  Kongsberg:  al  ROkeberg,  Eker,  occurs  interlaminuted  wilh  Kgirite 
in  paraliel  itosiiliin. 

A  hlue  amiibibole  occiirriniras  n  piieiidoinorpbic  replacement  and  iilïooaa  secondary  rrowlb 
frtngiag  crystntsatid  grains  ofordiiiary  bi-own  liornblcndeaadutbersof  pvroxifne,  eeemii  to belong 
hère,  cf.  Cixiss.  Am.  J.  Se.,  39,  356.  18W0.  Optical  cbaracter  probably  uegative.  Aï.  pi.  |  b. 
Extinction  angle  on  6,  or  a  A  *  =  —  18  '''  —  15".  Axial  angle  large.  Pleocliroism:  c  pile 
yellow,  6  purplu  to  violet,  il  decp  bliie.  Abwrptiou  b  >  b  >  c.  Occiir»  in  a  (iike-rocb  cutting 
tbe  Archsan  gneisses  at  tlic  nortbern  base  of  tbe  Koslta  hiils,  5  miles  east  uf  the  mining  towa 
Silver  Clin,  Custer  Co.,  Colorado.  Riebecki(«  and  a  secondary  pyrozene  near  œgirite  occur  lu 
tbe  «tme  rock. 


Pig».  1,  3.  A  secondary  bine  amphibole  {artvedsonite  t)  friogiDg,  Jn  parailel  pOHitlou,  brown 
liomblenilei  S,  also  enclosing  pyroxene.  4,  Pyroxene  (twin.  |  <»*  witb  ^milar  secondarv' 
aiiiphit)ole,  also  in  Iwinning  position.     Cross. 

Alt^Tbe  following  are  analyses  of  altered  arfvedsonite  by  ROrdaui,  Za  Kr.,  16,  406.  1890- 

8iO,  A1,0,  Fe,0,  MnO  MgO  Na,0  K,0  K.O 

48-73  ai8  8732         —  O'M  10-24  083  0-7H  =  100-59 

S212  2-83  32-33          —  0-02  lOOS  088  0-77  •=  100 

49-90  2-63  Sa-99  005  057  12  88  010  107  ■=  10018 

49-60       2-75  83-86  006  0  60  laoi  —  158  =  lOOS: 

Aa  ahown  by  Steenstrup  and  BrOgger,  the  change  is  one  leadiog  in  the  dl-^ction  of  thn  for 
matiou  of  an  acmlte  (œgirite)  f ree  from  calcium— In  otber  words,  a  process  tbe  reverse  o'  uraliti. 
zatlon.      Ferrie  liydrate   and,   again,   magnetite  occur  wilh   Ihe  acmile.     Lepldomelane   aise 
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occiirs  with  the  acmite  as  a  resuit  of  the  chaDge,  analogous  to  "  pterolite  "  noted  UDder  barkevi- 
kite  bcyoDd. 

Rai— 1  Lille- ArO.  Norway,  Zs.  Er.,  16,  898,  1890. 

842A.  Babkevikite  W.  C.  Brôgger,  G.  FOr.  Fôrh.,  9,  269,  1887;  Zb.  Kr.,  16,  412,  1890. 
Barkevicite. 

An  amphibole  near  arfvedsonite.  In  short  or  long  prismatic  crystals,  sometimes  very  large 
and  rough;  showing  the  forms:  b  (010),  r  (011).  jp  (ÏOl),  A;  (211),  s  (Ï21).  Cleavage:  prismatic. 
perfect,  yielding  an  angle  of  SS**  44^';  b  also  rather  periect.  Fracture  uneven.  Brittîe. 
G.  =8-4^Rg.  Luster  vitreous.  Color  deep  velvet-black.  Pleochroism  muiked:  deep  brown 
and  light  brown-yellow  for  the  axes  |  b,  the  former  for  the  axis  inclined  -}-  12^''  to  è;  brownish 
red  for  the  axis  il.  normal  to  b.    Extinction-angle  with  é  on  5  r=  -|-  12^''. 

Composition  near  arfvedsonite,  but  more  basic:  the  ratio  of  SiOt  :  (Al.Fe)sOa  : 
(Fe,Mn.Ctt,Mg)0  :  (Na,K),0  =  0-707  :  0148  :  0498  :  01 13  for  Flink's  analysis  (cale.,  Bgr.). 
Analyses  1,  2  are  referred  hère  by  BrOgger,  while  other  amphiboles  from  Fredriksyflrn  analyzed 
by  Rg.  (1.  c.)  are  shown  to  be  intermediate  between  barkevikite  and  ordinary  hornblende. 

1,  Plantamour,  Bibl.  Univ.,  6,  837,  1841.  2, 1^..  Pogg.,  103.447. 1858.  3,  Flink.  Zs.  Kr., 
16,  412.  1890. 


G. 

1.  Brevik 

2.  ••  8-428 
8.  Barkevik 


810,   TiO,  Al.Og  Fe,Og  FeO  MnO  CaO  MgO  Na,0  K,0  Ign. 

46-57    2-02    8  41      —     2488    2  07    6-91    5-88    779  296  —=100-99 

42-27    101    6-31    6-62    21  72    1  18    968    3  62    814  265  0*48=  98*68 

42-46*    —   11-45    618    19-98    0-75  10-24    111    6-08  144  —=99*64 

*  Incl.  TîOa. 


B  B.  fuses  easily,  but  somewhat  less  so  tban  arfvedsonite. 

Occiirs  at  the  wOhlerite  locality.  Skudesundsskjftr  near  Barkevik  (or  Bai-kevig)  on  the 
Langesundfiurd;  also  as  an  essential  constituent  of  the  augite-syenite  of  southern  Norway.in  the 
région  between  the  Christiania  nnd  Langesund  fiords.  Sometimes  occurs  in  parallel  intergrowth 
with  arfvedsonite.  and  again  with  a  green  hornblende. 

Pterolite  Breithaupi,  B.  H.  Ztg.,  24.  336,  1865.  Described  as  a  member  of  the  mica 
group,  from  the  Brevik  région,  Norway.  occurringin  scalesof  an  olive-green  to  liver-brown  color 
grouped  in  fan-shaped  forms  (hence  named  from  nrepov.feather).  Analyzed  by  Mûller  (1.  c). 
bhown  by  Lacroix  to  bea  heterogeneous  substance  (Bull.  Soc.  Min..  10, 145.  1887),  and  later 
by  BrOgser  (Zs.  Kr.,  16,  418,  1890)  to  be  an  alteration-product  of  the  amphibole,  barkevikite, 
tae  aoluble  portion  being  lepidomelane  and  the  insoluble  œgirite.     Anal.,  Mûller: 


Muble 
Inêolublâ 


SiO,    Al.O,  Fe,0,    PeO    CaO  Na.O  K,0    H,0 

36  08      4-99    25*98    14*28    5*48    8*68    7*96    1*81 
50*14    1203      —      28*48    6*88      —     7*52     — 


y,  Tridinic  Section» 

343.  JESNIOBftATTTB.    Ainigmatit  Breith.,  B.  H.  Ztg.,  24,  898,   1865.    KOlblngit  Jd., 
Ibid.    Lormten,  Min.    Mag.,  B,  55,  1882.     Cossyrit  Farstner,  Zs.  Kr.,  5,  848,  1881. 

Triclinic.  In  crystals  approximating  closely  in  angle,  habit,  and  occurring 
fonns  to  ordinary  amphibole.  Dut  having  a  prismatic  angle  of  66°.  Axes*  (approx.) 
à:h:è=:  0-6778  :  1  :  0-3506;  a  =  90°,  /S  =  72°  49',  y  =  90°. 


Forma,  j^BnigmaUU: 
a  (100,  iA) 
h   (010,  «) 
m  (110,  /') 


e    (130.1-0) 
M  (lîO,  '/) 

€  (i8o,  'pi) 
P  (îoi.  ,1-i,)? 


r  (011,  l-ï') 
j  (031.  3-ï') 
p(051,  5-ï') 


B  (011.  'l-ï) 
t  (031.  S-t) 
€    (051, '5.Ï) 


«  (Î21,  .2  â) 
0  (483,  f  I,) 
C    (121,2-2,) 


Measured  angles:  mM  =  66'  81'  Breith.;  also.  Bgr.,  mM  :=  66"  4'  to  66*  11',  &f7i  =  56'  44' 
w  45'.    bp  =  29'  88i',  Mt  =  62'  28i',  mp  =  58'  12'.  Mp  =  68'  84'. 


Coê»lfrite: 
a  (100.  Pi) 
b  (010.  Ki) 
mdlO,  J) 
€  (1:^0.  ^8) 


Jf  (lîO.  7) 

€  (i8o.  'i-6) 
P  (loi.  M) 

r    (011, 1-r) 


p  (051.  5-ï') 
i  (081.  '3-1) 
d  (071,  '7-1) 
X  (218.  f2') 


u  (233.  14') 
/  (438.  i-î) 
«  (231.  .3-1) 
f  (Î21,  .2-5) 


k  (2Î1,  2-2) 
C  (121.2-5,) 
o-  (251.  5-f) 
ç    (211. '2-âi 
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SILICATES. 


The  following  are  angles  for  coasjrite  (FOrstner)  compared  wfth  the  correspondiDg  angles 
for  amphibole: 

Cossyrite       Amphibole  Cossyrite        Amphibole 


mM    = 

es'   61' 

65°  49' 

hp    = 

29°  27' 

85°  19' 

bm      = 

66*  88' 

62*     54' 
90°     9^ 

W     = 

44°  50' 

49°  44' 

ab       = 

90'     6' 

bk    = 

74°    6' 

77°  18' 

a'p      = 

770  47' 

75°     2' 

mk  = 

50°  36' 

49°  24' 

br       = 

71°  29' 

74'  14' 

pk    = 

29°  23' 

27*  25' 

Crystals  prismatîc  in  habit.  Twins  common  with  tw.  pi.  h,  contact-twins; 
also  with  enclosed  tw.  lamellse,  giving  striatioiis  on  the  terminal  planes  and  on  a. 

Cleavage:  prismatic,  distinct.  Fracture  uneven.  Brittle.  G.  =  3*85  Breith., 
3*80  Lorenzen,  for  œnigmatite;  3'74-3"75  Pôrstner,  for  cossyrite.  Luster  vitreous. 
Color  black.     Streak  reddish  brown.     Translucent  to  opaque. 

Pleochroism  strongly  marked,  especially  for  sections  |f  ô;  for  those  ||  a  less  so, 
C  brown-black,  b  deep  chestnut-brown,  a  clear  red-brown.  Absorption  strong, 
C  >  b  >  tt.  Optically  -\-.  Ax.  pi.  nearly  ||  h.  Extinction-angle  witn  (J  on  a  =  3° 
46',  on  ô  =  44°  57'.  Bx  A  ^  =  +  45"  approx.  Ax.  angle  rather  small,  2E  =  60° 
approx.  Bgr. 

Var. — 1.  Œnigmatite  occurs  in  prismatic  crystals,  sometimes  several  inches  în  length. 
H.  =  5-55.  G.  =  3-838-5-863  Breith.,  3-80  Lorenzen.  Color  black.  Streak  reddish  browu. 
Optical  characters  as  given  above.  Brelthaupt  regarded  the  œnigmatite  as  pseudomorpbous 
af ter  kOlbingite,  which  latter  was  distinguished  by  a  pistachio-green  streak  and  low  spécifie 
gravity,  viz.  3'60-3*61.  The  form  of  the  two  he  made  the  same.  Lorenzen,  however.  shows 
that  the  œnigmatite  crystals  cannot  be  pseudomorphs,  while  Brôgger  suggesis  that  '*  kôlbingite" 
may  be  only  a  parallel  intergrowth  of  arfvedsonite  and  œnigmatite,  such  as  he  bas  observed. 

2.  Cossyrite  occurs  in  minute  embedded  crystals.  G.  =  8'74-3-75.  Color  black.  Extinc- 
tion-angle with  é  on  a  =  8°,  on  &  =  89*  approx. 

Gomp. — Essentially  a  titano-silicate  of  ferrons  iron  and  sodium,  but  containing 
also  aluminium  and  ferrie  iron,  and  slightly  more  basic  than  a  normal  mctasilicate. 

Forsberg's  analysis  for  œnigmatite  gives  nearly  2Na,0.9FeO.AlFeO,.12(8i,Ti)0,. 

Fôrstner's  analysis  for  cossyrite  approximates  to  2Na9O.10FeO.AlaO..FeaO». 15810,.  As  bas 
been  suggested.  it  is  not  improbable  that  cossyrite,  like  œnigmatite,  contains  titanium,  replacing 
part  of  the  silicon. 

Anal.— 1,  Forsberg,  quoted  by  Bgr.    2,  Fôrstner,  1.  c. 


1.  Œnigmatite 

2.  Cossyrite 


8iO,   TiO,  AUO,  Fe,0,  FeO    MnO  MgO  CaO  Na,0  K,0 

37-92    7-57    8-23    5  81  35-88    100    0-88    1-86  6-58  0-51  =  10019 

48-55»    —     4-96    797  82*87    2-37»>  086    201  629  0-38  =  100*21 

•  Incl.  TiO,?.  ^  Incl.  0*89  CuO. 


Pyr.,  etc. — B.B.  fuses  easily  to  a  brownish  black  ^lass.    Partially  decomposed  by  acids. 

Oha,— Œnigmatite  (and  kôlbingite)  occurs  in  sooalite-syenite  at  Naujakasik  near  Tunug- 
dliarfik,  also  at  Kangerdluarsuk,  Greenland;  the  tirst  crystals  were  collected  by  Giesecke  about 
1810.  Probably  also  in  the  Langesund  tiord  région  01  southern  Norway,  but  not  positively 
identiMed;  Breithaupt  is  quoted  (Bgr.)  as  mentioning  tiie  occurrence  of  a  minerai  resembling 
kftlbingite  with  a  prismatic  angle  of  66"  to  67°  from  **  Brevik."  Probably  in  the  elœolite-syenite 
of  tiie  peninsula  Kola.  Kussian  Lapland  (liamsay).  Œnigmatite  is  named  from  airty/ia,  an 
enigmti. 

Cossyrite  occurs  in  minute  crystals  embedded  in  the  liparyte  lavas  of  the  island  PantcUaria 
(whose  ancient  naine  was  Cossyni).  The  crystals  examined  were  weathered  ont  of  the  ground- 
mass. 

Ref.-«  CalculHted  from  Fôrstner's  angles:  110  A  lïO  =  65'  51';  br  -  71'  29',  or  =  78'  44'. 
FOrstner  calculâtes  the  followin^^nxhil  ratio  and  angles  (referred  to  theusual  amphibole  position, 
where  r  =  îîl,  etc.,  see  p.  398): 

(i  :  J  :  é  -  0-6627  : 1  î  0*3505:     «  =  90^6',     /3  =  89*  54',     r  =  1^2' 18'. 

Inasmuch.  however,  as  the  fundamentnl  ansfles  are  the  means  of  measnr. m (•!»»«  varying 
widely,  in  one  case  more  than  2\  the  results  can  only  be  regarded  as  approxinui lions.  _The 
table  of  calculated  angles  contains  bewildcring  errors.  è.  g.:  010  A  110  =  56^  38  ,  llo  A  lïO  = 
65"*  51',  lîO  A  010  -  5t°  6'.  which  together  equal  179"  35'  instead  of  180";  again.  100  a  110  = 
88"  3'.  110  a  130  =  30^  21',  180  a  010  =  26'  17  ,  ihat  is  89^  41  ;  while  100  a  010  =  90   6';  etc. 

The  triclinic  form  of  kôlbingite  (and  œnigmatite),  partly  niade  oui  by  Breitimupt.  was 
established  by  BrOgger,  who  also  shows  that  there  can  be  no  doubt  as  to  the  identity  of  œnig- 
matite and  the  triclinic  cossyrite. 
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4.  Beryl  Groap.    Hexagonal 


«41    Btryl 


Be.Al.(SiO.). 


Hexagonal 


à 
0-4989 


344.  BBRTXa.    SudpaySoç  pt.  [rest  Chiysocolla,  Malachite,  etc..  and  other  irreen  atones] 
Thêophr.    B^fjvXXoÇ  Or.    SmaraeduB  pt.  [resl  as  above]  +  Beryllus  (Cbrysoberyllus.  Chnrso- 

Sraaius.  Incl.)  PUn.,  37.  16-20.  £merald;  Beryl;  Aquamarine.  Smaraffdus -f  Beryll  WalL, 
lin.,  117.  122.  1747.  Smaragdus  -|-  BloagrOn  Topas  (=  Beryll,  Aquamann)  CnmsU,  Min..  44. 
1758.  Émeraude  (incl.  Emerald  and  Beryl  or  *' Aigue-marine,"  and  Cbrysolite  du  Brésil)  ds 
LisU,  Crist.,  185.  1772.  2.  245,  1788;  K,  J.  d.  M.,  4,  72.  1798.  Tr.,  3. 1801.  Schmaragd  +  Beril 
Wern.,  tbe  two  as  distinct  sp.  until  1811.  A  silicate  of  alumina  with  lime  Achard,  Ëdelst..  47. 
1779;  Bergm.,  Opusc..  2.  96. 1782;  and  otbers.  A  silicate  of  alumina  and  glucina  Va/uq.,  J. 
d.  M..  4. 1798,  7, 97. 1800;  Klapr.,  Beitr..  3, 221, 1802.  Davidsonile  ThotMon,  Min.,  1.  247,  1886. 
GosheniteS^.,  Min..  1. 148, 1844.    Rosterite  Oratiarola,  Riv.  Scientif.-industr.,  No.  19.  1880. 

Smaragd,  Beryll,  O&rm,     Beryl.  Emeraude,  Aigue-marine.  Fr.    Berillo,   Smeraldo,  ItoL 
Berilo.  Esmeralda,  8pan, 

Hexagonal.    Axis  i  =  0-498855;  0001  A  lOÎl  =  29°  56'  35"  Koksharov'. 


Forma*  : 

c  (0001,  0) 

m  (lOÏO.  -  I 
a  (1120.  f-2) 
€  (5160.  i-lY 
i  (2130.  i4) 

P  (1  0  Î14.  tV) 

if  (1  oî-12.  ^y* 

r  (2025,  I) 
^  (1012.  « 

y  (loîi,  1) 
1. 


r  (8082,  t) 
u  (2021,  2) 
e  (3031.  8)* 
X  (7072,  J)'» 
i    (4041.  4)» 
n  (5051.  5) 

X  (1Ô0Ï5  2.  V) 
7  (120Î21.  12)» 

e   (890-89-2,  V) 

œ  a-1-212,  i-2)* 
q   (8-8-810,  f.2)« 


2. 


a  (1123.  1-2)* 

0  (1122.  1-2) 

S  (5-51Ô-7.  J^-2)? 

d  (8364.  i-2) 

8  (1121.2-2) 

/  (3361,  6-2)» 

*  (6-6Î2-1,  12-2) 

Zone  ms 
h  (191-201,  20-H) 
y  (13li41.  144j) 
/3  (11-1  îâl.  12-H) 
w  (7181,  8-f) 


jh 


m 


m 


'      m. 


m 


l 

y 

n 

(11-2Î8-2,  V-H)*? 

(6161.  6-1)* 
(8141.  44) 
(2181.  84) 

r  (7184,  2.f) 

^   (5165,  H)* 

i^  (2183,  l-f) 

f    (4288.2-1) 

*   (42«1.  6-1) 

2  (16-8-241.  U^) 

X  (36-24-6Ô-6.  12^)« 

4. 

X 

«I 


m 


mj 


flgs.  1,  2,  Middietown.  Conn.    8,  Haddam,  Conn.    4,  Alexander  Oo.,  N.  C. 


mi 
ma 

cp 

cr 
ex 
er 
eu 
ce 
et 

en 

ex 

eT 

ee 


ir  6' 

80"    0' 

2*  21' 
2'  45' 
là'*  58f 
16"    4' 
40*  50' 
49"    2i' 
69*  56i' 
66"  82' 
70*'  51' 
76'  58' 
81'  46' 
84"  66' 


eto  = 

ccr  = 

eo  = 

ed  = 

Cê  = 

c*  = 

en  = 

ev  = 

rr'  = 

ifjr'  = 

PP'  = 

rr'  = 

uu'  = 


4" 

46' 

18" 

24' 

26" 

81' 

86" 

48' 

44° 

66' 

71" 

81V 

80" 

81' 

64" 

17' 

66' 

44' 

12" 

58è' 

16" 

54f 

♦28" 
38" 

64J' 
10^ 

44" 

22' 

aa  = 

00'  = 

dd  = 

êê'  = 

f»A  = 

mff  = 

m/3  = 

mw  = 

ml  = 

mn  = 

fii«  = 

WM  = 

mg' 
mp' 


4"  45' 
18"    9i' 
25"  48' 
34"  52' 
41"  21f 


5" 

8" 

9" 

14" 

17" 

29* 


41' 
11' 
841' 
80^ 
56' 
0' 


=  37"  49' 
=  52"  17' 
=  70"    94' 
=  76"  88^ 


ap  = 

nn'  = 

»»*'  = 

m'  = 

Ê^  = 

w'  = 

w»»  = 

kk'  = 

**«•  = 

rr' 

72' 

ww' 


64" 
28" 
25" 
15" 
26" 
18" 
81" 


28' 
56i' 
0' 
29' 
99' 
11' 
46' 


20'  41' 
86"  14j^' 


si    — 


84" 
9" 
9" 
17" 
45" 
12" 


1' 
41' 
49' 

8' 
34' 
60' 
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CrjBtala  nsnally  long  prismatic,  often  atriated  vertically,  rarely  tronsveraely; 
distinct  terminations  exceptional.  Karely  tabular  in  habit*.  OccaBioually  iu  l&i^e 
masses,  coarsu  columnar  or  gmuular  to  compact. 

Cleavage  :  t  imperfect  and  indistinct.  Fracture  conchoidal  to  nneven.  Brîttle. 
H.  =  7-5-8.  G.  =  2-63-2-80;  uaually  269-2-70.  Luster  vitreous,  sometimes  resin- 
ouB.  Color  emerald-green,  pale  green,  passing  into  light  bine,  jellow  and  white; 
aleo  pale  roae-red.  Streak  white.  Transparent  tosubtranslncent.  Dichroism  more 
or  less  distinct.  Optically  — .  Double  réfraction  feeble.  Often  abnormally  bi- 
aiial".     Befraotive  indices,  for  green  rays,  Di.": 


fi 

r 

i 
f 

P 

— - 

> 
1 

.J 

S,  Alezander  Co.,  N.  C,  Washiogion.    6,  Honroe,  Conn.    7,  ^ 
8.  Mt.  Aniero,  Col.,  Id. 


9-11,  Âlezander  Co.,  N.  C.  basai  projecttoosi  9.  11,  Washington. 


Bmarald,  Muso 


AIbo,  Dufet"; 


:    1  S 


1  Na 


T«r.— 1.  Emtrald.  Color  bright  emerald-grcen,  due  to  the  présence  of  a  Utile  chromlum; 
it  tahighlv  prlieiliiBa([emwhencleurand  free  froiii  flaws.  Tlie  g«mctiieTaldsarclocalljknown 
tu  BouUi  Àinerlca  as  eanutUU»;  tbe  coarsi,  ill-formed  or  nodular  umeralds  are  called  morallons, 
see  anal,  i  <BouisttingHult). 

The  coior  wns  allribuled  to  chromium  by  VauqucHn.  but  this  wae  qiicationed  by  Lewy  (see 
below).  WOhler.  however,  found  in  a  MusoemeraldftlKii  p.  c.  CriOi;  it  losi  1  B3  p.  c.  upon  igni- 
lion.  but  reiaini-d  its  ci.lor,  PoEg..  132.  4B3,  18M.  Tliis  bas  been  conflnned  by  laier  ol>serïer8, 
Hofmuisier,  Ilo».  Williams.    The  last  nained  (Proc.  lîoy.  Soc..  21.400,  1873)  linds  csrboa 
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présent  as  such,  but  the  color  is  not  lost  by  heatiiig  though  the  spécifie  gravity  falls  by  fusion 
irom  2*69  to  2*40  aud  the  fused  mass  can  be  scratcned  by  quartz. 

2.  Ordinary;  BeryL  Oenerally  iu  hexagonal  prisms.  often  coarse  and  large;  grcen  the  com- 
mon  color.  The  foUowing  are  déterminations  of  the  spécifie  gravity  given  by  Kokaharov  for 
Uralian  béryls:  colorless,  transparent  2694,2  695;  yellowisb  2-681-2'694;  green  2*702,2*710; 
Tose-red  2*725.  Also  2*65,  2'66  for  an  Irish  béryl,  Williams,  but  after  fusion  2'41.  The  cœsium 
béryl  from  Hebron,  Me.  (anal.  10),  bas  G.  =  2*79-2*81  ;  it  is  perfectly  transparent  with  a  pale 
greenish  tinge. 

The  principal  kindsare:  {à)  colorless;  (^^bluish  green,  called  aquamarine,  a  name  suffgested» 
though  not  used,  by  Pliuy,  where  he  says  of  it,  **qui  viriditatem  puri  maris  imitantur;'*  ^)apple- 
green;  (d)  greenish  yellow  to  iron-yellow  and  honey-yellow  (apparently  cfirysoberyllus  of  Pliny 
and  ancient  jewelry)  ;  sometimes  a  clear  bright  yellow  as  in  the  golden  béryl;  (e)  pale  yellowish 
green  (probably  the  chryèopraHuê  Plin.,and  perhaps  his  chrysolithus  in  part,  as  also  in  more 
modem  times);  (/)  clear  sapphire-blue  {hyaeinthasonieê  of  Plin.);  (g)  pale  sky-blue  (aeraidea 
Plin.);  {h)  the  pale  violet  or  reddish  {améUiùte  b€ualtvi6  Sage,  Min.,  231);  (»)  the  opaque  brownish 
yellow,  of  waxy  or  greasy  luster. 

The  oriental  emerald  of  jewelry  is  cmerald-colored  sapphire.  Davidsonite  is  greenish  yellow 
bcryl  from  near  Aberdeen;  it  was  supposed  to  contain  •*donium,"  Rec.  Gen.  Se,  3,  426,  1886. 
Ooêhenite  is  a  colorless  or  white  variety  of  béryl  from  Goshen,  Mass. 

The  union  of  emerald  and  béryl  in  one  species,  which  Pliny  says  was  sug^ested  in  his  time,, 
was  first  recognized  on  crystallographic  grounds  by  De  Lisle,  and  more  satisfactorily  through 
measurements  of  angles  by  HaQy;  and  chemically  by  Vauquelin. 

Comp.— Be,Al,Si,0„  or  3BeO.Al,0,.6SiO,  =  Silica  67-0,  alumina  19-0,  glucina 
14-0  =  100. 

As  shown  by  Penfield  alkalies  (Na«0,  LiaO,  CsaO)  are  sometimes  présent  replacing  the  béryl- 
lium, from  0*25  to5  p.  c.  ;  also  chemicallv  combined  water,  tncludin^  which  the  formula  becomea 
HsBeeAUSi]  tO»-,.  The  Hebron  béryl  (anal.  10)  is  remarkable  as  contaming  8*6  p.c  of  cœsium  oxide. 

AnaL— 1.  Lewy.  Ann.  Ch.  Phys.,  63,  5.  1858.  2,  Boussingault,  C.  R.,  69,  1249,  1869. 
8.  Brax,  Zs.  Kr.,  7.  80,  1882.  4,  Rg.,  Min.  Ch.,  660,  1875.  5,  Spezia,  Att.  Ace.  Torino,  17, 
June  25,  1882.  6,  Elatzo.  JB.  Ch..  1216,  1869.  7,  Dmr.,  Bull.  Soc.  Min.,  9,  158,  1886. 
8,  Baker,  Am.  Ch.  J.,  7,  175.  1885.  9.  Penfield  and  Harper,  Am.  J.  Se,  32,  110,  1886;  the. 
earlier  analyses  by  Pfd.,  ib. ,  28,  25,  1884,  are  rejected  by  bim  as  regards  the  AUOs  and  BeO, 
but  the  déterminations  of  alkalies  and  water  are  given  below.  10,  H.  L.  Wells,  priv.  contr. 
11,  Genth,  Am.  PhU.  Soc.,  402,  1882.    Also  5th  Ed.,  p.  247,  1868. 

G.  SiO,    AUOiFesOg  BeO  CaONa.O  H,0 

1.  Musc,     wwroW  2*67      |  67*85    17  95     (r.*    12*4    0*9»»   0*7      —  =?  99*8 

2.  •*  **      2*640       67*2      19  4       tr.»    12*7    OA^     —      —=  99*7 Ooss on  ign.  1-92) 
8.  Paavo,Fînl.,"      2*614        66*87    19*26      —     14  01    —      —      —  =  99*64 

4.  Elba                     2*618  6608  1816  —  14*69    —      —107  =  100 

6.  Craveggia  6612  19*66  0*67  1149  0*48»»   —    1*95  =  99*86 

6.  Limoges  t  67  78  17*58  0*27  18*72.  —      —      —  =  99*85 

7.  Madagascar,  ro»  2*72  66  56  18  66  0*30»  12*47  0*06    —    2-80  =  100*85 

8.  AmeliaCo.,N.C.  2  702  65*24  1705  2*20  12*64  0*57  0*68  2*70  =  10108 

9.  Stoneham,  Me.    2*706  65*54  17*75  0*59*  18*78  0*06  0*71  201  LiaO  tr.  =  100*89 

10.  Hebron,  Me.        2  80         62*44    17*74    0  40    11*86    —    1*18  2  08  LiaO  1*60,  Cs,0  8*60  = 

11.  Alex.  Co.,  N.  C.  2*703        66*28    18  60    0*22*  18*61    —      —    0*88  =  99*54  [lOO'SO 

•  Cr,0..  *  MgO.  «  FeO.  MnO  0*21.  *  Incl.  0*88  PeO.  •  FeO. 

The  following  are  alkali  déterminations  by  Penfield  and  Harper,  1.  c: 

Hebron     Norway,Me.  Branchville    AmeliaCo.    Royalston     Stoneham    Adun-Chalon 

G.  2*744  2*732  2*686  2  711  2*706  2*676 

Na,0  1*82  1*89  146  0*46  0*51  0*49  0*24 

LiaO  1*17  0*84  0*72  018  0*06  tr,  tr. 

CsaO  2*92  1*66                  —                  —  —  —  — 

Ign.  2*88  2*44  2*69  2*19  204  2*08  1*14 

Also  Habachthal,  Tyrol,  2*26  Na^O;  Bodenmais  1*20  NaaO;  Limoges  0*78  NaaO;  further 
8ome  LiaO  in  ail.  In  a  béryl  from  Elba,  with  G.  =  2*70-2*71,  Becbi  found  0*88  CsaO,  BoU. 
Corn.  GeoL.  1,  88.  1870. 

An  anomalous  composition  to  a  béryl  from  GlencuUen,  Ireland,  is  given  by  Hnrtley,  but  the 
analysis  calls  for  confirmation.    Proc.  R.  Dubliu  Soc,  6,  627.  1887. 

RosTERiTB  Orattarola.  le.  A  sJigbtly  altered  variety  of  béryl  from  Elba,  named  after  Dr. 
G.  Roster.  It  occurs  in  short  prismatic  to  tabulardoiibly-terminated  erystals.  In  polarized  ligbt 
a  basai  section  is  divided  into  six  sectors.  corresponding  to  the  prismatic  edges,  for  the  three 
alternate  of  which  the  extinction  is  ihe  same.  Optically  biaxial.  Color  pale  rose-red.  Anal.  1-4, 
Grnttarola;  1,  2,  from  the  ends  of  a  crystal,  which  had  a  nucleus  oi  normal  béryl  (anal.  8); 
4,  "  typical  rosterite." 


1. 

3-77 

d. 

2-74 

s. 

2-77 

4. 

2-76 
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G.  BiO,       AltO.        BeO      MgO      CaO     Na«0,K.O  Li,0     H.O 

V , / 

61-97  21-98         8-62  1*26  0*42         undst.  —  undsl, 

60-26  2118         9-71  1-57  2-65  vwdc^.  0-58  Vr.  8  07=    98  92 

62-88  1709(?)  15-97(?)  262  299         undet  —  2-82  =  108-87 

61-84  28-20         8-81  0*50  219          100  —  2  08=    9907 

Pyr.,  etc. — B.B.  alone,  unchanged  or,  if  clear,  become  milky  white  and  clouded;  at  a  high 
température  the  edges  are  rounded,  and  ultimately  a  vesicular  scoria  is  formed.  Fusibility  =  5*5 
<Kobe11).  but  aomewhat  lower  for  béryls  rich  in  alkalie^.  Glass  witli  borax,  clear  and  colorless 
for  béryl,  a  Une  green  for  emerald.  A  yellowish  variety  from  Broddbo  and  Finbo  yields  with 
«oda  traces  of  tin.     Unacted  upon  by  acids. 

AccordiDg  to  Lewy,  the  emerald  of  Muso  becomes  wbite  at  a  red  beat,  and  loses,  as  a 
mean  resuit,  1-66  of  water  and  012  of  orgauic  mntter,  the  latter  consisting  of  008  to  0-05  of 
hydrogeu  aud  0*09  to  006  of  carbon.  Wôhler  and  Williams,  however,  as  noted  above,  confirm 
the  loss  upon  ignition  (cf.  Pfd.),  but  ând  the  color  retained. 

Oba.— Béryl  is  a  common  accessory  minerai  in  gi-anite  veins,  in  ail  parts  of  the  world,  espe- 
cially  in  those  of  a  pegmatitic  character.  Emeralds  occur  in  clay  slate  in  isolated  crystals  or  in 
nests,  near  Muso,  etc.,  75  m.  N.N.E.  of  Bogota,  United  States  of  Colombia;  the  rock  contains 
Cretaceous  fossils  In  its  limestone  concrétions.  Emeralds  of  less  beauty,  but  much  larger,  occur 
in  Siberia,  on  the  river  Tokovoya,  N.  of  Ekalerinburg,  with  çhenacite,  chrysoberyl,  apatite, 
rutile,  etc.,  embcdded  in  mica  schist.  Also  at  Paavo.  near  Orijarvi,  Finland.  Mount  zalora, 
in  Upper  Égypt,  affords  a  less  distinct  variety,  aud  was  the  only  lociedity  which  was  known  to 
the  ancicnts.    Occui-s  in  the  Heubachihal  in  Salzburg,  in  mica  schist. 

Emeralds  of  large  size,  though  not  of  uniform  color  or  free  from  flaws,  bave  been  obtained 
in  Alexander  Co.,  N.  C.  in  pockets  in  gneiss,  associated  with  hiddenite  (spodumene),  rutile, 
muscovite,  etc.  One  crystal  had  a  length  of  9  incbes;  another  was  8  in.  long  by  If  across  and 
weighed  9  oz. 

Transparent  béryls  are  found  in  Siberia,  India,  and  Brazil.  In  Siberia  they  occur  at  the 
emerald  mine  mentioned.  at  Mursinkaand  Shaitanka,  near  Ekaterinburg;  near  Miask  with  topaz; 
in  the  mountnins  of  Adun-Chalon  with  topaz,  in  E.  Siberia:  in  British  India  in  the  Coimbatore 
district  and  in  the  Punjab  Himalayas;  in  Brazil  on  Rio  San  Mateo.  Some  Siberian  transparent 
crystals  exceed  a  foot  in  length.  ^Fhe  most  splendid  aquamarine  of  whichwe  bave  any  account 
is  from  BrazU;  it  approaches  in  size,  and  also  in  form,the  head  of  a  calf,  and  exhibits  a  crystalline 
structure  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  225  oz.  troy,  or  more  than  18i 
Ibs.  ;  tbe  spécimen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba;  at 
Louedo  in  north-eastem  Italy,  with  corundum,  zircon,  topaz.  spinel;  the  tin  mines  of  Ehren- 
friedersdorf  in  Saxony;  and  of  Schlackcnwald  in  Bohemia. 

Other  localilies  are,  the  Mourne  Mts.,  Ireland,  Co.  of  Down;  also  Eilliney  near  Dublin; 
yellowish  green  at  Hubislaw,  near  Aberdeen.  Scotland  (davidsonite),  and  elsewhere  in  Aberdeen- 
shire;  in  small  bluish  crystals  at  St.  Michaers  Mount  in  Cornwall;  Limoges  in  France;  Finbo 
«nd  Broddbo  in  Sweden;  Tamela  and  Somero  in  Finland;  Fossum  in  iNorway;  Ptitsch-Joch, 
Tyrol;  Bodenmais  and  Ral)enstein  in  Bavaria;  in  New  South  Wales  at  varions  localities. 

In  the  United  States,  béryls  of  gigantic  dimensions  hâve  been  found  in  N.  Hamp.,  at  Acworth 
and  Grtifton,  and  in  Mass.,  at  Royalston;  but  they  are  mostly  poor  in  quality.  One  béryl  from 
Grafton  weighs  2,900  Ibs.;  it  is  32  in.  through  in  one  direction  and  22  in  another  transverse,  and 
is  4  ft.  3  in.  Tong.  Another  crystal  from  this  local ity,  according  to  Prof.  Hubbard.  measures  46 
in.  bv  24  in  its  dianieters,  and  a  single  foot  in  length  bv  calculation  weighs  1,076  Ibs.,  making  it 
in  ail  nearlj^  2^  tons.  At  liovalston,  one  crystal  exceeaed  a  foot  in  lensth;  the  smaller  crystals 
are  often  limpid,  and  a  yellowish  variety  forms  a  gem  resembling  chrysolite:  the  colors  are 
mostly  aquamarine,  grass-green,  and  yellowish  ^een;  one  locality  is  in  the  soutb-east  part  of 
Royalston,  near  the  school^ouse,  on  the  land  of  Mr.  Clarke;  the  best  crystals  are  embedded  in 
quartz;  a  still  better  issituated4  m.  beyond  the  old  one  în  South  Royalston;  some  crystals  of  a 
sky-blue  color  in  white  quartz  are  beautiful. 

Othcîr  localities  are  in  Maine,  at  Albany;  Norway;  Betuel;  at  Hebron,  a  cœsiura  béryl  (anal. 
10)  associated  with  pollucite;  in  Paris,  withblack  tourmaline;  at  Bowdoinham  and  Topsham,  pale 
green  or  yellowish:  at  (îeorgetown,  Parker's  island,  moutb  of  Eennebec.  In  N.  Hamp.,  at  Wil- 
mot;  at  Compton,  as  good  as  at  Roj^alston.  In  Mass.,  at  Barre,  excellent  spécimens;  at  Pearl 
Hill  in  Fitchburg;  at  Gosben  (goshenite),  and  at  Chesterfield.  In  Conn.,  at  Haddara,  in  a  feldspar 
vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a  twelfih  of 
an  inch  transparent;  also  at  the  chrysoberyl  locality;  at  the  Middletown  and  Portland  feldspar 
quarries;  in  Chatham,  in  granité;  at  Monrr)e,  in  a  granité  vein,  the  crystals  often  consisting  of 
displaced  pièces  .separated  by  quartz;  at  Madison,  in  beautiful  crystals;  at  New  Milford,  of  a 
clear  golden  yellow  to  dark  amber  color,  also  fine  green  ;  a  clear  glassy  kind  in  Willimantic, 
Conn.'*;  in  large  columnar  masses  at  Branchville.  In  Penn.,  at  Leiperville  and  Chester,  crystals 
sometimes  10  to  12  in.  long  and  1^  in  diameter,  with  black  tourmaline;  at  Minerai  Hill.  In 
Virginia,  at  Amelia  Court  House,  sometimes  pure  white.  In  N.  CaroUna,  in  Alejiander  Co., 
near  Stony  Point,  fine  emeralds  (see  above),  also  clear  green  crystals,  sometimes  very  highly 
moditied;  in  Mitchell  Co.  ;  Morganton,  Burke  Co.,  and  elsewhere.  In  Àlabama,  Cooaa  Co.,  of  a 
light  yellow  color.    In  Colorado,  near  the  suiumit  of  Mt.  Antero,  beautiful  aquamarines  with 
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phenacite,  bertrandite,  etc.»  often  corroded  leaving  steep  pyramidal  forms  in  the  cavities  (f.  8)i 
the  crystals  having  been  tiie  source  of  the  berylHum  in  the  associated  secondary  minerais. 
Id  B,  Dakota,  iu  the  Black  Hills  in  large  crystals. 

Alt. — Kaolin,  mica,  limonite,  and  quartz  occur  as  pseudomorphs  after  béryl,  the  iast  two 
bv  substitution,  the  others  by  altération.  Analyses  of  altered  béryls;  1,  MQller.  J.  pr.  Ch.,  68, 
182,  1863.    2,  Damour,  Bull.  G.  Fr..  1,  2lS^,  1850.    Anal.  2  corresponds  nearly  to  kaolin. 

SiO,       Al.O,       Fe,Oi       BeO       H,0 

1.  Tincheureuth  68r*8         24-7  2*6  10*2         2*5      =     988 

2.  Vilate,  Cbanteloube  45'61       88*86         0*94  110      1404     =    100*55 

PâBUDosMABAOD  AUerbâTg,  G.  FOr.  FOrh.,  2,  405,  1874.  Pseudo-emerald.  A  minerai  re- 
BultinK  f rom  the  altération  of  béryl.  The  uame  was  introduced'by  Berzelius  for  pseudomorphous 
crystals.  consistiug,  as  he  regarded  it,  of  ordinary  bervl  and  mica.  Atterberg  retains  the  name 
for  the  hard  portion  of  similar  pseudomorphs,  which,  however,  he  Ûnds  to  be  uot  true  béryl,  its 
characters  are:  Uardness  5*5;  G.  =  2*70;  luster  waxy;  color  dark  grayish  green;  fracture 
splintery.  Intimately  mixed  with  mica  scales.  Analyses:  1,  2;  the  latter  on  material  not  entirel^ 
free  from  mica: 


SiO, 

AUOt 

BeO 

FeO 

MgO 

K,0 

H,0 

1. 

67  82 

17*46 

1811 

0*90 

0-82 

7*82 

8*64    =      99*97 

2. 

56  28 

19  06 

12-55 

018 

0*50 

7*45 

4*88    =    100*79 

The  minerai  diilers  from  ordinary  béryl  in  having  lost  part  of  its  silica  and  gained  potash 
and  water;  the  alumina  and  glucina  are  sensibly  unchanged.  From  Eârarfvet,  near  Falun, 
Sweden. 

Re£.-<  Min.  Russl.,  1,  147,  1858.  *  See  Schrauf,  Ber.  Ak.  Wien,  66  (1),  255,  1872.  Atlas. 
Tf.  xxxni;-also  Kk.,  1.  c.  and  ibid.,  2,  356;  4,  125;  6,  94;  Vh.  Min.  Ges..  7,  816,  1872  (addmg 
some  complex  planes  not  included  above);  Hbg.,  Min.  Not.,  6,  28. 1868;  Dx.,  Min.,  1,  366,  1862; 
D'Acbiardi,  Nuovo  Cimento,  1870,  headds  two  doubtful  planes;  Wiik,  Ofv.  Finsk.  Soc., 27, 1885, 
and  Zs.  Kr..  12,  515. 

» Becker-Websky,  Striegau,  Zs.  G.  Ges.,  19,  736,  1867.  ^Websky,  Eidsvold,  Min.  Mitth.. 
117.  1876.  *  Vrba.  emenild.  Zs.  Kr..  6,  430,  1881.  •  E.  8.  D.,  Alexander  Co.,  N.  C.  Am.  J. 
Se.  32,  484,  1886^  ^  Washin(;u>n  and  Hiddeu.  Alex.  Co.,  ib.,  33,  505,  1887,  also  somewhat 
uncerlain  0  (8  7*15*6),  ^  (9*7  Î6  8).  x  (8-7Î5  7j;  cf.  Rath.  Ber.  uied.  Ges.,  Feb.  6,  July  7,  1886, 
who  adds  5494  (?).  »  Busz,  S.  Piero,  Elba,  Zs.  Kr.,  17,  552,  1890.  •  N.  von  Koksharov,  Jr.. 
Min.  HiissI..  8,  2i:^.     ><<  Panebiauco,  Lonedo,  Att.  Ist.  Veneto,  6,  887.  1887. 

"  Mld..  Ann.  Mines,  10,  148.  1876.  '"  Etehing-figures  and  corrosion  forms,  Petersson,  Ak. 
H.  Stockh  ,  Bihaug.  16  (2),  No.  1,  1889;  Wiik,  1.  c;  Pfd.,  Am.  J.  Se,  36,  317,  1888,  40,  488. 
1890;  R.  C.  Hills.  Proc.  Colorado  Soc.,  3,  191,  1889  ^"^Btfraetive  indice»,  Dx.,  Min.,  I,  866, 
1862;  Heusser.  Pogg..  87,  468,  1862;  Dufet.  Bull.  Soc.  Min.,  8,  261,  1885.  also  variations  with 
«tiange  of  température.  Experiments  on  Ekutidtp,  Vater,  Zs.  Kr.,  11,  582,  1886;  Voigt,  Jb. 
Min.,  Beil..  6,  68,  1887.  Spécifie  heat  =  0*2066,  0*2127,  Joly.  Proc.  Roy.  Soc.,  41,  250,  1887. 
Pyro^eetrieUy,  Hankel,  Pogg.,  167,  161,  1876. 


5.  Eudialyte  Group. 

846.    Eudialyte  îîa„(Ca,Fe).Cl(Si^r)„0„  è  =  21116 

Eucolite 
«46.     Catapleiite  H,(Na„Ca)ZrSi,0„  è  =  1-3629 


346.  BUDIALTTB.  Eudialyt  Stromeyer,  Gel.  Anz.  Qm,.  1998,  1819.  Eudyalite  wrong 
urthography.  Eukolit  Seheerer,  Pogg.,  72,  561,  1847.  Eucolite.  GrOnlandischer  Uyazinth 
Trammidorff,  Crell's  Ann.,  1.  433,  1801. 

Rhombohedral.    Axis  é  =  2-1116;  0001  A  lOÎl  =  31°  22'  Miller*. 

Forms':  a  (llSO,  t:.2)         y  (5058.  f)        h  (0li5.  -  J)       ê  (0221,  >  2)  0  (8142,  V)} 

e  (0001.  0)        ff  (10Î4.  i)  r  (lOÎl,  1)        e  (01Ï2,  -  «       n  (1128,  |-2)  t   (2l8l,  1») 

m  (lOÎO,  /) 

Also,  but  somewhat  uncertain,  10l6,  10i4,  0'8'S'll,  9'6-Î5'4,  Maguet  Cove^ 
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M  =    81"  22' 
cy  =    66"  44' 
<^  =  ♦67"  42' 
cA  =    26"    0' 
«   =    50"  38' 
«   =    78"  24' 

en    =:    64'  87' 
c0  =    77"  11' 
et    =    81*  11' 

MB'    =    68"  86' 
ytf'  =    92"  47' 
«y  =  106"  80' 

hh'  = 

«'    = 

M'     = 

or    = 
a<    = 

44"  87' 

84-    4' 
116*    4' 

86"  45' 
28"  69' 

1. 

• 

as      =  4r  66' 


00' 


89' 

27" 
80" 


164' 
6^ 

8r 


=  8r  46' 


3. 


6. 


FigS.  1,  Eudialyte,  2,  Eueolite,  Magnet  Cove,  Ark.,  J.  F.  Williams.    8,  4,  Greenland;  4,  Lane 

6,  Id.,  Mir. 

Grystals  often  tabnlar  ]  c,  or  rhombohedral  in  habit  and  bigbly  modified 
(endialyte)  ;  also  prismatic^  a,  with  r  large  or  small  (eucolite).  Also  massive  in 
embedded  grains;  sometiraes  reniform. 

Cleavaçe:  in  eudialyte,  c  perfect;  a  and  z  (10Î4)  difficult,  Dx.;  in  eucolite, 
c  most  distinct;  also  a  ànd  m  imperfect,  Bgr.  Fracture  subconchoidal,  splintery. 
Brittle.  H.  =  5-5*5.  G.  =  2-91-2-93 eudialyte;  3-0-3-1  eucolite.  Luster vitreous. 
Color  rose-red,  bluish  red,  brownish  red,  chestnut-brown.  Streak  uncolored. 
Translucent  to  subtranslucent. 

Eudialyte  is  optically  positive;  eucolite  is  négative.  Double  refraction  strong*. 
Indices  : 

Eucolite        cû  =  1-6205  e  =  1-6178    Brôgger. 

Var. — Eudialyte  and  eucolite  differ  in  uptical  character,  the  former-]-,  tbe  latter  — ,  as. 
stated  above.  Ramsay  notes  that  both  +  and  —  zones,  as  also  otbers  wbich  are  isotropic,  occur 
in  the  same  ciystal  of  tbe  Kola  eudialyte.  Tbe  crystals  of  eudialyte  are  ordiDarily  more  com- 
plexe and  its  speciâc  gravity  is  sensibly  lower.    In  composition  a  distinction  can  hardly  be  made. 

Williams  gives  for  Magnet  Cove  eudialyte,  G.  =  2-804-2-888;  for  eucolite  2-624-2-6e8.    The 
eucolite  is  softer  and  probably  somewbut  altered;  a  dérivation  from  eudialyte  is  suggested. 

Comp. — Formula  uncertain  because  the  zirconium  may  be  taken  with  either 
base  or  acid  ;  the  part  played  by  the  chlorine  is  also  doubtf  ul.     Most  simply  regarded 

in  I 

(Bgr.)  as  essentially  a  metasilieate,  R^R,Zr(SiO,)„  with  R  =  Na  chiefly,  also  K,  H; 

n 

R  =r  Ca  chiefly,  also  Fe,  Mn,  and  Ce(OH)  ;  further  with  ZrOCl,  in  part  replacing 
the  SiO,;  niobium  (tantalum)  may  be  présent  in  small  amount. 

Rammelsberg,  who  bas  contributed  most  to  our  knowled^  of  tbe  composition,  regards  the 
chlorine  présent  as  NaCl,  and  tbe  zircpnium  as  replacing  silicon.     For  anals.  5-9  and  15,  16,  be> 

writes  2R.R,(Si,Zr),oOa,  +  NaCl;  for  17-21,  R,aR.(Si,Zr)«0«6.    If  Zr  is  to  be  taken  as  base  be 

suggests  8(R8R»Zr,8iisOs9)  +  2KaCl.    Groth  regards  it  as  probably  a  sait  of  HaSitO». 
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AnaL--],  Rg..  Pogg.,  63.  142,  1844.    2,  Dmr.,  C.  R.,  43,  1197.  1866.    8,  Nylander  [Act. 
liv.  Lund,  21.  Jb.  Miu..  488.  1870.    4,  Lorenzen,  Min.  "        -    «-    -—      -  -  *-      - 
Berlin,  441,  1886.    10,  Gentb,  Am.  J.  Se.  41,  897.  1891. 
11,  Scbeerer.  Pogg.,  72,  565,  1847,  recale,  by  R 
14^  Cleve,  Zs.  Er.,  16,  504,  1890.    15-21.  Rg.,  1.  c,  188< 


Univ.  Lund,  21,  Jb.  Miu..  488.  1870.    4,  Lorenzen,  Min.  Mag.,  6,  61,  1882.    5-9,  Kg.,  Ber.  Ak. 

~    *  1,  1886. "   ~       " 

11,  Scbeerer.  Pogg.,  72^  565,  1847,  jecalc.  by  Rg.    12,  Dmr.,  1.  c.    18,  Nylander,  1.  c. 

"  6. 


BuâMyie, 

G.  SiO,   Ta,0.   ZrO,  Ce,0,»FeO  MnO    CaO    Na,0   K.O     Cl     ign. 

1.  Greenland  49*92       —      1688     —     6*97    115    irll    12*28    0*65    119    0*87 

[=  100-52 

2.  "  2-906       60-88     0-86     16'60      —     6*87    1*61      9-28    1810      —     148    1-25 

r=  99*87 
8.         ••  51-86       —      14  67      —     6*54    1*46      982    12-32      -^     187    143 

[=  99-47 
4         "  48-68       —      14-49    227    5*54    0*42    10*57    15  90      —     104    1*91 


[MgO  0-15  =  100*92 


6.         ••  2*928       49-87       —  1509       6*58    112    10*88    12'88    066    1-58    1*24 

r=  99*25 

6.  "  49*84       —      1401    2*85    5  96    064    1077    13*32    0  75      —       — 

7.  ••  5009       —      14-05    249    634    0-75    10*80    13-58    044      —       — 

8.  "  49-86       —      14-28    2*60    512    1*14    1102         13*76  —     124 

9.  "  49*62       —      14-12    2*50    716    1*84      9  66         13*24         1*36      — 

10.  MagnetCove 2*810       5188     0-89?    11*45     —     487    0  37    14-88*»  1829    048    1*42    1*88 

[=  100-31 
•^  Incl.  La«0.,Di,08.  *>  Incl.  0*11  MgO. 

BueoUU, 

11.  Norway        8  01         47  85       —      1405    2-82    742    194    12*06    1281      —       —     094 

r^  98*89 

12.  "  8007       45-70     2*85     1422    8  60»  688    2*85      9*66    11*59      —     111    1*88 

[=  99*24 
18.       "  60*47       —      14-26    4-80    5*42    8*67      9*58    1046      —     1*68    1*57 

[=  101-41 

14.  Barkevik       8104       4515     852     1251    512^  890    8*60    12*11    1117    O'il    0*55    211 

1=  99*85 

15.  "Brevik"     2*908       48*88       —      1617    4*07    728    0-52    10  68      8*80    124    1*57    2*50 

[=  100*66 

16.  ••  48*91       —      16 10    8*88    6*54    0*98    10*57  9*74  —     2*65 

17.  Sigtesô  8-081        46  68       —      15*48      —     7*82    282    1176    1124      —     170    0*90 

18.  "  46*98       —      1452    402    6*42    2*56    10*70      0*42      —       —     0  75 

19.  ArO  8-00         46*84       —      1609    6*19    5*92    1*50    10*52    10*70    0*50    1 44    1*77 

[=  100-47 

20.  "  —      62-59       —        —     6-45    295    1069    1029    087      —       — 

21.  ••  4614       —      15*40      —     7-59    2*68    10*78       —       —       —       ^ 

•Incl.  LatOi  111  p.  c.  *  Incl.  Y,Oa  082 p.  c. 

Pyr^  eta — In  the  closed  tube  affords  water.  B.B.  fuses  at  2-6  to  a  ligbt  green  opaque 
glass.  coloring  tbe  flame  yellow  (soda).  Witb  tbe  fluzes  gives  reactions  fur  iron  and  man- 
ganèse. With  hydrochloric  acid  gelatinizes.  and  the  dilute  acid  solution  imparts  a  deep 
orange  to  turmeric  paper  even  after  the  iron  In  solution  bas  been  reduced  to  colorless 
protochloride  by  boiling  with  metallic  tin  (reaction  for  zirconia). 

Obs. — EudicUyie  îs  found  at  Kangerdluarsuk.  West  Greenland,  where  it  was  discovered  by 
Giesecke  early  iu  the  century.  It  is  associated  with  arfvedsouite  and  sodalite,  or  embedded 
In  compact  white  feldspar;  the  crystals  are  usually  small,  but  someiimea  an  inch  or  more  in 
length;  also  on  the  island  Sedlovaty  in  the  White  Sea  in  massive  form.  embedded  in  sodalite; 
at  Luiavr  on  the  Kola  peninsula,  Russian  Lapland.  iu  elœolite-syenite  (Ramsay). 

Éu4x>lite  is  from  islands  of  the  Langesund  fiord  in  Norway;  it  is  common  on  the  Ar5  'slands. 
Eikaholmen;  also  in  dikes  in  the  ledges  off  Barkevik;  on  L&ven  and  StokO  rare.  It  is  associated 
with  œgirite,  catapleiite,  astrophyllite,  sodalite.  leucophanite,  also  wôhlerite,  fluorite. 

Eudialyte  and  eucolite  also  occur  at  Magnet  Cove,  iu  Arkansas,  of  a  rich  crimson  to  peach- 
blossom-red  color,  in  feldspar.  with  elœoliteand  œgîrite  (flrst  noted  by  Shepard);  probably  also  in 
the  elaeolite  syenite  of  Saline  Co..  Ark..  seven  miles  N.Ë.  of  Benton  (Williams). 

Eudialyte  is  named  from  ev,  easily,  and  StaXveir,  to  dissolve,  alluding  to  its  easy  solubility 
in  acids.    Eucolite  from  evKoXoÇ  bas  much  the  same  meanlng. 

Rei:— >  Mlr.,  Phil.  Mag.,  16,  477,  1840;  Min..  357.  1852.  Other  values  are,  for  eudialyte 
è  =  211159  Kk.,  Vh.  Min.  Ges.,  14,  205.  1879,  and  Min.  Russl.,  8,  29;  for  eucolite  i  =  20966 
Bgr.  (but  it  êhould  be  20895  from  ar  =  ♦86'  52');  eudialyte,  h  =  21174  Magnet  Cove,  Williams, 
Am.  J.  8c. .  40.  457,  1890. 
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*  Cf.  Mir..  1.  c.  Alao  Lang.  Phil.  Mag.,  26,  486,  1868;  Dx..  1,  160,  1862;  Nd.,  Ofy.  Ak. 
Stockh..  27,  569,  1870;  Kk..  1.  c;  Gdt.,  Index,  1,  519, 1886.    *  Williams,  1.  c. 

A  minerai  probably  identical  witli  eudialyte,  but  not  investlgated  chemically,  is  described 
hj  Ussing  (G.  FOr.  FOrh.,  10,  190,  1888),  from  Kangerdluarsuk,  Greenland.  It  ocçun  in  rhom- 
bohedral  crystals,  with  e  prominent,  also  e,  Obserred  forma:  c  (0001),  m  (lOÎO),  a  (1120), 
X  (10l6),  0  (10Î4),  r  (lOÏl),  e  (0lT2).  %  (0221).  Measured  angles  :  «b  =  22*  87'.  m  =  81''  37'. 
er  =  67'  56 ,  ce  =  51"  10'.  H.  =5.  G.  =  2*970.  Color  yellow-brown.  TraDsparent. 
Optically  +• 

BrOgger  also  notes  a  minerai  associated  with  the  rosenbuschite  of  Norway  in  orange-colored 
crystals  showing  the  forms  a,  s,  r,  e,  also  oo  (4*r5*25,  ^f),  but  in  part  developed  with  monoclinio 
symmetry.    He  refers  it  provisionally  to  eucolite. 

346.  OATAPLEXXTXI.  Eatapleiit  Weibye  d  ^jôgren,  Pogg.,  79,  800,  1850.  Eatapleft. 
Ealknalronkataplelt.  Natronkatapleït  Brôgger,  G.  FOr.  FOrh.,  7,  427,  1884,  Zs.  Kr.,  16, 
484. 1890. 

Hexagonal  at  140°  C;  psendoliexagonal  and  monoclinicatordinary  température» 
r*. 
hexagonal,  axis  b  =  1-3629;  0001  A  1011  =  *57°  34'  Hj.  Sjôgren». 


Brôgger*. 


Common  forms  :  c  (0001,  0)\  m  (lOÎO,  J);  o  (10Î2,  i).  p  (1011,  1),  x  (2021,  2). 
Angles  :  «?  =  88'  12',  ep  =  57**  84',  ex  =  72**  22i',  oo  =  86"  1'.  pp'  =  49'  56i'. 
as»'  =  56**  55'. 

Dauber*  gave  è  =  1*8598;  BrOgger,  è  =  1*8605  for  natron-catapleiite. 

Ref erred  to  the  monoclinic  system,  Brôgger's  data  give  :  Axes  à  :  2  :  <5  = 
1-7356  :  1 :  1-3636;  001  A  100  =  *89°  48i'. 

Angles  :  100  A  110  =  ♦60''  8',  001  a  101  =  38*  5',  001  A  011  =  58"  44f' .  Also  110  A  liO> 
=  120"  6',  001  A  201  =  *57"  23^'  001  a  201  =  57"  40',  001  A  111  =  57*  80',  001  A  HO  =  89* 
54',  001  A  îll  =  57"  38',  111  a  lîl  =  49'^  50i'. 

The  foUowlng  list  gives  the  observed  forms,  referred  first  to  the  hexagonal  system.  and 
second  with  the  proper  mouoclinic  symbols,  as  interpreted  by  BrOgger. 

c   (Of)Ol)  =  001 

m  (lOÎO)  ~  100  110 

a  (1120)  -rz  310  010 

T  (1  0172)  -^  10-36  To-30    1172    îl-72 

2   (lMi-î;^o)  =  1015  î  0-15    11-30    îl-30 

C   (l-O'i  :i4)  rr  1M13  1012    l-î-24    î-1-24 

r  (10î-l(>)  =r  108  ÎO*^        1-1'16    î-1  16 

V  (H»-î-r2;  ~  106  Î06        11-12    Î112 

Also,  less  certain,  r  (lî-6  17-2)  -  hZ\  niui  llinn  30,  4012'5  and  iî-165-30,  4Ô-12-6;  and 
0(1*2  9  21  2)  =  6'121,  cU; 

Crystals  usually  tliin  tabular  hexagonal  prisms  with  replaced  edges.  Twins 
common:  (1)  tw.  pî.  /;  flOÎl),  with  ce  =  64"^  5"^';  (2)  tw.  pi.  (3032)  with  ce  = 
45°  55';  (3)  tw.  pi.  (;6:m)]  (4^  m;  (5)  c._ 

Cleavage:  m  perfect;  also  »  (lOÎl),  o  (10Î2)  imperfect,  Dbr.  Fracture^ 
conclioidal.  Brittle.  H.  =  6.  G.  =  2-8.  Lùster  nearly  duU,  weak  vitreous  on 
surface  of  fracture.  Color  light  yellow  to  yellowish  brown,  grayish  blue,  violet. 
Streak  pale  yellow.     Translucent  to  opaque.     Optically  +. 

Brôgger  regards  the  ciystals  as  origînally  rhombohedral  (tetartohedral),  but  under  a  change 
of  conditions  they  hâve  suffered  a  secondary  molecular  rearrangement  with  the  resuit  of  bring- 
ing  them  into  the  monoclinic  system. 

Sections  |  c  in  polarized  light  show  the  crystals  to  be  commonly  trillings,  also  more  oom- 
plex,  with  the  prism  as  tw.  plane.  Axial  plane  normal,  or  nearly  so,  to  the  edge  c/m.  Axial 
angle  about  60  .  Heated  to  140*  sections  ai-e  isotropic.  but  become  doubly  refiucting  again  on 
cooling.    Optically  analogous  to  tridymite,  as  also  in  habit  of  crystals,  in  twinning,  etc. 


y  (10Î3) 

=  208 

208 

118 

118 

0  (1012) 

=  101 

101 

112 

Î12 

p  (lOÎl) 

=  201 

201 

111 

îll 

x   (2021) 

=  401 

401 

221 

221 

p  (1-1-2-24) 

='31 -24 

01-12 

u  (1124) 

=  314 

012 

s   (1122) 

=  âl2 

011 

^  (4481) 

=  12  4-1 

081 
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Comp .— Empirical  formula,  H,(Na  ,Ca)ZrSi,0  or  H,(Na„Ca)(Zr(OH),)  (SiO,), 
as  snggested  by  Brogger.  It  may  also  De  written  (Na„Ca)SiO,.H^Zr(àiOJ,.  If  Na 
alone  is  présent,  the  percentage  composition  is:  Silica  46*1,  zirconia  28*8,  soda  15*9^ 
water  9*2  =  100. 

Var. — 1.  Ordinarjf.  Con tains  both  sodium  and  calcium.  Color  reddish,  llesb-red,  yellowish 
led  to  clear  yellow  and  reddish  wbite;  seldom  brownish  red  or  dark  brown. 

2.  NcOron-eatapleutê,  or  soda-catapleiite.  Ck)ntains  only  sodium.  Color  blue  to  gray  and 
whit«;  on  heating  tbe  blue  color  disappears. 

AnaL— 1.  2,  SiOgren.  1.  c.  8,  Rg.,  Min.  Cb.,  677,  1875.  4,  Forsberg,  quoted  by  Bgr.,  1.  c. 
5,  «,  Weibull,  G.  FOr.  FOrh.,  7,  272,  1884.    7,  Forsberg.  ibid.    8.  9,  Cleve,  quoted  by  Bgr. 

BiO,        ZrO,       A1,0,     FeO       CaO       Na,0       H,0 

1.  CatapUUU.  46  88        2981        0*45        0*68       861        10*88        8  86  =  101 02 

2.  "  46*52        29*88        1*40       0*49        4*66        1006        9  05  =  101*51 
8.            "  89*78        40*12  —  —         8*45  7*59        9*24  =  100*18 

4.  '•  41*56        82*58  1*02  5*21  9*74        9*a5  =    99*41 

5.  ••  44*20        81*82         —         0  22        5*81  8*98        9*26  =    99  74 

6.  ••  44*07        82*18         —         017        5*82         810        9*26  =    9960 

7.  NàtnmaOaij^êm        41*27        82*60       0*42        0*29        0*08        15*01        9*81  =    99*88 

8.  ••  48  92        80*80         —         0*10        0*81        1505       9  24  =    9992 

9.  "  44*04        80*94         —         010        0*87        14*94       9*24  =  100*18 

Pyr.,  etc.— In  the  closed  tube  yields  water.  B.B.  In  the  platinum  forceps  fuses  at  8  to  a 
white  enamel;  with  borax  a  clear  colorless  glass.  Kasily  soluble  in  hydrochloric  acid  without 
gelatinizlng;  the  dilute  acid  solution  colors  turmeric  paper  orange-yellow  (reaction  for 
zirconia). 

Oba. — From  the  island  Làyen  (LamO)  in  the  Langesund  flord,  Norway,  with  zircon. 
leucophanite,  mosandrite,  and  tritomite;  also  on  StokO.  Eikaholmen.  the  ArO  islands. 
Nairon^catapleUte  is  only  known  from  the  island  Lille- ArO.  where  it  occurs  with  feldspar, 
elsolite,  sodalite,  segirite.  lâvenite,  eucolite,  astrophyllite,  etc. 

Named  from  Kara  nXeîoy  because  always  accompanied  by  a  number  of  rare  minerais. 

Alt. — Pseudomorphs  of  zircon  after  catapleiite  are  noted  by  BrOgger. 

R«f:— I  Sjôgren,  Norway,  Ofv.  Ak.  Stockh.,  39,  No.  7,  59,  1882.  Dbr.,  Pogg.,  92,  289, 
1854.  Bgr.,  G.  FOr.  FOrh..  7,  427,  1884.  Zs.  Er.,  16.  484,  1890.  See  also  G5tz,  Mitth.  Univ. 
OreifswaTd,  1886,  and  Jb.  Min.,  2,  222  réf.,  1888. 


6.    Melanocerite  Group. 

Hexagonal  or  RhombohedraL 

847.  Cappelenite  Hexagonal  à  =  1*2903 

BSiO,.YBO,  or  3BaSiO,.2Y,(SiO.),.5YBO, 

348.  Melanocerite  Rhombohedral  è  =  1*2554 

12(H„Ca)SiO,.3{Y,Ce)B0..2H,(Th,Ce)0,F,.8(Ce,La,Di)OF 

349.  Caryocerite  Rhombohedral  à  =  11845 

6(H.,Ca)SiO,.2(Ce,Di,Y)BO,.3H,(Ce,Th)0,F,.2LaOF 
Steenstrupine 

360.  Tritomite  Rhombohedral,  hemimorphic    \t  =  1*1138 

2(H.,Na^Ca)SiO,.(Ce,La,Di,Y)BO..H.(Ce,Th)0,F, 


347.  OAPPBX.BNZTE.    W.  0.  Brôgger,  6.  FOr.  FOrh.,  7,  599,  1885.  9,  252.  1887;  Zt.  Er.. 
16,  462,  1890. 

Hexagonal.     Axis  à  =  1*2903;  0001  A  lOÏl  =  56*'  1\'  Brôgger. 
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SILICATES. 


SiO, 

14-21 
U-11 


ForniB  :  e  (0001.  0),  m  (lOÎO,  /),  p  (l(fl8.  \\  o  (lOll.  1). 
Angles:  cp  =  26*  25',  «>  =  56'  8',  i>p'  =  ♦25"  42',  oo'  =  49''  8*'. 

In  thick  prismatic  crystals. 

Gleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  6-6*5. 
G.  =  4*407  Cleve.  Luster  vitreous  to  greasy.  Color  greenish 
brown.  Semi- transparent  to  translucent.  Optically  — .  Double 
refraction  rather  strong. 

Comp. — A  boro-silicate  of  yttrium  and  barium^  probably 
(Cleve,  Bgr.)  KSiO,.YBO,  with  R  =  Ba  and  Y,(  =  3R)  chiefly, 
also  Ca,Na„K,  in  small  amount,  further  Ce,Th(  =  2R). 

AnaL— 1,  P.  T.  Cleve,  quoted  by  Brôgger,  1.  c. 

B,Oa     CeO>,ThO„Y80,,La,0,    BaO       CaO      Na,0      K>0       îgn. 


[17-16] 
[16-96] 


^?68 
57-52 


802        0  67       0-25        020        181  =  100 
8-29        0-56       0-58        022        181  =  100 


Further  the  rare  earths  are  présent  as  follows:  YaOa  91*28,  CeO,  2*24,  LaaOi  515,  ThO, 
1-88  =  100;  or  Y,0,  5262,  LaaO,  297,  CeO.  1*29,  ThO,  080  =  57-68. 

Pyr.— B.B.  swells  up  and  fuses  with  some  difflculty  to  a  white  enamel.  With  fluorite 
and  potassium  bisulphate  gives  the  green  ilame  of  boron.    Easilv  soluble  in  hydrochloric  acid. 

Obs. — Occurs  in  a  small  vein  in  the  augite-syenite  on  Lille  ArO  in  the  Langesund  fiord, 
Bouthem  Xorway;  it  is  associated  with  wOblerite,  rosenbuschite,  catapleiite.  orangite,  lâvenite, 
elœolite,  sodalite,  etc. 

Named  af  ter  D.  Cappelen  of  Holden,  Norway. 


348.  MEIiANOOERITB.    Melanocerit  Brôgger  and  Clete,  Zs.  Kr..  16,  468.  1890. 
Rhombohedral.     Axis  è  =  1*25537;  0001  A  lOÎl  =  ♦ôô^  24'  Brôgger. 

PormBi    c(0001,  0),    p  (10Î2,  i),    r  (lOÏl, -B),    f  (4041,  4),    ç  (01Î4,  -  i),    d  (01Î2. 
d  (0221.  -  2). 

«'  =  or  ^' 

dd  =  109''  54i' 


-i). 


eu  =    85°  56' 

eq  =  19'  55' 

P9'  =    61"    51' 
rr'   =    90"  56^ 

cr  =  *55^  W 

ce  =  85°  56' 

cz  =    80'  13' 

cd  =  70°  58' 

»'    =  in"*  10' 

Crystiils  tabular  in  habit;  planes  sometimes  developed  with  monoclinic  syra- 
metry.     The  fundamental  rhombohedron  approximates 
closely  to  a  cnbe  in  angle. 

Oleavage  none.  Fracture  conchoidal.  Brittle. 
H.  =  5-6.  G.  =  4*129  Cleve.  Luster  greasy  to 
vitreous.  Color  deep  brown  to  black.  Streak  light 
brown.  Transparent  with  a  bright  wine-yellow  color 
in  splinters  and  thin  sections.  Optically  uniaxial,  négative.  In  part  also  isotropic 
and  amorphous  (by  altération). 

Comp. — A  fluo-silicate  of  the  cerium  and  yttrium  metals  and  calcium  chiefly, 
with  boron,  tantalum,  and  other  éléments.  Brôgger  interprets  the  composition  by 
assuming  the  présence  of  the  foUowing  compounds,  which  are  présent  m  the  ratio 
given  : 

(Ha,Ca)aSi30«     (Y.Ce)aBaO.     H4(Ce.Th)a04F«    (Ce,La,Di)404Pi     CaTa^O.      Ca.C.O. 
0  486  0-092  0064  0144  0034  0080 

The  composition,  following  in  the  same  Une   (largely  hypothetical,  to  be  sure), 
Approximates  closely  to: 

12(H„Ca)SiO,.3(Y,Ce)BO,.2H,(Th,Ce)0,F,.8(Ce,La,Di)OP 

AnaL — Cleve,  1.  c. 


810, 
1807 

CeaO, 
20-76 


ZrO,     ThO.     TaaO.   PsO» 
0-46        1-66        8-65      129 


00,       CeO,       B,0,  Al,Oa     Fe,Ot    Mn,Ot 

1-75        8-68        [819]  088        209        1*22 

Di,0,      La,0,      Y,0,      CaO       MgO     Na,0      H,0  P 

7*67        12-94       917a      862        014        145        801  578  =  102*48 

»  Atomic  weight  =  104*4. 


MBLASGCERirB  BROUP—CABTOCBRITB.  415 

Pyr. — B.B.  beeonies  ligbter  iû  color  and  swells  up  without  fusinç.  A  green  flame  (boron) 
irith  fluorite  and  pnUissium  biaulphate;  with  soda,  a  manganèse  réaction  and  with  sait  of  pbos- 
phorus  a  reaction  fur  cerium.    Soluble  in  bot  bydrocbloric  acid  with  séparation  of  silica. 

Oba. — Occure  very  sparingly  in  tbe  island  KjeO  near  Bnrkevik  in  tbe  Langesund  flord, 
Bouthem  Norway;  it  is  associated  with  sgirite,  barkevikite  (and  pterolite),  lepidomelaûe, 
wOhlerite,  astropbyllite;  alao  elieolite,  leucophanite,  spreustein,  etc.  Probably  occnrsalao  in  the 
Teins  on  the  ArÔ-ficbeeien.    Cf.  Caiyocerite. 

349.  OARTOCERITB.    Earyocerit  W.  C.  Brôggfr,  Zs.  Kr..  16,  478,  1890. 
RhombohedraL     Axis  è  =  1-1845;  0001  /.  lOÎl  =  53°  49|'  Brôgger. 

FomiB  :  e  (0001,  0).  e  (01Î2,  -  i),  q  (01Î4.  -  \).  Angles:  eq  =  18*  63',  ce  =  ♦84'  W, 
M  =  58*  32 . 

In  tabnlar  rhombohedral  crystals.  Faces  brilliant  but  striated  and  net  yielding 
ffood  measurements.  The  occurring  rbombohedron  is  made  —  }  (01Î2)  in  order  to 
bring  ît  into  correspondence  with  the  related  species  melanocerite. 

Gleavage  none.       Fracture  conchoidal.      Brittle.      H.  =  5-6.      6.  =  4*295 
Cleve.     Lnster  vitreous  to  greasy.      Color  nut-brown. 
Translncent.    Optically  isotropic  (amorphous),  in  con- 
séquence of  altération. 

Comp. — Near  melanocerite^  differing  chiefly  in  con- 
taining  much  more  thorium.  Brôgger,  again,  assumes 
the  présence  of  the  following  compounds,  in  the  ratio  given  : 

(H,,Ca)SisO«     (Ce.l>i,Y),B,0.     H«(Th.Ce),04F«     (La,  etc.)«0«F«     CaTa«0«      (}atCtO. 
0-4]t2  0184  0-180  0  072  0*026  0*016 

The  composition  then  approximates  closely  to: 

6(H„Ca)Si0..2{Ce,Di,Y)BO,.3H,(Ce,Th)0,F,,2LaOF 
AnaL— Cleve,  quoted  by  BrOgger,  1.  c. 

810,       ZrO,      ThOt      Ta,0»     P,0»       CO,       CeO,       B,0,      Al,Oi     Fe,Ot    Mn,Oi 
12-97        0-47        13*64       8*11        086        0*85        589        [470]        0*87        186        0*66 

Ce,0,      La,Oi     Di,0,      7«0,      CaO       MgO     Na,0        F         H,0 

14*83        14-34       6-75        2*21»      7-37        017        142        5*65       477  =  102*87 

•  Atomie  weight  101*3. 

From  the  analysis  tbe  oxygen -équivalent  of  the  fluorine,  2*37,  is  to  be  deducted. 

Pyr. — See  melanocerite. 

Obs. — Occurs  very  sparingly  in  a  vein  in  the  augite-syenite  of  the  Langesund  flord,  southem 
I^orway,  with  aegirite.  catapleiite,  astrophyllite,  etc.  ;  stated  to  bave  corne  from  the  Ar(>scheeren, 
or  the  rock  ledges  off  the  west  shore  oi  the  islnnd  8tor(*-ArrV 

Named  from  Kixpvov,  a  nui,  and  cerium,  in  allusion  to  the  nut-brown  color. 

St££N6TRUPiite.  J.  LorûTuen,  Medd.  Gr&nl.,  1881,  Min.  Mag.,  6.  67.  1882.  A  minerai 
allied  to  melanocerite  and  caryocerite.  Rhombohedral.  In  indistinct  orystalswith  roimded  and 
roughened  faces,  somewhat  resembling  eudialyte.  Combinations  of  e  and  r. with  er  =  52°  approz., 
were  noted,  with  also  a  second  positive,  and  perhaps  also  a  négative,  rbombohedron.  Also  mas- 
sive.   H.  =  4.     G.  =  3*88.    Luster  dull.    Color  brown.     Streak  brownish,  nearly  white. 

Analysis: 

8iO,        TIC,      ThO,      Ce.Os   (La,Df)aOt  Al,Os     Fe|Os     UuO       CaO       NaiO       HaO 
27*95      0*97      709      1066      1704      241      9*71      4*20      309      798      7*28  =  98*88 

The  séparation  of  the  thoria  from  the  oxides  of  the  cerium  group  is  not  regarded  as  very 
exact  and  the  composition,  consequently.  is  somewhat  doubtful;  the  minerai,  however,  obviously 
4ipproximates  closely  to  tbe  two  species  preceding,  to  which  it  is  related  also  in  form. 

Entlrely  decomposed  by  acids  ;  B.B.  fuses  easily  to  a  dull  gray  bead. 

Occurs  with  lepidolite  and  œgirite  in  the  sodalite-syenite  of  Eangerdluarsuk,  Green- 
land. 

Named  after  the  Danish  geologist,  E.  J.  V.  Steenstrup  of  Copenhagen. 
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360.  TRXTOMITB.    Tritomit  Weibye  d  Berlin,  Pogg.,  79,  299, 1850. 

Rhombohedral;  hemimorphic  (?)  Axis  é  =  4*4553.  In  crystals  of  acute 
triangular  pyramidal  form^  approximating  to  a  regular  tetrahedron.     They  are 

bounded   by  tlie  planes  c'  (OOOi,   0)  and  z  (4041,  4).      Angles:    c'a;  =  *101% 
zz'  =  116°  27'. 

Cleavage  indistinct.  H.  =  5*5.  G.  =  4*15-4'25  Bgr.  Luster  resinous.  Color 
dark  brown.  Streak  yellowish  gray.  Subtranslucent.  Optically  isotropic 
(amorphous*  ?). 

Comp. — A  fluo-silicate  of  thorium^  the  cerium  and  yttrium  metals  and  calcium, 

with  boron.    Essentially,  2(H„Na„Ca)SiO,.(Ce,La,Di,Y)BO,.H,(Ce,Th,Zr)0,F„  as 

interpreted  by  Brôgger. 

▲nal.— 1,  2,  EngstrOm,  Inaug.  Diss.,  Upsala.  p.  82,  1877.  1.  "  Brevik. "  exact  locality 
unknown.  G.  =  4*178;  2,  Barkevig,  G.  =  4'045.  8,  In  typical  tetrahedral-like  crystals:  for 
earlier  analyses  by  Berlin,  Forbes,  MOller,  see  5th  Ed.,  p.  412. 

SiO,    Ta,0»    ZrOa    ThO,     CeO,  OetOa   La,08  .Di«Os    TaOa    FetO.    8,0,    CaO    Na,0    H,0         F 

1.        18*54       1-16       109       9-61       11*60     10*66      :6-81       6'«7       2  97       8'68>       7*81      7  04      l'40      6*40       i'» 

[=  108*44 
8.        18*60       1*11       108       8*66       11*96       8*14     81*66       4*78       8*68       2>77«       6*87     6*07      0*71      6-48       816 

' * '  [=  lOl-OO- 

a       1471       8-09  66-51  6-45«    undet.   6*60      0*01      7*69 

•Ind.  MD,Ot  0-67,    Al,0s  1*18.  ^Ind.  lfii,0s  0*84,    AltOs  08S.  •  Alsoinci.  ZrO,. 

Deduct  from  1,  1*81  p.  c.  O  =  F;  from  8,  1*88  p.  c. 


r.,  etc. — Tields  water  and  gives  a  weak  fluorine  reaction;  with  borax  a  reddish  yellow 
glass,  wbich  is  colorless  ou  cooling.  With  hydrochloric  acid  In  powder  yields  cblorine,  and 
gelatinizes. 

Obi. — From  the  island  Lâven  (LamO)  in  the  Langesiind  fiord  near  Brevik,  Norway.  witli 
leucophanite,  analcite,  mosandrite.  also  œéirite,  catapleiite,  etc.,  in  a  coarse  elœolite-syenltev  also- 
on  StokO,  ArO.  the  ArOscheeren  and  near  Barkeyik. 

Named  from  rpiç,  three-fold,  and  Tèfireiy^  to  eut,  alluding  to  the  trihedral  cavities  which 
the  crystals  leave  in  the  gangue. 

Re£i— '  Bgr.,  Zs.  Kr.,  16,  487«  1890.  The  form  has  been  previously  assumed  to  be  that  of 
an  isometric  tetrahedron;  BrOffger  shows  that  the  isotropic  character  probably  indicatesan 
amorphous  condition  resulting  from  altération,  while  the  crystalline  form  is  either  that  of  a 
tetragonal  spheuoid.  or  more  probably  rhombohedral  and  hemimorphic.  The  latter  yiew 
brin  es  it  into  correspondence  with  melanocerite.  to  which  it  is  related  in  composition. 

*  Déterminations  of  the  speciâc  gravity  vary  widely;  Brôgger  regards  4 '16-4*25  as  most 
probably  characteristic,  and  Engstrôm,  as  noted,  gives  4*045,  4*178;  earlier  results  are  8*908 
Forbes.  4*16-4*60  Berlin,  4*26  Môller. 

Erdm ANNiTB.  A  couiplex  minerai  substance  from  the  Langesund  fiord,  Norway,  formerly 
referred  to  allanite  but,  according  to  BrOgger  (Zs.  Er.,  16,  497,  1890),  in  part  a  mixture  of  a 
minerai  allied  to  melanocerite  with  homilite,  in  part  au  altered  minerai  near  homilite.  See 
further  under  the  Datolite  Group,  p.  607. 


Intermediate  Silicates. 

Silicates  intermediate  in  acidic  character  between  the  metasilicates  and  ortho- 
silicates;  oxygen  ratio  of  silicon  to  bases  between  2  :  1  and  1  :  1. 

A  number  of  other  species,  strictly  falling  hère,  are  included  among  the  orthosilicates  in 

order  to  exhibit  their  true  group-relations;  for  example,  nephelite  obviously  belongs  with  the 

I 
hexagonal  group,  having  the  gênerai  composition  RAlSi04.  etc. 

1.  Leucophanite  Group. 

851.    Leucophamte  Orthorhombic^     hemihedral 

NaCaBeFSi,0,  à:h:é  =  0-9939  : 1 :  0-6722 

352.    Meliphanite  Teti*agonal,    hemihedral        i  =  0*6584 

NaCa,Be,FSi.O,, 

The  form  of  leucophanite  approximates  clos 'ly  to  that  of  the  tetragonal  meli- 
phanite 
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2.  lolite  Group. 

à\  lia 

35a    loUta  H,(Mg;Fe),Al.Si,.0.,  Orthorhombic  0-5871  : 1 :  0*5585 

3.  Barysilite  Group. 

Silicates  containing  lead. 

354.  BarysOite  Pb,Si,0,  Hexagonal 

355.  OanomaUte  Pb,(Ca,Mn),Si,0„  Tetragonal 

356.  Hyalotekite         K,,B,Si„0,.F  or,  approx.,  Ca,Ba,Pb,B,(SiO,)„ 


1.  Leucophanite  Group. 

361.  ZaEnOOPHANITB.    Leukophnn    E^mark.  Errimniin,  Ak.  H.  Slockb.,  191,    1840; 
Tamnau,  Pogg.,  48,  504,  1889.    Leucophune.    iieucofanite. 

Orthorhombic;  hemihedral.    Axes  a  :  5  :  (5  =  0-99391  :  1  :  0-67217  Brôgger*. 
100  A  110  =  44°  49V,  001  A  101  =  34°  4^',  001  A  011  =  33°  54^'. 

PomiB»  :  g  (106,  fi)  «  «01.  4*;  x  (117,  \)  «    (321.  2)  p,  (lîl,  -  1) 

a  (100.  ir\)  f  (105,  H)  -  (056   f-ï)  <^  <"«•  «  ê    (119  -  «  *'  (^^'  '  ^> 

h   (010.  W)  .  (104.  H)  j  (054;  t-i)  «  <^'  «  i  \ni  -  5  <   (212,  1-2) 

c   (001.  0)  d  a08,  H)  J  (021,  to?  •  (228.  «  J;  (n7.  -  JJ  <^  (212.  -  1-2), 

m  (110.  /)         ^  ^^^'  ^*>         \  JJÎJ  };  ^  (^^1'  ^>  #,    (228.  -  f)         r  (122.  1-2) 

Angles:   mm"'  =  •89°  89',    »  =  68'  81^'.    00'"  =  •72°  67J',    cw  =  62*  20',    te  =  61*  22', 
Œ  =  51*  5'.  mx  =  2r  40',  or  =  88'  88',  mo=  55*  14'. 

In  crystals  usually  tabular  |  c  and  commonly  showing  sphenoidal  hemihedrism 
in  the  distribation  of  tne  pyramidal  planes;  with  this  the  form  of  the  etching-figures 
agrées  (Bgr.).  Often  twins  with  tw.  pi.  7n  and  c;  usually  penetration-twins  by  which 
in  each  auaarant  a  right  and  left  individuid  are  brougnt  together  in  twinning  posi- 
tion and  complementary  to  each  other,  with  c  as  comp.-face.  Also  in  prismatic 
crystals  (i  m^  which  are  penetration-fourlings,  aualogous  to  harmotome,  with  tw. 
pi.  b.    Massive  in  columnar  or  laminated  forms. 

Cleavage:  <;  perfect;  a,  0  (201)  distinct;  also  by  6  (021).  Fracture  conchoidal. 
Very  brittle.  H.  =  4.  G.  =  2-959  Bgr.;  2-964  Rff.  Luster  vitreous.  Color 
whitish  green,  greenish  white,  deep  green  with  a  yellow  tinge,  wine-yellow;  thin 
fragments  transparent  and  colorless.  Strongly  phosphorescent  with  a  bluish  light, 
whether  heated  or  struck.     Pyroelectric. 

Optically  — .  Ax.  pi.  1  a.  Bx»  X  <>•  Dispersion  p>  v,  weak.  Axial  angles^ 
Bgr.:  I 

2E,  =  74'  241'  Li  2Ey  =  74'  15'  Na  2Ep  =  74°  8' 

a,  =  1-5680  /5,  =  1*5909  Xr  =  15948 

a,  =  1-5709  fiy  =  1-6948  Xj  =  1  -5979  .      2Vy  =  89*  2' 

Oomp.— Na(BeP)Ca(SiO,),  =  Silica  494,  glucina  10-3,  lime  23-0,  soda  12-8, 
fluorine  7-9  =  103-4,  deduct  3-4  (0  =  2P)  =  100. 

This  formula  is  that  given  bv  Br^eeer.  see  further  under  the  followlDg  specles,  meliphanite. 

Anal.— 1.  Erdmann.T.  c.     i    llv.  .  Pol^ç.,  98,  257,  1856.     8-5,  Id..  Zs.  G.  Ges..  28.  59.  187a 

6.  Id  mean  of  8-5  as  giyen  in  Ai  lu.  tli  ,  Erg ,  152.  1886.     7.  BftckstrOm,  Zs.  Er.,  16,  286.  189a 
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SiO,  AUO.  BeO     CaO    Ka,0    K,0      F 

1.  Norway  4782      —     11-51  2500  1020    031  617  MnO  101  =  10203 

a.        •*  47  03    108    10-70  28-54*  11 26    0-80  657  =  100-48 

8.  L&ven  12*25  23'52  10*27    0*80  6*58 

4.       "  47-07  undet.  11*25  22*92         undet.  6'97 

fi.       "  49-70      *•       1240  28-68             "  691 

6.  "  i  48*88      —     11-97  2887  10*27    0*80  6*77  =  101 06 

7.  St.-Ar5  48*50    0*45    10*08    2821^  12*42      —     594  H,0  1 08  =  101*68 

•  Incl.  0*17  MgO.  ^  MgO  0*27. 

Pyr.,  etc.— In  the  closed  tube  whitens  and  phosphoresces  with  a  bluish  light.  B.B.  in  the 
forceps  phosphoresces  and  fuses  with  intumescence  at  8  to  a  clear  colorless  gla£,  which  becomei 
opaque- white  on  ilaming;  imparts  an  intense  yellow  color  to  the  flame.  Fu^  with  sait  of  phos- 
phorus  in  the  open  tube  gives  the  reaction  for  fluorine. 

Obs. — Occurs  in  pegmatyte  vdns  in  augite-syenite  with  elœolite,  œgirite,  mosandrite,  astro- 
phyllite,  etc.,  on  the  small  islet  L&ven,  near  the  mouth  of  the  Langesund  fiord  in  Norway;  also 
irom  StokO  and  other  Islands  in  the  neighborhood. 

Named  from  XevKôS,  white,  and  tpaiyeaBm,  to  appear,  becauseit  présents  a  whitish  reflec- 
tion  in  certain  lights.  ^ 

Ref.^1  Bgr.,  Zs.  Er.,  16.  246,  1890.  See  also  Greg,  Phil.  Mag.,  9,  610,  1855;  Nd.,  Ofv. 
Ak.  Stockh.,  27.  557,  1870;  Lang,  Min.  Mitth.,  82, 1871;  Bertrand,  Ann.  Mines,  3,  24,  1878, 
and  Phil.  Mag.,  3,  857,  1877;  Groth,  Zs.  Er.,  2,  199,  1878.  The  form,  which  approzimatea 
closely  to  the  tetragonal  type,  has  been  regarded  as  monoclinic  (cf.  Btd.,  Groth). 

352.  MBLIPHANITE.  Melinophan  Schêerer,  J.  pr.  Ch.,  66,  449, 1852.  Meliphane  Dana, 
Am.  J.  Se,  44,  405,  1867. 

Tetragonal  and  tetartohedral.  Axis  <J  =  0-65843;  001  A  101  =  33^  21}' 
Bertrand  \ 

Forma:  e  (001,  0),  a  (100,  i-»).  *  (810.  ^8),  e  (101,  1-t),  o  (201,  2-t),  p  (111,  1),  v  (214,  ^-2). 
Angles:  ee'  =  44°  14',  ee"  =  66''  48|'.  eo  =  52'*  47'.  pp'  =  57*  87',  pp"  =  •85'  55'. 

Oommonly  in  obtuse  octahedrons  with  j9  (111)  prominent,  but  tetartohedral  in 
the  distribution  of  the  planes,  as  also  in  the  want  of  symmetry  of  the  etching- 
^gures  (Bgr.).     Also  massive,  and  consisting  sometimes  of  plates  or  lamell®. 

Cleavage:  c distinct.  Brittle.  H.  =  5-5-5.  G.  =  3-006  Bgr.;  3  018  Rg.  Lus- 
ter  vitreous.  Color  sulphur-,  citron-,  or  honey-yellow;  also  flesh-red,  brick-red. 
Transparent  to  translucent.  Optically  — .  Pleochroism  distinct.  Double  re- 
iraction  strong.     Indices,  Bgr.: 

oor  =  1-5912  red  glass  <Oj  =  1-5984  Na  «»„  =  1*5975  Tl 

€r  =  1-6097    "      "  €j  =  1-6126  Na  eg,  =  16161  Tl 

Comp. — A  fluo-silicate  of  béryllium,  calcium,  and  sodium  near  leucophanite. 
Formula  NaCa,Be,FSi,0  =  Silica  46*9,  glucina  131,  lime  291,  soda  8-1,  fluorine 
6-0  =  102-2,  deduct  2*2  (0  =  2F)  =  100.     Aluminium  may  also  be  présent. 

The  above  formula  îs  given  by  BrOgger  (with  3Be  =  AU  which  somewhat  reduoes 
the  excess  of  silica),  who  further  writes  it  Ca4Bea(BeF)aNa(8iOt)4.(Si04)a  or  as  a  metasilicate, 
Naa(BeF}a(CaiO)2Bet(SiOs)«:  that  for  leucophanite  being  written  for  sake  of  comparison 
AUNa,(BeF),Ca3fSiQ,)«. 

Rnmmeisberg  suggests  6RSiO,.R,Si04  +  8NaF  for  leucophanite,  and  RSiO>.R9SiO«  + 
6NaF  for  meiiplianite. 

Anal.— 1.  Rg.,  Pogg..  98,  257.  1856.  2-5.  Id.,  Zs.  G.  Ges.,  28,  61,  1876.  6,  BftckstrOm. 
Zs.  Kr.,  16.  28e  1890. 

SiO,   Al.O,  BeO     CaO    Na,0  K,0      F 

1.  Fredriksvam  4866    1-57*  11  74  26'85«'  855    1-40  5-73  H,0  080  =  99-80 

3.  8tok8und(?)  41*40  undet.  18-81  29*05        undet.  5*48 

8.  "  44*82       "      13-84  29-98  "  6*89 

4  ••  "       14*04  3010    7*21    0*59 

A.  •'  42-50       "      13-62  3056       undet. 

«.  ArO  43-60    4*61«     980  29*56    798    0*28  5*48  MgO  0*16  =  101*87 

•  With  FcaO,  (MnaO,).  *  MgO  0*11.  •  With  Fe,0,. 

Pyr.,  etc. — B.B.  in  the  forceps  does  not  phosphoresce,  fuses  with  intumescence  to  a  white 
enamel;  in  other  respects  resembles  leucophane. 
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ObB.— From  the  augite-syenite  of  southem  Norway»  near  Fredriksvftrn,  with  elœoHte,  mica» 
fluorite;  also  from  several  of  the  islands  of  the  Laugesuud  âord,  at  Stokfiund  on  StokS,  Lang- 
odden,  etc.  Often  associated  with  elœolite,  homiliie,  erdmaunite,  fluorite,  zircon,  lOUingite,  etc. 
It  doe»  not  accompany  leucophanite,  but  appears  to  take  its  place. 

Named  from  i/tAi,  honey,  and  (furiyeaBat,  to  appear,  from  the  honey-yellow  color. 
[Scheerer  miswrote  the  word  TneUnophane,  which  would  come  from  nèXivo^,  aànen,  or  /ieXivTi, 
mmei.]    The  droppingof  the  t  of  the  geDitive.  as  doue  above,  has  classical  authority. 

Refc— I  C.  K.,  83,  711,  1876;  also  Nd.,  Ofv.  Ak.  Stockh.,  27,  556,  1870,  who  describes- 
tabular  crystals  with  two  pyramids,  e/?  =  47"*  51',  and  eq  =:  2V  42',  not  readily  corresponding  to> 
Bertrand's  form;  Bgr.,  Zs.  Kr.,  16,  279,  1890. 


2.  lolite  Group. 

363.  lOUTB.  Spanischer  Lazulith  «.  Behlotheim,  Hoff,  Mag.  Min.,  1,  169, 1801.  lolith 
(fr.  Spain)  W^m.;  Karêt,  (with  descr.),  Tab..  46,  92.  1808.  lolithe  K,  Tabl.,  61,  221,  1809. 
Dichroit  Cordier,  J.  Mines,  26.  129,  1809,  J.  Phys.,  68.  298,  1809.  Bteinheilite  Oadolin,  Mem. 
Ac.  tit.  Pet.,  6,  565.  Peliom  (fr.  Bodenmais)  Wern.,  Hoflm.  Mm.,  4b,  117,  1817.  Cordierite 
Luea9,  Tabl.,  2,  219,  1818;  K,  Tr.,  3,  5,  1822.  Hard  Fahlunit.  Luchssapphir,  Wasseraapphir» 
in  Germ.,  Saphir  d'eau  in  Fr.,  o^  Ceylon  Jewelry.  Jolith  Germ.  Cerasite  T.  Kikuehi,  J.  Coll.  Se.» 
Japan.  3,  881,  1890. 

Orthorhombic.    Axes  à:i:è  =  0-5871  :  1  :  0-5585  Miller'. 

100  A  110  =  30°  26',  001  A  101  =  43°  34^',  001  A  011  =  *29°  11'. 


Forma': 
a  (100,  H) 
b  (010,  i-ï) 


l't 


mm  '  = 
dd'     = 

r     = 


e  (001,  0) 

m  (110,  /) 
d  (180,  i-6) 

•60*  50' 
59-  10' 
50'  52i' 
87'    8' 
81°  12' 


/(102,  H) 
e  (101,  1-î) 

i  (012,  f  ï) 


n  (011,  U) 
p  (021,  2-ï) 
?(041,4-ï) 


nn 
pp' 

es 


68'  22' 

96"  20' 

181"  46' 

28'  53' 


or    = 
ch    = 

7T      — 

uu'  = 


47''  48' 
65'*  87' 
79*  25' 
24'  45' 


t  (114,  i) 

«  (lia,  i) 

r  (111,  1) 

00'       = 

M'"      = 

— n>      

TT        = 

hh"  = 


h  (221, 2) 
u  (184,  f-8) 
0  (131,  8-6) 


51*  69' 
28"  18i' 
44'    4 
54'  55' 


m 


m 


Twins:  (1)  tw.  pi.  m,  often  repeated  giving  pseudo-hexagonal  forme;  also  as 
enclosed  twinning  lamellœ.  (2)  Tw. 

pi.  d  (130)',  also  pseudo-hexagonal.  ^'  ^• 

Habit  short  prismatic  ;  faces  in  zone 
aà,  vertically  striated.  As  em- 
bedded  grains;  also  massive,  com- 
pact. 

Cleavage:  b  distinct;  a  and  c 
indistinct.  Crystals  often  show  a 
lamellar  structure  |  c,  especially 
when  slightly  altered.  Fracture  sub- 
conchoidal.  Brittle.  H.  =  7~7'5. 
G.  =  2-60-2-66.  Luster  vitreous. 
Color  varions  shades  of  bine, 
light  or  dark,  smoky  blue.     Transparent  to  translucent. 

*  Pleochroism  strongly  marked  except  in  thin  sections.     Axial  colors  variable,  as 
given  by  Haidinger: 


Fig  1,  Laach,  Rath.    2,  Miller. 


Bodenmais 

Arendal 

Orijarvi 

Ceylon 

Haddam 


c  =  î 

dark  Berlin-blue 
dark  blue 
dark  Berlin -blue 
light  Berlhi-blue 
pale  blue 


light  Berlin-blue 
light  blue 
plum-blue 
Dluish  white 
nearly  white 


yellowish  white 
yellowish  white 
reddish  clove-hrown 
yellowish  white 
light  yellowish  white 


Also  for  the  planes  :  a  bluish  white,  h  yellowish  white,  c  blue.     Absorption 
t  (5)  >  b  (à)  >  a  {è).     Pleochroic  halos  common,  often  bright  yellow;  best  seett 
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in  sections  )  L  Exhibits  idiophanous  figures*,  analogous  to  andalusite,  epidote, 
etc.  Optically  — .  Ax.  pi.  Ja.  Bx  J.  c.  Dispersion  feeble,  p  <  t;.  Eefractive 
indices  (for  orange),  Dx.  : 

Ceylon         a=l-537    /î=l-542    ;^=l-543    .-.  2V=70*' 28'  2E=125M6'.     Found  2E,=124*' 44 

Bodenmaifl  a= 1-585    /î=l-541    ^=1*546    .'.  2V=84' 28'.     Found  2H,=8r  25'  2V,=  88"  57 

Orijftrvi       a=l-5887  /î=l-5875  ^=15400  .'.  2V=77"'  57'  2E=150''  28'.     Found  2H,=  82"  21 , 

[2E,=140"  28 
Haddam      a=l-5523  /î=l-5615  r =1*5627  .-.  2V=89''  82'  2E=68''  45'.     Found  2E,=68"  to64'* 


from  2E  =  68°  56  at  S"' 8  C.  to  69''  8'  at 


Heat  increases  the  axial  angle  perceptibly,  t,g., 
95^-5,  and  71°  40'  at  ISO''^,  for  red  rays,  Dx. 

Comp.— H,(Mff,Fe),Al.Si,.0„  or  H,O.4(Mg,FeO).4Al,O,.10SiO,  Farrington.  If 
Mg  :  Fe  =  7  :  2,  the  percentage  *  composition  is  :  Silica  49*4,  alumina  33*6,  iron 
protoxide  5-3,  magnesia  10*2,  water  lô  =  100.  Ferrons  iron  replaces  part  of  the 
magnésium.  There  hiis  been  some  doubt  expressed  (Rg.)  as  to  the  state  of  oxida- 
tion  of  the  iron.     Calcium  is  also  présent  in  small  amount. 

AnaL— 1-4,  Stromeyer,  Untere.,  1821.  Rg.,  Miu.  Ch.  5.  Scheerer,  Pogg.,  68,319,  1846. 
6,  IgelstrOm,  Jb.  Min.,  360,  1870.  7,  Hermann,  Min.  Hussl.,  3,  257,  1858.  8,  T.  Shimidsu.  J. 
Coll.  Se,  Japan,  3.  325,  1890.  9,  Jackson,  Dana  Min.,  406,  1844.  10,  11,  Farrington,  priv. 
contr.    Also  5th  Ed..  p.  800. 

G.         SiOa    AUO,  FeO   MnO  MgO    CaO   H,0 

1.  Bodeumaia  48-35  31-70  924»  0  83  10  16  0  59  —    =  10037 

2.  l'iiiland  48  54  8137  6  31*  070  11-30  169  —    =     9991 

3.  Faliin  5025  82  42  445*  0*76  1085  —  1-66  =  100-39 

4.  Grteuland  2*60          4917  3310  482*  004  1145  —  120  =     9978 

5.  Kragerô  f  50  44  32  95  096      ir.  1276  112  102=     99-b6 

6.  Ramsberg  4866  80-35  842      —  932  0  55  235  =     9965 

7.  Mursinka  2*60          5065  3026  410    060  1109  —  2  66  Li,0  0  64  =  100 

8.  Japan  2-642        48'43  3286  855    1-32  781  0  46  155  =  10048 

9.  Unity.  Me.  4815  8250  792    0  28  10 14  —  0  50  =  10037 

10.  Haddam,  et.  2-610    f  49*14    3284    504    019    1040      —     1  84  Fe,0, 0  63  =  100  08 
il.  Guilford,  et.  2  607        4950    8301     5  12    029    1042      —      162  Fe,0, 0-38=  100-34 
S  •  Fe,0»  as  given  by  Rg. 

Var.— l.  OréUnary.  In  short  prismatic  crystals,  six-  or  twelve-sided,  often  with  rounded 
-edges;  also  massive  or  in  embeddea  grains. 

2.  GerasUe.  A  variety  characteiized  by  the  constant  and  regular  présence  of  inclusions, 
analogous  to  chiastolite  as  a  variety  of  andalusite;  pleochroism  Y/enk.  Produced  by  contact 
metumorphism  of  granité  in  slate  in  the  Watarase-gawn  région,  Japan.  Named  from  KépaaoSj 
cherry,  in  allusion  to  the  Japanese  name  8akura-%ski,  or  cherry -stone,  given  to  the  rock  contain- 
ing  the  altered  minerai,  whicli,  consisting  chietly  of  mica,  sbo\%'s  a  hexagonal  radiate  structure  in 
a  transverse  section  like  that  of  a  llower.     The  fresh  minerai  luunl.  8)  shows  the  same  structure. 

Pyr.,  etc.— B.B.  loses  ti-ansparency  and  fuses  at  5-ô'5.  Ouly  partiully  decomposed  by  acida. 
Decomposcd  on  fusion  with  alkalîne  carbonates. 

Obs. — Occiu-8  in  granité,  gneiss  {cordieriU-gTieiss),  hornblendic,  chloritic  and  talcose  schist, 
and  allied  rocks,  with  quartz,  orthoclase  oralbite,  tourmaline,  hornblende,  andalusite,  sillimanite, 
garnet,  and  sometiraes  béryl.  Less  commonly  in  orconnected  with  igneous  rocks,  thus  formed 
airectly  from  the  magma,  as  in  andesyte.  etc.  ;  also  in  ejected  masses  (in  fragments  of  older  rocks): 
further  formed  as  a  contact-minerai  in  connection  with  eruptive  dikes,  as  in  slates  adjoining 
granité  (cf.  cerasite  above).  or  as  microscopic  crystals  in  vitrified  sandstone  near  basait  (cf.  Zir- 
kel,  Jb.  Min.,  1,  109,  1891). 

At  Bodenmais,  Bavaria,  ît  is  met  with  in  granité,  in  crystals.  along  with  pyrrhotite,  spha- 
lerite,  chalcopyrite;  the  variety  is  the  peliom  of  Werner.  named  from  neXtoS,  in  allusion  to  ita 
smoky  blue  color.  It  occurs  in  the  andesytes  of  Hungary  (Szabô,  Jb.  Min.,  Beil.,  1,  302,  1881). 
In  quartz  at  Ujordlersoak  in  Greenland;  in  the  andesytes  of  eabo  de  Gâta,  in  Spain;  at  Kraferô, 
in  Norway;  Orijarvi.  in  Finland  {sieinheilite);  Tunaberg,  in  Sweden;  Finspaong,in  Ostgothiand; 
Brunhult,  in  Sôdermanland;  Falun  (hard  fahluniie);  in  ejected  masses  of  gneiss  at  the  Laacher 
See;  at  Gampiglia  Maritima,  Tuscany,  in  a  trachylic  rock,  containing  also  mica,  quartz,  and 
sanidine.  In  colorless  crystals  (G.  =  267)  from  Brazil.  Ceylon  a£fords  a  transparent  variety, 
in  small  roUed  masses  of  an  intense  blue  color,  the  saphir  d'eau  of  jewellers.  In  Japan  alonr 
the  Watarase-gawa  {cerasite),  on  the  borders  of  the  provinces  KOdsuke  and  Shlmotsuke,  as  notea 
abovc  and  at  other  points;  also  altered  to  a  micaceous  minerai  in  a  dark  slate  near  Kameoka.  in 
the  province  of  Tamba;  further  in  ejected  masses  from  Asama-yama. 

At  Haddam,  eonn..  associated  with  tourmaline  in  a  granitic  vein  in  gneiss;  sparlngly  at  the 
chrysoberyl  localitv,  in  an  altered  or  fahlunite  condition;  abundant  in  quartz  with  gamet  and 
yellowish  green  feldspar,  near  the  Norwich  and  Worcester  liailway,  between  the  Shetuckct  and 
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Quionebaug,  where  the  gneiss  bas  been  quarried  for  the  road;  in  gneiss  near  Gnilford,  Codd. 
At  Briinfiela.  Mass..  on  the  road  leading  to  Warren,  near  Sam  Patrick's  with  adularia,  in  gneiss; 
also  good  at  Richmond,  N.  H.,  in  talcose  rock,  along  with  anthophyllite. 

Named  lolUe  from  tor,  woUi,  and  kBo%,  êtone;  Diehroiie  (from  Ôixpooi,  itoo-eolored),  f rom 
its  dicbroism;  Cardieriie,  after  Cordier,  tbe  French  geologist  (1777-1861),  wbo  first  studied  tbe 
crystals  of  the  species;  Steinhâilile  bv  Gadolin  after  Mr.  Steinbeil. 

Alt. — Tbe  altération  of  iolite  takes  place  so  readily  by  ordinary  exposure,  that  the  minerai  is 
most  commouly  found  in  an  altered  state,  or  enclosed  in  the  altered  iolite.  Tbis  change  may  be  a 
simple  Lydration;  or  a  removal  of  part  of  tbe  protozide  bases  by  carbon  dioxide;  or  the  introduc- 
tion of  oxide  of  iron;  or  of  alkalies,  forming  pinite  and  mica.  The  Ûrst  step  in  the  change  con- 
sists  in  H  division  of  the  prisms  of  iolite  into  plates  parai lel  to  the  base,  and  a  pearlv  foliation  of 
the  surfaces  of  thèse  plates;  with  a  change  of  color  to  grayish  green  and  greenish  gray,  and 
sometimes  brownish  gray.  As  the  altération  proceeds,  the  foliation  becomes  more  complète; 
afterward  it  may  belost.  Tbe  minerai  in  tbis  altered  condition  has  many  names  :  sAhpdrouê 
ioliU  (incl.  banèdorjnu  and  aurcUite)  from  Abo,  Fiuland,  anal.  2  ;  faMunite  (and  weiêsiUt)  from 
Falun,  Sweden,  anal.  1,  fi\so  pyrargUUtô  from  Helsinffors;  eamarkite  and  praseolite  from  near 
Brevik,  Norway,  also  raumtte  from  Kaumo,  Finland.  and  peplolUe  from  Ramsberg,  Sweden; 
éhloraphylUte  imm  Unitv,  Me.,  anal.  8;  a^patioliie,  anal.  4;  and  polyehroilite  from  KragerO, 
further.  the  ulkaline  kinds.  pinite,  eataspUite,  gigantolite,  iberUs,  which  are  mentioned  more  par- 
ticularly.  with  analyses,  under  the  Mica  Group,  wh.  see.  See  further  fahlunite,  etc.,  6th  Éd., 
pp.  484-48ff,  alsoareview  of  the  subject  bv  Wichmann,  Zs.  O.  Ges.,  26,  675,  1874. 

Tbe  following  are  analyses  of  some  of  the  above  mentioned  altération  products  of  iolite  :  1, 
Trolle  Wachmeister,  Ak.  H.  Stockh..  213,  1827.  2,  Malmgren,  Vh.  Min.  Ges.,  162,  1862.  8,  Rg.. 
Min.  Ch..  833.  1860.  4,  Scheerer,  Pogg.,  68,  823,  1846. 

SiO»     AUO,      FeO      MnO     MgO     CaO     £,0      HsO 

1.  FahluniU                         4495  8070        722  190  604  095  1-88  865  =  101 79 

2.  Auralite  41*76  81-26  8-86  080  4 78  178  1-50  1044  =  10011 
8.  ChlarophpUite  4681  2517  10 99»  ir.  10*91  0*58  —  6*70  =  100*66 
4.AipanoliU    G  =  2*764 1 60*40  82*88       2*84  —  801       —  —  6*78=    99*86 

•  FeaOï. 

Artif. — Bourgeois  obtained  by  fusion  of  tbe  constituents  a  mass  containing  microlites  of 
pyroxene  and  a  minerai having  the characters  of  iolite.    Cf.  Reprod.  Min.,  226, 1884. 

Réf.— ^  Min..  825.  1852.  *  Mlr.,  1.  c.  £arlier  Tamnau,  Pogg^  12,  495,  1828;  Hausm  ,  Min., 
2,  558.  1847,  and  "  Ueber  die  Erystallformen  des  Cordierits  von  Boden mais,"  Gôttingen,  1859. 
Also  Dx.,  Min..  1,  854,  1862;  Rath,  Laach.  Pogg..  162,  40.  1874;  Gdt.,  Index,  1,  465.  1886. 
Gdt.  notes  as  doubtful  the  forms  of  Hausmann:  a  (072),  n  (182),  p  (5*15*18).  '  Lsx.,  twins  from 
Laacher  See.  Zs.  Er..  8,  76.  1888.  ^Absorption  phenomena  Haid.,  Ber.  Ak.Wien,  13,  806,  1854, 
Lsx.,  1.  c,  Hussak,  Ber.  Ak.Wien,  87  (1),  883,  1888.  *  Idiophanous  figures,  Haid..  1.  c,  Bertin, 
Ann.  Ch.  Phys.,  16,  896,  1878  (or  Zs.  Kr.,  3,  449,  1879),  et  al,  Bull.  Soc.  Min.,  2,  72-78,  1879. 
*  Dx..  1.  c,  and  N.  R.,  68, 1867. 


3.  Barysilite  Group. 

364.  BARTSnJTB.    Barysil  A.  I^ôgren  and  C.  K  Lundetrdm,  Ofv.  Ak.  Stockh.,  46,  7, 
1888. 

Hexagonal.     In  embedded  masses  with  cnrved  lamellar  structure. 

Cleavage:  basai,  distinct  ;  prismatic  lessso.  H.  =  3.  G.  =  6*11;  6  55.  Frac- 
ture uiieven.  Brittle.  Luster  pearly  on  cleavage  surface.  Color  white;  tarnishing 
on  e.\po8ure.      Translucent.     Optically  uniaxial,  négative. 

Comp,—Pb,Si,0,  or  3Pb0.2SiO,  =  Silica  15-2,  lead  protoxide  84-8  =  100.     The 
lead  is  replaced  in  part  by  manganèse,  calcium,  nu^gnesium. 
AnaL — SjOgren  and  LundstrOm. 


SiO, 

PbO 

MnO 

FeO 

CaO 

MgO 

ign. 

1. 

G.  =  6*11 

17*85 

78*89 

414 

0*44 

1*29 

109 

1*20  Cl  tr.  =  99*40 

% 

G.  =  6*55 

1  16*98 

77-84 

8*49 

016 

0*41 

0*58 

0*66  =  10012 

a 

16*88 

77*64 

8*67 

0*12 

0*28 

0*57 

0*54  Cl  tr.  =99*60 

Pyr. — Decrepitates  and  fuses  very  easily  B.B.  to  a  clear  brown  glass;  reacts  for  lead  and 
manganèse.  Dissolves  with  gelatinization  in  nitric  acid;  also  in  hydrochloric  acid  with  sépara- 
tion of  lead  chloride. 

Obs.— Occurs  scattered  through  iron  ore  with  calcite,  yellow  gamet,  tephroite,  and  galena  at 
the  Harstig  mine,  Pajsberg,  Wermland,  Sweden. 
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366.  aANOMAUTB.  A.  E,  J^ordenskiôld,  G.  FOr.  FOrh.,  3. 121,  1876,  3,  883, 1877;  A^ 
^âgren,  ib..  6,  581,  1888. 

Tetragonar.     In  prismatic  çrystals  with  the  forma: 
e  (001,  0),  m  (110,  7),  h  (410,  ^4)?,  p  (111.  1),  <?p  =  45"  approx.,  whence  è  =  0707. 

Also  maBflive,  grauular. 

Cleavage:  waud  c  distinct.  Fracture  uneven.  Very  brittle.  H.=3.  6.=5'74 
Lindstrôm;  4*98  Nd.  Luster  résinons  to  vitreous.  Colorless  to  gray.  Optically 
positive.     Double  refmction  strong. 

Comp.— Pb  Si,0,.(Ca,Mn),SiO,  or  3Pb0.2(Ca,Mn)0.3SiO,.  If  Ca  :  Mn  =  5  : 1, 
this  requires:  Silica  18*7,  lead  protoxide  69*2,  manganèse  protoxide  2%  lime  9*7 
==  100. 

AnaL— 1,  3,  Wiborgh,  G.  F5r.  Fôrh.,  6,  687,  1883.  8,  G.  Lindstrôm,  ib.,  p.  663;  three 
déterminations  of  the  spécifie  gravity  gave:  5*733,  5*730.  5'763. 

SiOt        PbO       MnO       CaO 

1.  20*33       69  95         —  9*37  =    9944 

3.  30-59        68  89  —         10*53  =  100 

8.  Jakobsberg    G.  =  5*74  18-33       68*80       3*39         9*34  ign.  0  57,  X*  0  70  =  100*08 

•  X  =  AUO,  007,  Fe,0,013,  CuO  0*03,  MgO  011,  alk.  010,  PaO.  004,  Cl  0*34. 

Pyr. — B.B.  fuses  easily  to  a  clear  glass.  which  in  R.F.  is  colored  black  by  reduced  lead.. 
On  charcoal  with  soda  a  lead  globule,  nnd  a  coatiug  of  lead  oxide.  Easily  soluble  in  nitric  acid,. 
with  the  séparation  of  gelatinous  silica. 

Obs. — Occurs  very  sparingly  with  tephroite  (whlch  it  closely  resembles),  native  lead.  calcite, 
and  jacobsite.  at  Làngban,  Wermland.  Sweden.  Also  from  Jakobsberg,  Nordmark,  niixed  with 
a  brown  mica  (manganophyllite).  and  associated  with  calcite  and  jakobsite.  Named  from 
yàvùiua^  luêter. 

An  earlier  approximate  aoalysis  by  LindstrOm  of  the  Lângban  minerai  (quoted  by  Nd.) 
gave:  8iO,  84-55,  PbO  84  89,  MnO  2001.  CaO  4*89.  M^O  3*68.  alk.  and  loss  1*98  =  100.  Cf. 
ref.^    It  does  not  seem  certain  tbat  the  two  minerais  are  identical. 

NordenskiOld  (ib.,  p.  384)  mentions  the  occurrence  at  Lângban  of  a  second  lead  silicate, 
very  similar  in  appearance  and  blowpipc  reactions  to  the  above.  but  with  two  distinct  cleavages,. 
at  an  angle  of  75°  37'.  The  material  available  was  too  scanty  for  full  examination.  but  he  sug- 
gests  that  it  may  be  a  more  distinctly  crystallized  variety  of  ganomalite. 

Réf.— 1  Nd.,  A.  8j..  1.  c;  biazial  with  small  angle,  Dx..  Bull.  Soc.  Min.,  1,  8,  1878. 

366.  HTALOTEEITE.    A.  E.  Noi^denskiôld,  G.  FOr.  FOrh.,  3.  883,  1877. 

Massive.     Coarsely  crystalline. 

CleavHge  easy  in  two  directions,  at  an  angle  of  approximately  90^;  also  lésa 
easy  in  a  third  direction,  in  tlie  same  zone  (Dx.).  Brittle.  H.  =  5-5'5.  6- =  3*81. 
Luster  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  vbry  thin 
plates.  Optically  biaxial,  positive.  Ax.  pi.  ||  zone-axis  of  the  cleavages.  2Hf =98*^ 
-99°,  Dx.* 

Comp. — Approximately  R,B,(SiO,)„.     Lindstrôm's  analysis  gives  16R0.2B,0,. 
24SiO,.R     Hère  R=Pb  :  Ba  :  Ca  =  0-225  :  0262  :  0-279;  also  small  auantities  of 
BeO,  K,0,  etc.     Groth  suggests  HR,B(SiO,),  with  P  replacing  most  of  the  (OH). 
AnaL— G.  LindstrOm,  Ofv.  Ak.  Stockh.,  44,  689,  1887. 

SîO,       B.O,       PbO        BaO        CaO         F 

39-47       3-73       35-11       30-08       783       099  ign.  0/59,  X»  3-68  =  100-87 
»  X  =  CuO  0*09,  MnO  0*89,  BeO  0*75,  HgO  0-09,  K,0  0*89,  Cl  O'OO,  Na,0  O'ir,  Al,0,  0*18,  Fe,Ot  0*00. 

An  earlier  incomplète  analysis  (Nd.)  gave:  810.  39*63,  PbO  35'30,  BaO  30*66,  CaO  7*00; 
Ign.  0*82,  A1,0,,  K,0,  etc.,  «r. 

Pyr.,  etc.— B.B.  fuses  to  a  clear  glass,  which  in  R.F.  becomes  blackened  with  reduced  lead. 
On  charcoal  with  soda  in  small  amount  fuses  to  a  clear  glass;  with  more  soda  in  B.F.  glves  a 
lead  globule  and  a  coating  of  lead  ozide.  In  sait  of  phosphorus  dissolves,  leaving  a  skeleton  of 
silica.    Insoluble  in  hydrochloric  or  sulphuric  acids. 

Obs. — Occurs  sparinglv  in  a  grayish  white  feldspar,  with  hedyphane  and  schefferite,  at 
Lângban,  Wermland,  8weden.    Named  from  vaXo%,  glas»,  and  ttjkciv,  to  melt, 

R«f.-i  Bull.  Soc.  Min.,  1,  9, 1878. 
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m.  Orthosilicates.    B,SiO«. 

Salts  of  Orthosilicic  Acid,  H^SiOj  characterized  by  an  ozygen  ratio  of  1  : 1  for 

silicon  to  bases. 

The  followiug  list  includes  the  prominent  groupa  among  the  Orthosilicates. 

A  number  of  basic  onhosilicates  are  hère  included,  which  yield  water  upon  ignition;  also 
othen  which  are  more  or  less  basic  than  a  normal  ortbosilicate,  but  which  are  of  necessity  in- 
troduced  hère  in  the  classification,  because  of  their  relationship  to  other  normal  salts.  The 
Mica  Gboup  is  ao  cloeely  related  to  many  Hvdrous  Silicates  that  (with  also  Talc,  Eaolinite, 
and  some  otheis)  it  is  included  under  the  latter  head. 

1.  Nephelite  Group.    Hexagonal. 

2.  Sodalite  Group.    Isometric. 

3.  Helvite  Group.    Isometric,  tetrahedraL 

4.  Garnet  Group.    Isometric. 

5.  Ghrysolite  Group.    Orthorhombic 

6.  Phenacite  Group.     Bhombohedral. 

7.  Scapolite  Group.    Tetragonal. 

8.  Melilite  Group.     Tetragonal. 

9.  Vesuvianite  Group.     TetragonaL 

10.  Zircou  Group.     Tetragonal. 

1 1.  Danburite  Group.    Orthorhombic. 

12.  Datolite  Group.     Monoclinic. 

13.  Spidote  Group.     Monoclinic. 

14.  Axinite  Group.    Triclinic. 


1.  Nephelite  Group.    HezagonàL 
Typical  formula  RAlSiO,. 

367.    HepheUte  K,Na,Al.Si,0„  ^  =  0-838» 

Soda-nephelite  (artif.)  NaAlSiO^ 

358.    Eucryptite  LiAlSiO, 

369.    KaUophiUte  EAlSiO, 


360.  Cancrinite  H,Na.Ca(NaCO.),Al,(SiOJ,  %è  =  0-8448 

361.  Microsommite  {Na,K)„Oa,Al,,Si,,0„SCl,  2è  =  0-8367 


367.  NEPHBUTE.  Sechsaeitige  weiase  durchsichtige  SchOrlsftuler  mit  oder  ohne  Pyra- 
mide an  der  Bpitze,  etc.  (fr.  Vesuvius  (Somma)),  J.J.  Ferber,  Briefe  ans  Wftlschland,  166,  1778; 
=  Basaltes  crystallisatus  albus  crystallis  prismatids  v.  Bom,  Lithoph.,  2,  78.  1775:  =  Sommité 
Delameth.,  T.  T.,  2,  271,  1797;  =  Nepheline  H.,  Tr.,  3,  1801.  Pseudo-sommite.  Pseudo-nephe- 
line  (fr.  C.  di  Bove).  Fï.  Bellevue,  J.  Phys.,  61,  458,  1800  ;  id.,  var.  of  Sommité,  IMameth.,  1.  c. 
Nefelina,  Cavolinite,  Davina,  }f(mt.  éb  CowUi,  Min  Yesuv.,  1825. 

Pettstein  Wem.,  1808.  Klapr.  Beitr..  6,  176,  1810.  Steflfen's  Orykt.,  1,  472,  1811.  Elœolith 
(fr.  Norway)  Klapr.,  Mag.  Ges.  Fr.  Berl.,  3,  43.  1809.  Beitr..  6,  176.  1810.  Pierre  grasse  JJ.. 
Tabl..  65,  228,  1809.    Phonite  (fr.  Norway)  Dx.  Miii..  1.  289,  1863. 

Hexagonal.     Axis  è  =  0-838920;  0001  A  H)ïl  =  44°  5'  22"  Koksharov'. 
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1.  NèpheUte,  Yesuvius,  Sec.     2.  Mœolite,  Is.  L&ven,  Norway,  Klein. 

Usually  in  thick  six-  or  twelve-sided  prisms  with  plane  or  modified  sammits. 
Also  massive  compact^  and  in  embedded  grains;  structure  sometimes  thin 
oolnmnar. 

Gleavage  :  m  distinct  ;  c  imperfect.  Fracture  subconchoidal.  Brittle. 
H.  =  5*5-6.  G.  =  2 '55-2 '65.  Luster  vitreous  to  greasy;  a  little  opalescent  in 
some  varieties.  Colorless,  white,  or  yellowish;  also  when  massive,  dark  green, 
greenish  or  binish  gray,  brownish  red  and  brick-red.  Transparent  to  opaque. 
•Optically  — .    Indices: 


Mte.  Somma 

«y  =  1-539 - 

((         •( 

Oy  =  1-5416 

(ff        <> 

Wy  =  1  5427 

Arkansas 

a>,  =  1-6469 

1*542 


^7  = 

^7    = 

6.    = 


1-534  -  1-687  Dx.* 
1-6876  Wolff*. 
1-6378  Wadsworth». 
1-5422  Penfleld». 


Etchine  expérimenta  seem  to  prove  the  existence  of  pyramidal  bemihedrlsm  with  hemi- 
morphism  m  the  direction  of  é;  also  of  twinning  with  a  and  e  as  tw. -planes,  Baumh.* 

•  Var.— 1.  Nepîielite.  Glassy.  Usually  in  small  glassy  crystals  or  grains,  transparent  with 
vitreous  luster,  tirst  found  on  Mte.  Somma.  ^  G.  =  2-56,  Vesuvius,  Scheerer;  2687,  ib.,  Breith. 
Charactei'istic  particularly  of  younger  eruptive  rocks  and  lavas;  often  in  crystals  also  forming 
«n  unindividualized  ground-mass  {nephelinitoid). 

2.  Elaoliie.  In  large  coarse  crystals,  or  more  commonly  massive,  with  a  greasy  luster,  and 
reddish.  greenish,  brownish  or  gray  in  color.  Usually  clouded  by  minute  inclusions. 
0.  =  2-597  Miask.  Breith.;  2  617 Brevik,  Scheerer;  2612  Laurvik,  Bgr.;  2*65  Arkansas,  Smith 
&  Brush.    Cbaracteristic  of  granular  crystalline  rocks,  syenite,  etc. 

Comp.— R.Al.Si^O,,;    if  R  =  Na  :  K  =  3  :  1,  this  is  équivalent  to  3Na,0.K,0. 

4Al,0,.9SiO,  =  Silica  44-0,  akimina  33-2,  soda  15-1,  potash  7-7  =  100.     In  most 
analyses  Na  :  K  =  4  :  1  or  5  :  1. 

The  above  is  the  formula  of  Scheerer.  Cf  also  Rg.,  Ber.  Ak.  Berlin,  695,  1876,  Min.  Ch., 
Erg.,  170.  1886;  Rauff.  Zs.  Kr..  2.  454,  1878;  Doelter,  ib.,  9,  321,  1884. 

From  synthetic  experiments,  yielding  crystals  like  nephelite,  with  the  composition  Na  Al  Si04 
or  Na.,O.AlaOs.2SiO,,  Doelter  décides  ihat  a  natural  soda-ncpheliie  would  be  an  orthoeilicate 
with  this  formula,  while  the  higher  silica  in  the  potash  varieties  may  be  explained  by  the 
présence,  in  molccular  combination,  of  KAlSi,Oe  or  KaO.Al80a.4SiO,  (=  leucite).  This  was 
also  suggested  by  liammelsberg,  and  seem  s  very  probable,  althouçh  not  agreeing  strictly  with 
Scheerer's  formula  above.  It  is  to  be  uoted  that  the  other  species  of  the  group  are  normal 
orthosilicates,  viz.,  eucryptite  LiAlSiO^,  and  kaliophilite  KAlSiOi. 

Anal.— 1-3,  Scheerer.  Pogg.,  49,  359,  1840,  also  other  analyses.  4,  Rg.,  Min.  Ch.,  446. 1875. 
5,  Rg.,  1.  c,  1876.  6,  Uauff,  1.  c.  7,  Jannettaz,  Bull.  Soc.  Min.,  6,  322,  1882.  8,  9,  Scheerer, 
Pogg.,  46.  291,  1839.  10,  F.  Koch,  Jb.  Min.,  Beil..  1,  143, 1880  (cf.  also  Min.  Mitth.,  336,  1877;. 
11,  12,  Lorenzen,  Min.  Mag.,  5,  59,  1882.  13,  Clarke,  Am.  J.  Se,  31,  262,  1886.  14,  15.  Lem- 
l>crg,  Zs.  G.  Ges..  28,  548-9,  1876.     Also  5th  Ed.,  p.  328. 
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0.  SiO.  A1,0.  Na>0  E.O  CaO  Bfi 

1.  VasuTiufl               2-56  4408  88-28  15-44  4  94  1-77  0  21  Fe,0.,Mn,0. 0-05=100-82 

8.         "  44 29  88*04  14  98  472  1-82  021  FeiOi,Mn,0. 0*89=  99*40 

8.         "  44  04  8406  15*91  452  201  0'21  HgO  tr.,    Fe,Oi  0*44  = 

4.         •'  48-56  82 18  1625  7-14  045  —   =    99  58                  [10119 

6.         "                     2-608  ♦  44-98  8449  15*60  4*65  0-48  —   =  10015   . 

6.  •'  t  4408  88-28  16*00  476  185  015  =  100-12 

7.  Denise                   2*71  48 18  88*50  1861  090  150  080  =    98*49 

8.  Katzenbttckel  48-70  82*81  1588  5*60  0*84  1*89  Fe,0, 107  =  100*74 

• 

ElœoUte. 

9.  Brevik                   2*617  f  44*45  81*92  15*71  517  0*28  207  Fe,0. 110  =  100*70 

10.  Ditrô  45*25  29*41  1486  6*84  1*69  2  11  =  99*66 

11.  Qreenland,  ory$t.  260  48*89  82*28  16*52  5*62  0  70  —  Fe,0,  0*9*2.  Cl  tr,  =  9948 

12.  "          moM.  2*68  41*87  88  94  1508  6*68  0*47  0*94  Fe,0.  0*70,  CUr.  =  99  68 
18.  Litcbfield.  Me.  48*74  84  48  16*62  4*55  tr.  0*86  MgO  ir.  =  100*25 

14.  Fredriksvftrn  45*10  88*28  16*86  5*05      —  070  =  100-49 

15.  Miask  4842  8846  1644  5*48      ~  1*21=    99  96 


i^  etc.— B.B.  fuses  quietly  at  8*5  to  a  colorless  glass.     Gelatinizes  vfUh  adds. 

Obs.— Nepbelite  occursboth  lu  ancient  and  modem  volcanic  rocks,  uod  aiso  in  crystalline 
Tocks  al  lied  to  granité  and  gneiss;  in  récent  volcanic  rocks  it  is  in  glassy  crystals  or  gi-afns  often 
■associated  with  glassy  feldspar  or  sanidine,  as  in  phonolyte,  or  with  a  triclinic  feldspar  in 
teschenyte,  etc..  or  without  feldspar  in  nephelinvte  and  nepbelinbasalt.  as  tbat  of  Eaizen- 
biickel,  near  ileidelberg.  In  tbe  older  igneous  rocks  tbe  variety  elœolite  is  présent,  often  w  iih 
ortlioclase,  as  in  olœolite-syenite.  No  s&rp  distinction  can  be  made,  bowever,  betweeu  tbe 
plutonic  or  Intrusiye  granitoid  rocks  carrying  nepbelite  (elœolite)  and  surface  or  eff usivc  rocks; 
thus  Derby  shows  tbat  in  Brazil  (Minas  Geraes,  Sfto  Paulo,  etc.)  botb  types  pass  into  eacb  other 
(Q.  J.  G.  Soc.  43.  457,  1887,  and  Dec  19,  1890). 

A  granitoid  rock  found  near  Miask,  in  wbicb  elœolite  is  prominent,  bas  been  nnnied 
mioBcyie,  from  its  locality.  A  rock  composed  of  ortboclase,  elœolite,  and  sodalite,  fioni  Ditrô 
in  Transylvanîa,  is  tbe  dUrÔyte  of  Tscbermak.  Tbe  zircon-syenite  or  augite-syenite  of  ^'oi  way 
coutains  mucb  elœolite,  and  is  bence  often  called  also  elœolite-syenite. 

Nepbelite  occurs  in  crystals  in  tbe  older  lavas  of  Mte.  Somma,  witb  mica,  vesuvinnite,  etc.; 
at  Capo  di  Bove,  near  Rome  (tbe  locality  of  tbe  pêeudo-nepheline)\  in  tbe  basait  of  Katzenbuckel, 
near  Heidelberg;  at  Meicbes  in  Hesse;  Aussig  in  Bobemia;  LObau  in  Snxony;  in  granular 
masses  embedded  in  tbe  basait  of  Denise  near  Puy,  Haute  Loire.  Pbonolytes  caiTying  nepbelite 
occur  on  Fernando  de  Noronba  and  also,  witb  tbe  granitoid  foyaytes,  extensively  in  Brazil  in  tbe 
provinces  of  Minas  Geraes,  Sflo  Paulo.  Rio  de  Janeiro  (cf.  Derby,  1.  c,  étal.). 

Elœolite  is  found  at  Stavem  and  Fredriksvftrn,  Non^ay.  and  at  mnny  points  in  tbe  région 
of  tbe  Laugesund  bord,  where  tbe  elœolite-syenite  is  cbaracterized  by  tbe  number  and  variety  of 
rare  minerais  wbicb  it  contains  (see  Brôgger,  Zs.  Er.,  16,  1890);  in  tbe  Ilmen  Mts.,  Ural,  along 
witb  wbite  feldspar.  brown  bexagonal  mica,  zircon,  pyrocblore.  etc.;  in  tbe  Tunkinsk  Mts., 
Siberia,  witb  graphite,  cancrinite,  zircon.  In  tbe  sudalite-syenite  of  Tunugdliarfik  and  Kan- 
gerdlunrsuk  in  soutb  Greenland.  In  tbe  elœolite- syenite  or  foyaytô  of  Sierra  de  Moncbique, 
Southern  Portugal. 

Elœolite  occurs  massive  and  crystallized  at  Litcbfield,  Me.,  witb  cancrinite;  in  tbe  Ozark 
Mts.,  near  Magnet  Cove,  Arkausas,  with  brookite,  scborlomite,  eudialyte,  and  manv  rare 
spiicies;  in  a  Guider,  witb  sodalite,  at  Salem,  Mass.  Elœolite-svenite  is  also  found  near 
Beemeraville,  nortbern  N.  J.  A  nepbelite  basait  forma  tbe  mass  of  Pilot  Enob,  near  Austin, 
Tex.  Other  nepbelite  rocks  occur  in  tbe  Eawsob  Mta.,  Nev.;  Elkbead  Mts.,  Col.;  and  tbe 
Peloncillo  Mts.,  Arizona.  A  granular  crystalline  rock  (tberalite  Rosenb.),  consisting  of 
nepbelite  and  plagioclase,  forms  intrusive  masses  in  tbe  Crazy  Mts.,  Montana.  An  elœolite-sytnite 
contaiuing  sodalite  occurs  in  Brome  Mt.,  Brome  Co.;  also  near  Montréal  and  at  Belœil,  Rouville 
Co.,  Québec  Canada;  further  stated  (Hunt)  to  occur  in  boulders  on  Pic  island,  L.  Superior. 

Named  nâphelinê  by  HaQv  (1801),  from  vefpeXy,  a  eloud,  in  allusion  to  its  becoming  cloudy 
wben  immersed  in  strong  acid;  elaolite  (by  Elaproth),  from  è\aiov,  oil,  in  allusion  to  its  greasy 
luster,  tbe  variety  bavin g  been  made  a  distinct  species  earlier  by  Werner  (1808).  under  tbe 
German  name  of  Fettsiein.  The  name  sommité,  dcrived  from  tbe  Vesuvinn  locality,  given  in 
1797  by  Delamétberie,  bas  tbe  priority,  but  Werner  early  adopted  Haûy's  name,  and  later 
authors  bave  ail  taken  tbe  same  course.  Moreover  sommité  probably  included  some  of  tbe 
related  species  occurring  at  Vesuvius,  as  microsommite,  etc. 

Tbe  gàbranite  (gabbronite)  of  Schumacher,  1801,  tbe  dichter  Wemerit  of  Hausmann,  1811, 
wbicb  bas  been  referred  to  tbe  scapolites  (see  5th  Ed.,  p.  824)  was  elœolite  according  to 
BrOgeer. 

A  minerai  from  Norway,  of  a  yellowisb  brown  color,  called  phanite,  is  veiy  mucb  liko 
-elsolite  (Dx.). 

AIL — ^Nepbelite  or  elseolite  is  liable  to  ready  altération,  and  usually  producea  a  zeolite,  aa 
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tbomBonlte  or  analclle.  The  otarkifé  of  Bhepard,  aucording  to  Smltli  and  Brush,  is  thomwnlte 
(q.v.),  and  iUaltuatloa  in  caTilIes  lu  elsollte  shows  that  il  Ua  produ et  of  altération. 

Brngger  describes  the  change  of  the  elfeoHte  of  the  BUglt«-Byenite  of  southem  Norway  ima 
Bodallle;  mlo  analcite;  natrolite  and  hydronephelite  (or  raulte)  incl.  apreusteln;  lalo  Ibom- 
BOQlte;  alBointo  pola«b  mica  (plDii«)  and  kaolin.  Bee  further  uoder  thèse  ipectes,  and  Zs.  Er., 
Ifi,  32S-S88,  ISKO.  To  the  alieratioti  fnto  aualctte  is  refeired  the  euthatlite  of  Esm&rk  from  tho 
island  SlgteeO  (cf.  Dx..  Min.,  2.  xxxix,  1874). 

OtMee/âte  Is.shoff D  by  Blum  to  be  a  paeudomorph  after  thls  n>eclea.  It  différa  mainly  in 
conlaining  several    per  cent  of  waler.       It  occurs  in  Greeniand  in  Bix-«ided  greëuish  gray 

Siams  of  greasy  luster,  with  basai  plane  and  pyramid  p,  having  ep  =  45°  nearly;  aiid  also  at 
iaua,  in  Lewis  Co.,  N.  YJ,  wltb  tlie  same  angles,  for  the  most  part,  although  Ibe  résulte  of 
measurement  vary  rather  widely  <41°  lo  49°).  Tbe  crjstale  of  Diana  are  hexagonal  in  cleavage; 
yet  the  planes  of  cleavage  are  ofteu  separated  by  layerB  of  a  waiy  appearance,  wlthout  luster 
or  cleavage.  According  tÂ}  Des  Cloizeaux,  tbe  material  of  the  cryalals  acta  on  polariied  light 
iilte  a  gum  or  colioid,  and  ie  evideolly  a  resull  of  altération.  DytffntrOnte  Shepard  rrom  Diana 
is  simiTar  to  gieaeckite.  LUbtneriU,  from  tbe  Talley  of  Fleima,  in  Tyrol,  la  a  similar  paeudo- 
morpli.  Otesecklte  was  named  for  Cli.  Giesecke  who  early  in  tbe  cenlury  brougbt  It  from 
Greenland.     See  furtber  Pinitb  uniler  the  Mica  Group. 

J.  Francis  Williams  bas  proïed  (pri».  conir.)  iLat  elteolite,  wilh  ortboclase,  may  be  fonned 
by  tbe  altération  of  leucite.  Cryetalsof  altcred  leucite  from  MagnetCove,  ArkaDgaB(mentloiied 
on  p.  343),  gave  tbe  résulta  under  1,  wbile  tlie  Boluble  and  iluoluble  portions  (calculaled  to 
100}  gare  3  and  S.     Of  tbeae  2  is  elfeolite,  8  Is  orthoclase. 

810,  A1,0,-  CaO  MgO  K.O  Na,0  H,0 

1.  Total            5506  2485    0.î9  038  10  84  7-60  1-78  SrO,Ll,0  tr.  =  10040 

2.  Solu^le         4217  84-90    087  0-21  5  06  1679  —    =  100 
8.  Intol.           68  84  1961    044  0  88  13-78  200  —    =  100 

■  Incl,  Bome  Fe,0,. 

ArUf.— Made  artifictally  by  Fouqué  and  Lêvy  by  fiision  of  a  mixture  of  tbe  elemenla  qt  the 
minerai,  V.  H-,  87,  961,  1878;  "also  by  Haiilefeuille  by  fiislne  a  mixture  of  silîca  and  sodium 
alumiuftte  with  an  excesa  of  sodium  vanadatc:  laler  by  Doeller.  as  already  noted.  Furtber. 
Lemberg  bas  obiained  tbe  potitsh  nepbelite.  KAlSiO,,  by  digesting  elteohle  wilb  poteaaiuro 
hydrate,  Zs  G.  Gea.,  37,  966,  1885.  cf.  also  ib..  28,  647  et  uq  .  1876.  40.  637,  1888.  Ch.  &  G. 
Kriedel  bave  obinined  nephellle  by  beating  finely  divlilud  tnuacovite  and  potasli  tu  SOC"  lu  tbe 
présence  of  water,  Bull,  Soc,  Min..  13,  129.  1890. 

Rei-'  Mtc.  Somma,  Min  Ruasl.,  2,  160,  1854;  9.  247,  1886;  cf.  Strttver,  who  givea 
TO-43°  501',  All«iniMls.,Zs.  Kr..l,  240.  1877.  •  See  Sec,  Ren.l.  Accnd.Napoll.  1843.  Pogg,, 
Erg..Bd..  3,  478,  1851;  Svr.  Att.  Ace,  Torino,  3,128.  1867;  Klein,  Norway,  Jb- Min.,  582, 
1879.  ■Baumb.,Zfi,  Kr.,  fi,  209,  1881.  '  Min,  1.  286,  1863.  *  Quoled  by  Bosenbusch,  Mikr, 
Pbys,,  358,  1885. 


8.    Dana,    Am.   J.    8c.,   30,   206,    1880. 

Hexagonal.  Id  symmetrically 
arrangea  cryatsls,  embedded  îd 
albite. 

Cleavage:  basai.  G.  =  2-667. 
Coloriées  or  white.     Transparent. 

Comp. — An  ortliosilicatc  of  lithi- 
Dm  and   aluminium,    LiAISiO^   or 
Li,O.Al,0,.2SiO,    =    Silica    47*6, 
alumina,  40-5.  lithia  11-9  =  100. 
AnaL—S.  L.  Peufield,  1.  c, 
SiO,     AliO,     Li,0     K.O 
Flg,  1,  Section  1  flbers;  3,  I  Obère,  showing  «18      «»      m»      0«  =  100 

eucryptiteembedded  in  albite.  j^„  analysis  of  "/3  spodumene"  {«» 

p.  3681  gave;  Insoluble  portion  07-56,  soluble  8210  =  99-66;  the  analysis  of  the  soluble  portion, 
rcduced  lo  100,  gave  ILe  reaults  above,     Tbe  latter  (eucryptile)  gelatinizes  with  hydrochlorlc 


the  two  minerais  of  wblch  this  substance  fs  made  up,  and  cbemical  aôalysls  serves  u 
tbero. 

Named  from  fù,  «mU,  and  Kpvxzoi,  eoiu»aUd. 


NEPHEUTE  QROUP-^KAUOPHILITE-^CANCRINITE. 
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369.  KAUOPHUJTB.  ineriêeh.  Min.  Mitth..  8, 160,  1886.  Fbcellite  R  Seaechl  Rend. 
Ace.  Napoli,  Dec.,  1888.    Pliacellite.    Phacelite  HtfUae,  Min.,  2,  96,  1889.     Kalinepheliu  Gertn. 

Hexagonal.     In  bundles  of  slender  acicular  crystals,  also  in  fine  threads  filling 
the  rock  cobweb-like. 

Cleavage:    basai,  perfect.      Brittle.      H.  =  6.      G.  =  2-493  Sec;    2-602  M. 
Loster  silky,  brilliant.    Golorless.     Transparent.     Optically  uniaxial,  négative. 

Comp.— KAlSiO,  or  K,O.Al,0,.2SiO,  =  Silica  38-0,  alumina  32-3,  potash  29-7 
=  100. 

AnaL^l,  Mieriflch.    2,  Biachoff,  ibid.    8,  E.  Sec.,  l.  c. 

CaO       E,0       Na,0 

218        27-20        2*26    =  101*62 
1  01        28-49»      1*10»  Fe,0,  2*78,  ign.  1*08  =  100*98 
—         29*30       0-87    =  100*49 

*  Determined  separately. 

r. — Decomposed  by  hydrochloric  acid  with  gelatinization. 

Oba. — Described  by  Mierisch  {kaUophilUe)  as  occurrine  in  ejected  masses  f rom  Mte.  Somma; 
bv  Scacchi  {faeelUte)  as  occurring  in  a  rock  consisting  oi  augite  with  more  or  less  mica,  lésa 
oiten  in  a  gray  gninular  calcite  associated  with  dark  colored  augite  and  yellow  melilite.  The 
needles  are  often  coated  with  a  grayish  incrustation  of  calcium  carbonate. 

There  can  be  no  question  as  to  the  identity  of  thèse  two  minerais,  although  some  authors 
hâve  f ailed  to  recognize  it. 

Named  from  kaliutn,  and  <piXoS,friend,  in  allusion  to  the  potash  présent,  it  being  essen- 
tially  a  potash  nephelite.    Phacelite  is  from  tpaKeXoî  (or  <pdK€AXoi),  a  bundle, 

JixÙL — A  crystalline  potash  nephelite  has  been  formed  by  J^embeig  by  digesting  elœoiite 
with  potassium  hydrate  as  noted  on  p.  426. 
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360.  OANORINITB.    Q.  Boêe,  Pogg.,  47,  879,  1889. 

Hexagonal.     Axis  è  =  0-4224;    0001  A  lOÎl  =  26°,  and  mp  =  *64^  jpp'  = 
^5*^  58'  Tôrnebohm\     Rarelv  in  prismatic  crvstals  with  a  low 
terminal  pyramid.     Usually  massive. 

Cleavage:  prismatic  (m)  perfect;  a  less  so.  H.  =  5-6.  G.  = 
^'42-2-5;  2-404  Saemann  &  Pisani.  Color  white,  gray,  yellow, 
green,  blue,  reddish.  Streak  uncolored.  Luster  sub-vitreous,  or  a 
mtle  pearly  or  greasy.  Transparent  to  translucent.  Optically 
uniaxial,  négative,  Btd. 

Comp.— H.Na,Ca(NaCO.),Al.(SiO,).  or  3H,0.4Na,O.Ca0.4Al,0,. 
9SiO,.2CO.  =  Silica  38-7,  carbon  dioxide  6-3,  alumina  29-3,  lime 
4-0,  soda  17-8,  water  3-9  =  100. 

The  formula  is  often  written  as  if  the  compound  consisted  of  a  silicate  of 
sodium  and  aluminium  analogous  to  nephelite,  with  calcium  carbonate  and 
water.     This,  bowever.  has  been  repeatedly  shown  to  be  an  incorrect  view  of  the  chemical  con- 
stitution; the  COs  must  be  présent  as  a  radical,  probably  (ISaCO»).    The  early  view  that  can- 
crinite  was  simply  an  altered  form  of  nephelite  bas  long  since  been  disproved. 

Anal.~l,  liauff,  Zs.  Kr.,  2  456,  1878.  2,  A.  Koch,  Jb.  Min.,  Beil*  1,  144,  1880.  8.  Lem- 
berg,  Zs.  G.  Ges.,  39,  598.  1887,  also  36.  594,  1883.  4,  LindstrOm,  G.  FOr.  FOrh.,  6,  549,  188^ 
5.  6.  7,  F  W.  Clarke  (and  Riggs),  Am.  J.  Se,  31,  268,  1886.    Also  5th  Ed.,  p.  829. 


1.  Miask  G.  =  2*450 

2.  Ditrô 

8.  -Bievik" 

4.  SiksJOberg  G.  =  2*45 


5.  Litchfield ,  Me. ,  ora  ngs  ytUow 

6.  '•  '*   paU 

7.  '*  "  brighi 


<( 
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SiO,  AUO,  CaO  Na,0  K,0  CO,    H,0 

I  87-28  28*20  6*95  17*75  0*20  616    403  Fe,0,    0*44    = 

88-58  28  72  5*24  1222  5-23         8*78        =  98*77     [101  01 

8701  26*42  719  1886  —  7*27    312  =  99*37 

88*25  26 16  4*78  20*86  071  6*42    3  31  Fe,0, 0*85,  MgO 

[014.  SO,  0-54,  P.O.  0*08,  Cl  008  =  101 18 

86*29  80*12  4*27  19*56  0*18  6*96    2*98  =  10086 

85*88  29*45  512  19*88  009  6*50    8*79  =  100*11 

87*22  28*82  4*40  19*48  018  6*22    8*86  MgO  007  =  99-70 


Pyr^  etc.— In  the  closed  tube  gives  water.  B.B.  loses  color,  and  fuses  (F.  =  2)  with  intu- 
mescence to  a  white  blebby  glass,  the  very  easy  fusibility  distinguishing  it  readily  from  nephelita 
£iferve8ces  with  liydrocblonc  acid,  and  forms  a  jelly  on  heating.  but  not  before. 


428  .  SILICATES. 

Obi.— Found  at  Miask  in  the  Ural;  of  citron-yellow  color  at  tbe  Mariinsk  graphite  mine- 
in  the  Tunkinsk  Mts.,  400  versts  west  of  Irkutsk,  m  a  coarse  granité,  with  zircon,  calcite.  and. 
magnetite;  at  Barkevig  and  other  points  in  the  Lan^esund  liord,  Norway,  whitish  and  pale 
yeirowish,  wax-yellow,  less  often  blue,  associated  with  blue  sodalite  and  "  bergmannite;"  at 
Ditrô  iu  Transvlvania,  pale  liesh-red,  in  the  rock  called  ditroyte,  consisting  of  orthoclase, 
elaeolite,  and  sodalite. 

At  Litchlield  and  West  Gardiner,  Me.,  vith  elœolite  and  blue  sodalite. 

Kanied  after  Count  Cancriu,  Russian  Minister  of  Finance. 

Alt. — Occurs  altered  (but  sparingly.  Bgr.)  to  natrolite  {bergmannite)  or  spreustein.    Cf. 
Sœmann  and  Pisani,  Ann.  Ch.  Phys ,  67,  850,  1868. 

Lemberg  deftcribes  the  transformation  of  cancrinite  by  boiling  with  aCaCit  solution  at  IdO""- 
100**  into  a  '*  Ealk-cancrinit;"  also  by  action  of  EsCOi  into  EAISiOi;  while  that  was  chansed 
by  NaflCOt  to  a  cancrinite;  also  cancrinite  to  a  hydrated  Mg-Al  silicate  by  the  action  of  MgSOi- 
8ee  further  Zs.  G.  Ges.,  36,  598.  1883,  39,  598.  1887,  40,  627.  1888. 

FeL— 1  Ëlfdalen,  G.  F5r.  FOrh.,  6, 890, 1888.  Brôgger  measured  on  crystals  (fig.  above)  from. 
the  Langesund  fiord,  mp  =  60''  to  66%  the  beat  mean  value  behig  68"  1';  this  gives  è  =  0*4409. 

Ealk-cancrinitb  Lemberfft  Zs.  G.  Ges.,  28,  582,  1876. 

Granular  massive.    H.  =  6.    Cleavage  none.    Colorless.    Doubly-refracting.    Analysis: 

8iO,  89-82       Al.O,  83-54       CaO  1768       Na,0  076       CaCO,  9 09  =  100-84 

Gives  off  no  COt  in  the  cold  with  concentrated  hydrochloric  acid  only  on  heating,  whe& 
the  silica  séparâtes  as  a  jelly. 

From  Yesuvius,  associated  with  calcite,  wollastonite,  and  brown  gamet.  On  the  lime- 
cancrinite  formed  by  digesting  cancrinite  with  a  hot  solution  of  CaCla.  see  Lemberg  above, 
and  Zs.  G.  Ges.,  36,  594,  1888. 

361.  MXOROSOMBSrrZI.    SeaeM,  Rend.  Accad.  Napoli.  Oct.,  1872,  and  Zs.  G.  Ges.,  24». 
606,  1872.    Mikrosommit. 

Hexagonal.    Axis  è  =  0-41834;  0001  A  lOll  =  •25°  47'  Scacchi\ 
Fomu:  «(0001,0):   m  (1010,  7),  a  (1120,  i-2),    n(2lS0,V4);  P  (1011,1).     Angles:  pp' = 
25"  7'.  mp  =  64"  18  .  op  =  67"  52'. 

In  minute  prismatic  crystals,  faces  striated  vertically;  c  dnll.  Crystals  often. 
grouped  together. 

Cleavage:  m  perfect;  c  leôs  distinct.  H.  =  6.  G.  =2-444  Raufl  ;  2-42-2-53 
Sec.  Luster  on  m  silkv,  brilliant  ;  otherwise  vitreous.  Colorless.  Transparent. 
Optically  uniaxial,  positive,  Btd. 

Comp. — According  to  Rauff's  analyses,  nearly  (Na,K),  <Da,Al,,Si„0„SCl,;  thia 

may  be  written  4(Na,K)CaAl.(SiO,),.4(Na,K)Cl.(Na,K)SO,.     The  true  constitu- 

tien  of  the  minerai  is,  however,  complex  and  uncertain;  carbon  dioxide   is   also- 

présent  in  small  amount. 

AnaL— 1.  2,  Scacchi,  Rend.  Ace.  Kapoli,  April,  1876.  8,  4,  Rauff,  Zs.  Kr.,  2,  468,  1878. 
6.  Mierisch,  Min.  Mitth.,  8,  161,  1886. 

SiO,    A1,0,    CaO    Na.O   E.O     Cl     80.     CO, 

1.  Large  crysi.  f  8221    2922    1260    10 14    679    671    448      —   =  10210 

2.  Mi&r.      •'  I  81-42    8084    1098      987    7  90    782    526      —   =  10804 
Z.  OrysLcoiorlesêQ.  ^2'4U    i  82  21    28*87    10*59    11*80    714    709    8*86    1*55     Str.    =r 

[10211 
4.      "     yellafo  82.28    28*98    10*86    1101     7*11    625    411    1*26     S  tr.    = 

[101*81 
6.  84-30    28  59»    970        undet.        0*84    2*02      —  ign.  422 

*  Fe«Oi  in  sraall  amount 

Deduct  oxygen  équivalent  of  the  chlorine,  viz.  in  1,  l-51p.  c.    2,  1*76,    8,  1*60,    4,  1*56  p.  c. 

Pyr.,  etc.— B.B.  fusible  with  dilHculty.  In  hydrochloric  acid  decomposed  with  séparation 
of  gelatinous  silica. 

Obs. — Occurs  at  Yesuvius  on  Monte  Somma  in  ejected  masses,  and  in  the  leucitic  lava. 
Réf.—»  Sec,  1.  c.     Cf.  Rath,  Pogg.,  Erg..  6,  872,  1873:  Rauff.  1.  c. 

Davynk.     Davina  Monticelli  B,nd  CovelH,  Min.  Vesuv.,  1825 

Hexagonal;  in  crystals  resembling  nephelite.  Clenvage:  basai  and  prismatic,  perfect. 
Fracture  conohoidnl.  H.  =  5*5.  G.  -  240  Haid..  2*43  Breith.  Luster  vitreous  to  pearly 
on  clenvap:e.  Colorloss  to  white.  Translnocnt.  Ontically  uniaxial,  positive,  Btd.  Indices: 
«y  =  1-515.  €-=  1-519.  r).K.  (see  Btd..  Bnll.  î^oc  Min..  5,  141.  1882).  Composition  near  can- 
crinite.   Anal.— Rg..  Pogg.,  109,  579,  1860. 
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BiO, 

A1,0. 

CaO 

Nb,0       K,0 

CO, 

H,0 

88  76 
8681 
86  96 

as- 10 

28-68 
38-31 

982 
10-38 
980 

15-72        110 

15-85     i-ai 

undei 

5  68 
601 
6-04 

196  Cl<r 

Fuses  wltb  lotumesceace  U>  n  clear  sligbtlf  lilebby  glass  colorlog  the  flame  yellow  (sod&). 

Froiii  Moule  Somma  wlth  uepbellle.  «sic.  Much  so-called  davyne  \a  oui;  mlctogonimite;  the 
exiiteace  of  &  caDcriDÎle-Iike  minerai,  bowevcr,  can  hHrdly  be  doubted.  Oroth  iocludes  davjne 
aod  microsommlie  under  Bummlte,  Tab.  Uub.,  123,  1889. 

Cavolivite.    MoatieeUi &nA  CovtUi,  Hin.  Vesiir.,  1825. 

From  Monte  Somma  wilh  daTyne,  etc.  Generally  aasutned  to  be  Identical  wlth  nepheltte, 
but  perhaps  nttaer  belooKiDE  to  microsomrolte  (Sec.)  like  whlch  it  is  optlcally  positive  (Btd.), 
Bail.  Soc.  Min.,  6,  111,  ISBS. 


2.  Sodallte  Oroup.     iBometric 
868.    Sodalite  Na.(AlCl)AI,(SiO.), 

363.     Hatlynil»  (Na„Ca),{N8SO..Al)Al,(SiO.), 

364    HowUte  Na.{Na80,.Al)Al,(SiO.), 

366.     Lazorite  Ns,(NaS,.Al)Al.(SiO.), 

The  formalas  are  written  above  in  the  form  Bnggested  by  Br5gger,  who  shows^ 
that  this  group  and  the  oue  following  may  be  incluaed  with  the  garneta  in  a  broad 
gronp  characterized  by  iBometn'c  cryetallization  and  a  close  resemblance  in  compo- 
sition.    See  fnrther  under  the  Qabnet  Gboup  proper,  p.  437. 


Isometric.     Obseired  forma': 
■  (lOO.vO;    <f(110,i);    o{in.l)';     n(2n.8.3),    a  (411.  4-4)*. 

TwinB:  tw.  pi.  o,  forming  hexagonal  priams  by  elongatîon  in  the  direction  of 
an  octabedral  axis.  Gommou  form  the  dodecahedron.  Aleo  oiasaive,  inembedded 
grains;  in  concentric  nodules  resembling  ehalcedony.  formed  from  elseoHte. 

Cleavage:  dodecahedral,  more  or  lees  distinct.  Fracture  conchoidal  to  uneTen, 
Brittle.  H.  =  5'5-6.  G.  =  2'14-230.  Luater  vitreous,  sometimes  inclining  to 
greasy.  Color  gray,  grcenish,  yellowisb,  white;  sometimes  bine,  lavender-biue, 
Qgbt  red.     Transparent  to  translocent.     Streak  nncolored.     Refractive  indices: 

BollTiB»,  =  1-47ML1      n^=  1-4827  Na     n^  =  14855  Tl      »,  =  1496  violet,  Feuasner». 

BrOggeH  finds  tbe  etchtnK-IigUTes  trisDguUr  Id  fonn.  and  symmetrical  to  a  dodecahedral 
face  nonudl  lo  tbe  face  etcbecC  but  doi  symmetrical  to  Ibe  cubic  planes  normal  (o  lliis.     Piom 
thU  It  is  concluded  lliat  the  cryatals  are  tetrahedral  and  twinned  wlth 
tbe  cube  as  tw.  plane 

Vax.— 1.  Ordlitary.varylngln  color  from  brig-ht  azuré  bluelo  gray, 
yellow  orgreenlsb.    Cryatals  uot  commou;  usually  In  dodecaliedrona. 

2.  In  reniform  or  uodular  forma  wiib  cuncentric  atructiire.  uften 
resembling  ehalcedony.  Fracture  concboidal  to  eveii.  Luster  duM. 
Color  blue  logray  ort'teen.  Fonned  from  «iBSoHle  in  Ihe  elteolile-  , 
ayenite  of  southern  NorwHV.  Tbis  miueral  Is  called  glaukoiith  by 
Weibye.  Jb.  Mîii,.  77.1.  Iti49  K-ii-st.  Arcli..  22,  532, 1848,  This  nnrae 
«as  earlier  eiven  to  a  blue  minerai  from  Ihe  L.  Hnîknl  région,  which 
ba  massive  Kind  of  scapolile  (see  p  46B).  A  so-called  " glaiicolite" 
from  L.  Bnikal,  investigated  hy  BrSgger  nnd  BllckstrOm,  proved  to 
be  sodallte.  anal  4.  Mte,  Smum,,,  Sbk. 

Comp.— Sa,(AlCllAl,Si,0„  =  Silica  3T-2,  alnmina  31-6, 
soda  25-6,  ehloi-iiie  Vi  =  I01-7,deduct  (0  =  201)  1-7  =  100.     Pot.is^mm  reiiluces  a 
smail  part  of  the  isoditim. 
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The  above  is  the  formula  of  Brôgjger,  which  not  only  agrées  well  with  the  best 
analyses,  but  also  brings  out  the  relation  to  the  garnet  group,  cf.  p.  437. 
The  formula  may  also  be  written  SNaAlSiO^  -f  NaCl. 

Anal.— 1,  2,  Rj?.,  Pogg..  109,  574,  1860.  3.  HofmanD,  ib.,  47.  877,  1899.  4,  BrOgger  and 
Bffcksti0m.  Z».  Kr..  18.  228,  1890.  6,  BflckstrOm,  Zs  Er.,  16,  180,  1890.  6.  Lorenzen,  Min. 
Mag.,  6,  5»;  1882.  7,  Fleischer,  quoted  by  Rath,  Ber.  nied.  G€8..  March  18,  1876.  8,  Bamberger, 
Zs.%r.,  6,  588,  1881.  9,  F.  W.  Clarke,  Am.  J.  Se,  31,  264,  1886.  10,  11,  Harrington,  Trans. 
Roy.  Soc.,  Canada,  4  (8).  81,  1886.  12,  Ch.  and  6.  Friedel,  Bull.  Soc.  Min.,  13, 185, 1890.  See 
also  5th  Ed..  p.  830. 

G.  SiO,    AUO,  CaO   Na,0   E,0     Cl 

1.  Vesuvius,  edorUsê         2186        8812    81 68      —     24-87      —     669  =  100-86 

2.  •'        green  88*76    84  62      —     23-48      —     2  55  =    99-86 

8.  llmen  Mts.,  hlue  2288  88*40  82 04  0-82  24*47  W.  710  =  102'88         [10215 

4.  L.  Baikal.  Wttiî  2-801  86-74  81-96  011  2595     «r.  711  80, 0  U.ign.  017  = 

b,  Ij.  k.Tb,eoneentr,masê  8812  80  85  044  2477  114  565 ign.  2*28  =  10375 

6.  Greenland,  gtû^  281  8650  81-58  0*25  2680  018  7*80  Fe,0,  019  =  102*25 

7.  Dltrô  2*322  ^  88*66  82-81  0*95  1854  104  608  H,0  2*86  =  100*44 

8.  Bolivia,  &/tM  2-841  87  96  8096  046  2298  074  5-34  H,OM0.Fe,O,0  85, 

[CO,  tr.  =  100*34 

9.  Litchfleld,  Me.,  Wtié  8788    31-87      —     24  56    010    6-88  H,0  107  =  101-76 

10.  Montréal  220         8752    81-38    0-35    2516    0*78    691  Fe,0..   MgO  tr.    = 

11.  IceR,  RockyMto.        2298        3750    31*82      —     25*55    027    712  =  102*26        [10210 

12.  Artiflcial  282         86*65    32*24     —     25*70    0*67    6*82  =  101*58 

î^m  the  above  analyses  the  ozygen-equivalent  of  the  chlorine  is  to  be  deducted. 

A  green  sodalite  from  Vesuvius  gave  Lemberg  (Zs.  G.  Ges.,  28.  550,  1876)  8*98  KaiS04  pos- 
sibly  from  admixture  of  haûynite. 

Pyr.,  etc. — In  the  closed  tube  the  blue  varieties  becomewhite  and  opaque.  B.B.  fuses 
"with  intumescence,  at  3*5-4,  to  a  colorless  glass.  Decomposed  by  hydrochloric  acid,  with  sépa- 
ration of  gelatinous  silica. 

Obs.— Occurs  most  commonly  in  s^enite,  also  basait,  and  other  volcanic  rocks  often  associ- 
atcd  with  nephellte  (or  elseolite),  caucrinite,  and  eudialyte.  With  sanidine  it  forms  a  êodalitâ- 
traehyié  at  Scarrupata  in  Iscbia,  in  which  also  occur  augite,  titanite,  and  magnetite  in  crystals. 
In  Sicily,  Val  di  Noto,  with  nephelite  and  analcite.  At  Vesuvius,  in  bombs  on  Monte  Somma 
-(cf.  Mierisch,  Min.  Mitth.,  8,  168,  1886),  in  white,  translucent,  dodecahedrol  crystals.  with 
haûynite,  sanidine,  pyroxene,  mica,  and  rarcly  in  green  dodecahedrons.  with  cubic  planes,  in 
limestone  along  with  vesuvianite  and  nephelite;  massive  and  of  a  gray  color  ut  the  Eaiserstuhl: 
also  near  Lake  Laach.  At  Ditrô,  Transylvauia,  in  an  elœolite-syenite  with  cancrinite,  etc.  In 
the  foyayte  of  southem  Portugal.  At  Miask.  in  the  llmen  Mts.,  blue  in  the  granite-like  rock 
called  miaseyte,  with  elœolite  and  feldspar:  Sedlovaty,  in  the  White  Sea,  with  eudial/te;  in  the 
augite-sycMiite  of  the  Langesund-flord  rej^on  in  Norway,  in  the  islands  Lâven,  LôvO.  Lille  ArO, 
SigtesO,  etc.,  of  a  laveuder-blue  color,  with  elœolite.  (egirite,  wôhlerite,  and  rarély  eudialyte.  but 
for  the  most  part  altered  to  spreustein  (p.  602);  also  in  the  samc  région  formed  as  a  later  product 
from  the  altenition  of  elœolite,  in  compact  form,  sometimes  resembling  cbalcedonv  (aual.  5). 
Further  in  West  Greenland  in  sodalite-s^enitc  on  both  sides  of  the  flords  Tunugdliarfik  and 
Kangerdluarsuk.  along  with  a  greenish  feldspar,  arfvedsonite,  and  eudialyte:  the  crystals  are 
often  dodecahedrons  and  inclose  microscopic  crystals  of  arfvedsonite.  thus  gaining  a  greenish 
color.     Fouud  among  the  ruins  of  Tinhuanaco,  Bolivia,  exact  locality  unkuown. 

A  blue  variety  occurs  at  Litchfield  and  West  Gardiner.  Me.,  massive,  with  distinct  cleavage, 
associated  with  elœolite.  zircon.  and  cancrinite,  and  the  alteration-product,  hydronephelite  ;  in 
B  vein  in  syenite,  at  Salem,  Mass.,  violet  to  azuré  blue,  with  elœolite,  orthoclase,  bioti.e,  and  zir- 
con. In  the  "  theralite  "  of  the  Crazy  Mts.,  Montana.  Occurs  also  in  the  elœolite-syenite  of 
Brome,  Brome  Co.,  of  Montréal  and  i^elœil,  province  of  Québec;  in  fine  large  masses  on  Ice 
River,  a  tributary  of  Beaver-Foot,  in  the  Rocky  Mts.  near  Kicking  Horse  Pass.  British  Columbia. 

Named  in  allusion  to  its  containing  soda. 

Alt. — Sodalite  occurs  altered  to  kuolin,  like  the  feldspars.  and  also  in  conditions  of  partial 
<:hange.  Tbomsonite  and  hydronephelite  (a  soda-thomsonite)  are  altération  products;  also  mus- 
covite,  natrolite  (spreustein.  wh.  see),  and  diaspore,  see  Bgr..  Zs.  Kr.,  16,  184,  1890. 

Sodalite  is  itself  in  part  derived  from  nephelite  (elœolite)  and  pseudomorphs  after  nephelite 
from  Mte.  Somma  hâve  been  described.  Also  occui-s  in  Norway  in  compact  massive  forms 
derived  from  elœolite.  Further  Mt!Lgge  has  shown  that  nephellte  can  be  transformed  into 
sodalite  by  the  slow  action  of  fusiMl  sodium  chloride,  with  the  addition  of  vaporized  NaCI 
(liosenb.,  Mikr.  Phys.,  284,  1886):  cf.  also  Lemberg's  experiments.  Zs.  G.  Ges.,  18B8,  1885, 1888. 

Artif.— Obtained  by  Ch.  and  G.  Friedel  by  heating  to  500**  muscovite  with  soda  in  the  pro- 
portions to  form  nephelite,  with  the  addition  of  sodium  chloride.  The  crystals,  mixed  also  with 
crystals  of  nephelite,  were-rhombic  dodecahedrons  with  cubic  faces,  in  part  twins  with  tw.  p\,o, 
often  elongated  in  the  direction  of  an  octahedral  axis.  The  composition  of  thèse  crystals  is  given 
in  anal.  12.    By  heating  with  wntor  6  gnims  of  SiOa.  5*15  AlsOi,  3*6  NatO,  and  1-95  NaCl, 
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Tadiated  globules  were  obtained,  inferred  to  hâve  the  composition  of  sodalite.    Bull.  Soc.  M!n.. 
13,  188,  1890. 

-ReL—^  Mlr.,  MiiL,  898,  1862.  •  Klein,  Langesund  fiord,  Jb.  Min..  684,  1879.  »  Zs.  Kr.,  6. 
681, 1881,  YesuviuB  crystals  gave  identical  résulta.    «  Bgr.,  Zs.  Kr.,  18,  216,  1890. 

363.  HAUYNrm  or  Hauyiîb.  Latialîte  (f r.  the  Campagna,  ancîent  Latium)  Gismondi,  in 
Mem.  read  in  1808,  befortî  the  Accad.  de  Lincei  at  Rome,  but  unpublisbed.  Uaûvoe  Bruun- 
Neergard,  Gehleu  J..  4,  417,  1807,  J.  Mines,  21,  86ô,  1807.  Berzeline,  L.  A.  Neeker,  Bibl. 
Univ.,  46.  62,  1831,  Règne  Min.  Paris.  1886;  Rath,  Zs.  G.  Ges.,  18,  646,  1866  =  Marialite  Ryllo 
=  Glsmondina  ottaedrica  Med.  Spada,    Auina,  Lazialite  IttU, 

Isometric.     Observed  forms'  : 

a  (100,  i-i);    d  (110,  t );    o  (111,  1);    e  (210,  *-2;    n  (211,  2-2). 

Twins:  tw.  pi.  e\  contact-twins,  also  polysjDthetic;  peneti*ation-twin&    Some- 
times  in  dodecahedronB^  octahedrons,  etc.;  but  commonly 
in  ronnded  grains,  often  looking  like  crystals  with  f used  2^- 

surfaces. 

Cleavage:  dodecahedral,  rather  distinct.  Fracture  flat 
conchoidalto uneven.  Brittle.  H.  =  6*5-6.  6.  =  2'4-2*5. 
Luster  vitreous,  to  somewhat  greasy.  Color  bright  bine,  sky- 
blae,  CTeenish  blue;  asparagus-green,  red,  yellow.  Streak 
slightly  bluish  to  colorless.  Subtransparent  to  translucent; 
often  enclosing  symmetricallv  arranged  inclusions.  Re- 
fractive  index,  Niedermendig  ,  ru  =  1*496 1. 

Comp.— Na,Ca(NaSO,.Al)Al,Si  0„.    This  is  analogous 

to  the  gamet  formula  (Brôgger)  wnere  the  place  of  the  R, 

is  taken  by  Na,,Ca  and  the  group  Na-0-SO,-0-Al.     The  Albano,  Rath. 

percentage  composition   is:    Silica  32*0,  sulphur  trioxide 

14-2,  alumina  27*2,  lime  lO'O,  soda  166  =  100.    The  ratio  of  Na,  :  Ca  also  varies 

from  3  :  2  ;  potassium  may  be  présent  in  small  amount. 

The  formula  may  also  be  written  2(Na„Ca)Al,(SiOJ,  +  (Na„Ca)SO,. 

AnaL— 1,  R^..  Pogg.,  109.  677.  1860.  2.  Rath,  Zs.  G.  Ges.,  18,  647,  1866.  3,  4,  Ricciardi 
[Gazz.  Ch.,  17,  216,  1867],  Zs.  Kr.,  14,  619.  6,  Rath,  Zs.  G.  Ges.,  16,  84,  1864.  6,  BftckstrOm, 
Z^  Kr..  18,  280. 1890.  7,  Whitney,  Pogg.,  70.  440.  1847.  8,  Sauer,  Inaug.  Diss.,  Halle.  20, 
1876.    9,  10,  Doelter,  Min.  Mitth..  4,  461,  1881.    Also  6th  Ed.,  p.  382. 

•  G.  810.    Al.O.    CaO    Na,0   K,0     SO«     Cl     H,0 

1.  Mte.  Somma. »2i/e 2-464    |  8406    27*64    10*60    11'79    4*96    11*26     Pr,       —  =100*80 

2.  Albano.  whits 

heneline  2*486       82*70    28*17    10*86    11*71    464    1216    0*66    048  =  101*86 

8.  Vultur,  whUièh     2448        84*68    27*59    11*66    18*67     W.       809      —     6-88  =  100*76 
4.        '•      blue  2*466       83*78    27*42    1008    13*26    8  28    12*31      —       —   =  10008 

6.  Laach,  5{ua  2*481    |  8811    27*86    11*70    1689    112    12*64    0*88    0*20  FegO,  1  06, 

[MgO  0  22  =  103*01 

6.  82*80    27*38     8*21    18*08    0*86    12*62    0*31      —  MgO    011, 

[8  0*44  =  99*76 

7.  Niedermendig  f  84-86    28*29      7-87    18*92     —     1207     «r.       —   Fe,0,    016 

[=  101*07 
U  Isleta.  Canaries  83*25    28*21      764         17*21         13-26    017      —  =  99  63 

9.  Cape  Verde  81*99    28  98      9*88    16*68      —     12*04     tr.      159  FcOg    0-46 

1=  100-41 
10.  Coyao.CapeYerde  3496    29*41     4*40    19*01    0*88     811    0*86    1*83  Fe,0.   1*88 

[=  100*28 

Benèline  of  Necker  is  the  white  variety  from  near  Albano  according  to  Rath  (anal.  2,  and 

fig.  1). 

Pyr.,  etc. — In  the  closed  tube  retains  its  color.    B.6.  in  the  forceps  fuses  at  4*6  to  a  white 

flass.    Fused  with  soda  on  charcoal  afFords  a  sulphide,  which  blackens  silver.    Decomposed  by 
ydrochloric  acid  with  séparation  of  gelatinous  silica. 

Ob». — Common  in  certain  igneous  rocks,  thus  iu  haûjjnophyre,  in  phonolyte,  tephryte;  very 
commonly  associated  with  nephelite  and  leucite.  Occurs  in  the  Vesuvlan  lavas,  on  Mte.  Somma; 
at  Melfi,  on  Mt.  Vultur,  Naples,  of  black.  green,  blue,  red,  and  brown  colors.  and  also  white, 
and  sometimes  red  inside  and  blue  outside;  in  the  lavas  of  the  Campagna.  Rome,  and  also  in  the 
peperino  of  Marino  and  Lariccia  near  Albano,  sky-blue,  bluish  ^een.  and  sometimes  opaline, 
also  white  {beneline)\  at  Niedermendig,  Mayen,  OlbrQck,  in  the  Eifel;  the  phonolytes  of  Hohent- 
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wiel  ;  at  lit.  Dore  in  Puy-de-Dôme  ;  at  St.  Michaers,  Azores;  the  Canary  Islands;  the  Cape: 
Verde  islands.  In  the  theralyte  of  the  Crazy  Mts.,  Montana.  Also  in  the  lapis-lazuli  of  Si-^ 
beria  (p.  438). 

I^ained  in  honor  of  the  Abbé  HaQy  (1743-1822). 

Réf.— >  Of.  Mlr.,  Mio.,  399,  1852;  Dx.,  Min.,  524,  1862;  Rath,  1.  c;  Hbg.,  Min.  Not.,  8, 
48,  1868:  Syf.,  Zs.  Er.,  1.  235,  1877;  in  Daua.  Miu.,  5ih  Ed.,  332,  1868,  the  planes  811,  881  ara: 
added,  source  unkuown  to  author.    ^  Tschihatschelï,  quoted  by  Rosenb.,  Mikr.  Phys.,  !àj6, 1885. 

364.  NOSBIiim,  or  Noseân.  In  ripis  (L.  Laach)  lapillos  elegantioreset  sapphiros  reperire 
est,  Freheruêt  Orig.  Palatinarium,  2,  36,  1612.  Spinellan  Aom.  NOggerath's  Min.  Stud.  Geb. 
Niederrhein,  109,  J.  Phys.,  69,  160,  1809.  Spinellan.  Nosian,  KÎapr.,  Beitr..  6,  371,  1815. 
Haûyne  pt.    Nosean,  Nosiu,  some  authors.    Nosite.    Noseanite.    Natron-haûyne  VoffeUang. 

Isometric.  In  dodecahedrons.  Often  granular  massive.  In  twins  like  soda- 
lite\ 

H.  =5*5.  6.  =  2'25-2'4.  Color  grayish,  bluish,  brownish  ;  sometimes  black- 
Transi acent;  sometimes  netirly  opaque  from  the  présence  of  inclusions. 

Comp. — Na^(NaSO^.Al)Al,Si,Oj,  like  haûynite  (p.  431),  but  with  little  or  no- 
calcium.  The  percentage  composition  is:  Silica  31*7,  sulphur  trioxide  14*1,  alu-^ 
mina  26*9,  soda  27*3  =  100. 

The  formula  may  be  written  2Na,Al,Si,0,  +  ïfa,SO^. 

AnaL— 1-4,  Rath,  Zs.  0.  Ges.,  16/81,  1864;  also  ib.,  14.  670,  1862.  5,  Sauer,  Inaug.  Dlfli. 
Halle.  18,  1876.    6,  Doelter.  Min.  Mitth.,  4,  461,  1881.    Also  5th  Ed.,  p.  833. 

G.  SIO,    AlaO,  CaO    Na,0  K,0    SO,       Cl     H,0  Fe,0« 

1.  Laach,  dk.  bn.    2*281        36  72    2908    1-20    23'38    0-34      752    0-71    0-83    075  =  100-48 

2.  •'       bh.  gy.    2299        36-69    28-45    0*63    23-90      —       7*30    105    215    0*47  =  10064 

3.  "       gnh,        2-336        3646    29*61    237  [20-59]    --       7*34    0  70    202    091  =  100 

4.  "       elear       2-399        86  87    26  60    405  [2075]    tr,      1000    1*08    037    028  =  100 

5.  Canary  Is.  36-50    2856    099    22  95      —       7*64    0  76    187    0-98  =  100  25 

6.  Cape  Verde  Is.  85*99    2941    0*21    2091      —     1008    057    163    031=    9961 


.,  etc.— B  B.  like  haûynite.     Gelatinizes  in  acids,  yîelding  no  hydrogen  sulpbide. 

Obs. — From  near  Audernach  on  the  Khine;  at  the  Laacber  8ee,  in  loose  blocks  consisting 
.argely  of  stiuidiue  or  glassy  feldspar,  with  mica,  inagnetite,  and  occasionally  zircon,  occupj^iug 
cavities  lu  the  feldspar,  in  small  grains  or  crystals;  also  fouud  at  Kieden  and  Volkersfeld  in  a 
leucite  rock.  In  the  phonolytcsof  the  Hcgau  at  Uohentwiel;  alsoof  theEaiserstuhl;  the  Canary 
uud  the  Cape  Verde  islands,  and  at  other  localities. 

Nained  after  K.  W.  Nose  of  Brunswick  (1753-1835). 

Réf.—»  Hubbard,  Min.  Mitth. ,  8  362,  1887.  • 

Ittnkritk  Omelin,  8chw.  J.,  36,  74.  18-32.  Skolopsite  JTW.,  Gel.  Anzeig..  28.  638,  1849. 
Altération  products  of  liailynite  and  uoseliie  iis  shown  by  Hummelsberg,  Ber.  Ak.  Berlin,  172, 
1864,  Min.  Ch.,  459.  1875;  also  contirmed  by  Van  Werweke,  Jb.  Min..  2,  264,  1880.  Cf.  also 
Fischer,  Mikr.  Min.,  36,  1869,  Lemberg,  Zs.  G.  Ges..  28,  610,  1876.  For  analyses,  see  5th  Ed., 
p.  833. 

Ittnerite  contains  10  to  12  p.  c.  of  water,  and  scolopsite  varies  in  tlie  water  from  none  to  10 
;..  c.  Ittnerite  occurs  in  translucent  dodecalicdruns  or  grtiuular  massive,  with  H.  =  5-5;  G.  = 
é-37-2-40;  color  dark  bluish  or  ash-gray  to  smoky  gray;  luster  résinons.  It  comes  from  the 
Kaiserstuhl  near  Freiburg,  Baden.  at  Sasbach  and  Ëndingen. 

Scolopsite  occurs  granular  massive;  H.  =  5;  G.  =  2-63,  color  grayish  whiteto  pale  reddish 

S'ay,  and  is  also  from  the  Kaiserstuhl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber. 
es.   Freiburg,   1862).     Scolopsite  was  named  from   aKoXoilt,  a  splinter,  from  its  splintery 
fracture. 

365.  liAZURITB.    Lasurit  Brôgger,  Zs.  Kr.,  18,  881,  1890. 

Lafis-Lazuli.  2à7c<p€ipoi  Theophr,  Sapphiros  Plin,,  37,  39.  Sapphinis  Agrie.,  Fosa., 
388,  1546.  Cyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab.,  unde  nomen  Asuri.  aut  Lazuli),  B.  de 
Booty  Lap.  273,  1636.  Lapis- Lazuli,  Lazur-Sten,  Jaspis  colore  cœruleo  cuprifer,  WcUl.,  Min., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  dAzur,  Fr,  Tri.  Wall..  1,  186,  1758.  Zeolites  Bloa  (=  Blue 
Zeolite),  Lapis  Lazuli,  Oronst.,  100,  1758.  Zeolithus  cœruleus  «.  Born,,  Lithoph.,  1.  46,  1772. 
Lasurstein  Germ.     Native  Ultramarine.     Outremer  Fr. 

Isometric,     In  cubes  and   more  commonly  dodecahedrons.      Also   masslTO, 
Compact. 

Cleavage:  dodecahedral,  imperfect.  Fracture  uneven.  H.  =  5-5*5.  G.  = 
2-38-2-45.  Luster  vitreous.  Color  rich  Berlin-blue  or  azure-blue,  violet-blue 
greenish  blue.     Translucent. 


SiO. 

AUO. 

Fe,0. 

1. 

Orient 

46*88 

12-88 

2-12 

2. 

<t 

43-26 

20-22 

4-20 

8. 

Bucharel 

45-50 

81-76 

ir. 

4. 

Ditrô 

40-54 

48-00 

0-86 

6. 

Andes 

45-70 

25-84 

1*80 

Na,0 

HiO 

80, 

11-45 

0-85 

8  22  Cl  0-42,  8  ?  =  98-78  * 

8-76 

~— 

5-67  8  3-16  =  100 

9-09 

012 

5-89  Fe  0-86.  Cl  042,  8  095 

[12-54] 

1-92 

—  =  100          r=  »811 

10-55 

— 

4-82  8  8-96.  E,0  1-85  =  100' 
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Comp. — ^EsBentially  Na^(N'aS,.Al)Al,Si,0„  as  shown  by  Brôgger,  but  contain- 
îng  also  in  raolecular  combination  (Na„Ca),(NaSO^.Al)Al,Si,0,,  or  haûynite  (in 
varying  amount),  and  Na/AlCl) Al,Si,0,,  or  sodalite.     The  perceataçe  composition 
of  this  altramarine  compound  (Bgr.)  is  as  follows:  Silica  31-7,  alamina  26*9,  soda- 
27-3,  sulphnr  16-9  =  102-9,  ordeduct  (0  =  S)  2*9  =  100. 
AnaL—BrOgger  and  BackstrOm,  Zs.  Er.,  16,  286,  1890. 

SiO,       A1,0,       CaO      Na,0       E,0        80,  8  Cl 

^CentialAsia  8252       2761       647       19*45       028       10*46       2'71       0*47  =  99-57: 

This  is  interpreted  as  équivalent  to  haûynite,  ultramarine,  and  sodalite  in  the  ratio  of 
77  :  16 :  7.    It  may  also  be  explained  by  assummg  thepresence  of  Na4(Na8,. Al)Al,8i,0i,. 

Earlier  analyses  are  the  following:  1,  Eôhler,  Kg.,  Min.  Ch.,  710,  1860.  2,  Schultz.  ib, 
8.  Varrentrapp.  Fogg.,  49,  519,  1840.    4,  Hauer,  Vh.  G.  Reichs.,  86,  1860.    5,  8chultz,  1.  c. 

CaO 

28-56 
14-78 

8-52 

114 

7-48 

From  1,  6*7  CaCO,,  from  2,  8269  p.  c.-  CaCO,.MçCO,,  and  from  5,  2877  CaCO, 

hâve  been  deducted. 

The  heterogeneous  character  of  what  had  long  passed  as  a  simple  minerai  under  the  name 
Lapis-lazuli  was  shown  by  Fischer  (1869),  Zirkel  (1878),  and  more  fully  hj  Vogelsang 
(1878).  The  latter  showed  the  présence  of  an  isometric,  ultramarine  minerai,  which  is  gener- 
ally  blue,  or  violet,  sometimes  also  colorless,  and  in  the  last  case  assumes  a  blue  color  ou  heat- 
ing.  This  is  intermixed  with  granular  calcite  and  scapolite  (pamlogite).  Fischer,  Mikr.  Stud., 
86,  1869;  Zirkel.  Mikr.  Besch.  Min.,  165,1878;  Vogelsang,  >ied.  Akad.,  Amsterdam.  161,  1878. 

It  has  remail led  for  Brôgger  and  BftckstrOm  to  séparât e  the  essential  part  of  this  minerai 
mixture  (lazurite)  and  détermine  its  composition,  as  given  above.  The  ordinary  natural  lapis- 
lazuli  (Lasurstein)  is  shown  to  contain  lazurite  or  haUynite  (sometimes  chauged  to  a  zeolite),  a 
diopside  free  from  iron,  amphibole  (koksharovite),  mica  (muscovite),  calcite,  p^'rite;  also  in 
some  varieties  in  relatively  small  amount  scapolite,  plagioclase,  orthoclase  (micropcrthite?), 
apatite,  titanite,  zircon,  ana  an  undetermined  minerai  optically  -\-  imd  probably  uniaxuil. 

P3rr.,  etc. — Heated  in  the  closed  tube  eives  off  some  moislure;  the  variety  from  Chili  ^lows 
with  a  beetle-green  light,  but  the  color  of  the  minerai  remains  blue  on  cooling.  Fuses  easily  (8) 
with  intumescence  to  a  white  glass.  Decomposed  by  hydrochloric  acid,  with  séparation  oi 
gelatinous  silica  and  évolution  of  hydrogen  sulphide. 

Oba.— Occurs  in  Badakshan  in  the  vatley  of  the  Kokcha,  a  branch  of  the  Oxus,  a  few 
miles  above  Fir^mu;  the  quarries  are  iu  limestone,  and  the  minerai  occiirs  in  three  varieties, 
indigo-bluc  (cili),  light  blue  (asmani),  and  green  (sabzi).  Cf.  Bail.,  Geol.  Iiidia,  m,  528.  1881. 
Also  at  the  south  end  of  L.  Baikal  at  varions  points  on  the  rivers  Talaya,  Malaya-Bystraya,  and 
Sliudittuka  (see  Bull.  Soc.  Mosc,  30(2),  518.  1857),  where  it  occurs  in  a  dolomitic  limestone 
in  connection  with  granité.  Also  reporled  from  other  points  in  £astern  Asia,  but  uncertain. 
Further,  in  Chili  in  the  Andes  of  Ovalle.  near  the  sources  of  the  Cozadero  and  Via»,  Iributaries 
of  the  Rio  Grande,  in  a  grauitic  rock.  In  ejected  masses  at  Monte  Somma,  rare  (Pogg..  138, 
491.  1869),  and  in  limestone  inclusions  in  the  peperino  of  Latium  (Svr.,  Zs.  Kr.,  1,  288,  lb77). 
Probably  always  (Bgr.)  a  resuit  of  contact  metamorphisni  in  limestone. 

The  richly  colored  varieties  of  lapis  lazuli  are  higbly  esteemed  for  costly  vases  and  orna- 
mental  furniture;  also  employed  in  the  manufacture  of  mosaicn;  and  when  powdered  constitute» 
the  rich  and  durable  paint  called  uUramarine.  This  has  been  replaced,  however,  by  artificial 
ultramarine,  now  an  important  commercial  product. 

Artil — The  following  are  tvpical  analyses  of  artificial  ultramarine,  quoted  in  the  form  given 
by  Brôgger  and  Bâckstrôra.     The  original  références  are: 

1.  Heumann  (Hoffmann),  Lieb.  Ann.,  203,  174,  1880.  2,  Id.,  ib.,  194,  1  et  êêç.,  1878. 
8.  Szilasi.  ib.,  261,  100, 1889. 

SiO,  A1,0,  Na,0  8 

1.  blue  89-8  80-7  281  84 

2.  '•  40-7  24-0  28-5  18'6 

3.  grâen  f  87-30  31  07  25-84  7*24 

In  explaining  the  composition  of  the  varions  forms  of  artificial  ultramarine,  the  foUowing^ 
compounris   are  ossumed:    NaiAl,Si,0,a.  NaîAUSi«0,î,  Na4(NaS.Al)AlaSis0,,,  Na«(Na8,  Ah 
Al,Sij0„.  Na4(NaS,.Al)AlaSia0,,.     The  compound  causing  the  blue  color  in  both  the  nature 
Inzuriïe  and  the  artificial  ultramarine  is  probably  one  hilonging  to  the  modalité  proup.  \'    . 
Na4(NaS,.Al)Al,(Si04).. 
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366. 
367. 
368. 
369. 


HelTite 
Banalité 
Enlytite 
Zimyite 


8.  Helvite  Group.    IsometriCi  tetrahediaL 

(Mn,Fe).(Mn,S)Be,(SiOJ, 
(Fe,Zn,Mn),(  (Zn,Fe),S)Be,(SiO  J, 
Bi,(SiOJ, 
(Al(OH,F,Cl).).Al.(SiOJ. 


On  the  relation  of  the  above  species  to  the  Oabnet  Osoup,  see  p.  487. 


366.  HBLVITE.  Ein  Fossil  w.  Âehnlichk.  m.  d.  Oranat  hat,  aber  nicht  Granat  zu  BevD 
Bcheint,  Moha,  Null  Eab.,  1,  92,  1804.  Helvin  Wern,,  1816,  Breith.  in  Hoilm.  Min.,  4,  b.  112, 
1817.  Wern.,  Letztes  Min.  Syst.,  2,  29,  1817;  Tetrahedral  Garnet  Mohs,  Char.  Syst.  Min.,  71, 
1820,  Edinb.    Tetraedrischer  Granat  îd.,  Grundr.,  412,  1824. 

Isometric;  tetrahedral.     Observed  forma*: 

a  (100,  »-» ),  d  (110,  »);  o  (111,  1);  o  (îll,  -  1);  r  (382.  |);  n  (211,  2-2);  ê  (321.  S-f). 

Commonly  in  tetrahedral  crystals^  rarely  dodecahedral  in  habit;  also  in  spheri- 
cal  masses. 

Gleavage:  octahedral  in  traces.  Fracture  uneven  to  conchoidal.  Brittle. 
H.  =  6-6-5.  G.  =  316-3 -36;  3*216,  Breith.  Luster  vitreous,  inclining  to  résin- 
ons. Color  honey-yellow,  inclining  to  yellowish  brown,  and  siskin-green,  reddish 
brown.  Streak  nncolored.  Subtransparent.  Eefractive  index  n  =  1-739  Lévy-Lcx.* 
Pyroelectric*. 


1. 


2. 


3. 


Figs.  1-4.     Langesund  fiord,  Norway,  Brôgger. 

tîoiiip.— (Be,Mn,Fe),Si.O„S.  This  may  be  written  (Mn,Fe),rMn,S)Be,Si,0,, 
as  suggested  by  Brôgger*,  analogous  to  the  Garnet  Group,  the  bivalent  group 
-Mn-S-Mn  (also  assumed  by  Groth)  taking  the  place  of  a  bivalent  élément,  B, 
and  3Be  corresponding  to  2A1,  cf.  p.  437.  Assuming  Mn  présent  alone,  the 
percentage  composition  is:  Silica  32-5,  glucina  13*6,  manganèse  protoxide  51-0, 
sulphur  5-8  =  102-9,  deduct  (0  =  S)  2*9  =  100. 

Composition  also  written  3(Be,Mn,Fe),SiO,.(Mii,Fe)S. 

Anal.— 1,  Gmelin,  Pogg..  3.  68, 1826,  corrected  by  Rg.,  Min.  Ch.,  701.  1860.  2.  Rg.,  ibid., 
Poire  .  93.  468.  1854.  8,  Backstrôm.  Zs.  Kr.,  16,  176,  1890.  4,  5,  Teicb.  Min,  Rusai.,  7,  822, 
828,  1866.     6.  R.  Haines,  Proc.  Ac.  Philad..  101.  1882.     7,  B.  E.  Sloan,  Ch.  News,  46, 196.1882. 

G.  SiOa     BeO    MnO     FeO     Mn       S      ign. 

1    Schwarzenberg     8166        83  26    1208    80-57      800    8  67    505    116=    96-78 
a    Norway  3165        8813    1146    36-50      400    977    6-71      —   =100-67 

5  Sictesô  82-85    1119    39-68    1302     (— )    5-71      —  CaO  0-40.  AlO  100 
o.  oifeicw^  ^_  108-86 

4   Ilmeii  Mis.  3-333    |  3249    1352    35-41     1512     (— )    5-77      —  A1,0, 077  =  108-08 

6*  Lunikko  3-e3-3-37    130-84    1046    3788    10  37     (-)    595    0-22  Mg  0-68,  CaO  4-07  = 

[99*97 

6  AmeliaCo,  Va.  25-48    1268    3907      2  26*  8-66    4-96      —  Al,0,2-95.  CaOO-71, 

[K,0  0-48,  Na,0  101  =  9816 
7.        ••         "      -     3-35  3142    1097    40  56      299    8*59    490      —  A1,0, 0-36   =   9979 

•  Fe,0,. 

From  auals.  8.  4,  5.  the-  oxygen-equi valent  of  the  sulphur  is  to  be  deducted. 
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Pyr^  etc. — Fuses  at  3  in  K.F.  with  intumescence  to  a  yellowish  bi'own  opaque  bead,  becom- 
ine  darker  in  R.F.  With  the  fluxes  gives  the  mau^nese  réaction.  Decomposed  by  bydro- 
chloric  acid.  with  évolution  of  bydrogeu  sulphide  and  séparation  of  gelatinous  silica. 

Obs. — Occurs  in  gneiss  at  Schwarzcnben^  in  Saxouy,  associated  with  garnet,  quartz,  fluorite, 
and  calcite;  ai  Breitenbruun,  Saxony;  at  Kapnik,  Uungary,  on  quartz  and  rhodochrosite;  at 
Hortekulle  near  Modum,  Norway,  also  in  the  pegmatyte  veins  of  the  augite-syenite  of  the 
Langesund  fiord,  on  thç  islands  SigesO,  8tokô,  Ovre-ArO,  associated  with  eegirite.  elseolite,  etc. 
(Bgr.,  1.  c).  In  the  Ilmen  Mts.  near  Miask  in  pegmatyte,  large  spherical  masses  with  topaz, 
phenacite,  monazite,  pyrochlore,  etc.;  also  at  Lupikko,  Finland.  with  magnetite,  fluorlte,  the 
crystals  sometimes  1^  inches  through. 

In  the  U.  8.,  in  cracks  in  spessartite  at  the  mica  mines  near  Amelia  Court  House.  Amelia 
Go.,  Va.,  associated  with  monazite,  microlite.  allanite,  etc. 

Named  by  Werner,  in  allusion  to  its  yellow  color,  from  ^Azoç,  ihô  êun. 

Réf.—*  Eremeyev,  Finland,  Min.  Russl.,  6,  320,  1866;  Zs.  Er.,  16.  552,  1889;  Bgr.,  Zs.  Er;,. 
16,  173.  1890.  *  Min.  Roches.  222.  1888.  »  J.  &  P.  Curie,  C.  R.,  91,  388,  1880,  also  Hankel, 
Abh.  Sflchs.  Ges.,  1882.  *  BrOgger  and  BOckstrOm,  Zs.  Er.,  18.  211,  1890;  the  relation  to  the 
gamets  was  carlier  suggested.  cf.  Am.  J.  Se,  14,  272,  1852,  also  5th  Ed.,  1868. 

AcHTARAGDiTB  iïttMtan,  prior  to  1847,  Glocker's  Syn.,805, 1847.  Achtarandit  Breith,,  B. 
H.  Ztg.,  12,  870,  1853.    Achtaryndit  Auerbach,  Vh.  Min.  Ges.,  3,  113,  1868. 

Isometric;  tetrahedral,  but  probably  pseudomorphous.  Form  a  hemi-trisoctahedron,  n> 
(211),  occasionallj  penetrâtion-twins  with  parallel  axes,  like  f.  2,  p.  436.  Ciystals  sometimes- 
2  mm.  or  more  m  diameter,  often  having  a  shinlng  crust  but  within  earthy.  adhering  to  the 
tonffue.  and  giving  a  clay-like  odor.  Soft,  soiling  the  fingers.  G.  =  2*32  Hermann.  Luster 
dulT.     Color  ash-gray,  within  white.    Opaque. 

Anal.— 1.  Hermann,  Bull.  Soc.  Mosc.,  40  (2),  481,  1867.  2,  3,  W.  v.  Beck,  Ek.,  Min. 
RusBl.,  6,  827.  1866. 

SiOt   A1,0.  FeiO.  FeO    CaO    MgO     H.O     CO, 

1.  G.  =  2-82       28-27    1306    1407    042    1441    20*07   '  864    100  =  99*94 

3.  39-26    11  11    1709      —     1254      360    1009      —    =  9368 

8.  40*10    12-86         und&t.       11*27   undet.  12*27 

Occurs  on  the  Achtaragda  (or  Achtaiynda).  a  tributary  of  the  Yilui  River  in  Siberia.  with 
vesuvianite  and  grossular  garnet.  Thèse  crystals  are  obviously  pseudomorphs  and  perhaps  after 
helTite,  as  suggested  by  Breithaupt.  Cf.  also  Rose,  Rels.  Ural.,  1,  48,  1837,  who  referred  them 
to  grossularite;  Ek.,  Min.  Ruasl.,  6,  324,  1866.  Prendel  regards  them  as  more  probably 
pseudomorphous  after  boracite,  since  a  reaction  for  boron  was  obtained  from  the  crystals  and  the 
steatite-like  substance  resembles  a  common  altération  product  of  boracite  (Zs.  Er.,  17,  94,  1889). 
It  is  to  be  remembered,  however,  that  the  occurrence  of  boracite  is  extremely  limited. 

367.  DANAUTB.    J.  P.  Cooke,  Am.  J.  Se,  42.  73,  1866. 

Isometric.  In  octahedrons;  also  with  dodecahedral  faces,  striated  iongitudi- 
nally. 

Cleavage  net  observed.  Fracture  subconchoidal  to  uneven.  Brittle.  H.=5'& 
-6.  G.  =  3*427.  Luster  vitreo-resinous.  Color  flesh-red  to  gray.  Streak  similar^ 
but  lighter.     Translucent. 

Comp. — (Be,Fe,Zn,Mii),SLO„S,  which  may  be  written  as  snggested  by  Brôgger.. 
(Fe,Zn,Mn),((Zn,Fe),8)Be.Si,0,.,  cf.  helvite,  p.  434. 
AnaL — J.  P.  Cooke,  1.  c. 

810,     FeO    MnO   ZnO     BeO      8 

1.  Rockport       I  31-73    2740    628    1751    13-83    548  =  102-23,  less  (O  =  8)  274  =  99-49 

2.  Gloucester         2988    2813    571    1815    14-72»  4*82  CaO  083.   MgO  tr.  =   10224,   lésa 

[(O  =  8)  2-41  =  99-8a 
•  With  AUO,. 

Pyr.,  «te — B.B.  fuses  readily  on  the  edges  to  a  black  enamel.  With  soda  on  charcoal  gives 
a  slight  coating  of  zinc  oxide.  Ferfectly  decomposed  by  hydrochloric  acid,  with  évolution  of 
hydrogen  sulpTiide  and  séparation  of  gelatinous  silica. 

Obfl. — Occurs  in  the  Rockport  granité.  Cape  Aiin,  Mass.,  small  grains  being  disseminated 
tbrough  this  rock  ;  also  near  Gloucester,  Mass.;  in  both  localities  associated  with  a  lithia  mica, 
in  the  latter  with  green  feldspar  and  fluorite.  Also  with  magnetite  and  quartz  at  the  iron  mine, 
atBartlett,  N.  II.  (Wadsworth).     In  El  Paso  Co..  Colorado,  p.  1032. 

Named  after  J.  D.  Dana. 
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368.  SnLTTITB.  Wismutbblende,  Eulytin.  Breith.,  Pogg.,  9, 275,  1827;  Handb  .  2, 808, 
1841.  Wismutiscbes  Blende-Erz  Breiih. .  Uib. ,  66, 1880,  Cbar.,  280, 1882.  Kieselwismuth  Eerttm^ 
Pogg.,  27,  81,  1888.    Silicate  of  Bismutb. 

Isometric;  tetrahedral.     Observed  forma' : 

a  (100,  f-t  ).    d  (110,  /).    o  (111,  1),    n  (211,  2-2),    n,  (2Î1,  -  2-2),    A  (611,  5-6). 

Twins:  with  parallel  axes  like  tetrahedrite^  f.  2.    Grystâls  usually  minute; 

common  form  the  hemi-tetragonal 
1.  2.  trisoctahedron  n  (211);  often  with 

rounded  edges  and  in  groupa;  also 
in  spherical  forme. 

Cleavage:  dodecahedral,  very 
imperfect(?).  Fracture  uneven. 
Eather  brittle.  H.  =  4-5.  G.  = 
6*106  Rath.  Luster  résinons  or 
adamantine.  Golor  dark  hair- 
brown,  yellowish  gray,  grayish 
whîte,  straw-yellow,  colorless. 
Figs.  1,  2,  Scbneeberg,  Rfttb.  Streak  yellowish  gray  or  uncolored. 

Subtransparent  to  opaque.     Shows 
anomalous  double  refraction,  and  then  optically  négative,  uniaxial,  axis  J.  o,  Btd.* 
Comp.— Bi,Si,0.,  or  2Bi,0,.3SiO,  =  Silica  16-3,  bismuth  83-7  =  100. 
AnaL^l,  2,  Rath.  Pogg.,  136,  416, 1869. 

SiO,       Bi,0,     Fe,0,      P.O» 

1.  Schneeberg       16*52   82*28      115     =  OO'OO 

2.  "  15-98   80*61    0-28   0*52  =  9784 

Pyr.,  etc. — In  a  matrass  decrepitates  and  affords  a  trace  of  water.  B.B.  fuses  to  a  dark 
Tellow  mtifls,  and  gives  ont  inodorous  fumes.  Fuses  and  frothson  cbarcoal,  staining  it  yellowish 
brown,  soraetimes  with  a  tinge  of  green.  Fuses  readily  with  soda  to  a  buttou,  at  lirst  greenish 
yellow  and  ihen  reddish  yellow.  and  flnally  affords  metallic  bismuth.  With  sait  of  phosphorus 
it  fuses  to  a  yellow  globule,  with  a  silica  sKelelon.  which  becomes  colorless  on  cooling. 

Ob0. — found  with  native  bismuth  near  Schneeberg,  Saxony,  in  quartz;  also  at  Johann* 
.georeenstadt  lu  orystals  on  quartz. 

Named  from  €vA.vroÇ,  ecuUy  dissolved,  or  fusible. 

Réf.— >  Rath,  1.  c.    >  Bull.  Soc.  Min.,  4,  61,  1881;  Klein,  Jb.  Min..  2,  196  ref..  1882. 

369.  ZUNYTTB.     W.  F,  HUUbrand,  Proc.  Col.  Soc.,  1,  124,  1884. 

Isometric;  tetrahedral.     lu  minute  tetrahedrons  (o)  with  also  planes  of  the 
négative  tetrahedron  (o^),  the  cube  (a),  and  perhaps  those  of  the  dodecahedron  {d), 

Cleavage:  o  and  o^.     Luster  vitreous.     H.  =  7.     6.  =  2*875.     Clear,  trans- 
parent, but  sometimes  opaque  from  inclusions.     Optically  isotropic. 

Gomp. — A  hi^hly  basic  orthosilicate  of  aluminium;    formula  (Groth,   Bgr.) 
(Al(On,F,Cl),)gAl,Si,0,„  and  hence  analogous  to  the  gamet  group,  where  the 
bivalent  élément,  R„  of  the  latter  is  replaced  by  the  univalent  radicals  Al(OH),, 
A1F„  AlCl,.     Hillebrand  deduced  the  empirical  formula  H,.Al„Si,(0,F,Cl),,. 
Anal.— Hillebrand,  1.  c,  mean  of  several  partial  analyses. 

SiO,   AlaO,  NaaO  K,0  Li,0    H,0       F       Cl 

24-88    57-88    024    010     tr,     1089    661    2-91  Fe^O,  020,  P.O.  060  =  102-76» 

•  Deduct  8  02  (O  =  F,  Cl)  =  99*74. 

P3n^. — B.B.  infusible,  but  becomes  opaque  and  porcelain-like.  Heated  in  a  closed  tube 
yields  acid  water.    Not  attacked  by  acids. 

Oba.— Occurs  at  ibe  Zufli  mine.  An  vil  Mountain,  near  Silverton,  San  Juan  Co.,  Colorado. 
It  is  iDtimately  mixed  with  the  sulphide  of  arsenic  and  lead,  guitermanite  (p.  181)  and  nyrite; 
also  eml)ed(1ed  in  a  white  earthy  material  consisting  in  part  of  lead  sulphate,  and  derived  from. 
the  altération  of  the  associated  ores. 
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4.  Gamet  Group.    Isometric,  holohedraL 
E,B,(SiO  J,  or  3EO.E,0,.3SiO,. 

Ë  =  Oa,Mg,Fe,Mn.  R  =  Al,Fe(Mn)CrTi 

370.    Oarnet 

A.  Grossulabitb  Ca3Al,(SiOJ, 

B.  Pyropb  Mg,Al,(SiOJ, 

C.  Almanditb  Fe,Al,(SiOJ, 
"T).  Spessaktitb  Mn,Al,(SiOj, 

E.  Andraditb  Ca,Fe,(SiO,), 

Also  (Ca,Mg),Fe,(SiOJ,  and  Ca,Fe,((Si,Ti)OJ, 

F.  UvABOViTB  Ca,Cr,(SiOJ,    ' 

871.    Schorlomite  Ca.(Fe,Ti),((Si,Ti)0,), 

Closely  related  to  the  Garnbt  Group  proper  are  the  species  of  the  Sodallte  and  HeWlte 
Qroups  (p.  429,  p.  434).  Ail  are  characterized  by  iaometric  crystallization,  and  ail  are  ortho- 
lilicates,  and  as  developed  by  BrOgger  with  similar  cbemicai  structure.    Thus  tbe  formula  of 

the  Garnet  Gruup  Is  RaR,(Si04)a  ;  to  this  Sodalite  conforms  if  written  Na4(AlCl)Als(8i04)t, 
where  Na4  and  the  bivalent  radiàil  AlCl  are  équivalent  to  Ri  and  siinilarly  for  Noselite  (HalXy- 
nite)  if  the  présence  of  the  bivalent  group  NaS04-Al  is  assumed. 

In  the  HeWite  Group,  which  is  characterized  bv  the  tetitihedral  character  of  the  species 
(perhaps  true  also  of  the  Sodalites),  the  chemical  rdatiou  is  less  close,  but  probably  exista  as 
ezhibited  by  writing  the  formula  of  Helvite  (Mn,Fe)(Mn3S)Bei(Si04)i  where  the  bivalent  group 
-S-Mn-S-  enters,  and  3Be  may  be  regarded  as  taking  tbe  place  of  2A1.  For  a  further  discussion 
of  the  subject.  with  exhibition  of  structural  formulas,  etc.see  BrOgger,  Zs.  Er.,  16,  176,  181, 
1890,  and  BrOgger  an(f  BftckstrOm,  ibid.,  18,  209-276, 1890. 


370.  OARNBT.  'Av^fia^  pt.  [rest  Ruby  Spinel  and  Sapphire]  Theophr.  Carbunculus  pt 
[rest  id.l  Plin,,  37, 25;  Carchedonius,  Graramanticus  [=  Carthaginiau  or  Garamantic  Carbunclel, 
Alabandicus  [eut  at  Alabanda],  Anthracitis.  Plin,,  ib.,  25-27.  Granatus  Atbertus  Magnus,  282, 
1270.  Carbunculus  Carchedonius  =  Germ.  Granat,  C.  Alabandicus  and  Troezenius  =  Germ, 
Almandin,  Agrie.,  Foss.,  272,  Interpr.,  463.  1546.     Granat  Wall.,  Min.,  120,  1747.     Grenat  Fr. 

A.  Grobbularitb.  Kanelstein  [=  Cinnamon  Stone]  fr.  Ceylon  [sp.,  placed  near  Zirconi 
Wem.,  1803.  Ludwig's  Wern.,  2.  209,  1804;  Essonite  H.,  Tr.  Fierres  préc.,  1817;  Hessonite 
Leonh.y  Handb.,  433.  1821;  Essonite  [var.  of  Garnet]  Beud ,  170.  1824.  Romanzovit  Ncrder^ 
tkiôld,  Schw.  J..  31,  880..  Grossularite  Wern.,  1808-9,  Uofm.  Min.,  l.  479, 1811;  Granat  PaUas, 
N.  Nord.  Beytr.  St.  Pet.,  1793;  Wlluit  pt.,  Viluit,  Severgin.  Grenat  du  chaux,  ou  Grossulaire, 
Beud.,  337,  1824.    Tellemarkit  Weiêbaeh.  Synops.  Min.,  13,  1875. 

B.  Ptrofb.  Carbunculi  Carchedonii  in  Boemorum  agrls  Agrie.,  Foss.,  272,  1546.  Bohe- 
mian  Garnet.  BOhmischer  Granat  Wern.,  Bergm  J.,  424,  1789;  Klaproth,  2,  16,  1747.  Pyrop 
Wern.,  1800,  Ludw.  Wern.,  1,  48,  1803.  Karfunkel  Germ.,  Escarboucle  pt.  Vogesit  WeisSaeh, 
Synops.  Min.,  13.  1875. 

C.  Almanditb.  Precious  or  Oriental  Gamet.  Orientalischer  Granat.  Sirianischer  (fr. 
Siriam  in  Pegu)  Granat  Klapr.,  Beitr.,  2,  22,  1798.  Alamandin  (Alabandicus  Tliu. )  Karst., 
Tab.,  20,  69.  1800.    Common  Garnet  pt.    Fahlungranat  Bent.,  LOthr. 

D.  Spbssartitb.  GranatfOrmiges  Braunsteinerz  (fr.  Spessart )  JHa/^r..  Beitr.,  2,  239,  1797 
=  Braunsteinkiesel  (near  Garnet)  Karst.,  Tab.,  20,  69,  1800.  Manganesian  Garnet  Seyhert.  Am. 
J.  Se,  6,  165,  1823.    Mangangranat  Germ.    Broddbogranat  Bert.     Spessarline  Beud.,  52,  1832. 

E.  Andradite.  Common  Gkirnet,  pt.  Allochroite  dAndrada,  J.  Phys.,  61,  243,  1800, 
Scherer's  J.,  4.  82.  Black  Gamet:  Melanit  Wern.,  1800.  Ludw.  Wem.,  1,  48,  64,  1803. 
Aplome  H.,  Tr.,  4,  239,  1801.  Kolophonit  dAndrada;  Simon,  Gehl.  J.,  4.  405,  1807.  Grenat 
Tésinite  =  Colophonite  H.,  Cours  1804,  Lucas,  Tabl.,  265,  1806;  Pech-Granat  Karêi.,  Tab.,  32, 
89,  1808.  Topazolite  Banwisin,  J.  de  Phys.,  62,  1806.  Pyreneit  Wem.,  1811-12.  Hoflfm., 
Mhi.,  2.  873,  1815.  Ealkgranat  Berz.,  LOthr.  Granat  v.  Lâneban  Bothaf,  Afh..  3,  829,  1810; 
Rothoffite  Berg.,  N.  Syst.  Min.,  218,  1819.  Polyadelphite  Thom.,  Min.,  1,  154,  1886.  Jel- 
ietite  Amohn,  J.  G.  Soc..  Dublin,  6.  119.  1853.  Yttergranat  Bergemann,  Ber.  nied.  Gps.. 
-July,  1854.  Demantoid  N.  Nardemkiôld,  quoted  by  Kk.,  Min.  RussL,  8,  310.  Brtilbergite 
J)ana,  Min.,  270.  1868.    Andradite  Dana.  Min..  268,  1868. 

F.  UvABoviTB.    Ouvarovite.    Uwarowit  Hees,  Pogg. ,  24,  388,  1882. 
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Also  the  Ticlnal  forma:    A  (30-19-0.  tf|)  Br«Ith.,     *  (41-400,  t^)".  n  (M-68-0.  t-JlJ« 
(86-8S-0,  mj',    C  (04-681,  M^)  Naum.,  and  others  more  complez  Doted  by  Buth'. 


FIgs.  l-«,  CommoD  fonns.    6,  Hlll  Rock,  Hew  Haven. 

Twins:  tw.  pi.  e  (210)".    The  dodecahedrou  sod  tetragonal  triBOctahedron, 
7.  (n,211,f.  1),  themoBt  commoa  eimple  forma;  alao  theae  in. 

oombination,  f.  2,  4;  or  with  also  the  bexoctahedron 
a  (321)  as  in  t.  3,  5.  Faces  d  often  striated  |  longer 
diagonal;  Bometimee  built  np  of  Bncceasive  plates  (f.  7J. 
CuBic  faces  very  rare;  octahedral  alao,  but  eometimes  m 
complète  octabedrons  (Elba).  In  irregular  embedded 
grains.  Âlso  massive;  granular,  coarse,  or  âne,  and 
sometimes  friable;  himellar,  lamellee  thick  and  bent. 
Also  very  compiict,  oryptocrTstallîne  like  néphrite. 

Cleitvuge  (or  imrting) :  a  sometimes  lather  distinct'*. 
Fracture  snbconchoidal   to  uneven,     Brittle,    sometimea 
Heddle.  friable  when  granuliir  massive;  very  toiigh  when  compact 

oryptocryatalline.  H.  =  e-S-T-S.  G.  —  315-4'3,  varying  with  the  compontion. 
Lueter  vitreons  to  resinous.  Color  red,  brown,  yellow,  white,  apple-green,  blaok; 
Bome  red  and  green,  colora  often  briglit,  Strenk  white.  Transparent  to  sub- 
translucent.  Aaterism  observed  in  Bomegnriiet*  bavin^  atriated  faces  (Dx.).  Often, 
exhibitti  anomalous  double  réfraction.    Refiactive  indices". 
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QromUarite,  yw.-brown,  Auerbach  fh  =  1*7868  Ll  %  =  1-7468  Na  iigr=  l'7698  Tl 

red,                      "  "   =  1-7645   "  •'    =  1-7714    "          "  =  1-7796  " 

Pifrope.  Oriental  **   =  1*7776  "   =  18141     "  Wy  =1-8288 

AJmandUô,  CeyloQ  "   =  1*7716  red  Also.  Zillçrthal  Uj  =  17670 

Red-brown  dodecahedrons  f rom  Taberg,  with  strong  double  refraction,  gave,  for  rays  i  d 
and  I  lonçer  diagonal  respectively,  n,  =  1-8889  aad  18828,  %r  =  1 '8486  and  1*8887,  G.  Nor 
denskiOldJ* 

The  anomalous  double  refraction  of  many  garnets,*^  early  noted  by  Brewster,  was  fully 
studied  by  Mallard  and  later  by  Bertrand,  by  wbom  it  bas  been  explaincd  as  due  to  the  couiplex 
twinning  of  triclinic  individuals,  producine  at  times  forms  which  are  apparently  orthorhombîc 
and  isometric.  The  exhaustive  studies  of  Klein  hâve  not  only  developed  tbe  various  types  of 
structure,  but  bave  served  to  prove  tbat  the  structure  is  immediately  connected  with  tbe  external 
form,  not  dépendent  npon  the  cbemical  composition,  and  doubtless  of  secondary  origiu. 

In  mènerai  the  molecular  structure  raay  be  explaiued  by  regarding  the  crystal  as  madeupof  a 
séries  oi  slmilar  pyramids  whose  vertices  meet  at  the  center;  many  garnets  show  an  easy  mechani- 
cal  séparation  bito  parts  corresponding  to  thèse  pyramids.  Several  types  of  forms  are  distin* 
guished  by  Klein:  (1)  tbe  oetahedral,  where  the  structure  corresponds  to  eigbt  triangular  pyra- 
mids, each  uniaxial  and  négative  with  the  optical  axis  normal  to  the  octahedral  face  which  forms 
its  base;  this  is  illustrated  by  the  octahedrons  from  Elba.  (2)  Dodâccthedral,  corresponding  to 
the  grouping  of  twelve  rhombic  pyramids,  whose  bases  coïncide  with  the  dodecahedral  faces; 
the  axial  pl^e  is  parallel  to  the  longer  diagonal,  to  which  the  bisectrix  (usually  — )  is  normal; 
this  is  the  more  common  type.  (8)  lûatiUtrahedfrcU,  corresponding  to  twenty-four  pyramids 
whose  bases  are  formed  by  the  faces  of  the  tetragonal  trisoctabedron  n  (211)  to  which  the  optic 
axis,  or  bisectrix  (-j-  or  — )  of  the  uniaxial  (or  biaxial)  pyramid  is  normal;  ax.  pi.  i  symmetric 
diagonal  of  each  face  of  the  form  211.  (4)  Hexoetahedraf,  corresponding  to  forty-eight  triangular 
pyramids,  the  bases  ha  vins  the  position  of  the  faces  of  the  vicinal  hexoctaheot'on  of  topazolite. 
Each  pyramid  is  biaxial;  bisectrix  (— )  incliued  to  the  hexoctahedral  face;  ax.  pi.  variable. 

Besldes  the  distinct  types  mentioned,  many  garnets  show  optical  characters  more  or  less. 

intermediate  between  them.     Klein 's  observations  prove  tbat  the  normal  form  of  the  garnet  is 

isometric,  while  the  anomalous  optical  structure  is  secondary.    BrOgger  calls  attention  to  the 

fact  tbat  garnets  in  igneouâ  rocks  which  bave  been  formed  direct  from  the  magma,  or  embedded 

crystals  in  rocks  formed  by  régional  metamorphism,  are  uniformly  isotropic,  while  tbose  which 

bave  apparently  crystal lized  irom  bot  solutions  in  cre vices  or  hâve  been  formed  by  contact 

metamorphism.  for  example  in  crystallized  limestone,  exhibit  double  refraction. 

n  m 

Ck>]iip^  Tar. — An  orthosilicate  havinç  the  gênerai  formula  E,R,(SiOJ,  or 
3RO.R,0,.3SiO,.  The  bivalent  élément  is  calcium,  magnésium,  ferrous  iron  or 
man^nese;  the  trivalent  élément,  aluminium,  ferrie  iron  and  chromium,  and  rarely 
titanium;  fnrther,  silicon  is  also  sometimea  replaced  by  titanium. 

There  are  three  prorainent  groupa,  and  various  subdivisions  under  each,  many^ 
of  thèse  blending  into  each  other. 

I.  Aluminium  Garnet,  including 

A.  Gbossularite  Calcium- Aluminium  Gamet  Ca^Al^Si^O,, 

B.  Pybope  Magnesium-Alu minium  Gamet  Mg,Al^i,0„ 

C.  Almandite  Iron-Aluminium  Garnet  Fe,ALSi,0^, 

D.  Spessartite  Manganèse-Aluminium  Garnet  Mn,Ai,Si,Oj» 

IL  Iron  Oarnet,  including 

E.  Andradite         Calcium-Iron  Garnet  Ca,Fe,Si,U  , 
(1)  Ordinary.        (2)  Magnesian.      (3)  Titaniferous.       (4)  Yttriferous 

IIL  Chromium  Garnet, 

F.  UvAROviTE         Calcium-Chromium  Garnet  Ca,Cr,Si,0„ 

The  name  Garnet  is  from  the  Liitin  granattu,  meaning  like  a  grain,  and  directly  from  pams^ 
çranate,  the  seeds  of  which  are  smull,  nuuierous,  and  «ed,  in  allusion  to  the  aspect  of  the  crystals. 

A.  Gbossularite.  Essonite  or  Hessonite.  Cinnanion  Stone.  Kaneelstein. 
Calcium-aluminium  Garnet,  Kalkthongranat  Gerin.  Formula  3CaO.Al,0,.3SiO, 
=  Silica  40*0,  alumina  22*7,  lime  373  =  100.  Often  containing  ferrous  iron 
replaciug  the  calcium,  and  ferrie  iron  replacing  aluminium,  and  hence  graduating 
to  groups  C  and  E.    G  =  3'55  to  3  66.   Color  (a)  white;  (b)  pale  green;  (c)  amber- 
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and  honey-yellow;    {d)  wine-yellow,  brownish  yellow,  cinnamon-brown;   {e)  pf:.le 
rose-red;  rarely  (f)  emerald-green  from  the  présence  of  chromium. 

The  original  grostularite  {tnluite  pt.)  included  the  pale  green  from  Siberia.  and  wasso  named 
from  the  botanical  name  for  the  gooseberry;  6.  =ti*4^d'72.  Cinnamon-sUme,  or  e»êonit£  (more 
properlv  hesêonite),  included  a  ciunamoD-colored  variety  from  Ceylon.  there  called  hyacinlh; 
Dut  under  this  name  the  yellow  kinds  are  usuall^  included  ;  named  from  f/aanov,  iitfenar,  becauae 
of  less  hardness  than  the  true  hyacinth  which  it  resembles.  SucdniU  is  au  amber-colored  kind 
from  the  Ala  valley,  Piedmont.  Bamamotnte  is  brown.  A  garnet  from  K.  Iset,  Govt.  Perm, 
ia  compact,  grayish  green  to  green ish  white  in  color,  and  much  resembles  néphrite;  anal.  22,  23. 

Pale  green.  yellowish,  and  yellow-brown  garuets  are  not  iuvariably  grossularite;  some  (in- 
cluding  topazolite,  demantoid,  etc.)  belong  to  the  group  of  Calcium-Iron  âarnet.  or  Andradite. 

Anal.— 1,  A.  £.  I^ordenskiOld.  Ofv.  Ak.  Stockh..  27,  565,  1870.  2,  Bullman,  Am.  J.  8c., 
27,  806,  1884.  8,  M.  D.  Munn,  priv.  contr.  4,  Huut,  Rep.  O.  Canada.  447,  1847,  496.  1868. 
6,  Nicolayev,  Min.  Russl.,  8,  820,  1881.  6,  Chipman,  Proc.  Ac.  Philad.,  82.  1878.  7.  Koenig, 
ibid.,  p.  81.  8,  Dmr.,  C.  R.,  73,  1041,  1871.  9.  Jannasch,  Jb.  Min.,  1,  185,  1888.  10,  Gmelin, 
Berz.  JB.,  6,  224,  1826.  11,  Websky,  Zs.  G.  Ges.,  23.  755,  1869.  12,  J.  L.  Smith,  Am.  i.  Se, 
4,  484,  1874.  18,  Jannasch,  1.  c,  p  109.  14,  Id.,  p.  119.  15,  Id.,  p.  185.  16,  Loczka,  Zs.  Kr., 
11.  261.  1885.  17,  Wachmeister,  Ak.  H.  Stockh..  141,  1828.  18,  Lemberg,  Zs.  G.  Gt-s.,  24. 
249,  1872.  19,  Nd.,  Schw.  J.,  31.  880.  1821.  20,  Rath,  Zs.  G.  Ges.,  22.  639.  1870.  21,  Heddle. 
Trans.  R.  Soc.  Ed.,  28,  299,  1878.  22.  Liversidge,  Min.  N.  S.  W.,  204,  1888.  23.  24,  Beck  and 
Mushketov,  Nikolayev.  Yh.  Min.  Ges.,  18,  26,  28,  1888.  25,  Gerichten.  Lieb.  Aun.,  171.  191, 
1874. 

Other  earlier  analyses  of  this  and  the  following  kinds  are  given  in  5th  Ed.,  pp.  267-270;  see 
also  Wg.i  Min.  th.,  pp.  478-482.  1865. 

OraamlarUe.  G.         SiO,    A1,0,  Fe,Og   FeO  MnO  MgO    CaO 

1.  Frugârd,  eolorlesê  8914    21-27    287      —       —       tr.     86-83  =    99-61 

39-42  21 06  2-41  —       —  tr.  37  08  =    9997 

2.  Wakefleld,  wMU          8-526        88  80  2266  175  —     0  80  068  8500  =    99 19 

3.  llull,  colailess                           {  89-85  2207  1-18  —       —  068  36-31  =  10004 

4.  Orford,  Wtite                 8*525        88-60  2271  —           1*60  049  84  83  ign.  MO.  ]Sa,0, 

[KaO  0-47  =  99-80 

5.  R.  Iset,  Perm,  ^twn     3482        88*60    2418      —       —       —     0*97    35-03ign.l-18=  99  96 

6.  Leiperville,  i^«j»  8  238        3908    23-26    080    080    760      —     28  50  ign.  0  32 =100  42 

7.  "  yelUm        8-637        89  80    2116    314    0  72    180     tr,      3400  =  100*62 

8.  Mexico,  pale  red  8  57         39-46    2169    186      —     0*96    067    36  75  ign.  0  40=100*29 

9.  Vesuvius,  ydiiow  8572        89-83    2016    103    121    0  46    0*97    8542  Na,0  0  33.  ign. 

10.  Ceylon,  [104  =  10046 

CinnamoT^ètone  4001    2800    3*67      —       —       —     80-57  K,0  069,   ign. 

[0  83  =  98-17 

11.  Jordansmûhl.  whOe      8*609        87*88    2118      —     4*19    046    288    81  28  NiO  0  28.  H,0 

[108  =  9917 

12.  San  Carlos,  Cal., c»nn.  8-59         4201    1776    606      —     020    0*13    85*01  =  100-17 

18.  Auerbach.  whiU  3*47         4180    2091      —     201    018    082    8348  Na,0  0*42,  ii 


u-io    u-Q)»    «0-40  iNa«u  u*4:s,  Ign. 

[0-88  =  100 
0  85    0-20    85  08  Na,0  0  38.  ign. 


14.  Mussa  Alp.  brn,^ed     8*688    4  88-53    17*88         789 

[0-68  =  100-44 

15.  Cziklowa,  yéUow  8*671        89*74    1928      —     614    013    0 66    3648  Na,0  0  61,  ign. 

[0-53  =  101  -40 

16.  "  8*610       89  65    18-85    536      —     0*21    082    35  65  Na,O.K,O0  ly, 

[H,0  0-56  =  101*29 

17.  Vilui,  groMula/r  8-64         40  65    2010    500      —     0*48      —     84  86  =  10099 

18.  Monzoni.  y«^faw  39*53    20*15    4-94      —       —1-72    33-88  =  100-22 

19.  Ramamtotiie  8*61  4121     2408    702      —  092         24-76lgn.[2  01]  =  100 
20    S.  Piei-o.  Elba. ^tf«i    8286        39-29    1616         10  05          —     5  85    29  23 ign. 0  64  =  10122 

21.  CraigMohr,      "  3-545        39-83      9-74  15  07    011     0  36    101     33  57  11,0     0  04    = 

[9972 

22.  Mudgee,  bnnon  40-62    19  91    0-28    816    8  70     tr.     8225    C0«    0  25    = 

[H»007 
28.  R.  Iset,  moM.  8-482        37  99    24  05    0  58      —       —     1*27    85  20    HaO    0  *28    = 

.  [100-32 

24.     "        '*  8-522        36-60    24  28     tr.       ^       —      tr.      8667    HaO    180    = 

26.  Eppenreuth,  bm.-red.  4837    2313      —    1468    098    478    13-48  =  100-87  [99*85 

Anals.  21.  22  are  of  two  spécimens  closely  resembling  néphrite,  massive,  compact,  of  a  gray- 
ish green  or  grayish  white  color. 

B.  Pyropb.     Precious    garnet  pt.     Magnes^nn-ahiminium    Oamet,      Mag- 
nesiathongranat   Germ,    Formula   3MgO.Al,0,.3SiO,  =  Silica  44*8,  alumina  25*4, 
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magnesia  29*8  =  100.     Magnesia  prédominâtes^  but  caleinm    and  iron  are  also 

présent,  and  the  original  pyrope  contained  chromium.     6.  =  3'70-3'75.     Color 

deep  red  to  nearly  blaek.     Ôften  perfectly  transparent  and  then  prized  as  a  gem. 

The  uAme  pyrope  is  from  tiv/jcûtios,  fire4ike. 

Anal.—!,  Mober^,  J.  p^.  Cb..  43.  122,  1847.  2.  Kbl.,  Kast.  Arcb.  Nat.  [9.  S44].  H,  Scbar- 
izer,  Zs.  Kr.,  6,  883,  1882.  4,  Lemberg,  Zs.  G.  Ges.,  27,  584,  1875.  5,  Id.,  ibid.,  p.  540. 
6,  Heddle,  Trans.  R.  Soc.  Edinburgh,  28,  811.  1878.  7,  Genth,  Am.  J.  Se,  33,  196,  1862. 
8.  Chatard.  Am.  J.  Ôc,  32, 125. 1886.  9.  Wacbtmeister.  Ak.  H.  Stockb.,  188, 1828.  10.  Delesse, 
Add.  Mines.  18,  814,  1860.  11,  12,  Fiscber,  Jb.  Miu.,  1,  898  réf.,  1890.  18,  j^nap,  Cb.  Kews, 
38,  109,  1878. 

PlfTope,  ete,  G.        SiO»    AUO,  Cr.O,  Fe,0,  FeO   MnO   MgO   CaO 

1.  Meronitz,  Bobemia  41*85    22*85    445      —     9  94    259    1500    5*29  =  100*97 

2.  "  **  4208    2000    801    151    909    032    1020    199  =    98  20 
8.  Krems                             8*66       4045    1967    260    405    690      —     20  79    578  =  10024 

4.  ZOblitz  89-62    2072    2*24  10  96      —       —     2124    4  40  H,0  082 

[=100 

5.  Greifendorf  4092    2168    1*20    9*26     —       —     20*94    4*52  H,0  1*48 

[=100 
«.  Elle  14688  4124      40*92    22*45      —     5*46    811    0*46    17*85    5*04  H,0  010 

[=  100*39 

7.  Santa  Fé  8*788      4211    19*85    2*62      ~    14*87    0*86    1401    5*23  ign.  0*45 

[=  9900 

8.  EUiot  Co..  Ky.  8-678      41*82    21*21    0*91    4*21    7*98    0*84    19-82    4*94X10,0*16, 

[alk.  0-07,  HaO  017  =  100*58 

9.  Arendal,  blaek  «  8157      42 46    22*47      —       —     9  29    6*27    18*43    6*53  =  10044 

10.  Narouel,  Vosges  8*15    {  41*56    19*84    0  85  1017  tr.     22  00    425  ign.  1*58 

[=  99*75 

11.  S.  Africa,  wine^ed  41*84    22*75    2*96      —    1212    0*86    16*20    5*17  =  100*90 

12.  "        "      hyacinifi^ed  40*90    22*81    1*48      —    13*84    0-38    16*48    4*70  =  10004 
18.  "Capeniby"                 886        89*06    2102      —     2*69  18-70    0*58    12*09    502=    9916 

C.  Almanditb.  Almandine.  Precious  garnet  pt.  Common  garnet  pt. 
Iron-aluminium  Oarnet.  Eisenthongranat  Gerin,  Formula  3FeO.Al,0,.3SiO,  = 
Silica  36*2,  alumina  20*5,  iron  protoxide  43*3  =  100.  Ferrie  iron  replaces  the 
aluminium  to  a  greater  or  less  extent  (cf.  anals.  13-19).  Magnésium  also  replaces 
the  ferrons  iron,  and  thus  it  graduâtes  toward  pyrope.  6.  =  3 '9-4*2.  Color  fine 
deep  red,  transparent,  in  precious  garnet;  brownish  red,  translucent  or  subtranslu- 
cent,  in  common  gariiet;  olack.     rart  of  common  garnet  belongs  to  Andradite, 

Tbe  Alabandic  carbuncles  of  Piiny  were  so  called  because  eut  and  polisbed  at  Alabanda. 
Hence  tbe  name  almandine,  now  in  use.  Pliny  describes  vessels  of  tbe  capacity  of  a  pint, 
formed  from  carbuncles,  "non  claros  ac  plerumque  sordides  ac  semper  fulgoris  borridi,"  devoid 
of  luster  and  beauty  of  color,  whicb  probably  were  large  common  garnets  of  tbe  lattcr  kind. 

AnaL— 1,  Hisinger,  Scbw.  J.,  21,  258.  1817.  2,  Kjerulf ,  Nyt  Mag.,  8. 190,  1853.  8,  4,  Kbl., 
Scbw.  J.,  64,  288, 1832.  5,  Kurlbaum,  Am.  J.  Se,  19,  20.  1855.  6.  7,  Penfield  and  Sperry,  ib., 
32,  808,  311,  1886.  8.  Liversidge.  Roy.  Soc.  N.  8.  W.,  Sept.  1,  1880.  9.  Keller,  Proc.  Acad. 
Pbihid..  54.  1882.  10,  E.  F.  Smitb,  Am.  Cb.  J.,  6,  276.  1883.  11,  Scbrauf.  Zs.  Kr.,  6,  828. 
1882.  12.  Niedzwiedzki,  Min.  Mittb..  168,  1872.  18-19.  Heddle;  13,  Min.  Mag..  5,  75,  1882; 
14-19,  Trans.  R.  Soc.  Ed.,  28,  812  et  seq.,  1878.  20,  Websky,  Zs.  G.  Ges.,  20,  256,  1868. 
21,  A.  F.  Eouutze.  priv.  contr. 

Almandite.  G.  SiO,    A1«0,   Fe,0,    FeO    MnO  MgO  CaO 

1.  Faluu,  almandite  89-66    1966       —      39*68    180      —       —   =  10080 

2.  Orawitza  37-52    20*01       —      8602     1*29    251    0  89=    9824 
8.  Hungary(?),  ;w«ï.                                4056    20-61      5*00    8270    147      —       —   =100-84 

4.  Zilleitbnl,  brovm                4'04  8912  21-08  600  2728  080  —  5  76  =  100  04 

5.  I>eîawareCo.,Penn.,jWtf(j.  4015  20*77  —  26-66  185  808  183=    9984 

6.  L.  Superior.  r«f                 4*11  8808  20-88  —  36*15  214  097  2*78  =  100-85 

7.  Salida,  Col.,  r«ï                 4168  8761  2270  —  38  88  112  861  1-44  =  100-81 

8.  Balade  mine                       4*011  *  8815  22*18  —  21-26  554  4*74  7  78  ign.  0  31  = 

[99*96 

9.  Darby,  Pa.,  *te€*  4*25         86*92    26*54      874    27*36    0*33    1*66    2*76 TiO,  114= 

(100*45 

10.  Shimersville,  darAwd       408         86-92    1918      4  92    29  47    480    8-70    2*38=100-37 

11.  Budweis  4156        4096    2657    1246    1107    511    1*93    826  =  100-36 

12.  Saunlpe  4*12  88-59    17*57    16*43    2112      —     4*27    227  =  100-2r> 
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Almandite. 
18.  Leiter  Mussel 


G. 

4127 


SiO, 
8500 


A1,0. 
21-54 


14.  Killiecrankie.  bm.-red       8*688       87*59    18*86 


15.  Meall  Luaidh,  red-brown 

16.  Is.  Yell.  ^nk-red 

17.  Enock  Hill,  %Din&-rûd 

18.  Clach  an  Eôin,  brown-r^ 

19.  Loch  Gkirye 

20.  Schreiberhau 


Fe.O>   FeO    MnO  MgO  CaO 

2*82    26  54    4*46    2*81    711  H,0    0*U 

[=  99-92 

8*66    82*81    4*47    8*46    4 12  H,0    0*82 

[=  99-59 

4*66    82*97    2*87    1*81    6*89  =  100  06 

7*47    24*02    2*14 


87*66  14*80 

8-997        87-80  2109  747  2402  214  858 

4-116        3711  14-90  10-12  82*41  121  2  98 

89-92  19-81  18-69  1829  100  8*31 

8615  21*98  15*15  15*08  7*85  1 


4197       85  88    20*65       —      81*52    8*92     — 


21.  Ft.  Wiangel,  Alaska         4098    {  8929    21 -70      Pr.      80-82 


4-48=    99-98 
2-17  =  100-85 
9-18  =  100-15 
2-07  H,0    0-31 
[=  100-16 
0-76  YaO,  2-64 
[=  100-82 
1-51    6-26    1-99  =  100-57 


D.  Spessartite.  Spessartine.  Manganese-alumiiiium  Oarnet.  Mangan- 
granat.  Manganthongranat  Oerm.  Formula  3MnO.Al,0,.3SiO,  =  Silica  36'4, 
alumiDa  20'6,  manganèse  protoxide  43*0  =  100.     Ferrons  iron  replaces  the  man- 

gmese  toa  greater  or  less  eztent,  and  ferrie  iron  also  the  aluminium.     G.  =4*0-4*3. 
olor  dark  hyacinth-red,  sometimes  with  a  tinge  of  violet,  to  brownish  red. 

Anal.— 1,  C.  M.  Bradbury,  Ch.  Kews,  60,  120,  1884;  also  quoted  by  Fontaine,  Am.  J.  8c., 
26,  835,  1888;  also  Seamon,  Ch.  News,  46,  195,  1882.  2,  Pisanl.  C.  R..  83,  167,  1876.  8.  Rg., 
J.  pr.  Ch.,  56,  487,  1852.  4,  Eakins,  Am.  J.  Se,  31,  485,  1886.  5,  PenfieJd,  priv.  contr.  6, 
Koenig,  Proc.  Ac.  Phllad.,  58,  1876.  7,  Gtenth,  Geol.  N.  C,  Min.,  p.  44,  1881.  8,  9,  Kbl.,  Ber. 
Ak.  Mûnchen.  292,  1868.  10,  Nicolajev,  Vh.  Min.  Qes.,  17.  268,  1882.  11,  Id  .  1.  c.  12,  Id.. 
Bull.  Ac.  8t.  Pet.,  31,  484.  1887.  18.  Weîbiill,  G.  FOr.  F5rh.,  6,  508,  1888.  14,  Heddle,  Min. 
Mag.,  2,  85,  1878,  also  other  analyses.  15,  Klement.  Min.  Mltth.,  8, 18,  1887.  16,  Eoninck,, 
Bull.  Ac.  Belg.,  33,  No.  4,  1872.     17,  Gorgeu.  Bull.  Soc.  Min.,  6.  288,  1888. 

QpesêartiUô. 

1.  Amelia  Co.,  Va. 

2.  8t.  Marcel 
8.  Haddam 

4.  Nathrop,  Col. 

5.  Branchville,  Conn. 

6.  Yancey  Co.,  N.C.  414 

7.  Salem,  N.  C. 

8.  Aschaflenburg 

9.  Pfitsch,  mou. 
1^.  Ilmen  Mts. 

11.  Scheich-Dzeli 

12.  Bagaryak,  Ural 
18.  Vester-Silfberg 

14.  Glen  Skiag 

15.  Ourt.  Belg. 

16.  Salm  Château 

17.  ArUflcial 


G. 

4-20 
4-01 
4-273 
4-28 


417 
4-8 


4*125 
3-976 
4*05 


SiO,    AltOs  Fe,0.   FeO  MnO  MgO  CaO 

36-34    12-63      —       457  4420  047  1*49  ign.  tr.  =  9970 

88-50    18-40    2  70       —  3425  —  5-87=    9972 

8616    19-76      —      1110  82-18  022  0-58  =  100 

85-66    18-55    082    14*26  2948  —  115     alk.  0*48  ign.  0*44 

85  65    20  93      —       567  3721  —  048  =    9994  [=  10088. 

85  80    19  06    6-25      449  28*64  0  60      —  =    9984 

86  74    16-55      —      1426  2580  256  409  =  100 
38-70    18*50    1-53    18  32  27*40  —       —  =    9945 
37-50    18*90    2-03      6  37  8400  —  2  00=100-80 

86-60    21-46    6-48    10  90  2086  024  2*27  ign.  0  28  =  9909 

86*21    23  32    5-71     1548  1641  113  139  H  «O  0  14  =  98  74 

8  82  25-83  094  5*72  =    99*74 

21*26  17-79  —  4-48  =  100*42 

23-27  16-24  0  47  0*40  ign.  0  26  =  100  48 

15-53  14-72  0-68  1008  =  10220 

4*49  87-89  ir.  —    =  10068 

—  42-70  tr,  tr.   =  10005 


3712  21-31  — 

8603  20-91  — 

3599  16-22  8  64 

37*58  2045  8-21 

86*24  20  08  198 

36*10  21-25  — 


E.  Andradite.  Common  Garnet,  Black  Oarnet^  etc.  Cahinm-iron  Oarnet. 
Kalkeisengranat  Germ,  Formula  3CaO.Fe,0,.3SiO,  =  Silica  35-5,  iron  sesquioxide^ 
31'5,  lime  33*0  =  100.  Aluminium  replaces  the  ferrie  iron;  ferrons  iron,  man- 
ganèse and  sometimes  magnésium  replace  the  calcium.  O.  =  3*8-3*9.  Colora 
varions:  wine-,  topaz-,  and  greenish  yellow,  apple-green  to  emerald-green;  brown- 
ish red,  brownish  yellow;  grayish  green,  dark  green;  brown;  grayish  black,  blaek. 

Named  AndradUe  after  the  Portuguese  mineralogist,  d'Andrada,  'who  in  1800  described  and 
named  one  of  the  included  subvarieties,  Allocbroite.  The  included  kinds  vary  se  widely  in 
color  and  other  respects  that  no  one  of  the  names  in  use  will  serre  for  the  group. 

Ghemically  there  are  the  foUowing  subvarieties:  1.  Simple  Calcium-iron  Oarnet,  in  whicfa 
the  protoxides  are  wholly  or  almost  wholly  lime.  Includes:  (a)  Topasoliiê,  having  the  color 
and  transparency  of  topaz,  and  also  sometimes  green;  although  resembling  hessonite, 
Damour  bas  shown  that  it  belon^  hère.  Zhmantoid  is  a  grass-green  to  eniemld -green  variety 
with  brilliant  luster  and  occurnng  in  massive  forms;  it  is  used  as  a  gem,  and  its  name  refera 
to  its  high  luster,  resembline  that  of  the  diamond.  {b)  Golophanite,  a  coarse  granular  kind, 
brownish  yellow  to  dark  reddish  brown  in  color.  resinou^  in  luster.  and  usually  with  iridescent 
hues;  named  after  the  resin  eolophony.  Part  of  what  bas  been  callcd  colophonite  is  vesuvian- 
ite.  (e)  Melanite  (from  /néXaÇ,  blaek),  black,  either  dull  or  lustrous;  but  ail  black  garnet  la 
not  hère  included.  Pureneitô  is  grayish  black  melanite;  the  original  afforded  Yauquelin  4  p.  c. 
of  water,  and  was  iridescent,  Indicating  indpient  altération,    (d)  Dark  green  garnet,  not  dis- 
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tinffuisbable  from  some  allochroite,  except  by  chemical  trials.  JelUtite  is  green  gamet,  light  or 
dark,  and  3*ellowi8h  green,  from  tbe  moraine  of  the  Findelen  glacier  near  Zërmatt;  named  after 
Jellet,  one  of  its  de^ribers.  GcUderite  is  a  massive  ganiet  from  India;  one  kind,  resembling 
<»lophonite,  occurs  in  beds  in  tbe  Uazaribâgb  dislrict,  anal.  22. 

2.  Manganesian  CeUdum-iron  Oamet.  (a)  BothoffiU,  Tbe  original  aUoehroHe  was  a  manga- 
nesian  irongamet  of  brown  or  reddisb  brown  color,  and  of  line-grained  massive  structure.  Tlie 
Bothofflte,  from  Lângban,  first  anal^zed  by  Rotboff,  is  similar,  witb  tbe  color  yellowisb  brown 
to  liver-brown.     Other  common  kinds  of  manganesian  iron-^rnet  are  ligbt  and  dark,  duskj 

freen  and  black,  and  often  in  crystals.  Thomsou's  Folycuiel^ûie  was  a  massive  brown isb  yellow 
ind,  from  Franklin,  N.  J.  (anal.  19,  20).  Tbe  same  locality  affords  anotber  in  dark  green 
crystals,  containin^  still  more  manganèse.  Bredbergite  is  a  variety  from  Bala  analyzed  by  Bred- 
berg  (anal.  21)  wbicb  cont:iins  a  large  amount  of  magnésium. 

{b)  Aplome  (properly  baplome)  bas  its  dodecabedral  faces  striated  parallel  to  tbe  shorter 
diagonal,  wbence  Hatly  inferred  tbat  tbe  fundamental  form  was  tbe  cube;  and  as  tbis  form  is 
«impler  than  tbe  dodecabedron,  be  gave  it  a  name  derived  from  ^anXôo^,  simple.  Color  of  tbe 
original  aplome  (of  unknown  locality)  dark  brown;  also  found  yellowisb  green  and  brownisb 
green  at  Scbwarzenberg  in  Saxony,  and  ou  tbe  Lena  in  Siberia. 

3.  Titan^erous.  Con tains  titanium  and  probably  botb  TiOa  and  TiaOs;  formula  bence 
«CaO.(Pe,Ti,Al)aO,.8(Si,Ti)09.  It  thus  graduâtes  toward  scborlomite.  Color  black.  Cf. 
Knop,  R^. ,  Eoenig  (refs.  under  analyses  beyond). 

4.  YUriferou9  GcUeium-iron  Oarnei;  Tttergarnet.  Con  tains  yttria.  A  Norwegian  garnet 
analyzed  by  Bergemann  yielded  6*66  p.  c.  of  tbe  yttrium  eartbs;  later  analyses  (anal.  SS)  from  tbe 
same  locality  (Stokô)  aff  orded  very  little,  tbus  throwîng  doubt  over  Bergemann  's  results.  Websky 
foand  2*6  p.  c.  of  yttrium  eartbs  in  an  almandite  from  Scbreiberbau,  aual.  20,  p  442. 

Anal.— 1.  Rff.,  Zs.  G.  Gtes.,  29.  819,  1877.  2,  Waller,  G.  Fôr.  FOrh.,  4. 187. 1878.  8,  LôscK. 
Jb.  Min.,  785,  1879.  4,  5.  Nicolayev,  Kk.,  Min.  Russl..  8,  319,  1881.  6,  Cossa,  Traiis  Ace. 
Une.  4,  234,  1880.    7,  Treumann,  Rg.,  Min.  Cb.,  477,  1875.    8,  Fellenberg,  Jb.  Min.,  745. 1868. 

9.  Lundstrôm,  G.  F5r.  Fôrb.,  4.  161,  1878.  10.  E.  8.  D.,  Am.  J.  Se,  14.  215,  1877.  11.  E.  F. 
Smitb.  Am  Cb.  J..  6,  276,  1883.  12-14,  Wacbtmeister,  Ak.  H.  Stockb.»  1823.  15,  Rose,  Karst. 
Tab.,  33,  1808.  16,  Wright,  Ann.  Mines,  3.  707,  1853.  17.  Lindstrôm.  Zs.  Kr..  16,  160.  1890. 
18,  Forbes.  Ed.  N.  Pbil.  J.,  3,  59.  1856.  19,  Wetier.  Rg.,  Min.  Cb.,  693,  1860.  20.  Tbomson, 
Ann.  Lvc.  N.  Y.,  3.  9,  1829.  21,  Bredberg.  Ak.  H.  Stockb.,  63,  1822.  22,  Tween,  Mallet, 
Min.  India,  89,  1887.  23,  Dmr.,  L'Institut,  Dec.  1876.  24.  Knop,  Zs.  Kr.,  1,  62,  1877. 
2ô,  Stromeyer,  JB.  Hannover  [18,23,  1864].  26,  Petersson.  Zs.  Kr.,  16,  171,  1890.  27-29, 
Knop,  le.  30,  Koenig,  Proc.  Ac.  Philad.,  355,  1886.  31,  Gentb,  Am.  J.  Se.,  40,  117,  1890. 
32.  Sauer,  JB.  Ch.,  1956,  1884. 

Andradiie,  G.  SiO,  AI3O,  Fe,0,  FeO    MnO  MgO  CaO 

1.  Sisersk,   ffrn,,  DemanUrid  8*828        85-44      —     32*85      —       —     0*20    32*85  =  101-34 

2.  •*  "  '•  *  35  69    0*09    29*96    1*25      —     008    32*33  K,0    0*26, 

[Na,0  0*63  =  100-28 

8.  "       grasê-gm,  "  85  56    0*57    30*80    0*64      —     0*16    33*05  =  100*78 

4.  '*       em.-gm.      **         8*838        35*50    0*70»  31*51      —       —     0*21    32*90  =  10082 

5.  "  "  3  847        35*33    2*22    30  44    0*27      —       <r.      31*52  =    99*78 

6.  Val  Malenco.  ^m.  3*81  84*91      tr,     81*69    1*19  «r.  3218=    9997 

7.  Dobschau.^n.  36*69      —     32*26      —  —  31*45  =  100*40 

H.  ZsTm&ti,  appU-gm.  8*797        85-80    0*85    29*50    1*04      —     0*90    32*10  ign.  0*52  = 

[100-71 

9.  Nordmark.  ^n.-yw.  34*04      —     30*29    1*20      —     2-05    30*10  ign.  1  68  = 

[99  31 

10.  EastRock,  N.  Hav.,»;*.    8*740    |  35*09     tr.     29*15    2*49    0*36    0*24    82*80  ign.  0*35  = 

[100*48 

11.  Hosensack,  Pa.,yw.  85*25      —     32*17    0  92      —       —     30*80  =  99  14 

12.  Altenau.  aplome  85  64      —     30  00      —     8*02      —     29*21  K,0  2  36  = 

riOO'22 

13.  Lângban,  yellow  8510      —     2910      —     708      —     2691  K,0  0  98  = 

[99-17 

14.  Arendal,  bnh.-bk.  40*20    6  95    20*50      —     4*00      —     29*48  =  101  13 

15.  Drammen,  Allochr.  8700    500    1850      —     6*25      —     3000  =    96  75 

16.  Mt.  Rosa,  JelUtite  38  09      —      83*41      —       —       —     28*61  =  100*11 

17.  Stokô.  brown  86  68    9*97    13*45    2*28    0*63    0*28    35*90  H,0  0*16  = 

[99-20 

18.  ••      blk-gm.  8-64         84-96    8*78    20*55      —     2-40     tr.     82*09  Na,0  1*27 

19.  Franklin  Fum.,  N.  J.  [=  100 

Pôlyadeiphiie  84-88    112    28*78      —     8*82    1*42    24  05  =  98  97 

20.  Franklin  Fum., N.J.,d».  88*72    7*97    1764      —   16-70      —     25*88 ign.  0*08  = 

[101*99 

21.  Sala,  Bredbergite  8-746       86*73    2*78    25-83      —       —   12*44    21*79  =  99  57 

22.  Oaiderite  8*785       87*44    6*27    19*38    6*24      <r.     1*40    80*98  =  100*66 

•  CrO,. 
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SILICATES. 


Tiianiferouê. 
.  Frascati 


G. 


M 


24. 

25.  Magnet  Cove,  Ark. 

26.  StokO 

27.  Oberbergen 

28.  OberschaffhAUsen 

29.  Oberbergen 
80.  Colorado 


8*85 


8-089 


81.  Henderson  Co.,  N.  C.  8*788 

82.  Oberwiesenthal 

»  MnsOt. 


SîO,  TiO,  Al.O,  Fe.O« 

85-84  104  6-24  28*12 

8509  802  8-80  19*27 

81-25  819      —  81-80 

81*51  8*52  2*01  26*68 

85*82  4-95  541  2014^ 

86*59  7-10  5*42  19*65 

86*88  705  6*48  1708 

80*71  8*11  2-26  22-67 


FeO  MnO  MgO 

—  —     1*04 
1*80      —     0*47 

—  —     0*46 

—  2*15*  0-38 
[Na,0  0  79, 

2*55*    —  1*71 

2*26  0*27  1-61 

2*84  0*25  2*70 

—  tr,  0-80 


85*56    4-58    4*43    20  51    1*88      —     017 
2915  10*84    6-50    21*92      —       —     0*98 


CaO 

82*72  =  100 
82-61  =  101*06 
88-80  =  100 
80-78  Y,0,  0-88. 
HaO  0*48  =  98*68. 
29*50  =  100*08 
26*98=    99  88 
27*47  =    99  15 
84*29  COî  148  = 

[99-8!» 
81*90  ign.  0*55  = 

[99-6a 
29*40  =  98-79 


*  Estimated;  22*97  FetO»  +  FeO,  determined. 


P.  UvAROViTB.  Ouvarovite.  Uwarowit  Calcinm-ckromium  Garnef,  Kalk» 
chromgranat  Germ.  Formula  3CaO.Cr,0,.3SiO,  =  Silica  35*9,  chromium  sesqai- 
oxide  30*6,  lime  33*5  =  100.  Aluminium  takes  the  place  of  the  chromium  in  part 
(Cr  :  Al  =  5  :  2  in  anal.  1).     H.  =  7*5.     G.  =  3-41-3-52.     Color  emerald-green. 

AnaL — 1,  Dmr.«  Ann.  Mines,  4, 115, 1848;  also  Eomonen,  Erdmann,  5th  £d.,  p.  270.  2.  Id.» 
Bull.  Soc.  Min.,  2,  165,  1879.  8,  Uunt,  Rep.  O.  Canada,  497,  1868.  4,  Harrington,  Can.  Nat^ 
9,  805,  1880. 


VwAroffUô, 

1.  Bisersk 

2.  Pic  Poseto 
8.  Orford 


G. 

8-514 
8-48 


SÎO,    AUO,  Fe,0,  Cr,0,  FeO  MnO  MgO    CaO 


85-57      6*25»     — 
36-20    10-20    9*60 
86*65    17*50  •    — 


23-45  —  —  —  88  22  =  98*49 
6-50  8*16  0*50  —  27*50  =  98*66 
6*20    4*97      —     0*81    88*20  ign.  0*80  = 

[99*68 
4.  Wakefleld,  Québec  8*842       87  50    1865    107      4  95      —       —     0*52    86*13  ign.  0  48  = 

[99*80 
*  Includes  some  Fe,Oa. 


Pyr.,  etc.— Most  varieties  fuse  easily  to  a  light  brown  or  black  glass;  F.  =  3  in  almandite, 
spessHrtite,  çrossularite,  and  allochroiie;  3*5  in  pyrope;  but  uvarovite,  the  chrome-garnet,  is 
almost  in  fusible,  F.  =  6.  Allochroite  and  almaudite  fuse  to  a  magnetic  globule.  Keactiona 
with  the  fluxes  vai-y  with  the  bases.  Almost  ail  kinds  retict  for  irou;  strong  manganèse  reaction 
in  spessartite,  and  less  marked  in  other  varieties;  a  chromium  reaction  in  uvarovite,  and  in  most 
pyrope.  Some  varieties  are  partially  decomposed  by  acids;  ail  except  uvarovite  are  after  ignition 
decomposed  by  hydrochloric  acid,  und  generally  with  séparation  of  gelatinous  silica  on  évapora- 
tion.     Decomposed  on  fusion  with  alkaliue  carbonates. 

As  shown  by  Magnus,  the  density  of  garnets  is  largelv  diminished  by  fusion,  llius  a 
Greenland  garuet  fell  from  3*90  to  805  ou  fusion,  and  a  vilui  grossularite  from  363  to  2*95. 
Further  a  brownish  red  Arendal  garnet.  having  G.  =  4058,  was  reduced  by  heating  to 
G.  =  4046,  and  by  fusion  to  3'59^3  204,  Church;  aud  a  Ceylon  hessonite.  having  G.  =  8'666, 
hadG.  =  3-682  after  heating  toincipient  fusion,  Church.  Cf.  Magnus.  Pogg.,  22,  891,  1831; 
Kbl,  Schw.  J.,  64.  283,  188*43;  Church.  J.  Ch.  Soc,  17,  386.  1864. 

Obs. — Giiruet  in  crystals  or  rouuded  grains  is  very  commou  in  mica  schist,  gneiss,  syeuitic 
gneiss  and  hornblende  and  chlorite  schist;  occui-s  often.  also.  in  granité,  syeuite,  crystalline 
limestone,  sometimes  in  serpentine,  and  occasioually  in  volcanic  rocks,  lava  aud  tufas;  further, 
occasionally  observed  in  lithophyses  of  rhyolite  and  as  a  product  of  contact  metamorphism. 

Garnet  is  sometimes  found  in  the  massive  form  as  a  prominent  constituent  of  a  rock.  A 
white  variety  (lime-alumina  garnet)  occurs,  forming,  with  a  little  serpentine,  a  whîtish  garnet 
rock  at  Orford  in  Canada,  having  G.  =  3-52i-3"53.  A  similar  garnet-felsyte  exists  in  Bayreuth  in 
Ba varia.  At  St.  François  in  Canada  there  is  a  yellowish  white  aud  greenish  white  garnet  rock, 
consisting  of  the  wime  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S.  Hunt, 
of  57-7  of  ♦tie  former  to  407  of  the  latter,  having  G.  =  3-33  (Rep.  G.  Can.,  496.  1863). 
Eclogyte  is  a  garnei-euphotide,  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite 
or  omphacite.     Thèse  garnet  rocks  are  ail  very  tough  as  well  as  heavy  rocks. 

Garnet  crystals  often  contain  inclusions  of  foreign  matter,  but  only  in  part  due  to  altéra- 
tion; as,  vesuvianite,  calcitc,  epidote,  quartz  (f.  8);  at  times  the  garnet  is  a  mère  shell,  or 
perimorph,  surrounding  a  nucleus  of  another  species.  A  black  garnet  from  Arendal,  Nor- 
way,  contains  both  calcite  and  epidote  ;  crystals  from  Tvedestrand  are  wholly  calcite  within, 
there  being  but  a  thin  crust  of  garnet.  Crystals  from  East  Woodstock,  Maine,  are  dodecahe- 
drons  with  a  thin  shell  of  cinnamon  stone  enclosiug  calcite;  others  from  Raymond,  Me.,  show 
successive  layei-s  uf  garnet  and  calcite.    Many  such  cases  bave  been  noted. 
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Ory^talH  of  ^met  In  the  form  ot  thln  flat  disks  are  DOt  Infrequentl)'  observed  embedded 
betweea  plaies  of  mica.  a 

'llie  garnet  of  granité,  gneiss,  eraDUtyte,  mica  scliists,  and  simi- 
l&r  rocks  te  cliiefly  the  iro  a -aluminium  varietj,  almandile.  but  io- 
cludes  alao  andiodile  and  the  isomoiphous  varieties  inlermedlate 
between  them.  Orottularitt  b  especiaily  comman  in  crystalIlDe 
Umestone,  where  it  is  associatednilh  vesuriaoîte,  wolluetODite,  dlop- 
ride,  etc.;  it  occure  also  in  crysUlliiie  achisls.  Pyrope  belongs  pecul- 
bkTlf  to  peridotyteti  and  the  8erpeiitiii«s  formed  from  them:  occurs 
also  in  basait.  BpMinrlite  occara  in  granitic  rocks,  la  quarlzyte,  in 
whetatone  scfalsls  (Belgium}:  it  has  been  uoted  with  tapaz  in  litho- 
phTses  in  rbyolyte  (Colorado).  The  black  variety  of  aadradlte, 
mitaniU.  is  oommou  in  eniptive  rocks,  especially  nlth  nephelite, 
leuclte,  thus  in  phonolytes,  leucitopbyres,  Deplielinytes;  it  also 
occurs  as  a  prodttct  of  contact  melsmorphism.  Demnniaid  occurs  ç. 
In  wrpenliae.      Vvaromte  belones  particularly  with  chromile  In  ser-  tieaaie 

peotiue;  it  occu»  also  in  gronular  limealOQe. 

Many  forel^n  localilies  of  garnet  bave  been  mentioned  in  the  preceding  pases,  uuder  the- 
bead  of  imnpotiliim  and  tarietia.  The  best  einnaman-ttone  comes  from  Ceyion,  m  gneiBs;  also 
froin  Maisja  In  Wenniand,  in  cryatalline  limeslone;  on  the  Huasa-Alp  in  the  Âla  valley  io  Pied- 
mont,  with  cliuochlore  nnd  diopside;  it  Mittagshom,  Saasthal,  Switzerlatid,  with  the  aarne 
niinerals,  reddish  brown  in  color,  also  from  2^rmatl;  pale  isabeila-yellow  at  Aiierbacli;  nenrljr 
colorless   dodecahedral   cryatals  at   Qleinitz  neur  JordansmUhl,    Sllesia;    a    brownish   variety 

S»maiaovilé)  sX  Kimito  in  Finland.  A  honey-yellow  garnet  ia  octah^dron»  occurs  in  Elba. 
rossularite  of  pale  greenish  ciilor  comes  from  the  banks  of  the  VUul  in  Siberia;  in  serpentine 
with  vesuviaiiite,  also  from  Czîklowa  aod  Orawitza  in  tbe  Banat;  honey-yellow  lo  green  or 
broWD  crystala  at  Rezbânyn:  with  vesuvianiie  and  wollaatouile  in  ejecled  masses  at  Vesuvius;  fn 
wbite  or  colorleas  cryslals  lu  Tellemark,  in  Norway,  and  the  Sbishini^k  Mts.,  in  the  Ural;  also- 
wbillsh  in  à  resinopal  pseudomorph  after  coral  lu  Taamauia;  lu  groupa  of  dark  brown  dcideca- 
heilrons  at  Mudgee.  New  South  Wales;  dark  briney-yellow  dodecahedrous  with  pyrite  at 
Ouadalcazar,  and  clear  pink  dodecahedrous  (Q,  =  8-46  I^rsson)  at  Morelos,  Mexi>:o  (si'c  p.  1II3S}. 

Pyrape  occurs  [n  serpentine  (from  |>eridotyte).  a  serpentiue  coDglomerate,  niid  in  the  sands 
of  Ilie  région,  near  Meronilz,  Trziblitz,  and  Podsedlitz,  in  Bohenlia.  where  the  variely  used  na  a 

g;m  !!•  obiaîued:  iilao  at  ZOblitï  and  Oreifendort  in  Saxony;  the  valley  of  Krema  (Krtmiel  near 
udweis  lu  Bohemla,  in  a  serpeuliue  rock;  in  the  Vosges  ;  Elle  in  Pife,  Scollnnd,  the  "  Elle 
nibies;"  in  the  diamond  digginfrs  of  South  Africa,  aa  st  Kimberley,  see  p.  6  ("'  Cape  rubies  "); 
reporled  from  Bumia.  AlmandiU  la  common  in  granité,  gneiss,  eclogyte,  etc.,  in  many  locall- 
ties  in  Saxony,  Sileaia.  elc;  at  EppeureutU  near  Hof,  Uavaria  (in  eclogyte);  in  dodecahedrons  8 
ta  4  Inches  Ihrougb  at  Falun  In  Sweden,  In  hyacinth-red  or  brown  cryatats  lo  the  Zilierthat  and 
Oetzlhal.  Tyrol.  Precious  garnet  comes  in  âne  cryatals  from  Ceylon,  Pegu,  Brazil,  and  Oreen- 
laod;  alao  from  the  Sarwar  mines  in  Kajputana  nnd  at  Kakoria  in  Jatpur  in  British  ludia. 
SpenarliU  Is  from  AschaBenhurg  in  the  Spessart,  Bavarla;  in  the  whlle  feldspar  of  tlie  grauitô 
oi  Elba:  at  St.  Marcel,  Piedmout:  in  jiegruatyte  at  Vitale  near  Chanteloube,  Haule-Vienoe;  at 
Broddbo.  uear  Fnlun,  iu  Sweden:  Ilcfeld  in  ilie  Harz:  in  tlie  wlietstone  slaies  of  tbu  Ardennes 
at  Viel  Snlm,  Ottrez,  Salm-Chaleau,  Belgium;  in  Ross-shfre  and  olher  points  in  Scotland. 
(Cf.  Heddle,  le.) 

Among  the  varieties  of  the  calcium-lron  garnet.  andradiU,  the  beautiful  green  â^mantoid  or 
"  Umlian  emerald  "  occurs  in  tninsparcnt  greeriish  rolled  pebbies,  also  in  cryatals.  in  the  gold 
wasbiugs  of  Nîzhni-l^gilsk  in  tlie  Ural:  nlso  in  the  siream  Bobrovka,  10  versis  S.W.  ^m 
Poldneraya  in  the  Sisersk  on  the  west  slope  of  tlie  L'ral;  drat  fouiid  in  loose  pièces,  laler  '-   - 


serpentine  rock,  embedded  in  flbrous  serjieniine;  green  crystals  occnr  »t  Scbwarzenberr. 
Saxony;  brown  to  ereen  crystnls  at  Momwllza  and  Dognacska;  emerald-green  at  Dobschau;  In 
the  Ala  Talley,  Piedmont.  the  ycllow  to  greenish  UmiioUle,  with  its  characterislic  vicinal  bex- 


octahedroa  (Ç).  AllocAroiU,  an  apple-green  and  yellowish  variL'ly.  of  différent  shad« 
at  Zermalt,  tn  géodes  of  crystnls  in  chlorite  xcliisi  ;  brllliant  black  crystnls  Imelanite)  iind  alao 
brown,  at  Vesuvius  on  Mie.  ^omma;  and  in  a  volcanic  tu  fa  at  Frascatf  near  Home;  in  Baden  at 
the  Kaiserstahl;  Pic  d'Espadn  and  that  of  Eresiïda  near  Barùges  in  the  Haiites-PyrénOes  {Pyre- 
neite).  JpjoiTu  occurs  in  yellowish  and  brownish  green  cryslals  Ht  Schwarzénberg  in  Saxony. 
and  on  the  bordera  ot  the  Lena  in  Siberia:  brown  lo  black  crystals,  highly  moiTified.  in  the 
Pfitschtbal,  Tyrol:  otber  localitles  are  Lângbnn  in  Sweden.  Piikilrnnta  In  Pinland.  Arendal  in 
Norway,  whence  very  large  dodecahedral  crystals  are  obtalnetl.  Uvaromle  is  fouiid  at  Saranov- 
■kai-a  ni'iir  Bisersk,  also  in  the  vicinity  of  Kysbtymsk,  Ural,  liningcavitiea  or  Ussures  in  chromlc 
Iron;  at  Hanle,  in  Rupshu  ïc  the  western  Hlmalayas;  at  JordansmOhl.  Silesla;  Pic  Posets  neu 
Vénasque  In  the  Pyrénées  on  chromile.     It  la  named  afler  the  Russian  Count  Uvarov. 

"    ,r  Cauterets,  tn  the  Hautes- Pyrénéea,  large crystalsof  brown  garnet  hâve  a  auclens,  eastly 

_   _.  j._n m — j "-'•e;  tlie  ciiniaiiiinp  nickisa  compact  g ray  limeslone. 

a  crystals  or  cinnamou. atone  (with  vesuvianite)  at 
,,         ^.  mganesian  garnet  at  Phlppsbiirg,  as  well  as  fine 

yellow  garnet;  in  mica  slate  near  the  bridge  at  Windham,  with  staurolite;  In'  granité  veina  ht 
ntrcaked  Mouniiiiu,  along  wilh  béryl;  in  large  reddlah  brown  cryatata  at  Buck&cld,  on  the 
estâtes  of -Mr.  Watennaa  «nd  Mr.  Lowe;  han(Uome  red   Rarnets  at  Brunswick,     la  N.  Ilamp., 
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at  HaDover,  small  clear  crystals  in  syenitic  gneiss;  blood-red  dodecahedrons  at  Franconia,  in 
géodes  iu  massive  garnet,  with  calcite  aod  magnetic  iron;  at  Haverhill,  in  chlorite,  some  li  in.; 
at  Warren,  beautiful  cinnamon  gamets  with  green  pyroxene;  at  Unity,  on  tiie  estate  of  J.  Neal, 
witli  actinolite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  staurolite;  at 
Orafton,  ^  to  1  in.  in  diameter.  In  Vermant,  at  New  Fane,  large  cxystals  in  chlorite  slate;  also 
at  Cabot  and  Cavendish.  In  Mass,,  at  Carlisle,  géodes  of  transparent  cinnamon-brown  crystals 
similar  to  tlgure  4,  with  scapolite  in  limestone;  also  in  gneiss  at  Brookfield  and  BHmfield;  in 
crystals  at  Bedford.  Chesterlield,  with  the  Cummington  cyanite,  and  atthe  béryl  locality  of  Barre; 
Hue  durk  red  or  uearly  black  trapezohedral  crystals  at  Russell,  sometimes  very  large;  red  garnets 
at  Chester.  In  Conn.,  trapezohedrons,  ^  to  1  in.,  in  mica  slate,  at  Reading  and  Monroe;  dodeca- 
hedrons at  Southbury;  at  Haddam,  crystals  of  manganesian  gamet,  often  2  in.  through,  with 
chrysoberyl;  at  Lyme,  large  blackish  brown  crystals  in  limestone;  near  New  Haven,  at  Mill 
Rock  iu  trap  at  junction  with  sandstone  in  pale  yellow  brown  crystals  (f.  6)  resemblingtopazolite, 
nlso  melanite  (anal.  10)  at  £ast  Rock  on  faces  of  trap  in  rosettes  of  dodecahedrons  with 
magnetite,  etc;  manganesian  gamet  at  Branchville. 

lu  N.  York,  iu  mica  slate,  in  Dover,  Dutchess  Co.,  small;  at  Roger's  Rock,  crystallized  and 
massive,  and  colopbonite  of  yellow,  bruwn,  and  red  colors,  abondant;  brown  crystals  at  Crown 
Point,  Essex  Co.;  colophonite  as  a  large  vein  in  gneiss  at  Willsboro,  £ssex  Co.,  with  woUastonite 
and  green  coccolite,  and  also  at  Lewis,  10  m.  south  of  Keeseville;  in  Middleiowu,  DelawareCo., 
large  brown  cryst.;  a  cinuamon  variety,  crystallized  and  massive,  at  Amity;  on  the  Croton 
aqueduct,  near  Y  onkers,  in  small  rounded  crystals,  and  a  beautiful  massive  variety — tbe  latter, 
when  polisbed,  forms  a  beautiful  gem;  oil-çreen  dodecabedrous  at  the  magnetite  iron  mine. 
Brewster,  Putnam  Co.  ;  a  large  garnet  weighmg  nearly  10  Ibs.  und  with  a  maximum  diameter  of 
^  inches  was  found  in  an  excavation  in  New  York  City,  in  West  35th  Street,  in  1885.  In 
JV.  Jersey,  at  Franklin,  black,  brown,  yellow,  red,  and  greeu  dodecahedral  gamets;  also  nenr 
the  Franklin  furnace  polyadelphite.  In  Penn.,  in  Chester  Co.,  at  Pennsbury,  âne  dark  brown 
crystals  with  polisbed  faces,  in  granité;  near  Knauertown,  .at  Eeims'  mine,  in  bandsome 
lustrous  crystals;  at  Cbester,  brown;  in  Concord,  on  Green 's  Creek,  resembling  pyrope;  in 
Leiperville,  red;  at  Minerai  Hill,  fine  brown;  atWarreu,  black;  at  Avondale  quarry,  fineLessonite; 
uvarovite  at  Woods'  chrome  mine,  Lancaster  Co.  In  Delaware^  cinnamou-stoue  in  tmpezobe- 
drons,  at  Dickson's  quarry,  7  m.  from  Wilmin|;ton.  In  Virginia,  beautiful  transparent  spessar- 
tite.  used  as  a  gem,  at  the  mica  mines  at  Amelia  Court  House.  In  N.  Carolina,  fine  cinnamon- 
stone  at  Bnkersville;  red  ^rnets  in  the  gold  washings  of  Burke.  McDowell,  and  Alexander 
counties;  also  miued  near  Morgantown  and  Warlich,  Burke  Co.,  to  be  used  as  "  emery,"  and  as 
"  garnei-paper;"  a  garnet-rock  at  Bumsville,  Yancey  Co.    In  KeTUueky,  fine  pyrope  in  the 

Eeridotyte  of  EUis  Co.  In  Arkansns,  at  Magnet  Cove,  a  titaniferous  melanite  with  scborlomite. 
large  dodecahedral  crystals  entirely  altered  to  chlorite  occur  at  tbe  Spurr  Mt.  iron  mine,  Lake 
Superior  (Pumpelly). 

In  Colorado,  at  Nathrop,  fine  spessartite  crystals  iu  lithophyses  in  rhyolytc  with  quartz  and 
topaz.  In  large  dodecabedral  crystals  up  lo  14  A  Ibs.  in  welght  at  Ruby  M  t.,  Salida,  Chaffee  Co., 
the  exterior  is  usually  green  from  a  layer  of  a  chlorite  (see  p.  660)  due  to  altération.  In  Nevada, 
small  but  fine  red  gamets  in  Ruby  Valley,  Elko  Co.;  at  Black  Cailon,  Colorado  R. ;  almandite 
in  White  Piue  Co.  lu  Arûiona,  yellow-green  crystals  in  the  Gila  cafion;  pyrope  on  tbe  Colorado 
River  in  the  western  part  of  the  territory.  New  Mexico,  fine  pyrope  on  the  Navajo  réservation 
associated  witb  chrysolite  and  a  chrome-pyroxene.  In  Cal\fornia,  green  witb  copper  ore,  Hope 
Valley,  El  Dorado  Co.,  on  Rogers'  claim;  also  witb  copper  ore  in  Los  Angeles  Co.,  in  Mt. 
Meadows;  uvarovite,  in  crystals  on  chromite,  at  New  Idria;  uvarovite  in  serpentine  with 
chroraite  on  the  American  river  below  Towle's  station  on  the  Central  Pacific  R.R.  Common 
garnets  at  many  points.  Fine  crystals  (f .  4)  of  idéal  symmetry  of  a  rich  red  color  and  an  inch  or 
more  in  diameter  occur  in  tbe  mica  scbists  at  Fort  Wrangell,  mouth  of  the  Stickeen  R.,  in 
Alaska. 

In  Canada,  at  Marhiora,  dark  red;  at  Grenville,  acinnamon-stone;  an emerald-green  chrome- 
garnet.  ut  Orford,  Québec,  in  granular  masses  and  druses  of  minute  transparent  dodecahedral 
crystals,  with  millerite  and  calcite;  and  in  the  same  vicinity  large  cinnamou-red  and  yellowish 
crystals  of  garnet  along  witb  pyroxene;  fine  colorless  to  pale  olive-green,  or  brownish  crystals, 
at  Waketicld,  Ottawa  Co.,  Québec,  with  wbite  pyroxene,  bouey-yellow  vesuvianite,  etc.,  also 
others  bright  green  carrving  chromium;  dark  red  gamet  in  the  townshipsof  Villeneuve  (spessar- 
tite) and  'templeton;  pale  yellow  at  N.  Elmsby. 

In  jewelry,  tbe  ligbter  clear  garnets  are  often  called  hyacintb.  The  yellowish  is  tbe  Jacinia 
la  bella;  a  yeflowisb  crimson,  the  Ouamaceino;  and  another  very  similar.  Vermeille,  or  Hyacinth- 
Oarnet;  tbe  red,  with  a  violet  tinge,  Rubinodi-roeca,  and  also  Grenat  Syrian  (from  Syriam  in 
Pegu),  and  probably  tbe  AmethyetizonteH  of  Pliny.  The  deep  and  clear  red,  like  Burgundy  wine 
in  shade,  is  tbe  \me  precious  garnet,  wbicb  is  eitber  pyrope  or  almandite.  Tbe  ancient  name 
avhfja^,  meKiiiwg  a  burning  coal,  allndes  to  the  internai  fire-like  color  and  reflcction,  and  was 
applied  also  to  some  ruby.  The  Latin  name  carbunculue,  from  carho,  eoal,  bas  tbe  same  signifi- 
cation. 

AIL— Garnets  containîng  ferrons  iron  often  become  rusty  and  disintegrated  through  the 
oxidatiou  of  the  iron,  and  sometimes  are  altered,  more  or  less  corapletely,  to  limonite,  magnetite, 
OT  îiêmatiie.  Tbe  action  of  waters  containinîç  traces  of  carbon  dioxide  and  carbonates  and  sili- 
calcs  in  solution  results  in  the  same  changes  nearly  as  with  pyroxene,  producing  al  diffei-ent 
times  a  loss,  or  altération,  of  bases,  or  by  a  further  cbange  and  the  addition  of  water,  sUndte, 
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serpentine,  ehlorite.  The  lime  in  the  lime  gamets  may^  be  taken  up  by  tbe  carbonic  acid  of  tbe 
waters;  and  if  magnesia  is  combiued  witb  tbe  carbonic  acid,  it  may  take  tbe  place  of  tbe  liuie, 
and  tbus  give  rise  to  a  iterpentine  or  steatiU  pseudomorpb,  or  to  a  dilorite,  if  tbe  iron  partly  re- 
mains. Alkaliue  uiirbouates  seldom  produce  tbe  cbanj^es,  for  alkaliue  pseudouiorpbs  are  rare. 
An  excess  of  silica  is  to  be  expected  iu  analyses,  accordmg  to  Biscbof,  siuce  part  of  tbe  bases  is 
often  lost  tbrougb  incipient  cbange.     Quartz  also  occurs  witb  tbe  form  of  garnet. 

Tbe  couimoD  iron-aluminium  garnet  is  especially  liable  to  altération,  aud  besides  tbe  changes 
noted  above,  pseudomorpbs  of  scapolite,  mica,  oligocluse,  epidote,  amphibole  bave  been  noted  (cf. 
Cathrein,  below).  Tbe  calcium- iron  garnet  yielos  pseudomorpbs  of  epidote,  ehlorite,  serpentine, 
ortboclase. 

The  magnésium-aluminium  garnet,  p^rrope,  is  also  frequently  altered,  forming  ehlorite, 
serpentine,  and  various  more  or  less  detinite  substances.  8chraurs  kelyphiU  (Vb.  G.  Reichs., 
244,  1879,  7a.  Er.,  6.  859,  1882)  forms  a  zone  about  a  nucleus  of  pyrope  (bence  from  KéXv4>oî, 
a  nut  iûieU)  at  Krems,  Bobemia.  Its  composition  is  given  by  the  analysls  below,  but  Lasaulx 
U.  c.)  has  shown  that  it  is  not  a  homogeneous  substance. 

SiOa    AUOsFeaOa   FeO   MnO   MgO    CaO 
JSTtf^ypAtte  G.=3  064       4041    13-35    2  47    702    OSl    2740    5  05  ign.  2*21,  Cr,0«  l-75=99-97 

On  the  altération  of  garnet.  see  Blum,  Pseuuomorpbosen,  Roth,  Cb.  Géologie,  1;  also  the 
following:  Hellaud,  Pogg.,  146.  480.  1872;  Saualpe,  Niedzwiedski,  Min.  Miltb.,  162.  1872;  Lsx., 
Ber.  nied.  Ges..  July  3,  1882;  serpentine  région  near  Budweis,  Bobemia.  Schrauf,  Zs.  Kr.,  6, 
321, 1882,  and  Lsx.,  8,  303,  1883;  altered  carnets  in  amphlbolyte,  Tyrol,  Cathrein,  Zs.  Kr.,  10, 
483,  1885;  Lake  Superior,  crystals  altered  to  ehlorite,  Pumpelly,  Am.  J.  Se,  10,  17,  1876;  L. 
Superior  and  Ck>lorado,  Pentield  and  F.  L.  Sperrv.  Am.  J.  Se  ,|32,  807.  188«. 

For  the  anales  of  tbe  various  kinds  of  "  ehlorite  "  produced  by  tbe  tilteration  of  garnet,  e.g. 
that  of  L.  Superior,  Salida,  Col.,  see  under  tbe  Chi<orite  Group,  p.  660. 

Artif. — Obtained  artiâciuUy  witb  difflculty.excepttbemangiinesianyariety,  spessartite,which 
bas  been  formed  by  Gk)rgeu  from  fusion  of  ,tbe  constituents  in  magnésium  chloride;  also  by 
Bourgeois  with  arborescent  crystallites  of  bausmannite.  Tbe  fusion  of  carnet  ordinarily  résulta 
in  tbe  séparation  into  such  compouuds  as  pyroxene,  melilite,  monticellite,  scapolite,  anorthite. 
Melanite  with  nepbelite  has  been  formed,  however,  from  fusion  by  Fouqué  and  Lévy.  Also 
early  reported  that  melanite  carnets  bave  been  obtained  in  a  glass  proceeding  from  the  fusion  of 
Tesuvianite  (Klapn)tb)  and  ot  a  melanite  from  Frascati  (by  Kobell).  Miller  mentions  the  occur- 
rence of  garnet  in  crystals  as  a  furnace  product.  Cf.  Bourgeois,  Ann.  Cb.  Phys.,  29,  458,  1888, 
«nd  Reprod.  Min.,  121,  1884;  Doelter.  Jb.  Min.,  1,  158,  im\i  Fouqué  &  Lévy,  Bull.  Soc.  Min., 
2,  105,  1879,  also  Synth.  Min..  121.  1882;  Gorgeu.  Bull.  Soc.  Min.,  6,  283,  1883. 

Re£— <  See  Bauer,  Zs.  G.  Ges..  26,'  119,  1874,  for  list,  early  autborities.  localities,  etc. 
«  Websky,  Jordansmlibl.  Zs.  G.  Ges.,  21,  753,  1869.  »  Bauer.  1.  c.  *  E.  S.  D.,  New  Haven. 
Am.  J.  Se..  14,  218,  1877.  *  Rath,  Pbtschtbal,  other  planes  with  anomalous  indices  are  noted, 
Zs.  Kr..  2.  173,  1878.  •  Schumacher,  Zs.  G.  Ges.,  30,  493,  1878.  ■»  Rath,  Piz  Alpetta,  Zh.  Kr., 
6.  495.  1881.  »  E.  Sec,  Tiriolo,  Rend.  Ace.  Linc,  2, 182, 1886.  »  Cathrein.  Rothenkopf,  Tyrol, 
Min.  Mitth..  10,  55,  1888.  '•  Wiik,  Min.-Saml.  Helsingfors.  p.  88,  1887.  "  Cathrein,  grossula- 
rile.  Le  Selle.  Tyrol,  Mm.  Mitth.,  10,  397,  1888. 

"  Ttnns,  Arzruni,  PitkAranta,  be  shows  also  that  the  supposed  twins  of  Kobell  with  tw.  pi. 
0  are  only  accidentai  associations,  Vh.  Min.  Ges.,  23,  126.  1887.  "  Parting  |  d,  Mùgge,  Jb. 
Min.,  1,  289. 1889. 

^*  Optieal  anomalies,  Wichmann,  Zs.  G.  Ges.,  27,  749,  1875;  Hirschwald.  Min.  Mitth..  240, 
1875;  Lsx.,  Jb.  Min..  630.  1876;  Mld.,  Ann.  Mines,  10,  100,  1876;  Btd.,  Bull.  Soc.  Min.,  4.  12, 
1881;  Klein,  Jb.  Mm..  1,  87.  1883,  1,  200,  1887;  G.  NordenskiOld,  G.  F5r.  Fôrb..  12,  350.  1890; 
Bgr.,  Zs.  Kr.,  16,  170.  1890.  ^^  Refractive  indices,  quoted  by  Rosenbusch,  Mikr.  Phys.,  260, 
1885:  cf.  also  Dx.,  N.  R.,  8,  1867.  Abêorption  specira,  Vogel,  Ber.  Cb.  Ges.,  10,  373,  1877. 
Spécifie  hsat,  Oberg,  Ofv.  Ak.  Stockb.,  42,  No.  8,  48,  1885. 

Trautwinite  e.  Ooldsmiih,  Proc.  Ac.  Philad.,  pp.  9.  348,  865.  1878.  An  impure  uvarovite 
(Genth)  occurring  with  chromite  from  Monterey  Co.,  Cal. 

371.  80H0RI.0MITE.  Shepard,  Am.  J.  Se,  2.  251.  1846.  Ferrotitanite  Whitney,  J. 
Nat.  Hist .  Boston,  6,  45.  1849.     Schorlamit  Rg. 

Iwaarit  Kutorga,  1851.  N.  Nd.,  Verz.  Fini.  Min.,  1852.     Ivaarite. 

Isometric,  in  trapezohedrons  and  dodecahedrons  (?).  Usually  massiye,  without 
cleavage. 

Fracture  conchoidal.  H.  =  7-7*5.  G.  =  3'81-3*88.  Lnster  vitreous.  Color 
biacky  sometimes  tarnished  blue,  and  with  pavonine  tints.  Streak  grayish  black. 
Optically  igotropic  like  garnet,  Dx. 

Comp.— Probably  analogous  to  garnet,  3CaO.(Fe,Ti),0,.3(Si,Ti)0,. 

Cf.  Rg.,  Min.  Cb..  Erg.,  201,  1880.  Kocnîg,  Proc.  Acad.  Philad.,  855,  1886. 
AnaL— 1,  Whitney,  1.  c.    2.  Rg.,   Min.  Ch.,  672,  1876.    8,  Knop,    Zs.    Kr.,  1,  58,  1877. 
4  Koenig,  1.  c.    Also  5th  Ed.,  p.  890. 
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G.  810,     TiO,   PeaO,   PeO    CaO    MgO 

1.  Magnet  Cove  8-807       2566    22  10    21-58      —     2978      —    =9912 

2.  •'          "     8-783        2609    21-34    2011    1-57    2988    1-36  =  9985 
8         26-10    20-52         21 95         29-85    1-47  =  99'39 

4.        "  "     8-876       25-80    1246    28-20    0 '46»  8140    122  Ti,0,4-44,  AlsO.  1*00  =  99'9S 

•  MnO. 

The  minerai  was  flrst  correctljr  describod  and  analyzed  by  Whîtney,  1.  c.  Shepard  made  II 
a  hydrous  silicate  of  iron  sesquioxide,  yttria.  and  perhups  thoria.  Eoenig  ^owed  that  it  could 
be  referred  to  tbe  Garnet  Group,  an  idea  earlier  suggested  by  Rg.  and  others. 

P3n^.,  etc.— B.B.  fuses  quietly  at  8  to  a  black  glass.  ReactioL3  for  iron  witb  tbe  fluxes. 
Fused  witb  sait  of  pbospborus  on  charcoal,  witb  tin,  in  tbe  inner  flame,  gives  a  violet  bead. 
Gelatinizes  witb  bydrocbloric  acid,  tbe  solution  becoming  violet  wben  boilai  witb  metallic  tin 
(titanium). 

Obs. — In  small  masses  witb  elœolite  and  brookite  in  tbe  Ozark  Mts..  Magnet  Cove, 
Arkansas.  It  occurs  intimately  associated  witb  black  garnet  forming  parts  of  garnet  crystals 
and  probably  bas  itself  tbe  same  form.  A.  titaniferous  ^met  resembling  it  occurs  in  tbe 
Eaisei-stubl,  near  Oberscbaffbausen,  in  pbonolyte.  Cf.  £jiop,  1.  c.  and  analyses,  p.  444. 
Named  from  a  resemblance  to  scborl  (black  tourmaline). 

IvAARTTB  N.  Nordenskiôld,  Beskr.  Fini.  Min.,  101,  1855.  Has  tbe  cbaractersof  scborlomite, 
and  like  it  is  found  witb  elœolite.  It  occurs  botb  massive  and  in  garnet-like  crystals,  is  lustroua 
black  and  opaque,  witb  adamantine  luster  H.  =  6-0,  aud  G.  =  8*67-3-69.  Tbe  minerai  ia 
atated  on  tbe  basis  of  an  unpublisbed  analysls  of  Tboreld  to  bave  tbe  percentage  composition 
(calculated) :  810.  2915,  TiO,  1898,  FeaO>  25*26,  CaO  2661  =  100.  wbicb  corresponds  very 
closely  to  scborlomite.    B.B.  fuses  to  a  black  glass.    From  Ivaara  in  Kuusamo,  Finluid. 


MONOCLINIC  8PECIE8  RELATED  TO  THE  FOREGOING. 

Partschinite  and  Agricolite  bave  respectively  tbe  composition  of  spessartite  and  eulytite. 
Both  species  need  f  urtber  examination. 

372.  PARTSOHXNITB.  Partsebin  Haid.,  Ber.,  3,  440,  1847,  Ber.  Ak.  Wien.  12,  480» 
1864 

Monoclinic.    In  small  duU  crystals  somewhat  resembling  angite. 
Porms:    a  (100,  i-%\     c  (001,  0).    m  (110,  /).    e  (011,  1-i),    p  âl2.  i).    Angles  (meas. 
Poetterle)      mm"'    =  88*  8,       ae   =  52"   16',      «'    =   64',       also  (cale.)    <^  =   63"  8', 
pp'  =  76"  34'. 

Fracture  subconchoidal.    H.  =  6-5-7.     G.  =  4-006  Haner.      Laster  a  little 
greasy,  feeble.     Color  yellowish,  reddish.     Subtransi ucen t. 
Comp.  -  (Mn,Fo),Al,Si,0^,  like  spessartite. 
AnaL — 1,  2,  Hauer.    Anotber  incomplète  analysis  gave  4672  p.  c.  SiOt. 

SiO,  Al.O,  PeO  MnO  CaO  H,0 

35-28  1«03  14-38  2911  [1-82]  0-38=100 

34-89  18-95  1386  29-34  277 

Oba.— In  veiy  small  dull  crystals  and  rounded  fragments,  in  tbe  auriferous  sands  of 
Ol&bpian,  Transylvania;  attention  was  early  called  to  tbem  by  Breitbaupt. 

373.  AaRIOOLrri!.    I^^enzel,  Jb.  Min  ,  791,  947,  1878;  686,  1874. 

Monoclmic,   Groth.      (i  =  70°.     In  globular  or  semi-globular  forms,  with 
radiated  or  fibrous  structure.     Also  in  indistinct  groupa  of  crystals.     Soft,  brittle, 
heavy.     Lnster  adamantine,  greasy.     Colorless  to  wine-yellow,  hair-brown. 
Comp. — As  for  eulytite,  Bi^Si.O,,. 
Anal. — Frenzel,  1.  c. 

SiO,  16-67  BiaO,  81  82  Fe,0,  0*90  =  99-39 

Obs.— Occurs  at  Jobanngeorgenstadt  on  quartz,  associated  witb  native  bismutb,  cloanthite,. 
bismite;  also  at  tbe  mine  NeuglOck,  Schneeberg. 

Inoludes.  according  to  Frenzel.  tbe  arseninsmiiik  of  Breitbaupt.  Arseuik-Wismuih  Wem^ 
Breilb.  Letzt.  Min.  8y8t..  23,  62,  Hoffm.,  4,  66,  lsl7      Formerly  included  wilh  eulytite. 

Named  for  tbe  Saxon  mineralogist,  Georg  Affiicola  (1490-1565). 
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44» 


5.  Chrysolite  Group.    B,SiO«.    Orthorhombic. 
374.    MonticeUite  CaMgSiO,  à:l\è  =  0-4337  :  1  : 0-5758 

0-4656  :  1  :  0-5865 


375.  Forsterite 

Boltonite 

376.  Chrysolite 

Hyalosiderite 
376A.    Hortonolite 
376B.    Titan-OUvine 

377.  Fayalite 

378.  Knebelite 

379.  Tephroite 
379A.     fioepperite 


Mg.SiO, 
(Mg,Fe).SiO, 

(Fe,Mg,MD),SiO, 

Fe,SiO, 
(Fe,Mn),SiO, 
Mn,SiO, 
(Fe,Mn,Zn),SiO, 


0-4584  :  1 :  0-5793 


0-4600  : 1  :  0-5939 


pecies  of  tbe  Chrysolite  Group,   RaSi04,  are  closely  related  in  anrie   le 
.1)04  ;   also   somewliat  less  closely  to  the  species  oi  the  Diaspore  Groupe 


In  fonn  the  s 
Chrysoberyl,  BeAl 
H,A1,04,  etc.    Cf.  BrOgger,  Zs.  Er.,  18.  877,  1890. 


374.  MONTIOBLUTB.   Brooke,  Fhll.  Mag.,  10, 265, 1881.    Batrachit  BreUh,,  Char..  907^ 
1832.    Sacchit  [misprint  for  Scacchit?]  N,  Nordemldoid,  Atom.  Ch.  Min.  Syst.,  94,  1848. 

Orthorhombic.    Axes  à:l\b  =  0-43375  :  1  :  0-57576  Kath*. 

100  A  110  =  23°  27',  001  A  101  =  53°  Of,  001  A  011  =  29°  55^'. 

Porma»  :  m  (110,  /)  d  (101,  1-î)  *  (021,  2-1)  /(121.  2-5) 

h (010,  il)  s  (120,  t-â)  h  (011,  1-i)  e  (111,  1) 


mm"'  =  46'  54' 
mf  =  98*  r 
M     =106"   V 

1. 


hh'  =  69*  52' 
kk  =  98'  8' 
eé  =98°   0' 


ff'  =  82'  4' 
ee"  =  110'  42' 
ff"  =  120'  48' 

2. 


ee'"  =  ♦88"  18' 
me  =♦84"  89' 
ff"=   69"  26' 

3. 


1,  Yesuvius,  Rath.    2,  Monzoni,  Id.    3,  Magnet  Cove,  Pirsson. 

Orystals  like  chrysolite  in  habit  (f.  1-3).  Also  in  embedded  crystalline  grains 
and  cleavable  massive. 

Cleavage:  h  distinct.  Fracture  snbconchoidal  to  uneven.  Brittle.  H=5-5-5. 
G.  =  3-03-3-25.  Luster  vitreous,  slightly  résinons  in  the  massive  variety.  Color- 
less,  yellowish  gray,  pale  greenish  gray,  and  whitish.  Streak  uncolorea.  Trans- 
parent to  translucent. 

Var.— (1)  MandeeUite,  in  colorless  to  yellowish  gny  crystals;  the  original  from  VesuviuB; 
G.  =  81 19^-245. 

(2)  BairachUe,  cleavable  massive,  of  a  pale  greenish  gray  color,  or  whitish;  G.  =  8*088» 
Breith. 

Ckrnip.,  Tar.— CaMgSiO,  or  CaO.MgO.SiO,  =  Silica  38-5,  magnesia  25-6,  lime 
35*9  =  100.     Iron  replaces  part  of  the  magnésium. 
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SILICATES, 


AntL— 1.  Rg.,  Pogg..  109.  569,  1860.    2,  Id.,  ib.,  61, 446. 1840.  8.  Rata,  ib.,  166,  82. 187& 

4,  Gentil,  after  deducting  4*7  p.  c.  apatite,  Am.  J.  8c.,  41, ,  1891. 

SiO,    FeO  MnO   MgO     CaO  ign. 

1.  MonticellUe       Q.  =  8119       87*89    5*61      —     2204    8492  —  =  10046 

2.  Batrachite  87*69    2*99      ~     21*79    85*45  1*27=    99*19 

8.  *•  G.  =  8054    I  38*26    4*80      —     2805    84*75      —  =  100*85 (ign.  l'81) 

4.  MagnetCove    G.  =  8*108    |  3514    5*25    1*17    21*65    84*20  2*40  Al.O.  0*19  =  100 


A  chrysolite  from  the  paleopiciyte  of  Dillenburg,  Nassau,  gave  Obbeke:  SiOs  42*68» 
MnO  6*48,  MgO  85*68,  CaO  14*09  =  98*78.  Jb.  Min.,  845,  1877. 

Pyr.,  etc. — B.B.  rounded  only  on  the  edges.  Soluble  in  dilute  bydrochloric  add  to  a  clear 
solution,  wbicb  on  evaporation  gelatiuizes. 

Obs. — Occurs  in  crjstals  embedded  in  granular  limestone  wlth  mica  and  augite,  on  Mte. 
Somma;  very  rare,  most  so-called  monticellite  being  simply  chrysolite.  In  small  masses 
{batrachiU)  containing  calcite  and  black  spinel  at  the  Toal  dei  Rizzoni,  on  the  south  side  of  Mte. 
Monzoni  in  the  'i'yroT.     Also  on  the  Pesmeda  Alp  in  the  same  région. 

Monticellite  also  occurs  in  crystals  (f.  8  and  anal.  4),  and  in  grains  embedded  in  calcite,  at 
Magnet  Cove,  Arkansas;  the  crystals  hâve  a  pale  yellowi^h  gray  coTor  and  are  of  considérable  size, 
up  to  1  inch  in  length. 

Monticellite  was  uamed  after  the  Italian  mineralogist,  T.  Monticelli  (1759-1846);  Balrtichiie 
from  /aârpaxoÇ,  frog,  in  allusion  to  the  color. 

Alt. — The  crystals  from  Tyrolare  oftenaltered  to  serpentine  (anal.  1),  also  in  part  consisting 
of  an  affgregate  of  minute  fassaite  crystals  (anal.  2).  There  is  a  remarkable  similarity  in  form. 
as  noted  by  Rath,  between  the  form  of  the  original  fassaite  of  the  locality  and  the  altered 
monticellite.    Cf.  Rath,  1.  c. 


SiO, 

Al.O, 

FeO 

CaO     MgO 

H,0 

1.  Serpentine    G.  =  2*617 

41*81 

1*84 

5*78 

6*47  *  83  08 

12*85  =  100*28 

2.  Foêwile       G.  =  2*960 

47*69 

7*01 

8*62 

24-57    1610 

1*05  =  100-04 

ReC— 1  Rath,  Pogg.,  Erg.-Bd..  6,  484,  1870;  166,  24, 1875. 


376.  F0R8TBRITB.  2:^,  Ann.  Phil.,  7.  59,  1824. .  Peridoto  bianco  Seacchi,  Distrib. 
âist.  Min.,  63,  Napoli,  1842.  Péridot  blanc  Fr.  White  Olivine  Boltonite  Shep.,  Min.,  1, 
78,  1835. 

Orthorbombic.     Axes  à:l\t  —  0-46476:  1  :  0-58569  Bauer'. 

100  A  110  =  24''  551',  001  A  101  =  51°  34',  001  A  OU  =  30°  211'. 

s  (120,  ii)  h  (011. 1-ï)  /(121.  2-2) 


Forma*: 

a  (100,  i-i) 
h  (010,  i-%) 


c   (001,  0) 
y  (540,  i^)» 
m  (110,  /) 


r  (180,  ii) 
d(101,l-i) 


A;  (021,  2-ï) 
e  (111.  1) 


l  (181,  8-S) 


2. 


.'" 


yy       = 


m 


fnm 

88'  = 


dcP 
hh' 


40'  47V 
49"  51' 
94**  11' 
71"  18' 
108^  8' 
60°  48' 


kk' 
eé 


." 


efi'    = 


m 


ee 

ff"' 
W" 


99"    If 
94"  48' 
108"  81' 
40"    Oi' 
72"    r 
95"    8' 


In  crystals  resemblin^  chrysolite  ;  of  ten 
wi th  h  prominent  ;  sometimes  m  twins.  Also 
in  embedded  imperfect  crystals,  grains,  or 
masses. 

Cleavaçe:  h  distinct,  c  less  so.  Fracture 
subconchoidal  to  uneven.  H.  =  6-7.  6.  = 
3-21-3*33.  Luster  vitreous.  Transparent 
to  translucent.     Color  white,  yellowish  white,  wax-yellow,  grayish,  bluish  gray, 

freenish;  sometimes  becoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
treak  uncolored.     Optically  -j-.    Ax.  pi.  ||  c,     Bx  J_  a.     Axial  angles,  Dx.* 


1,  Baccano,  Strûver.    2,  Ural  (anal.  7),  Ek. 


2H|^r  =  100"  52' 
2Ho.r  =  111'  28' 

2H     =  lor    2' 

2HiJ  =  111^  18' 

2Ha.bi  =  101"  80' 
2Ho.bi  =  110'  43' 

fir    =  1-657 
2Vr    =  86"  r 

py    -  1-659 
2VV    =  86    10' 

/îbi    =  1-670 
2Vbi   =  86"  82' 
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Var. — 1.  FoTêterUe,  white  crystals  f rom  Vesuvius,  etc.  ;  also  in  colorless  finrains;  H.  =  7; 
Q.  =  8*248  ^, 

2.  Bolionitâ,  in  embedded  grains  or  imperf ect  crystals  of  a  pale  greenish  or  yellowiah  color, 
«howing  distinct  cleavage,  from  Bolton,  etc.,  Mass.;  H.  =  6-65;  G.  =  8'208-3'828  Smith. 

Comp. — Magnésium  orthosilicate^  Mg,SiO^  or  2MgO.SiO,  =  Silica  42*9,  mag- 
nesia  57*1=100.  Iron  is  présent  in  small  amount,  and  thus  it  passes  into  ordinaiy 
chrjsolite,  for  no  sharp  line  can  be  drawn  between  the  two  species;  see  further 
pp.  452,  453. 

AnaL-l,  Rg.,  Pogg.,  109,  568,  1860.  2,  Rath,  ib.,  166,  84,  1875.  8,  4,  Mlerisch,  Min. 
Mitth.,  8.  119,  1886.  5,  Knop,  Zs.  Kr.,  13,  240,  1887.  6,  Helland,  Pogg.,  148,  829,  1878. 
7,  Nikolayey,  Vh.  Min.  Ges.,  17,  809,  1882.  8,  J.  L.  Smith.  Am.  J.  Se,  18,  872,  1854. 
9,  BruBh,  ib.,  27,  895, 1859. 

SiO,    MgO    FeO   CaO    ign. 

1.  Mte.  Somma  G.  =  8*248       4241    53*80    2-88      —       —  =  08*04 

2.  "         "        G.  =  8191        42-88    54*90    1*57     tr.       —   =  98*80 

a      "         ••  4109    52*51    3*80      —     0*24  Na,0  0*80,  K,0  018  =  98-12 

4.  *•         ••  41*85    56*17    1*07      —     0*19  Na^O  012.  K,0  0*40  =  99*80 

5.  Eaiserstuhl  41*88  49*83  4*56  —       —  MnO  1*78,  AUO.&loss  200=100' 

6.  Snarum  G.  =  8*22  41*32  54*69  2*89  —  0'20  A1,0,  0*28,  CrO  0*05  =  98*98 

7.  Ural  G.  =  8191  4011  57*73  0*22  —  0*16  Fe,0,  118  =  99*40 

8.  BolionUâ  G.  •=  8*828  |  42*75  51*70  2*28  —  1*90  A1,0, 018  =  98*81 

9.  "  G.  =  8*21  42*82    54*44    147    0*85    0*76  =  100  84 

Pyr.,  «to. — ^B.B.  unaltered  and  infusible.  Boltonlte  gives  traces  of  moisture  in  the  closed' 
tube  and  beoomes  colorless.  Decomposed  by  hydrochloric  acid  with  séparation  of  gelatinoua 
silica. 

Obfl. — Faritârite  occurs  in  implanted  crvstals,  with  spinel  and  augite  in  ejected  masses  on 
Mte.  Somma,  Vesuvius;  also  in  the  Albani  Mts.  at  the  crater  of  Baccano,  with  wollastouite, 

Sarnet.  spinel,  etc.;  with  serpentine  at  Snarum,  at  Norway;  in  a  bluish  calcite  at  tbc  Nikolaye- 
[azimilian  mine,  Zlatoust,  Ural;  in  the  limestone  of  the  Schelinge  Matte,  Kaiserstuhl,  in  grains 
of  a  dull  yellow  color. 

Bolionite  is  disseminated  through  a  whitish  crystalline  limestone,  at  Bolton,  Mass.;  also  at 
Roxbury  and  Littleton,  Mass.  ;  its  embedded  masses  or  crystals  are  of ten  over  an  inch  through, 
and  rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thcn  softer  and  hydrous, 
with  the  composition  of  villarsite,  see  under  chrysolite,  beyond. 

ForêUrUô  was  named  by  Lévy  after  Mr.  J.  Forster,  founder  of  the  Heuland  cabinet. 

Artif. — Artificial  magnésium  chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  la 

•a  porcelain  furnace  a  mixture  of  silica  and  magnesia,  with  potassium  carbonate,  or  boric  acid. 

Ann.  Ch.  Pbys.,  33,  56,  1851.     Also  later  by  Hautefeuille  by  fusing  a  mixture  of  silica,  mae< 

nesia,  and  magnésium  chloride,  ibid.,  4,  129,  1869;  again  by  Lechartier  similarly,  but  using  ciu- 

cium  chloride,  C.  R.,  67.  44,  1868. 

Réf.—»  Jb.  Min.,  1,  23.  1887.  •  Mlr.,  318,  1852;  also  Lévy,  1.  c.  »  Hbg.,  Min.  Not.,  I,  21^ 
1856.     <  Dx.,  N.  R.,  81,  1867,  Min.,  2,  ix,  1874. 

• 

376.  OHRTBOUTB.  Smara^dus?,  Beryllus?,  pt.  Vet,  Topazos?  pt.  Flin,  Not  Chryso^ 
lithus  [=  Topaz]  Plin.,  37,  42.  Chrysolit.  Gemma  pellucidissima  colore  viridi  subflavo  iu 
igné  fugaci  (description  also says quadrangular,  infusible,  eic.),Wall.,  Min.,  118,  1747.  Peridot 
ordinaire  [not  the  Oriental]  cTArgenville,  Orykt.,  161, 1755.  GulgrOn  Topas  =  Chrysolit  Cronst., 
Min.,  43,  1758.  Chrysolite  ordinaire  de  Liêle,  Crist.,  230,  1772,  2,  271,  1783  [not  Peridot  de 
Ceylan  =  Tourmaline  ib.,  2.  3461.  Krisolith  Wèm.,  Bergm.  J.,  378,  1789  +  01ivine(fr.  basait) 
r=  Chrysolite  des  Volcans  Fatijas.  Vivarais,  1778.]  Wern.,  ib.,  55,  1790.  Peridot  ff.,  Tr.,  3. 
1801.  Hyalosiderit  Walehner,  Schw.  J.,  39,  65,  1823.  Glinkit  Romanovski,  Bergjoumal  Russ., 
Oct.  1847;  ident.  with  Chrysolite,  Beek,  Vh.  Min.  Ges.,  244.  1847. 

Orthorhombic.    Axes  à  :h:  è  =  0-46575  :  1  :  0-58651  Koksharoy*. 

100  A  110  =  24^  58' 26",  001  A  101  =  51°  32' 48",  001  A  011  =  30°  23' 31". 

Porm««:  m  (110,  /)  fi  (106.  J  î)*  v>  (012.  H)»  Ç  (li«,  *)*  9  (313,  1-2) 

a  (100,  t-i)  ê    (120,  i-i)  v  (102.  i-î)*  h  (011,  1-ï)  o  (112,  i)*  /  (121,  2-2) 

b  (010,  ùï)  r    (130,  ii)  d  (101,  1-i)  k  (021,  2-)f)  e  (111,  1)  l  (131.  3-4) 

c  (001,  0)  f    (140,  *4)  t  (041,  4-i) 

Also,  on  cryslal.s  from  the  Pallas  Iron  (Koksharov^)  iiiriCrodome  y  on  edge  d/o,  and  macro- 
pyramid  a  on  edge  d/o. 
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HTTJCATEa. 

tnfih 

'  =  49"  57' 

dd 

=  108"    6' 

eo 

=  84"  47' 

f     =  78*  80' 

$$' 

=  W    4' 

fO%0' 

=    82"  41' 

tê 

=  54"  15' 

ÏT     =  68"  47* 

rr' 

=  71"  11' 

hk' 

=    «0"  47' 

^ 

=  59"  60i' 

00"  =  27"  52è' 

^m' 

=  56''  27' 

kk' 

=    99"    6 

el 

=  eW"  12' 

ee'"  =  40"    5' 

fiff 

=  28"  42' 

û" 

=  188"  50' 

00' 

=  62"  17' 

/"'   =  72"  18' 

fOt' 

=  64"  28' 

«î 

=    18*    2' 

M' 

=  94"  44' 

«"'    =  95*    9' 

1. 


2. 


3. 


n        a 


m 


Figs.  1,  Vesuvius,  Kaih.    2,  Oriental  ehryêoliU,  Rose.    4.  ByaloëideriU,  Hauer. 


6. 


d' 


Twins  rare:  (1)  tw.  pi.  h  (011)'  with  ce  =  60°  47',  penetration-twins,  sometimes 

repeated  forming  stellate  trillings,  similar  to  those  of 
chrysoberyl;  (2)  tw.  pi.  w  (012)  the  vertical  axes 
Crossing  at  an  angle  of  about  30°  since  ce  =  32°  41'. 
Crystals  often  flatteued  ^  a  or  b,  less  commonly  elon- 
gated  II  é.  Massive  and  compact,  or  granular;  usually 
in  embedded  grains. 

Cleavage;  b  rather  distinct;  a  less  so.  Fracture 
conchoidal.  Brittle.  H.  =  6-5-7.  G.  =  3-27-3-37, 
increasing  with  the  amount  of  iron;  up  to  3-57  for 
hyalosiderite.  Luster  vitreous.  Color  green — com- 
monly olive-green,  sometimes  brownish,  grayish  red, 
grayish  green,  becoming  yellowish  brown  or  red  by_ 
oxidation  of  the  iron.   Streak  usually  uncolored,  rarely' 

yellowish.     Transparent  to  transhicent. 

Optically  +.     Double  refraction  strong.      Ax.  pi.  [  c.     Bx  J.  a.     Dispersion 

p  <  Vy  weak.    Axial  angles,  Dx.^ 


.1*  k 


a  =  1-661  /î  =  1-678  r  =  1*697  for  yellow  (Na)  .-.    2Vy  =  Sr  46' 

2Ha.r  =  105"  58',  2H».y  =  106"  21',  2Ha.bi  =  107*  14',     .'.    2Vy  =  88"  54',    2Vbi  =  90"  approx. 
2Ho.r  =  108"  80',  2Hoy  =  108"  20',  2Ho.bi  =  107"  57' 


Var.— 1.  Preeiouê,  Of  a  pale  yellowish  green  color,  and  transparent.  G.  =  8*441,  8'35l. 
Occasionally  seen  in  masses  as  large  as  "a  turkey's  egg,"  but  usually  much  smaller.  It  has 
long  been  brought  from  the  Levant  for  Jewelry,  but  the  exact  locality  is  not  known. 

2.  Commoîi;  Olimne  oî 'Werner.  Dark  yellowish  green  to  olive- or  bottle-green.  G.  =  3  26- 
8*40;  fr.  Etna.  Commonly  disseminated  in  crystals  or  grains  in  bnsic  igneous  rocks,  basait  and 
basaltic  lavas,  etc. 

Olinkite  is  pale-green  chrysolite  from  talcose  schîst;  G.  =  8'89-8*43  Herm. 

8.  IIyaU)}<iderite.  A  highly  ferruginous  variety,  anal.  82.  It  has  àibih  —  0*46815  :  1  : 
0-58996.  and  mm"  =  50"  10',  kk'  =  99^^26',  Bauei-*. 

Comp.— (Mg,Fe),SiO,  or  2(Mg,Fe)O.SiO,.  The  ratio  of  Mg  :  Fe  varies  widely, 
from  16:  1,  12  :  1,  eto.,  to  2  :  1  in  hyalosiderite,  and  hence  passing  from  fos- 
terite  on  the  one  side  to  fayalite  on  the  other.  No  sharp  linc  can  be  drawn  on 
either  side.  Titauium  dioxide  is  sometimes  présent  replacing  silica;  also  tin  and 
nickel  in  smallq  nanti ties.     Percentage  composition,  as  follows: 
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8iO, 

MgO 

FeO 

:  Pe  =  9  .  1 

410 

49-2 

9-8 

=     100 

=  5:1 

89-8 

44  8 

16-9 

=    100 

=  8:1 

88*5 

88  5 

280 

=     100 

=  2:1 

872 

881 

297 

=    100 

An  oUyine  from  the  paleopiciyte  of  the  Schwarze  Steln,  Nassau,  contains  14  p.  c.  CaO  aa 
analyzed  by  Oebbeke,  see  p.  460. 

AnaL— 1.  Dingestedl,  Min.  Mitth.,  180,  1878.  2,  Velain,  Bull.  Soc.  Min.,  7,  172.  1884. 
8.  F.  W.  Clarke,  Am.  J.  Se..  36,  485,  1888.  4,  Genth.  Am.  J.  Se,  33,  199. 1862.  5,  Clar,  Min. 
Mitth..  6,  85,  1888.  6,  Rath,  Pogg.,  166,  85,  1876.  7,  Knop,  Jb.  Min.,  698,  1877.  8,Stromeyer, 
Gel.  Anz.  GôU..  2078,  1824,  9,  T.  M.  Chatard,  Am.  J.  Se,  32.  126,  1886.  10,  Fhillip,  Pogg., 
141.  512,  1870.   11,  Ricciardi  [Gazz.  Ch.  Ital..  11,  144,  18811.  Zs.  Kr.,  8.  809.    12.  L.  V.  Pirsson, 

Çriv.  contr.  18,  L.  G.  Eakins,  Am.  J.  Se.,  40,  816,  1890.  14.  E.  O.  Hovey,  priv.  contr. 
6,  F.  W.  Mar,  priv.  contr.  16.  Scbarizer,  Jb.  G.  Reichs.,  34,  707,  1884  17.  Leuchtenberg, 
Min.  Russl.,  6,  68,  1870.  18,  Inostranzev,  Vh.  Min.  Ges.,  4,  810,  1869.  19.  Kalle.  Rg..  Min. 
Cb.,  427,  1876.  20.  Mûller,  Min.  Mittb.,  36.  1877.  21.  Harrington,  Rep.  G.  Canada,  3W).  1878. 
22.  Klnnicutt,  Rep.  Peabody  Mus.  Archœol.,  3,  882.  1884.  28,  Rg.,  MiD.  Ch..  427.  1875. 
24.  Eertscher.  Doelter.  Vulk.  Gest.  Capverd.  Insein.  78.  1882.  26,  £.  £.  Scbm^d.  Pogg.,  84, 
501,  1861.  26,  Beck.  Vh.  Min.  Ges.,  244.  1847.  27.  Hunt.  Am.  J.  Se.,  29,  288,  1860.  28,  HjorU 
dahl.  Nyt  Mag.,  23,  227,  1877.  29,  Ziegenspeek,  Inaug.  Diss.,  p.  28,  Jena,  1888.  80,  E.  S.  D., 
Am.  J.  Se..  3,  49,  1872.  81,  Meyer,  Jb.  Min.,  BeiL-Bd.,  2,  &9.  1888.  82.  Roeenbusch,  Jb. 
Min..  60.  1872. 


1.  Vesuvius 

2.  Ile  Bourbon 

8   Douglas  Co.,  Oregon 

4.  Webster.  N.  C. 

6.  Fehring.  Styria 
6.  Vesuvius 
7    LQtzelberg 

8.  Oriental 

9.  Elliot  Co.,  Ky. 


G. 

8-261 
8-864 


810, 

42-80 
89  96 
42-81 


8*266    I  41-17    49  16 


10. 

11. 

12. 

13. 

14. 

16. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27 

2». 

29. 

80. 

81. 

82. 


Dreiser  Weiher 

Etna 

Vesuvius 

Eiowa.  Kansas,  Mstoor, 

Sandwich  Is. 


8-859 
8188 

8-851 
8-877 

8-86 
8-876 


«( 


Jan  Mayen  8-294 

Pallas  ïron,  Melêor.  8889    { 

Brahin,  Metêor.  8'87 

Vesuvius 

Ultenthal 

S  te.  Anne 

Turner  Mound,  Meteœr,      8-386 

Engclhans 

Cape  Verde  Is.  8-88 

Atacama,  MetêOT, 

Olinkite  8*479 ,  { 

Montarville 

SkuiTUvaselv 

Volcano  Yate  8-42-8*5 

Waterville.  N.  H. 

Hochbohl  8-20 

Kaiserstuhl.  BffaUmderite  8566 

•  Incl.  0-24  Cr,0,,  0-89  A1,0,. 


42-45 
89-93 
4119 
89-73 
4005 

41-25 
41-06 
89  86 
40-70 
89-90 
40-01 
40-89 
40-24 
89-61 
40-36 

40  60 
38-56 
40-02 
89  34 
89-83 
36-92 
39  21 
37-17 
88-80 
38-47 
38-85 

41  90 
36-72 


MgO     FeO 

51-64  601  AUO,  0-42,  CaO  108  =  100-45 
49-18  6-28  A1,0,  233 CaO  205,  =  99*80 
45-12      7-20  NiO  0  26,   Fe.O.  2*61,   Cr.O,  0*79, 

[ign.  0-57  =  99-86 
7-85  CaO  0-04.  NiO  041.  ign.  069.  insol. 

11*23  =  10005 
49*17      8-48  A1,0,  080,  ign.  085  =  101  25 
48-70      8-43  MnO  108.  Al.O.  0*10  =  9819 
60-27      8*54  =  100  [=  99-68 

50-13      9-19  MnaOa  009,   NiO  0  32,   A1,0,  0  22 
48-68      7-14  TiO.  007.   PaO.  0  04.  FcaO,  299*, 
[MnO  0-20.  CaO  116,  alk.  0  29,  ign.  0*80  =  99*42 
48-85      9  90  =  100 

46-83  10-18  A1,0,  068.  H,0  1*88  =  10003 

49-19  10-54  =  99-68  [=  99  85 

4802  10-79  Fe,0,  0*18,   NiO  0*02,    MnO  0*14 

47*15  11-21  =  98-26  [=  100-05 

48-09  11-12  TîO,  0-12.    NiO  0*22\  A1,0,  0  49» 

48-12  11*18  CaO  0  12  =  9981  [=  99*88 

47*41  11-80  MnO  0*29,   Al.O,  006,   SnO,  008 

48  29  11*88  MnO  019,  AUO,  0*21  =  10018 

46*70  12*34  =  99  89 

46-81  12-85  AUO,  086.  CaO,  CuO  tr.  =  99*62 

44-37  12*65  Fe,0,  1*36.    MnO(CoO)    011,  ign. 

46-60  14-06  MnO  010  =  9978        [291  =  9996 

45-81  14-85  =  100 

48  88  15-63  A1,0,  1  24  --=  10008 

43  16  17*21  MnO  1*81  =  99*10 

4406  17-45  =  100*72 

89  68  22  54  =  99*39 

38  29  24*02  =  100*61 

37  62  24*83  =  100*92 

30-62  28*07  MnO  1*24.  CaO  1  -48  =  10021 

28-48  29  16  =  99-54 

81-99  29  96  =  98  67 


»»  Incl.  0-06  CoO. 


«  Incl.  0-11  FcaO, 


Pyr.,  etc.— B.B.  wbitens.  but  is  infusible  in  most  cases;   hvalosiderite  and  other  varietles 
rich  in  iron  fuse  to  a  black  magnetic globule;  some  kindstum  redf  upou  heating.   With  the  fluxes 

fives  reactions  for  iron.    Some  varieties  give  réactions  for  titan ium  and  manganèse.   Decomposed 
y  hydrochloric  and  sulphurie  acids  with  séparation  of  gelatinous  silica. 

Oba. — A  common  constituent  of  some  eruptive  rocks,  especially  those  of  a  basie  cbaracter 
where  it  is  assoeiated  with  augite,  bronzite.  hypersthene.  also  a  triclinic  feldspar  (as  labradorite), 
magnetite.  etc.     Usually  in  embedded  grains  or  less  commonly  distinct  crystals.     Distinct  crys- 
tais  and  varieties  rich  in  iron  are  ^ore  common  in  basait,  basaltic  lavas,  and  the  immediately 
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reUted  rocks;  aiso  In  peridot^,  danyie,  plciytei  commoDlf  in  graina  In  olMne^iabaw.  olivlofr- 
gabbro,  oll7iDe-nuTyt<:.  Further,  not  uncommon  Id  granular  Umestone  and  dolomite,  but  lunall;- 
varleties  low  in  iroQ:  Bomctlmes  an  accessory  (instituent  in  bombtendic  or  pjroienic  crystalline 
sctiists:  occa^ODslIf  In  ora  ileposlla. 

lu  grains,  rarely  crystals,  umbedded  in  some  meteoric  Irons,  especlally  la  the  aiderolltes  or 
^  "PallaBÏtes."  In  tbe  I^llas  Irou,tUecbrysoliteisabundaDtaDd  in  large 

***  yellow  Kmins,  wlilcb  wben  carefullj  exiracted  show  large  uumbers  of 

crystalline  faœw  over  the  rounded  surface  (cf.  Kk.,  1.  c);  through  tbe 
l[iterior  tbtre  nrc  uumerous  boUow  cbuhIs  |  h.  l'be  Eslherville,  lowa. 
tiie  Kiowa,  Katisua,  und  Ibe  AL&cama  météorites  are  others  lu  whlch 
L-hrysolile  Is  similsrly  promineut.  AIho  présent  in  meteoric  stones, 
fi'equenlly  in  spberical  forms.  nr  cbondmies,  sometlmes  mode  up  of  & 
multitude  of  grains  wllb  like  (or  uniike]  optical  orientation  luclosing 
glass  beiwevii  (f.  6). 

Amoug  Ibe  more  prominent  localities  are:   Vesuvlus  lu  lava  and 

on   Munie  Somma  in  cjected  masses,  witii  aueite,   mica,  elc,,  wlicre 

fosterita  also  occiirs.   and  more   commoulf;   tue  crystals   are   some- 

Chrysolite    choodrule      'times  associaled  in  parallel  position  willi  cliuohumite,     Observed  In 

front  tbe  Etiyahinya       tbe  so-ciilled  sanidine  botnbs  at  ibe  Laacber  See.  but  not  common; 

météorite (XlOdiam.).     at  Torslbi-rg  uearMayen  in  llje  Elfel  andforming  themassof  "olivlne 

bombe"  in  tbe  Dreiser  Weiberneur  Daiin  in  the  same  région;  at  Ei- 

pallly  in  Haute-Loire;  atUnkel.on  tbe  Ithiuc,  crystals  se veml  inobeslong;  at  Kapfenslein  In  Lower 

Styrla,  in  spheroidal  masses;  at  Sasbiicb  and  Ibiinf'cn  lu  tbe  KuiscrsiuUl,  near  Freiburg,  Badec, 

in  basait,  ii  variety  contaJuIng  mucb    iron  (hyalonderité).     lu  Swedeti,  nilli  ore-depoaita,  as  at 

Lingban,  Palsberg.  Persberg,  etc.    lu  serpentine  at  Suarum,  Norway,  in  large  crvBtals,  tbera- 

selves  alleren  to  tbe  same  minerai,     Iti  talcose  ecblst,  fourni  near  Eysfilyuisk,  N.  ol  Miask,  and 

near  Sysersk  io  tlie  Ural,  in  greenish  embedded  nodules  {glinkUe,  atisl.  29).     Common  In  tbe 

Tolcanic  rocks  ut  SIcily,    Hecla,  tbe  iiandwicb  Islonds,  tbe  Azorca,   tbe  Canaries,  aud  Cape 

Verde  Islands, 

In  the  V.  B..  In  Tlietford  and  Nomicb,  Vermont,  lu  boulders  of  coarsely  crysl.  basait,  tbe 
crystals  or  masses  several  incbes  througli.  In  oliTine-gabbrn  of  Wuterville,  m  the  Wbite  JMts., 
(anal.  30).  New  Hatnpshire;  at  Webster,  in  Jackson  Co.,  N.  C.  aloug  wjih  serpenline.  pyro- 
Bclerite,  aud  chromite;  with  cbromite  in  Loudon  Co.,  Va.;  in  Laucaster  Co.,  Fa,,  at  Wood's 
raine,  witli  serpeutiue  and  cbromile  (QeulL);  near  Media,  Delaware  Co.,  Pa.,  wilb  brôuzite  and 
chromite.  In  small  clearolive-greeu  grains  wllb  gamelat  some  points  in  Arizona  aud  New 
Mexico,  locallj'  called  Job's  Icars  because  of  Ibeir  pilted  surface. 

I[i  basait  m  Canada,  near  Xontreal,  al  Kougenioui  aud  Mounts  Koyal  aud  Montarrille,  snd 
in  eruplive  rocks  at  otber  points. 

Chrysollte  is  naraed  from  xpi'O'u!,  gold.  and  Ki^oi.  Tbe  byalosideiite,  from  vtxXoi,  glau, 
and  txiitiii'ii.  ifvn. 

Tbe  ehryèoUlhu»  ai  Pliny  was  probal>ly  our  topaz;  antl  bis  Urpa*  our  ekryaoliU.  But  Pliny'a 
Btatemeut  Ihat  "topuzoe"  is  tbe  largcst  of  ail  the  precious  slones.  aud  Ihal  a  statue  4  cubits  blgb 
was  mode  of  It,  sbows  that  be  confonuded  ttigetlier  dillereut  stones.  since  solid  ct)rysolite  crys- 
tals are  nevcr  as  large  as  some  tot>az  crysinls.  and  two  iucbcs  is  an  extrtionliDary  niagoituae. 
The  banlriess  meulioned,  tbat  it  ylelds  to  the  iiclion  of  tbe  file  and  wears  wilb  use,  is  rigbt,  and 
Been!4  Io  prove  that  true  cbrysolite  was  includeil  uuder  Ibe  iiame  Df  lopation.  It  came  from  an 
islaud  io  tlie  Ited  Sea,  and  was  very  bighiy  viiliird.  Il  is  sinted  by  Diodonis  SEciilus  lo  hâve 
resembleil  glass,  but  lo  bave  had  a  rvinarkabte  golden  appearance,  especially  conspicuous  a( 
uight  iKing). 

Alt—Alleiation  of  chrysolile  often  takes  place  tbrough  tbe  oxidalion  of  Ibe  iron;  the 
mintral  becomes  brownlsb  or  reddlsh  brown  and  iridesceut.  The  process  may  eud  in  leaving 
tbe  uavlty  of  tbe  crysinl  Slled  witb  lîmonitc  ur  red  oxide  of  iron. 

A  very  common  kind  of  altération  is  to  the  bjdrous  magnésium  silicate,  serpenline,  wilb  the 
partial  removal  of  tbe  iron  or  i ta  séparation  in  tbe  formof  grainsof  magnetîlc.  alsoasirousesqul- 
oxide:  tlils  change  bas  ofteu  iaken  place  on  a  large  scale.  See  further  under  serpentine,  p,  671 . 
A  change  to  anUiophyllile  and  to  actinoUie  bas  becn  uolcd  (Becke).  Deposits  of  a  bydrous 
nickel  silicate,  near  geulhite.  in  Douglas  Co.,  Oregon.  are  shown  by  Clarke  lobe  probably 
derived  from  a  nlckellfcrous  cbrysolite  (anal.  3):  a  siinilar  occurrence  bas  been  noled  in  North 
Canilina.  See  gentblte.  Cbrysolite  aiso  occure  altered  to  amphibole,  under  certain  conditions, 
In  tlie  obier  crystalline  rocks,  a,  zone  of  wbicb  witb  flbcrs  normal  to  tbe  outlîne  surrounds  a 
nucleusof  Iheonginalmlueral.  Becke  hasgiven  the  naraepiiifeloneedlesof  colorlessamphilwle 
formed  from  cbrysolite  and  enclosing  aiso  some  serpentine,  cblorite,  magnetite,  etc.,  Min. 
Mitih.,  6.  KM.  1882. 

Limbilile,  diimle,  and  nderocltpte  of  Saussure  (J.  Phys.,  841.  17iNI),  ail  from  LImburg  in 
the  Kaiscrstuhl.Brelsgnu,  bave  been  regarded  as  cbrysolite  more  or  lessaltered,  but  Ibia  isdoubt- 
ful.     Cf.  liosenbuBCh,  Jb.  Min.,  16B,  1873. 

Artif.— Cbrysolite  and  tbe  relaled  minerais  of  the  grotip  haveoften been  observed  In  slags,  cf. 

Mlr.,Min..  319.  1863.  alsoLasp.,  Zs.Kr..  7,  494,  1883(lllemtureglveu);  Meunier,  C.R.,93.787, 

1881,  and  especially  Vogt,  Ak.  H.  Stockh.,  Bih..  9  (1),  4r>,  1884.  Arcb.  Matb.  Nat..  30.  8,  1889. 

Ret— I  Ueduced  from  a  séries  of  measurements.  Min.  Ilussl..  6,  18,  1870;  cf.  ib..  6,  13,  18«; 

aiso  Bauer,  Jb.  Min.,  1,  1, 1887,  wbo  compares  tbe  axial  ratios  of  différent  membersof  the  group. 
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»  Rath.  Laacber  See,  Pogg.,  136,  680,  1868.  *  Kk.,  Pallas  Iron,  1.  c.  6.  1.  *  TVlns.  Ralh. 
1.  c.  p.  581;  Kalkowskv.  Zs.  Kr..  10.  17,  1885.  Cf.  Hyland,  Min.  Mitth.,  10,  225,  1888. 
•  Hinne.  Ber.  Ak.  Berlin^  1109,  1889.  ■»  Min.,  1,  31.  1862,  N.  R..  83.  1867,  cf.  also  Rinne,  1.  c. 
•Jb.  Min.,  1,19,  1887. 

YiLiiAiisiTE  Dufrenoy,  C.  R.,  14.  697,  1842,  Ann.  Mines,  1,  887.  1842.  Serpentin  aus  d. 
Malenkertbal  FeUenberg,  J.  pr.  Cb.,  101.  88,  1867. 

An  altered  cbrysolite.  occurring  in  pseudomorpbous  crystals,  often  trillings,  also  in  roimded 
grains.    Analyses. — 1,  2,  Dufrenoy,  1.  c.  and  Min.,  4.  343,  1859.    3,  Fellenberg,  1.  c. 

SiO,    FeO    MnO  MgO    CaO    K,0    H,0 

1.  Traversella       G.  =  2-975        89*61    8-69    2*42    4787    0-53    046    5  80  =  99  78 

2.  Forez  4052    6'25      —     43-75    1*70    0-72    6  21  =  99 16 

8.  Malenkertbal   G.  =  2-99      f  4172    796      —     4215      —       —     6-56  CrO  NiO  0  7b. 

[A1,0,  319  =  101-30 

Anal.  1  is  of  tbe  original  villarsite  from  Traversella.  wbere  it  is  associated  witb  mica,  quartz, 
aiid  dodecabedral  magnetite;  2,  of  grains  froni  tbe  eranite  of  Forez  and  Morvan,  fYance. 
Grains  in  tbe  iuterior  of  tbe  serpentine  pseudomorpbs  oi  Snarum  bave  sometimes  a  similar  com- 
position. Tbe  minerai  from  Pirlo  in  tbe  Malenkertbal,  of  tbe  Grisons,  constitutes  tbe  base  of  a 
serpentine-like  rock,  wbicb  is  sligbtly  crystalline  in  texture,  somewbat  slaty,  feeble  luster.  and 
between  blackisb  gray  and  dark  green  in  color. 

On  tbe  opticaT  properties  of  villarsite  see  Dx..  Min.,  1,  96,  1862,  and  Lcvx.,  Bull.  Soc.  Min., 
10,  144.  1887.  Named  after  tbe  mineralogist,  Villars,  wbo  publisbed  a  Natural  History  of 
Daupbiny. 

Matricitb  N.  0.  Holêty  G.  Fôr.Fôrb.,  2,  528,  1875.  In  crystalline  masses  witb  concentric, 
fine  fibrous  structure.  Fracture  splintery  to  uueven.  Feel  greasy.  H.  =  3-4.  G.  =  2'68. 
Luster  pearly.  Color  gray.  often  witb  a  greenisb  tinge.  Streak  wbite.  Subtranslucent  to 
opaque.    Analysis  (aftei*  tbe  déduction  of  28'36  p.  c.  CaCOs  mecbanically  mixed): 

SiO,        MgO       CaO      A1,0,      FeO       MnO     Na^O       H^O 

83  99        37-96        5  64        1-83        182        047        0  98        17*81  =  100 

B.B.  infusible.  Yields  water  in  tbe  closed  tube.  Decomposed  bv  acids  witb  séparation  of 
silica,  but  does  uot  gelatinize.  Occur8  intimately  mixed  witb  calcite  and  tissociated  witb 
spodiosite,  at  tbe  Krun^rufva  in  Wermland.  Sweden. 

Febbite  Wallace  loung,  quoted  by  Heddle.  Min.  Mag.,  6.  28,  1882.  Heddle,  ibid..  and  7, 
134,  1887.  An  altération  product  of  cbiysolite  in  tbe  doleryte  between  Gleuiffar  nnd  Boyleston 
near  Glasgow.  Scotland.  It  retains  tbe  form  in  some  cases,  is  soft,  deep  red  to  ebocolate-brown 
in  color,  witb  cleavage  prominent  |  a  and  b,  Analysis.  Heddle,  of  tbe  air-dried  minerai  (loss  at 
100%  3-83  p.  c):  SiO,  1302,  AUO,  1316,  FcO,  63-47,  FeO  4-51,  MnO  015,  MgO  6  63.  CaO 
0  76,  H,0  8-39  =  10006. 

376A.  HortonoUte  O.  J.  Brush,  Am..  J.  Se.,  48,  17,  1869,  John  M.  Blake,  ibid.,  p.  20. 
In  crystals  and  crystalline  masses.  Forms:  0(010.  i-i),  c  (001.  0),  «i  (110, /);  d(101,  1-i): 
k  (021,  2-i);  e  (111,  1),  g  (212,  1-2).  Crystals  flattened  |  6,  witb  d  prominent.  Measured  angles; 
bm  =  65%  .-.  mm"  -  50°;  bk  =  40°  45',  .-.  kk  =  98°  30'  Blake. 

Cleavage:  o  (100),  c  (001).  Fracture  uneven.  H.  =  6-5.  G.  =  3'91.  Luster  vitreous  to 
resinous.  Colnr  yellow  to  dark  yellowisb  green  on  tbe  fresb  fracture,  but  black  aud  dull  on 
tbe  surface.     Translucent. 

Composition.  (Fe,Mg)sSiO«.  or  intermediate  between  cbrysolite  and  fayalite,  but  containing 
also  mauganese  aud  bence  near  some  knebelite,  p.  467.  Anal. — G.  J.  Brusb,  1.  c,  on  materifd 
purified  by  an  electro-magnet. 

SiO,  33-59,    FeO  44  37,    MnO  4-35,     MgO  16  68,     CaO  «r.,  K,0  089,  ign.  026  =  99*64 

B.B.  fuses  at  4.  Reacts  for  iron  and  manganèse  witb  tbe  fluxes.  Decomposed  by  bydro- 
cbloric  acid  witb  gelatinization. 

Occurs  intimately  associated  witb  magnetite,  also  embeddcd  in  calcite  at  an  iron  mine  at 
Monroe.  Orange  Co.,  N.  Y.     It  is  named  after  Mr.  Silas  R.  Horton. 

Neochbysolite  a.  Scacehi,  Rend.  Accad.  Napoli,  Oct.  14,  1876.  In  small,  black,  crys- 
talline plates  I  6,  also  tbick  tabular  |  a,  crystallograpbically  identical  witb  cbrysolite.  Ct  F.  Sà., 
Zs.  Kr..  16,  293.  1889.  Peculiar  in  containing  a  considérable  amount  of  manganèse,  but  not 
yet  analyzed.  Found  in  tbe  cavities  of  tbe  lava  of  1631,  witb  sodalite  and  ortboclase,  at  tbe 
Cupa  di  Sabataniello,  Vesuvius. 

376B.  Titan-OUvine  Damour,  Bull.  Soc.  Min..  2,  16.  1879.  Péridot  titanifère  Id..  Ann. 
Mines.  8, 90,  1866.  A  variety  of  cbrysolite  cbaracterized  cbemically  by  tbe  présence  of  titanîum, 
and  physically  by  its  deep  yellow  or  red  color  and  strong  pleocbroism.  Occurs  in  imperfect  crys- 
tals or  grains,  bavlng  tbe  angles  of  ordinary  cbrysolite,  but  sbowing  some  unusual  and  uncer- 
tain  forms.  Dx.  (Min.,  1,  35, 1862).    Sections  ±  Bx  (=  a)  sbow  twinning.  sometimes  polysyntbetic 
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with  %  ioclined  20*  (o  the  trace  of  the  twinnlng  plane  symmetrically  in  each  half .  Indices: 
<r  =  1-669,    /tf  =  1  678.   y  =  1-703.    2H.,y  =  72'  20'.    .'.    2Vy  =  ^"^  18'.    Color  brownish  red. 

Pleochroism  strong:  r  (=  II)  bright  yellow,  a  deep  reddish  yellow.  Absorption  a  >  t  =  t.  It 
is  Buggested  tbat  the  form  may  be  monoclinic  similar  to  clinohumite,  to  wbich  it  bears  a  cer- 
tain resemblance,  but  it  is  more  probably  like  ordinarY  chiysolite.  Cf.  Lcx.,  who  giyes  the 
aboyé  optical  déterminations,  Bull.  Soc.  Min.,  13,  15,  1890. 

Analyses.— 1,  2,  Dmr.,  Ann.  Mines,  8,  90,  1856.    8,  Id.,  Bull.  Soc.  Min.,  2,  15  1879. 


G. 

1.  Pfunders  825 

2. 

8.  Zermatt,  TUan^lMnê     8*27 


SiO, 

86-80 
86-87 
8614 


TiO, 

5*80 
8-51 
610 


MgO 

49-65 

50-14 
48-81 


FeO 

600 
621 
6-89 


MnO 

0*60 
0-60 
019 


ign. 

1-75 
1-71 
2  28 


99*60 
99-04 

99-86 


From  Pfunders  in  Tyrol  in  taloose  schist;  also  embedded  in  a  similar  rock  found  in  masses 
in  the  moraine  of  the  Findelen  glacier  at  Zermatt,  Switzerland. 

377.  FATAUTB.    C,  0,  Gmelin,  Pogg.,  61,  160,  1840.    Eisenperidot,  Eisenglas,  Germ. 
Iron  Cbrysolite. 

Orthorhombic.    Axes  àiliè-  0-4584  :  1 :  0-5793  Penfield*. 

100  A  110  =  24°  371',  001  A  101  =  51°  38t',  001  A  011  =  30°  5'. 

Forma  :  b  (010,  i-ï)  m  (110,  /)  d  (101,  14)  e  (111,  1) 

a  aOO,  irl)  e  (001.  (?)  •  (120.  i-i)  k  (021.  2-i)  /  (121,  2-5)» 


mm"  =  49'  15 
oê  =  *42'  81' 
if'  =   94'  58' 


M  =  nos*  17' 
kk  =     98'  24' 


e«f  =   95*   r 

ee"  =  108"  82* 


ee'"  =89*  88' 
ff'"  =  71"  26' 


1. 


\/ 


1,  Obsidian  Cliff  ;  2,  Lake  of  the  Woods,  Yellowstone  Park,  Pfd.    8,  Lipari.  Id. 

In  minute  crystals,  tabular  1  a,    Also  massive. 

Cleavage:  b  distinct,  a  less  so.  Fracture  imperfectly  conclioidal.  Brittle. 
H.  =  6-5.  G.  =  4-4-14;  4-138  Fayal;  4-006  Ireland,  Delesse.  Luster  metalloidal, 
fiomewhat  resinoas  on  the  fracture.  Color  of  crystals  light  yellow,  transparent; 
becoming  opaque  and  dark  brown  to  black  and  often  iridescent  on  the  surface  by 
oxidation.    Ax.  pi.  ||  c.     Bx  _L  «• 

Comp.— Ferrons  orthosilicate,  Fe,SiO^  or  2FeO.SiO,  =  Silica  29*4,  iron  pro- 
toxide  70-6  =  100. 

AnaL-1,  Rg..  Min.  Ch.,  425,  1875.  2,  Delesse,  Bull.  G.  Pr.,  10,  571,  185a  8,  Gooch, 
Am.  J.  Se,  30,  58,  1885.    Also  5th  Ed..  p.  259. 


1.  Fayal 

2.  Slavcarrach  G.  =  8885 
8.  Yellowstone 


SiO,  FeO   MnO  MgO  CaO 

29-25  6601  —  0-45  CuO  1-38,  A1,0.  8-57  =  100-61 

2950  63-54    507    0-30      —    -     9841 

32  41  65-49    210      —  —    =  100 


The  crystals  analyzed  by  Gooch  were  coated  wîth  iron  oxide;  14*92  FcaOs,  7*02  quartz  hâve 

oeen  deducted  aud  tbe  analysis  calculated  to  100. 

Pyr.,  etc. — Fuses  rendily  to  a  black  maguetîo  ;rlobule.     GelHtinize.s  with  acids 

Obs. — From  iheMourneMts.,  Ireland,  on  Sliivcarrach.  near  Bryansford.  lu  pegmatyte;  forms 

nodules  in  volciinic  rocks  at  Fayal,  one  of  the  Azores. 


CHRT80LITE  OROUP—KNEBELITE—TEPHROITE.  467 

In  lithophvses  in  rbyolite  at  Obsidian  Cliff  and  other  localities  in  the  Yellowatone  Park  witb 
quartz  and  a  glass^  feldspar  (anorthoclase,  anal.  17,  p.  825)':  similarly  in  the  obsidian  of  Lipari 
•(Iddings  and  Tenlield.  Am.  J.  Se.,  40.  75,  1890).  Probably  also  io  similar  association  in  the 
obsidiao  of  the  Cerro  de  las  Navaias,  Mexico  (Rose.  Pogg..  10,  328,  1827;  Iddings,  1.  c).  Also 
from  Colorado  at  Cheyenne  Mt.    Probably  witb  the  bafiiefiordite  of  Iceland.* 

Artif.— Crystalline  slass  having  the  composition  of  favalite  are  not  uncommon.  See  référ- 
ences under  chrysolite,  p.  454,  also  réf.  *  below;  further  Bull.  Soc.  Min.,  7,  61,  1884. 

Among  the  various  artiticial  chrysolites  is  also  one  having  the  composition  (Ca,Fe)3Si04. 
Vogt  (réf.  on  p.  454)  describes  crystals,  and  au  analysis  by  Knihs  gave  :  SiOt  84*80,  FeO  25*64, 
CaO  83-72,  MuO  0  86,  MgO  4*68,  Al^O,  0  78  =  99  98.     Cf.  Jackson,  Am.  J.  Se.  19,  858.  1855. 

Réf.— '  Yellowstone  Park.  Am.  J.  Se,  30,  59,  1885.  Cf.  Bauer.  Jb.  Min.,  1,  1.  1887. 
^  Iceland,  Dx.,  Min.,  2,  p.  x,  1874.  »  Iddings,  Obsidian  Cliff,  7th  Ann.  Rep.,  U.  S.  G.  Surv., 
p.  270.  1888. 

378  KMEBBUTS.  Enebelit  Dobereiner,  Schw.  J.,  21,  49.  1817.  IgelstrOmit  WeibuU, 
^.  Fôr.  Fôrh..  6.500,  1888:  Eisenknebelit  Id.,  Min.  Mitth..  7.  120.  1885. 

Orthorhombic.     Usually  ciTStalline  massive. 

Cleavage  :  m  distinct  ;  a,  c  indistinct.  Fracture  subconchoidal  to  uneven.  Brittle. 
H.  =  6-5.  G.  =  3-9-4-17;  4-122  Erdmann.  Luster  glistening,  greasy.  Color 
gray,  spotted  dirty-white,  red,  brown,  yellow,  and  green;  also  grayish  black  to 
black.     Translacent  to  opaque. 

Optically  — .  Ax.  pi.  ||  c.  Bx  JL  a.  Dispersion  p  >  v.  Ax.  angle  =  63® 
45'  (in  glass)  Dx.     For  igelstrômite  59"  12'  Weibull. 

Comp.— (Fe,Mn,Mg),SiO,  or  2(Fe,Mn,Mg)O.SiO,.  The  relation  between  the 
iron,  manganèse  and  magnésium  varies  widely. 

Var. — 1.  Ordinary,  Ratio  of  Fe  :  Mn  nearly  =  1:1,  which  requires:  Silica  29*0,  irou  pro- 
toxide  85*5,  man^nese  protoxide  34*9  =  100.    In  crystalline  masses,  showing  cleavage. 

2.  Igelstrômite.  Eisenknebelit.  Contains  about  10  p.  c.  more  FeO  and  less  MnO  than 
ordinary  knebelite.  A  variety  (anal.  5)  from  the  rock  called  eulysyte  contains  still  more  iron, 
and  approximates  toward  hortonolite  (p.  455)  and  hyaloaiderite  (p.  452). 

AnaL— 1,  Pisani,  Dx.  Min..  2,  p.  xi,  1874.    2.  Weibull.  Min.  Mitth..  7,  121,  1885.  8.  Id.,  G. 

Fôr.  F5rh.,  6,  600, 1888.    4,  Id.,  ibid.,  7, 208, 1884.    5,  Erdmann,  Ofv,  Ak.  Stockh.,  6,  111. 1849. 

SIO,     FeO     MnO  MgO 

1.  Dannemora  G.  =  8*98       29*50    86*95    8007    1*70  AUO.  1*72,  CaO  0  18  =  10012 

2.  •       "  28*96    36-78    29  69    2*88  A1,0, 1*07,  CaO  1*00  =    99*78 
a  Silfberg,  Igelêtràmite  G.  =  4*17    f  29*57    4706    1884    801  CaCO,  114  =  99*62 

4.  Hillangs  mine  28*76    48*59    18*57    1*98  CaCO.  2*25  =  100  15 

5.  Tunaberg  29*84    54  71      8*89    804  Al.O,  1  20,  CaO  807  =  99*75 

Pjrr.,  etc. — According  to  Df^berelner.  unaltered  B.B.,  but  Erdmann's  minerai  fused  easîly 
to  a  lusterless  magnetic  b^d.  and  gave  with  the  Hiixes  reactions  for  iron  and  manganèse.  De- 
composed  readily  by  hydrochloric  acid  witb  séparation  of  gelatinous  silica. 

Obs. — ^The  original  minerai  analyzed  by  DObereiner  was  from  an  unknown  locality.  but  G. 
Suckow  (Kenng.,  Ueb.  Min.,  98,  1855)  states,  on  the  authority  of  Knebel,  tbat  it  was  found  in 
granité  near  Dmenau.  The  Dannemora  minerai  is  grayish  black  to  black  in  large  masses,  light 
gray  on  the  thin  edges,  and  is  stated  to  cleave  parallel  to  a  prism  of  about  65''.  Also  from  the 
Vester-Silfberg  mine  in  the  Norrbftrke  parish,  balekarlia,  and  the  Hillftngs  mine.  4  miles  to  the 
Southwest. 

£rdmann's  minerai  was  from  the  chrysolitic  rock  called  bv  him  eulysvte  from  the  région  of 
Tunaberg^  Sôdermanland,  Sweden;  it  was  dark  yellow  to  redaish  brown  in  color,  and  was  inti- 
mately  niingled  with  diallage  and  a  brown  gamet. 

Named  after  Major  von  Knebel. 

379.  TZSPHROITB.  Tephroit  Breia ,  Char.,  278,  1828;  212.  829,  1882.  Tefroit  89oed^ 
Picrotephroite. 

Orthorhombic.     Axes  à:h:è  =  0-46004  :  1  :  0-59389  Hj.  Sjôgren^ 
100  A  110  =  24**  42i',  001  A  101  =  52°  14^',  001  A  011  =  30°  42*'. 

PonnB»:  a  (100,  a),  x (10*90,  ^J?).  m  (110,  J),  s (120,  t?-5),  h  (011,  l-ï),  6(111, 1),/(1S1.  2*. 
^(181.  8  j). 

mm'*'  =    49*  24'  ae  =  ♦42*    1'  ee"  =  109»  44'  ^"  ^  89*  68' 

ê$'       =    W"  46'  «'  =    95**  58'  ff"  =  120*  88'  jf"*  ^  72*^    4' 

as       =  ♦42"  37'  JT  =    79'  29'  U"   =  181  •    T  «"'  =  94"  59' 

hh'      =    61"  25'  II'  =    64''  35' 
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Orystals  rare.    Usually  crystalline  massive. 

Gleayage  distinct  in  two  directions  at  right  angles.  Fracture  sabconchoidaL 
Brittle.  H.=;5'5-6.  G.=4-4*12.  Luster  vitreous  to  greasy.  Color 
grayish  flesh-red,  reddish  brown,  and  rose-red,  to  asn-gray,  smokv- 
gray.  Streak  pale  gray.  Darkens  on  exposure  to  brown  and  black. 
Translucent  to  subtranslncent. 

Pleochroism  distinct:  c  (=  à)  greenish  blue,  b  (=  è)  reddish, 
a  (=  ô)  brownifeh  red.  Absorption  b  >  t  >  o.  Optically  — .  Ax. 
pi.  Il  c,    Bx  JL  h.    Axial  angles,  Dx.  and  Flink: 

2Ha.r  =  84'  41'  2Ha.bi  =  82*  59'   . 
2Ha.y  =  Sr  4'  2Ho.y  =  112'^  16'   . 

Comp. — Manganèse    orthosilicate,    Mn^SiO^  or    2MnO.SiO,  = 

Pajsberg,  Flink.  Silica  29*8,  manganèse  protoxide  70'2  =  100.     Magnésium  is  usually 

présent,  aiid  in  picrotephroite  to  considérable  amount.     Also  in 

small  quantity  iron,  and  sometimes  zinc,  though  the  zinc  may  be  in  part  due  to 

zincite  (Brusn). 

Anal.— 1,  G.  J.  Brush,  Am.  J.  Se,  37,  t$6,  1864  (the  original  tephroite  of  Breithaupt). 
3,  Collier,  ibid.  8,  Hague,  ibid.  4,  Mixter,  ib.,  46,  281.  1868.  5,  G.  C.  Stone,  Sch.  Mines  Q., 
8,  152.  1887.  6,  Damour,  Ann.  Mines,  2,  340,  1862.  7,  8.  IgelslrOm,  Ofv.  Ak.  Stockh.,  22. 
228,  1865.  9.  Wiborgh,  G.  F5r.  Fôrh.,  6,  539,  1883.  10,  Pisani,  C.  B,,  84,  1511,  1877. 
11,  PaijkuU,  G.  Fôr.  FOrh.,  3,  361,  1877. 


2Er     =  161'  48'    2Ebi  =  156**  85' 
2Va.y  =     76"     6' 


G. 

SiO, 

MnO 

î^eO 

ZdO 

MgO 

CaO 

ign. 

1. 

Sterling  Hill 

410 

3019 

65-59 

109 

027 

1-38 

1-04 

0-37 

^= 

99-93 

2. 

"  brown 

8-97 

30-55 

52-32 

1-52 

5-93 

7-73 

1-60 

0-28 

^^ 

99-93 

3. 

"  red 

3-87 

31-73 

47-62 

0-23 

4-77 

14-03 

0-54 

0-36 

— 

99  27 

4. 

Franklin  Fumace, 

ash-gray  4*0 

29  44 

57  31 

087 

7  36 

2-50 

2-51 

0  27 

'    ' 

100  26 

5. 

(•               (< 

3-913 

30-63 

49-80 

3  33 

5-74 

1016 

— 

n: 

9» -66 

6. 

H                                  (f 

29  95 

36-43 

1-96  11-61 

18  60 

• 

1-71 

— 

100-26 

7. 

Pajsberg,  rose 

30-82 

56-83 

— 

— 

2-79 

5-37 

2-20 

— 

98  01 

8. 

'*        brown 

3136 

4407 

415 

— 

17-71 

tr. 

0  87 

rr 

98-16 

9. 

Lângban 

8-95-402 

31-39 

65-34 

— 

^— 

3-15 

— 

— 

99  88 

10. 

t* 

31-70 

47-70 

0-80 

— 

9-48 

9-80 

— 

ZI^ 

99-48 

11. 

Picrotephroite 

33-70 

51-19 

— 

— 

12-17 

0  95 

0-44 

= 

98-45 

Pyr.,  etc. — B.B.  fuses  at  3*5  to  a  black  scoria.  Gelatinizes  in  hydrochloric  acid  withouK 
evolving  chlorine.  With  tbc  fluxes  gives  reactions  for  manganèse  and  iron.  llie  magnesian 
variety  fuses  at  4  (anal.  2)  to  6  (anal.  3). 

Obs. — Found  at  Sterling  Hill  in  the  town  of  Sparta,  Sussex  Co.,  N.  J,  wîtli  zincite,  willem- 
ite.  and  franklinite,  in  cleavable  masses;  at  Franklin  F\imace  in  the  same  région,  similarly 
associated;  also  at  Pajsberg  in  Wermhind,  Sweden.  n]oug  with  rhodonîte  and  other  mançanesian 
minerais;  at  the  SjOgrufva,  wilh  hausmannite;  at  Lângban,  Wermland  {picrotephroite)  with 
jacobsite,  diopside,  etc. 

ITie  uame  tephroite  is  from  re^pôs,  ash-colored.  Breithaupt's  original  spécimen  was  from 
the  collection  of  H.  Heyerat  Dresden. 

Réf.—'  Lângban,  G.  Fôr.  FOrh.,  6,  539,  1883.  Flink.  Pajsberg,  Ak.  H.  Stockh. ,  Bihang, 
13  (2).  No.  7,  64,  1888.  Flink  calculâtes:  â:h'A:  =  04621  :  1  :  05914  *  Dx.,  Ann.  Mines, 
2,  339.  1862.  N.  K.  99,  1867.     Also  Flmk,  1.  c. 

Hydrotkphroite.  Hydrotefroit.  L,  J.  Igelstrôm,  Ofv.  Ak.  Stockh.,  27.  605.  1865.  A 
hydrous  tephroite  from  Pajsberg,  which  has  a  pale  reddish  color,  a  colorless  streak,  and  H.  =  4; 

felatinizes  with    acids    and  vields  water.     Analysis:    SiO,  28-46,    MnaO.   0-49,    MnO  53-44. 
IffO  11  89,  CaO  FeO  tr.,  11,0  585  =  10013,  and  corresponding  to  (Mn,Mg),Si04  +  fH,0.    It 
may  be  an  altered  tephroite. 

Epigenite  L.  j,  Igelstrôm,  G.  FOr.  FOrh.,  11,  393,  1889.  Nkotksitb  Id.,  Jb.  Min.,  1,  257, 
1890.  Near  hydrotephroite  and  apparently  also  derived  from  tephroite.  Occurs  in  small  bladed 
masses  embedded  in  tephroite.  Cleavage:  distinct.  H.  =  5-5-5.  Color  brownîsh  red,  resem- 
bling  orthoclase  or  some  rhodonite.  Streak  pale  red.  Composition  (Mn,Mg)Si04.HtO. 
Analysis:  Igelstrôm,  1.  c. 

SiO,  29-50       MnO  40*60       FeO  Pr.       MgO  20  05       H,0  985  =  100 

B.B.  fuses  rather  easily  to  a  black  bead.    Decomposed  by  acids  without  gelatinization. 

Occurs  at  the  manganèse  mine,  the  SjOgrufva,  in  the  Grythytte  parish,  Orebro,  Sweden, 
immediately  associated  with  gray  tephroite,  calcite,  etc.,  in  an  ore  carrylng  hausmannite. 

A  black  silicate  qf  manganèse  from  Elapperud,  Dalekarlia,  having  a  submetallic  lu3ter  and 
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yellowiah  brown  gtreak,  afforded  Klaproth  (Beitr.,  4. 187):  SiO,  25  0.  MnO  55*8,  H«0  180=98-8 
=  MxitSiOi  4-  2HsO,  agreeing  witb  the  tephroite,  excepting  the  water.  Klaproth  obtained  60 
p.  c.  of  MnO^MotOs,  wbence  the  above  is  deduced  by  Berzelius. 

379A.  Rœppezita.  IroD-maDganese-zinc  chrysolite  Bœpper,  Am.  J.  Se,  60,  85,  1870. 
BœppenU  O,  J.  Bruah,  Dana's  Min.,  App.  i,  p.  18,  1872.  Stirlingite  KenngoU,  Jb.  Min.,  188, 
1872. 

Orthorhombic.  In  large  coarae  crystals  resembliDg  chrysolite,  witb  a  (100),  6  (010),  c  (001), 
m  (110),  d  (101),  *  (021),  e  (111),  go  (211)?.     Angles:  mm'"  =  50*,  dd  =  108\ 

Cleavage:  ô,  e  distinct  ;  a  splintery.  H.  =  5-5-6.  G.  =  8-95-4-08.  Luster  vitreous  to 
^reasy.  Color  when  fresh  pale  yetlow,  as  weathered  dark  green  to  black,  mottled.  Transluoent 
in  ihin  splinters.     Streak  yellow  to  reddisfa  gray.    Slightly  magnetic. 

Composition  :  (Fe.Mn,Zn,Mg)96i04,  and  bence  near  some  kinds  of  tephroite,  p.  458.  Anal. — 
1-8,  W.  T.  Rœpper,  1.  c. 


SiO, 

PeO 

MnO 

ZnO 

MgO 

1. 

2. 
8. 

OryêUOê 
Màsswe 

80-76 

80-28 

{  80-54 

83-78 
85-62 

84-78 

16-25 
16-91 
17-74 

10-96 

10-68 

9-48 

7-60  =  99-85 

5-68  insol.  104  =  100*01 

609  insol.  202  =  100*65 

B.B.  fuses  witb  difflculty  on  tbe  tbin  edges  to  a  black  slaç.  Witb  the  fluzes  reacts  for  iron, 
manganèse,  and  silica;  on  charcoal  witb  soda  gives  a  zinc  coating.  Gelatinizes  with  acids  readily 
and  compîetely.  leaving  sometimes  a  bright  green  residue  of  spinel. 

Occurs  at  Sterling  Hill,  Sussex  Co.,  N,  J.,  with  willemite,  franklinite,  jeffersonite,  and 
spinel;  also  found  at  Franklin  Furnace  with  gahnite. 

A  zinc  chrysolite  (Zinkfayalit  Oerm.)  bas  been  noted  as  a  furnace  product  by  Stelzner  at 
Freiberg.  It  occurs  in  tbe  slags  in  foliated  aggregates  of  tabular  crystals,  rectangular  in  form, 
together  with  a  zink  spinel.  An  analysis  of  material  consisting  cbieny  of  thèse  aggregates  gave: 
SiO,  28-45,  ZnO  18-65.  FeO  41 -98.  SnO,  0-75.  PbO  2-50.  CuO  0-60,  CaO  8-00,  MgO  084,  BaO 
1-80,  Al.0, 1-81,  S  1-70  =  101-48,  deduct  (O  =  8)  0-85  =  10068.    Jb.  Min.,  1,  170,  1882. 


6.  Phenacite  Group.    R,SiO,.    Rhombohedral. 


880.    Trimerite 


Mn,SiO,.Be,8iO,       Pseado-hexagonal   è  =  0-7233 

à:h:é-  0-5773  :  1 :  0-6426 

90° 


(    a  =  /î  =  y  = 


Triclinic 


rr' 

é 

381. 

Wmeinite 

Troostite 

Zn,SiO. 
(Zn,Mn),SiO, 

64°  30' 

0-6775 

382. 

Phenacite 

Be,SiO, 

Tetartohedral 

63°  24'  ' 

0-6611 

As  sbown  by  Brdgger,  the  pseudo-hexagonal  species,  Trimerite,  connects  the  Phenacite 
Group  proper  with  the  Chrysolite  Group;  in  composition  it  is  intermediate  between  Tephroite 
and  Phenacite. 


383.    Dioptase  H.GuSiO,  Tetartohedral 

884.    FriedeUte  H,(MnCl)Mn,(8iOJ, 

385.    PyrosmaUte        H,{{Fe,Mn)Cl)(Pe,Mn),(SiO,), 


rr 
54°  5' 
56°  17' 
53°  49' 


i 
0-5342 
0-5624 
0-5308 


The  three  species  Dioptase,  Friedelit^,  Pyi-osmalite  are  very  near  to  each  other  in  form,  as 
shown  in  the  above  axial  ratios;  thev  f  urther  approximate  closely  to  the  species  of  the  Phenacite 
Group  proper,  with  which  they  are  further  connected  by  the  tetartohedrism  of  Dioptase. 

Tbey  are  also  closely  related  among  thernselves  in  composition,  since  they  are  ail  add  ortho- 
dlicates,  and  bave  the  gênerai  formula  HïRSiOi  =  H»R4(Si04)4,  where  (e.g.  for  Friedelite)  in  the 
latter  form  the  place  of  one  hydrogen  atom  is  taken  by  the  univalent  radical  (MnCl). 
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380.  TRIMZIRITB.    O,  Flink,  Zs.  Er.,  18.  861,  1890. 

Triclinic^  pseudo-hexagonal.  In  thick  tabular  prismatic  crystalB  hexagonal 
in  form  and  angle.     Axis  è  =  0-7233;  0001  A  lOÎl  =  39°  52'  riink\ 

Forma:  c  (0001,  0),  a  (1120,  «);  m  (lOÎO,  /);  «  (3868.  f-2),  p  (3304.  f  2).  o  (12-3-Ï5-8.  V-j). 
Angles:  «  =  28**  29'.  ep  =  ♦47*  20'.  pp'  =  48'  8i . 

The  fundamental  form  assumed  above  shows  the  relation  to  phenadte.  If  p  be  made  lOÎl* 
the  forms,  taken  in  the  above  order,  become:  c  (0001),  m  (lOÎO),  a  (llSO).  s  (10l2).p  (lOÎl),  o  (21^2). 
The  pyramid  o  is  présent  according  to  pyramidal  hemihedrism. 

Optically  trimerite  is  shown  by  BrOgger'  to  be  triclinic  with  a  prismatic  angle  of  60°.  On 
thls  basis  (if  w  =  110,  p  =  111)  the  axial  ratio  is  d  :  S  :  é  =  0-67785  :  1  :  0*54248;  a=/?=;'=90% 
8ee  further  the  optical  relations  (Bgr.)  explained  below. 

Cleavage:  basai,  distinct.  Fracture  conchoidal.  Brittle.  H.=6-7.  6.=3'474 
Bgr.  Lustèr  vitreous,  brilliant.  Color  salmon-pink,  pale  yellowish  red  to  uearly 
colorless  in  sroall  crystals.     Transparent  to  translucent. 

A  basai  section  shows  strong  double  refraction,  with  composition  of  three  individuals,  the 
position  of  each  correspondins  to  a  révolution  of  120**  about  the  normal  to  the  basai  plane. 
There  are  also  embedded  lamellœ  parallel  in  position.  The  az.  pi.  Is  inclined  20*"  to  the  adjacent 
edge  c/m,    The  az.  plane  and  Bz^  are  nearly  lc,  but  m  the  lamellœ,  seen  also  in  sections  |  a 

(1120),  a  variation  of  2^°  on  one  side  to  4*"  on  the  other  is  noted.    Optical  character  — .    Refrac- 
tlve  indices: 

a,  =    1-7119  Li  /»,=  11-7178  v,    =    1*7220 

«y  =    1*7148  Na  p    =}  1*7202  yj   =    1*7258 


a'=    1-7196  Tl  /r,=  11-7254  y'    =    1*7290 

2Hi^y  =    lOr  12  2Ho^  =    120'  1'  VTi  =    88*  29' 


Comp.— (Mn,Ca)  SiO^.Be.SiO,.     If  Mn  :  Ca  =  2  :  1,  the  percentage  composi- 
tion is:  Silica  39*8,  glucina  16-6, manganèse  protoxide  31*3,  lime  12*3  =  100.     Iron 
also  replaces  part  of  the  manganèse. 
AaaL— Flink,  1.  c. 

BiO,  39*77     BeO  17*08      MnO  2686      FeO  8*87      CaO  12*44      MgO  061  =  100-68 


,  -B.B.  fusible  with  difflculty  in  thin  splinters  forming  a  black  slag:  gives  the  usual 
réactions  for  manganèse  and  iron.  Very  slightly  attacked  by  dilute  hydrochloric  acid,  but 
readily  decomposed  by  stroug  acid  when  pulverized.  with  the  séparation  of  flocculent  silica. 

Obs-— Of  rare  occurrence  at  the  Harstig  mine,  Wermland,  oweden  ;  it  is  found  embedded 
in  caldte;  the  crystals,  sometimes  coated  with  a  web  of  actinolite  needles.  are  implanted  upon  a 
rock  consisting  of  a  fine  granular  mixture  of  magnetite,  grayish  green  pyrozene,  gamet.  etc« 
The  largest  crystal  found  was  12  mm.  broad  and  8  mm.  thick. 

Named  from  rpmcptfS,  in  three  porta,  in  allusion  to  its  optical  structure. 

Réf.»'  L.  c.    •  Ibid.,  p.  871  anci  377. 


381.  WIIiLBBSITE.  Siliceous  Oxide  of  Zinc,  Silicate  of  Zinc  (fr.  N.  Jersey),  Vanuœem  d^ 
Keating,  J.  Ac.  Philad..  4.  8.  1824.  Willemite  (fr.  Moresnet)  Lévy,  Jb.  Min..  71,  1880;  Ann. 
Mines,  4.  513.  1843.  Williamsite,  Wilhelmite.  Villemite.  a«.  orihogr.  Anhydrous  Silicate  of 
Zinc.  Hel)etin  (fr.  Moresnet)  Breith.,  Char.,  130. 1832.  Troostite  (fr.  N.  J.)  Shepard,  Min..  Ist 
part,  164,  1832.     Tephrowillemite  Koenig,  Proc.  Ac.  Philad.,  187,  1889. 

Rhombohedral.  Axis  è  =  0-6775;  0001  A  lOÏl  =  38°  2^' 
E.  S.  D.' 

Porms»:  Moresnet  e  (0001,  0),  m  (lOÎO.  /),  p  (8084,  f);  for  N.  Jersey 
a (1120,  f-2),  r  (lOÎl,  R),  e  (01Î2,  -  i),  x  (2lâl,  ,V). 

cp  =  80"  24'  pp  =  51"  59'  ax  =  27'  51'  ae"  =  90"  0' 
cr  =  88"  2  rr'  =  ♦64*  80  ar  =  57"  45'  «w  =  29"  54' 
ce  =  2V  22'       ee'    =    86"  47' 

In  hexagonal  prisme,  sometimes  long  and  slender,  a^n 
short  and  stout.  Also  massive  and  in  disseminated  grams; 
fibrous. 

Cleavage:   c  easy,   Moresnet;   difficult,   N.  J.;  a  easy,  N.  J. 

New  Jersey.         Fracture  conchoidal  to  uneven.     Brittle.     H.  =  5*5.     G.=  3*89- 

4'18.      Luster  vitreo-resinous,    rathor  weak.      Color   white   or 
greenish  yellow,  when  purest;    apple-green,   flesh-red,  grayish  white,   yellowish 
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brown;    often  dark  brown  when   impure.      Streak   uncolored.     Transparent  to 
opaque.     Optically  +.    Double  refraction  strong. 

Var. — The  cnrstals  of  Moresnet  and  New  Jersey  difler  in  occurriDg  forms  as  above  described. 
The  latter  are  ouen  quite  large,  of  flesh-red  or  gray  color,  opaque,  and  paas  under  the  name  of 
trooêiite;  they  commonly  coutain  manganèse  in  considérable  amoiint  ;  this  is  also  true  of  the 
clear  honey-yellow  or  apple-green  crystals  in  the  form  of  slender  hexagonal  prisms,  and  further 
of  the  massive  forma.  Tephromllemite  is  simply  a  lUnd  of  troostite,  anal.  18;  it  has  a  browniah- 
gray  color. 

A  white  gnmuUr  variety  from  the  Trotter  mine,  Franklin,  is  nearly  pure  zinc  silicate 
Clarke  obtained:  SiO,  27-41.  ZnO  68*86,  MnO  (FeO)  undet.,  ign.  0*25  =  96 •62.  Bull.  60,  U.  8.  G. 
Surv.,  p.  130. 

Comp — Zinc  orthosilicate,  Zn,SiO,  or  2ZnO.SiO,  =  Silica  27-0,  zinc  oxide  73-0 
=  100.  Manganèse  often  replaces  a  considérable  part  of  the  zinc,  and  iron  is  also 
présent  in  small  amount. 

AnaL— 1.  Thomson,  Min.,  1,  645,  1886     2,  Monheim,  Vh.  Ver.  Rheinl.,  167.  1848.  6th  Ed.. 
p.  262.     8.  Damour,  Dx.  Min..  1.  654,  1862.    4,  Lorenzen,  Medd.  GrOnl.,  7,  1884.    6,  Genth, 
Am.  Phil.  Soc.,  24.  48.  1887.    6,  7,  Mixter.  Am.  J.  Se,  46.  280,  1868.    7-12.  Stone.  Sch.  Mines. 
Q.,  8,  161. 1887.    18.  Koenig.  1.  c.    See  5th  £d.  for  other  analyses  (Sterling). 

Ordinary,  G.  SiO,     ZnO  MnO  FeO 

1.  Altenberg  8'985       2697    6877    —       0*78H,Ol'25.Al,Ot.etc..l-44=99'21 

2.  Stolberg  26*90    72-91    —       0*86  =  10016 
8.  Greenland  2786    71-61      087       =      9974 

4.  "  4-11         2601    7418      0*41       insol.  010  =  100*70 

6.  Soconro  Co..  New  Mexico  410         2916    66*79    —     —  ign.  1 18.  gangue  8*88  =  10046 

Manganesian,  incl.  TrooêUU. 

6.  Sterling.  appUgreen  4*16      |  27*40    66*88    6-78    0*06  MgO  tr,,  H,0  018  =  100  20 

7.  "  •'  411      i  27  92    67-88  12*59    0*62  MgO  114.  H9O  028  =  1008a 

8.  Franklin.  whUe  4188        27  20    66*82    6  97    0  23  =  100  22 

9.  ••        paUgreen  41«8        26  92    6504    778    0  61  =  100-26 

10.  "  redandfdhUâ      4182  28-80  66-68    4  92  0-81=100*21 

11.  '*  greeniêh  yeUow    4165  2748  68  88    8-83  0*49  =  10018 

12.  "  darkred  4*132  27*14  64  88    6*80  1*24=    9906 

13.  "  TephromUemUe  |  2776  60*6110*04  1*80  CaO  ^r.  =  100*20 

Pyr^  etc. — ^B.B.  in  the  forceps  glows  and  fuses  with  difficulty  to  a  white  enamel;  the  yarie^ 
ties  from  New  Jersey  fuse  from  8'6  to  4.  The  powdered  minerai  on  charcoal  in  R.F.  sives  a. 
coating.  yellow  while  hot  and  white  on  cooling,  which,  moistened  with  solution  of  cobalt,  and 
treated  in  O.F.,  is  colored  bri^ht  çreen.  With  soda  the  coating  is  more  readily  obtained.  De- 
composed  by  hydrochloric  acid  with  séparation  of  gelatinous  silica.  The  N.  J.  variety  phos- 
phoresces  with  a  green  light  when  in  the  dark  after  being  struck  with  a  hanimer. 

Obs. — From  Altenberg  nenr  Moresnet,  between  Liège  and  Aix-la-Chapelle,  in  crystals  and 
massÎTe.  the  crystals  but  a  few  millimetersin  length;  also  at  Stolberg.  uear  Aix-la-Chapelle;  at 
Musartut.  Tunugdliarfik,  in  Greenland.  In  New  Jersey  at  Mine  Hill,  Franklin  Fumace,  and  at 
Sterling  Hill  near  Ogdensburg,  two  miles  distant,  in  such  quantity  as.to  constitute  an  important 
ore  of  zinc.  It  occurs  intimately  mixed  with  zincite  and  franklinite,  and  is  found  massive 
of  a  great  variety  of  colors,  from  white  to  pale  honey-yellow  and  light  green  to  dark  ash-gray 
and  nesh-red;  sometimes  in  reddisb  crystAls  (irooHiite)  six  incbes  long  and  an  inch  or  more  thick, 
embedded  in  franklinite  and  also  in  calcite;  rarely  in  sleuder  transparent  prisms  of  a  délicate 
apple-green  color.    Rare  at  the  Merritt  mine.  Socorro  Co.,  New  Mexico,  with  mimetite,  wulf  en- 

ite,  etc. 

Named  by  Lévy  after  William  I.,  King  of  the  Netherlands. 

Ajtif. — Obtained  crystallized  by  Gorgeii  (Bull.  Soc.  Min.,  10,  38.  1887)  by  heating  one  part 
of  hydrated  silica  with  30  parts  of  an  intimate  mixture  of  sodium  sulphate  and  i  to  1  équivalent 
of  zinc  sulphate.  The  fused  mass  treated  in  boiling  water  left  characteristic  hexagonal  crystals 
with  G.  =  4-25  and  consistinç  of:  SiO,  26-4,  ZnO  73-6. 

Olwerved  in  fumace  slag  obtained  from  lead  ores  carrying  zinc,  in  minute  bright  yellow 
crystals;  the  mass  of  the  slag  consisied  of  ferrons  ortbosilicate,  fayalite.  See  Hutcbings,  Geol.  Mag. , 
7,  31,  1890.  Cf.  also  Schiilze  and  Stelzner.  who  describe  the  occurrence  of  a  hexagonal  zinc 
silicate  in  slender  prismalic  crystals,  or  radinting  aggregates  embedd^^d  in  a  semi-crystalline 
ground mass  with  zinc  spinel  and  tridymite.  Jb.  Min..  1,  150.  1881. 

Réf. — '  Franklin  Furnace  willemite,  contact  ffoniometer;  Lévy  gives  pp'  =  51"  30'.  •  Cf.  Dx.. 
Mfai..  1,  48.  1862  .  he  adds  0382  deduced  from  Bniihaupts  figure  (Min.,  3,  478.  1847),  which  is 
like  fiç.  1,  and  probably  gives  r  above.     Arzruni  describes  supposed  twins  from  Altenberg  withi 

tw.  pi.  1-2  (3-3  610).  Pogg..  152,  281,  1874. 
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382.  PHBNAOrrB.    Phenakit  K  «.  Nardenêkim,  Ak.  H.  Stockh.,  160. 1888,  Pogg..  31, 
57,  1884. 

Rhombohedral;  tetartohedral.     Axis  t  =  0-66107;  0001  A  lOÎl  =  37°  21' 
T'Y'  Bose-Koksharov*. 


Forma': 

d  (01Î2, 

-« 

0,  (4228.  i2  h 

y  (2184,  i« 

r) 

«  (isii. 

-2»1) 

m  (lOiO.  /) 

f  (Olîl, 

-1) 

r,  (8Î24,  i»  1) 

«   (2l8l,  l»r) 

aj,  (1282. 

~i»l) 

a  (1120,  i-2) 

//(0221. 

-2) 

f    (8Î21,  1*1) 

o-  (8251,  1» 

r) 

«  (1456, 

-**.) 

h  (4150,  i^) 

p  (1123,  f  2  r) 

X   (8142,  1«  r) 

f    (1844,  - 

èM)» 

X  (1322, 

-è»r) 

r  (lOil,  m 

p.  (2ÎÎ8,  f  2  1) 

0  (13ô'Î8-8, 

l*r)î 

ak 

— 

19'    6' 

fili' 

=  92'  61' 

a»'  = 

76'  67' 

a<r' 

— 

90' 

mr 

=3 

62'  89' 

n 

=  86'  19' 

XX,  ■= 

26'  64' 

a^ 

= 

43'  86' 

m'a 

:=: 

69'    7' 

rd 

=  81'  42' 

xx:  = 

65'  26J' 

ax 

Z2^ 

62'  17' 

m'fi 

= 

88'  18J' 
66'  18^^ 

ad 

=  72'    04' 
=  72'  20' 

a<T  = 

17*  67' 

ao 

^^ 

70'  42' 

Ofp 

= 

m'r 

as    = 

28'  21' 

«r' 

=: 

90' 

ao 

2^ 

48'  86' 

PP' 

=  40'  68' 

a^   = 

•68'  18' 

rx, 

ss: 

27"  48* 

t¥ 

= 

63'  24' 

PP, 

=  28'  16' 

av,  = 

72'  60* 

TO 

=:: 

19'  18' 

dX 

^ 

86'  68i' 

-, 

=  84'    r 

ap,  = 

78'  32' 

mr^ 

= 

29'  67' 

1. 


a. 


3. 


8. 


8. 


7. 


9. 


10. 


Flgs.  1,  Miaak,  Ek.       2,  8,  Florissant,  Colorado,  Pfd.       4-7»  Mt.  Antero,  Ool.,  Pfd. 
8,  Tokoyaya,  Ek.    9,  Basai  section  of  5;  10,  do.  of  8,  Pfd. 


Twins  :  peneiration-twins  with  parallel  axes,  f .  7.    Grystals  oommonl^  rhom- 
bohedral in  habit,  often  lenticular  in  f orm,  the  prisms  wanting;  also  prismatio* 
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Bometimes  terminated  by  the  rhombohedron  of  the  third  séries^  x.  Faces  often 
uneyen;  x  rough,  a  striated  yertically,  also  1  zone  a  s  r, 

Cleavage:  a  distinct;  r  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  7*5-8, 
6.  =  2 '97-3 '00.  Luster  vitreous.  Colorless;  also  bright  wine-yellow,  pale  rose- 
xed;  brown.    Transirent  to  subtranslucent. 

Optically  +  .     Kefractive  indices: 

Fnunont      »,  =  1-6608  Li      Wy  =  1-6640  Na      6,  =  1-6673  e,  =  16697  Dx. 

Ural  «,  =  1-6495  <Oy  =  1-6637  «^  =  16665  Tl      e^  =  1-6708  Pulfrich 

Comp. — Béryllium  orthosilicate,  Be,SiO^  or  2BeO.SiO,  =  Silioa  54'46,  glucina 
46-55  =  100. 

AnaL— 1,  Hartwall.  Pogg.,  31,  57.  1834.  2,  Bischof,  ibid,  34,  625,  1885.  Rg..  Min.  Ch., 
668,  1860.  8.  Ehrushcbov,  Zs.  Er.,  3,  684,  1879.  4,  F.  H.  Hatch,  Ber.  nied.  Ges.  Bonn.  May  11, 
170,  1886.    6,  Peufield  and  Sperry,  Aul  J.  Se,  36,  820,  1888. 

SiO,        BeO 

1.  Ural  a  =  2-969  6614  4447  AUO,,MgO  tr.  =    9961 

18.  Framont  64-40  45-67  CaO,MgO  009  =  100  06 

a  Durango  54*71  45-82  CaO.MgO  014  =  10017 

4.  Switzerland  G.  =  2-95  6484  44  00  Fe,0,  059  =  99-48 

5.  Florissant,  Colorado  G.  =  2  96  54*44  45-58  Na,0  021.  Li,0  tr.,  ign.  026  =  100*49 

"PjT^  etc.— Alone  remains  unaltered;  with  borax  fuses  with  extrême  slowness.  unless  pul- 
Terized.  to  a  transparent  glass.  With  soda  affords  a  white  enamel;  with  more,  intumesces  and 
becomes  infusible.     Dull  blue  with  cobalt  solution. 

Obs. — Occurs  (in  prismatic  crystals)  in  mica  schist  at  the  emerald  and  chrysobeiyl  mine  of 
Takovaya,  85  versts  £.  of  Ekaterinburg,  wliere  the  crystals  are  sometimes  nearly  4  inches  across, 
and  one  found  weighs  1^  Ibs.;  also  in  small  rhombohedral  crystals  on  the  east  side  of  the  Ilmen 
'Mts.,  5  versts  N.  oi  Miask,  with  topaz  and  green  feldspar;  also  in  highly  modified  crystals  with 
quartz,  in  limonite,  near  Framont  in  the  Vosges  Mts.  ;  m  Swiizerland  with  hématite  at  Reckingen 
lu  the  Valais,  with  adularia,  hématite  (Ëisenrosen),  quartz.  Also  at  the  Cerro  del  Mercado, 
Durango.  Mexico;  part  of  the  so-called  phenacite  from  hère  is  only  apatite.  but  the  occurrence 
has  been  recently  substantiated  by  Ehrushcbov  (anal.  8);  according  to  him  the  crystals  occur  ic 
«  quartz  porpbyry  and  also  loose  embedded  in  clay. 

In  Colorado,  in  fiât  rhombohedral  crystals  with  topaz  on  amazonstone,  also  embedded  in  it, 
at  Topaz  Butte,  near  Florissant,  16  miles  from  Pike's  Peak;  also  in  crystals  often  prismatic  and 
sometimes  an  incli  across  on  quartz  and  béryl  at  Mt.  Antero,  Chaffee  Couuty.  In  New  Hamp 
shlre,  in  lenticular  crystals  with  topaz  on  Bald  Face  Mt.,  North  Chatham,  a  few  miles  west  of 
8toneham.  Me.  (Eunz).  Also  reported  as  occurring  at  the  mica  mines  of  Amelia  Court  House, 
Virginia  (Yeates). 

Named  from  (pèra^,  a  deeeiver,  in  allusion  to  its  having  been  mistaken  for  quaitz. 

Artif.— Obtained  by  Ëbelmen  in  minute  hexagonal  prisms  by  fmion  of  SiO^  and  BeO  with 
borax,  cf.  Mld.,  C.  R.,  105,  1260,  1887. 

Roi:—»  Pogg.,  69,  148,  1846.  Min.   Russl.,  2,  808.  1857.     «  Cf.  Slg.,  Jb.  Min..  1,  129,  1880. 
aiso  earlier.  N.  Jifd.,  1.  c;  Beirich,  Pogg.  34,  519.  1885,  41,  828,  1887  ;  Rose.  1.  c:  Ek,  1.  c 
and  ib..  3,  81;  Websky,  Switzerland,  who  notes  some  doubtful  planes,  in  part  vicinal.  Jb.  Min  , 
1,  207.  1882.    Also  Dx.,  Colorado,  Bull.  Soc.  Min.,  9.  171,  1886;  also  Pfd..  Am.  J.  Se..  33, 180. 
1887.  36,  821,  1888:  40,  491,  1890.    *  Dx.,  Min.,  2,  p.  ix.  1874. 


383.  DIOFTA8B.    Achirît  B.  F.  J.  Ilermnnn.  1788,  N  Act.  Petrop.,  13,  889,  1802.     Eme 

raudine  DdameUi.,  T.  T..  2,  230,  1797.  Eiipfcr-Schmaraîrd  Wern,,  1800,  Ludwig,  1,  53,  233, 

1.S08.     Dioptase  //..  Tr.,  3    477,  1801.  Enicnild-Copper  Jawe*?w.     Smaragdo-Chalcit  IToA^., 
OniKir..  1824.     Emerald-malachite. 

Rhombohedral;    tetartohedral.  Axis  è  =  0-53417;  0001  A  1011  =  81**  40' 
Breîthanpt-Koksharov*. 

Forma:                     r  (lOÎl,  22)*  Zone  as                                 â  (111Î2-5,  -  21 1)' 

a  (1120,  t-2)«                 cr(2021,  2)'  fi  (7-9Î6-1,  -  2»  r  1.-^?         u  (1  17  Ï6 8,  -  2l  1)» 

*  (2lâ0,  i-f  r)'              ê  (0221,  -  2)*  n  (8581.  -  2*  1)»?                  o   (il9ÎÔ10,-yW  ')«f 

ç  (8140,  »4  ry              .   .njôi    18  -^.t  «  (1841,  -  2»  !)•                   a  (J328.  -  k'  r  i,7 

'  ri78().  -  i^i  \y         g  Jgiii;  ^J^  0  (1788,  -  2*  1/ 
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ak  =    10"  54' 
ag  =    16"    6' 
oi  =    38"  25' 
rr'  =  *54"    5' 
«  =    50"  58' 

M'  =  84"  m' 

sa  =  45"  48' 

qr  =  62"  57i' 
a/ï=    7"  50' 

an  =  15"  22i' 

a«  =  28"  48' 
a«  =  39"  81' 
aô  =  42"  80' 

oti  =  44"  21' 
as  =  47"  48' 
otf  =  50"  42' 
o<  =  88"  •  y 

1. 


2. 


Twins'  :  tw.  pi.  r,  as  geniculated  twins.  Commonly  in  prismatîc  crystals,  a,  with 

s  (0221),  fig.  1.  Faces  in  zone  a  s  striated  [ 
edge  a/s,  The  hemi-scalenohedrons,or  rhom- 
bohedrons  of  the  third  séries,  sometimes 
characterisfcically  developed  as  on  the  ed^e 
a  s  (f.  2),  but  often  indistinctly  indicated. 
Also  indistinct  crystalliue  aggregates;  mas- 
sive. 

Gleavage:  r  perfect.  Fracture  conchoidal 
to  uneven.  Brittle.  H.  =  5.  G.  =  3-28- 
3*35.  Luster  vitreous.  Color  emerald-green. 
Streak  green.  Transparent  to  subtranslucent. 
Opticalïy  positive.  Double  refraction  strong. 
Befractive  indices  :    cû  —  1-667,  e  =  1*723^ 

Mlr."    Pyroelectric. 

Comp.-H,CuSiO,  or  H.O.CuO.SiO,  =  Silica  38-2,  cupric  oxide  50-4,  water  11-4 

=  100.    Loses  water  only  at  a  red  beat,  the  hydrogen  consequently  basic  (Bg.). 

Tschermak  writes  the  formula  (CuOH)HSiO«. 

AnaL— 1,  %  Damour,  Ann.  Ch.  Phys.,  10,  485, 1844;  earlier  Hess,  Pogg.,  16,  860, 1829. 


1. 
2. 


SîO, 

86-47 
88-98 


CuO 

6010 
49-51 


H,0 

11-40  Fe,0,  0-42,  CaCO.  0-85 
11-27  =  99-71 


=  98-74 


Groth  assumes  that  chrysocolla  is  merely  dioptase  mingled  with  amorphous  silica  and  other 
impurities.  There  seems  little  doubt,  however.  notwitbstanding  the  impurity  of  much  of  the- 
material  analyzed,  tbat  chrysocolla  deserves  to  be  recognized  as  a  deûnite  hydrous  species  chiefly 
amorphous  lu  structure.    Ôee  furtber  p.  699. 

P3rr.}  etc. — lu  the  closed  tube  blackciis  and  yields  water.  B.B.  decrepltates,  colors  the 
llame  emerald-green,  but  is  infusible.  Wiih  the  fluxes  gives  the  reactions  for  copper.  With 
soda  and  charcotil  a  globule  of  metallic  copper.     Gelaliuizes  with  hydrochloric  acid. 

Obs. — Dioptase  occurs  in  druses  of  well  defined  crystals  on  quartz,  occupying  seams  in  a  com- 
pact limestone  west  of  the  hill  of  Altyn-TQbe  in  the  Kirghese  Steppes.  In  the  gold  washings  at 
severul  points  in  Siberia,  as  on  the  R.  Maliiya  in  Transbnikal.  Al  Hezbânya,  Hungary  ou  a  bhiish 
clay.  or  ou  wulfenite  and  calamine.  î^rom  Copiapo,  Chili,  on  quartz  with  other  copperores,  also 
on  limouite.  crystals  terminât ed  by  r  (Rath),  iliso  crusts.  G.  =  8*325  Buuer.  In  line  crystals  at 
the  Mine  Mindouli,  two  leagues  eastof  Comim.  Iictween  Bouanza  and  Brazzaville  in  the  French 
Congo  State,  associated  with  hyaline  silica  and  ciirysocolla  (Jaunettaz,  Bull.  Soc.  Min.,  13,  159, 
1890). 

At  the  copper  mines  of  Clifton,  Grahani  Co.,  Arizona,  in  brilliant  crystals  lining  oavities  in 
*'  mahogany  ore  "  consisting  of  limouite  and  copper  oxide.  also  100  miles  west,  near  Riverside 
P.  O.,  Final  Co. 

Named  by  HaÙ^  dioptase,  from  Sid,  ihrmigh.  and  ôirr optai,  to  see,  because  ihe  cleavage 
directions  were  distmguishable  on  looking  through  the  crystal. 

Named  Achirite  aller  Achir  Mahméd,a  Bucharian  merchant,  living  at  the  fortress  of  Semipal- 
atinsk,  who  had  procured  it  in  the  région  where  it  occurred,  and  who  fumished  the  spécimens 
thaï  were  taken  in  1785  by  Mr.  Bogdanov  to  St.  Petersburg.  Although  first  named  by  Uermann, 
bis  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the  volume  con- 
taining  it  was  not  published  until  1802,  ayear  after  the  appearance  of  Haûy's  work. 

Réf.—»  Breith.,  Schwelgg.  J.,  62.  221,  1831,  contirmed  by  Koksharov,  Min,  6,  285,  1870, 

bolh  on  cleavage  forms.     *  HaQy,  1.  c,  1801.    '  Breith.,  1.  c,  he  gives  for  o,  —  ^    {so  =  2* 

62),  for  u,  —  2'  {8^1  =  8'  22'),  which  symbols  do  not  agrée  with  the  angles;  the  symbols  given^ 
Above  were  calculiited  by  Websky.     Kenngott  suguests  others  slightly  différent. 

*  Lévy,  Heuland,  3,  92.  1837.  *  Credner.  Jb.  Min..  404.  1839;  he  gives  no  angles.  •  Webgky 
Pogg.,  69.  548,  1846;  corrects  Breithaupt.  ^  Kenng.,  Min.  Uni.,  93,  1850;  review  of  preceding,. 
^he  position  of  k,  g,  l,  is  uncertain  ;  4  may  be  the  same  as  Websky 's  doubtful  v;  see,  too,  Hausm. 
âandb..  2,  746,  1847;  a,  ^  were  observed  as  complète  scalenohedrons.  *  Mlr.,  Phil.  Mag.,  21,. 
278.  1842. 
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384.  FIUBDBUTE.    Bertrand,  C.  R.  82.  1167,  1876;  Zs.  Eryst..  1,  86,  1877. 
Bhombohedral.     Axis  à  =  0-5624;  0001  A  lOÎl  =  *33°  Bertrand. 

Fomui:  e  (0001.  0),  m  (lOÏO,  /).  r  (lOÏl,  R).    Aûgles;  er  =  88%  rr'  ~  56*  17'. 

Grystals  commonly  tabular  |  c;  faces  m,  r  often  striated  [  edge  m/r.  Also 
massive,  with  saccharoidal  structure  and  distinct  cleavage,  passing  into  close  compact 
forms  with  indistinct  cleavage. 

Cleavage:  c  perfect.  H.  =  4-5.  6.  =  3'07.  Color  rose-red.  Powder  pale 
rose.    Transparent  to  translucent.     Optically  —.    Double  refraction  strong. 

Comp. — ^H,(MnCl)Mn^Si^O  ,  as  written  by  Groth.     Percentage  composition: 
Silica  35*1,  manganèse  protoxide  51*7  (or  MnO  46*5,  Mn  4*0),  chlorine  5*2,  water 
9-2  =  101-2,  deduct  (0  =  2C1)  1*2  =  100. 
AnaL— Gorgeu,  Bull.  Soc.  Min.,  7,  8,  68,  1884. 

SiO,  84*45    MdO  48-25    MgO  1*20    CaO  0  40    Md  2*60    018*40    H,0  9*60  =  99*90 

In  an  earlier  analysls  by  Bertrand  0-  c.)  tbe  chlorinewas  overlooked.  The  material  used  by 
Goreeu  was  uol  entirely  pure.    Cf.  Friedel,  ib.,  p.  71. 

P3rr-— B.B.  fuses  easily  to  a  black  glass.  Gives  off  water  in  tbe  closed  tube  on  strong  igni* 
tien.     Reaction  for  manganèse  with  the  fluxes.    Dissolves  in  hydrocbloric  acid,  forming  a  jelly. 

Obs. — Associated  with  rhodocbrosite  and  alabandite  at  the  mauganese  miue  of  Adervielle, 
▼allée  du  Louron,  Hautes  Pyrénées.  Named  after  the  French  chemist  and  mineralogist  Ch. 
Friedel.    See  also  p.  1085. 

385.  PYR08MAUTB.  Pirodmalit  Hauàm.,  Moll's  Efem.,  4.  890,  1808.  Wesentlicher 
Bestandlbeil  Saizsaures  Eisenoxyd,  iVI..  ib.  (fr.  blowpipe  trials  of  Gahn,  its  discoverer).  Pyrosnmlit 
Karst.,  Tab..  108,  1808;  Hausm,,  Handb.,  1068,  1813.  Fer  muriaté  ^.,  1812,  Lucas  Tabl.,  2, 
418,  1818. 

Rhombohedral.   Axis (5  =  0*5308;  0001  A  lOÎl  =  31°  30J'  A.  E.  Norden8kiôld\  ' 

Porms!  e  (0001,  0);  m  (lOÎO,  i);  r  (lOÎl.  1).  e  (Olîl,  -  1);  a  (iOâl,  2),  s  (0221,  -  2). 

Angles:  er  =  81"  80'.  ea  =  SO*»  48',  mr  =  58'*  80',  rr'  =  53"  49',  r«  =  80'  17J',  as  =  45* 
35 ,  aa  =  84''  18'. 

Crystals  thick  prismatic  or  tabular  in  habit,  usually  with  m,  r,  «;,  hence  ap- 
parently  hexagonal.    Also  massive,  foliated. 

Cleavage:  c  perfect;  w  im perfect.  Fracture  uneven,  rather  splintery.  Some- 
what  brittle.  H.  =  4-4*5.  G.  =  3*06-3*19.  Luster  of  c  pearly;  of  other  planes, 
less  so.  Color  blackish  green  to  pale  liver-brown,  passing  mto  çray  and  pistacliio- 
green;  usually  brown  externally,  and  light  greenish  yellow  internally.  Streak 
paler  than  color.    Opticallv  — .     Double  refraction  strong. 

Comp H,((Fe,Mn)Cr)(Pe,Mn),8i,0,.  =  Silica  34*9,  iron  protoxide  26 -2,  man- 

ganese  protoxide  25*8,  chlorine  5*1,  water  9*2  =  101*2,  deduct  (0  =  2C1)  1*2  = 

100.     Hère  Fo  :  Mn  =  1  :  1. 

AnaL— 1,  Lang.  J.  pr.  Ch.,  83,  424,  1861.  Also  WOhler.  Lieb.  Ann.,  166,  85,  1870. 
2.  Liidwig,  Min.  Mitth.,  211,  1875.  8,  EngstrOm,  G.  Fôr.  FOrh.,  3,  116,  1876.  4,  Gorgeu^ 
Bull.  8o€.  Min.,  7,  58.  1884. 

SiOa     FeO     MnO   CaO   MgO    H,0    Cl 

1.  Nordmark    G.  =  8171    |  85-43    80-72    21 01    074      —     7  75    8*79  Al.O,  024  =    9968 

2.  "  G.  =8158    134-66    2705    25  60    052    098    8*31    4-88  =  101-95 

8.  Dannemora  G.  =  8059    {84  08    26  21    27*40    0-86    136    784    8  52  Al, O,  1*24  =  101*46' 
i.  •*  G.  =  819         84  20    23  50*  2465    0  40    170    855    870  A1,0,  ir.  = 

•Fe,0,  2-92. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  which  reacts  acid.  B.B.  fuses  at  2-2'6  to  a 
black  magnetic  glass.  Witli  the  fluxes  gives  réactions  for  irou  and  manganèse.  A  bead  of  sait 
of  phosphorus,  previously  saturated  wiih  oxitie  of  copper,  when  fused  with  the  pulverized 
mioeral  ini paris  a  beautiful  azuré  color  to  the  flame  (chlorine).  Decomposed  by  hydrocbloric 
acid.  with  séparation  of  silica. 

Obs. — Pyrosmalile  occursat  Bjelkeçruva,  one  of  the  iron  mines  of  Nordmark  in  Wcrmiand, 
Bweden,  where  it  is  associated  with  calcite.  pyroxene.  apopbyllito,  and  magnetite.  A  bexagonuL 
prism,  in  the  muséum  at  Stockholm,  is  nearly  an  incli  in  diameter  and  one  and  a  quarter  inchf^ 
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long,  and  wefghs  five  and  a  half  ounoes.  AIbo  from  the  Eogrufva  in  Nordmai^  and  at  the  iroo 
mines  at  Dannemora  in  folîated  masses  with  a  green  pyroxene. 

Named  from  levp,  fire,  oaurf,  odor,  in  allusion  to  Ihe  odor  when  heated. 

Bel— Ofv.  Ak.  Stockh.,  27,  562, 1870.  The  rhombohedral  chaiacterof  the  oysfialB  nugr  be 
aasamed  on  the  basis  of  the  isomorphism  with  f riedelite. 


7.  Scapolite  Groap.    TetragonaL 

386. 

Heionite 

.       .                è  =  0-4393 

887. 

Wemerite 

t  =  0-4384 

388. 

Dipyre 

6  =  0-4424 

389. 

Sarcolite 

è  =  0-4417 

390. 

U  =  0-4437 

The  species  of  the  Scapolite  Group  are  tetragonal  in  crystallization^  with 
nearly  the  same  axial  ratio,  and  f  urther  they  are  chai*acterized  by  pyramidal  hemi- 
hedrism.  They  are  white  or  grayish  white  in  color,  except  when  impure^  and  then 
rarely  of  dark  color.  Ilardness  =  5-6  5;  G.  =  2-5-2-8.  In  composition  they  are 
silicates  of  aluminium  with  calcium  and  sodium  in  varying  amounts;  chloriue  is 
also  often  présent,  sometimes  only  in  traces.  Iron,  ma^esia,  potash  are  not 
présent  unless  by  reason  of  inclusions  or  of  altération^  which  last  cause  also  explains 
the  carbon  dioxide  often  found  in  analysis. 

The  Scapolites  are  analogous  to  the  Feldspars  in  that  they  form  a  séries  with  a 
graduai  variation  in  composition,  the  amountof  silicaincreasing  with  the  increaseof 
the  alkali,  soda,  being  40  p.  c.  in  meionite  and  64  p.  c.  in  marialite.  A  corresponding 
increase  is  observed  also  in  the  amount  of  chlorine  présent.  Furthermore  there  is 
also  a  graduai  change  in  spécifie  gravity,  in  the  strength  of  the  double  refraction, 
and  in  résistance  to  acids,  from  the  easily  decomposed  meionite,  with  G.  =  2*72,  to 
marialite,  wliich  is  only  slightly  attacked  and  has  G.  =  2-63. 

Tschermak'  has  shown  that  the  variation  in  composition  may  bè  ezplained  by 
the  assumption  of  two  fundamental  end  compounds,  yiz.: 


Meionite 
Marialite 


Ca,Al.Si,0„ 
Na,Al.Si,0,,Cl 


Me 
Ma 


By  the  isomorphous  combination  of  thèse  compounds  the  composition  of  the 

species  recognized  may  be  explained.     Thèse  species  are  :   Meionite,  Wernerite  or 

Gommon   Scapolite,  Mizzonite  (and   Dipyre),  Marialite.     The  limits  of  each  are 

explained  in  the  following  pages;   it  is  to  be  noticed,  however,  that  no  sharp 

line  can  be  drawn  between  them,  and  a  single  locality  in  some  cases  has  afforded 

spécimens  having  widely  différent  composition. 

Lacroix,  who  has  riven  an  exhaustive  memoir  on  the  scapolite  rocks  of  many  différent 
localities  (Bull.  Soc.  Min.,  12.  8:5-360,  1889),  shows  that  optically  the  séries  is  chamcterized  by 
the  decrease  in  the  strength  of  the  double  refraction  in  passing  from  meionite  to  marialite.  In 
the  table  below,  quoted  from  him  (p.  357),  group  I  includes  the  compounds  from  Me  to  Me^Mai; 
II  fromMeiMai  to  MeiMa»;  III  from  MciMat  to  Ma. 

I. 

Hallesta 

Ohristiansand 

Somma,  Meioniie 

Bolton,  NuUaliU 

MalsjO 

Boltonite 

L.  Baikal,  OlaueoliU 

Laurinkari 

Arendal 


w. 

^j 

00— € 

II. 

®y 

^ 

oa— € 

1-594 

1-557 

0-037 

Ersby 

1-570 

1-547 

0033 

1-592 

1555 

oas7 

Arendal,  Dx. 

1-566 

1-545 

0021 

1-594 

1-558 

0  036 

Pargas 

1-667 

1-560 

0-017 

1-588 

1-552 

0  036 

1-588 

1-553 

0  035 

III. 

1-583 

1  -552 

0031 

Pyrénées,  Dx., 

1-558 

1-543 

0-015 

1-581 

1  -551 

0  030 

Dipyre 

1-583 

1  553 

0030 

Pierrepont 

1-562 

1-546 

0-016 

1-588 

1-554 

0  029 

8CAP0LITE  QROUP-MEIONITE. 
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The  Scapolites  oocur  (1)  in  yolcanic  rocks,  as  in  cjected  masses  on  Mte.  Somma  (meioiiite); 
(2)  in  crystalline  limestone,  often  as  the  direct  lesult  of  contact  metamorphism;  (8)  crystaHine 
achistSy  augite-gneiss,  etc.;  (4)  as  an  altération  product  of  a  plagioclase  feldspar  sometimes  on  au 
extensive  scale  as  with  ampliibole  in  the  "  ^efleckter  Gabbro  "  ^rOgger  and  Reusch.  Zs.  6.  6es., 
27.  646,  1B75)  in  connection  with  the  apatite  deposits  of  Odegaarden  near  Hamle,  Norway.  Cf. 
Lcx..  l.c.who  has  developed  thissubject  at  length;  also  Micbel-Lévj,  Bull  Soc.  Min.,  1,  4:^  79» 
1878;  Judd.  Mm.  Mag.,  8,  186,  1889. 

Meionite  was  the  first  species  of  the  Scapolite  group  distincLly  recognized.  .  It  is.  however, 
probable  that  scapolite  was  included  with  lamellar  pyroxene  uuder  the  name  of  White  Schôrl- 
8par  (SkOrIspat)  by  Cronstedt,  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.  The 
mimes  Wernerite  and  Scapolite  were  both  introduced  hj  d'Audrada  (of  Portugal)  in  the  saine 
article  (Scherer's  J.,  4,  35,  88,  1800).  and  applied  to  spécimens  from  the  same  région  in  Norway. 
Wernerite  is  the  ^r«<of  the  two  in  the  article.  Hatly  used  the  names  W&meriU  nnd  Seapoltte 
(supposing  the  species  distinct)  in  his  Traité  of  1801,  but  in  his  Miueralo^ical  Course  for  1804 
or  1805  arbitrarily  set  aside  the  latter  for  ParanVUne.  Monteiro,  a  friend  of  d'Andmda's,  and 
speaking  in  his  behalf,  protested  in  1809  (J.  Phvs.,  68, 177)  a^inst  the  change,  andafter  arguing 
that  wernerite  nnd  scapolite  were  identical.  both  on  chemical  and  cirstallogitiphic  grounds, 
urged  the  adoption  of  the  name  WerneriU  for  the  species.  In  the  folfowing  pages  the  name 
Scapolite  is  retained  for  the  group,  so  that  the  minerais  may  ail  be  called  scapolitea,  as  tbose  of 
the  feldspar  group  are  called  feldspars;  and  the  name  Wernerite  is  applied  to  the  most  prominent 
division  of  the  old  species,  including  the  common  scapolite  from  many  localities.  In  the  fifth 
édition  the  compounds  intermediate  between  meioniie  and  wernerite  were  called  paranthite,  and 
those  between  wernerite  and  mizzonite  were  called  ekebergite. 

Rel.~i  Ber.  Ak.  Wien,  88  (1).  1142.  1883.  Min.  Mitth.,  7.  400,  1886.  Rammelsberg  has 
also  discussed  the  same  subject  recently,  see  Ber.  Ak.  Berlin,  589,  1885.  Early  papers  on  the 
composition  of  the  species  are  those  by  Wolff,  Inaug.  Diss.,  Berlin.  1848;  Rath,  Pogg.,  90.  82, 
288,  1863. 


386.  BCXnONITS.  Hyacinte  blanche  de  la  Somma  de  Lisle,  Crist.,  2,  289.  290,  PI.  rr,  f. 
118,  1783.    Meionite  H.,  Tr..  2,  1801.    Mionite  Ceniurv  Dietionary,  1890. 

ERaBYTTB.  Wasserfreier  Scolezit  [fr.  Pargas]  N.  Nd,,  Schw.  J..  31,  417,  1821.  Anhy- 
drous  Scolecite.  Scolezerose  Beud.,  Tr.,  2.  55,  1832.  Var.  of  Labrador  Frankenheim,  Syst.  a. 
Kryst.,  186,  1842.  Ërsbyit  A.  S.  Nd„  Fini.  Min.,  129,  1858.  Ealk-Labrador  Bg.,  Min.  Ch., 
595.1860. 

Tetragonal.    Axis  è  =  0-43925;  001  A  101  =  23°  42^  Scacchi-Koksharov'. 
Ponna:  e  (001,  0);  a  (100,  w).  m  aïO,  J),  h  (210,  i^2),  e  (101,  l-i);  r  (111,  1),  10  (881,  8); 
•  (811,  8^). 


oA  =  26"  84'. 

mh  =  18**  26' 

ee'  =  83"    2*' 

ee"  =  47"  26' 


une  =  77"  5' 

cr  =  31"  51' 

ew  =  61"  47' 

âB  =  54"  15' 


rr'  =  *43"  49' 
9^  =:  42"  34' 
«^•»  =    29'  44f 


«*r  =  58"    V 
or   =  68" 
ag 


=  68"    5i' 
=  39"  Sy 


1. 


In  crystals,  either  clear  and  glassy  or  milky  white;  also  în  crystalline  graina 

and  massive.  The  prismatic  faces  sometimes 
show  vicinal  prominences  corresponding  in  form 
to  the  hemihedral  character  ;  with  which  also 
the  etching-figures  agrée. 

(3leavage:  a  ratner  perfect,  m  somewhat 
less  so;  both  often  interrupted.  Fracture  con- 
choidal.  Brittle.  H.  =  5*5-6.  G.  =  2-70-2-74; 
2-734-3*737  Mte.  Somma,  Rath.  Luster  vitre- 
ous.  Colorless  to  white.  Transparent  to  trans- 
lucent;  often  cracked  within.  Optically  — . 
Double  refraction  weak.    Indices,  Dx.  : 

oûj  =  1-594  to  1-597       €j  =  1-558  to  1-661 

Comp.— Ca,Al.Si.O„  or  4Ca0.3Al,0,.6SiO. 
=  Silica  40-5,  alumina  34-4,  lime  25-1  =  100. 
As  explained  by  Tschermak,  the  varieties  included  range  from  nearly  pure  meionite 
to  those  consisting  of  meionite  and  marialite  in  the  ratio  of  3  :  1,  i.e.,  Me  :  Ma  = 
3:1.  No  sharp  Tine  can  be  drawn  between  meionite  and  the  foUowing  species; 
see  further  p.  469. 


1,  2,  Monte  Somma.    1,  Brezlna; 
2,  after  Rath. 


G. 

1. 

VesuTius 

3716 

2. 

4t 

^786 

8. 

Laach 

2769 

4. 

Er»by%U 

5. 

ê* 

2723 

6. 

Pargas 

2-712 

7. 

Bolton 

2-788 
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AnaL— 1,  2,  Neminar,  Min.  MiUb..  51.  1875,  68,  1877.  8.  Rath,  Pofçg..  90,  87,  1858.  4,  Rg.. 
Min.  Cb..  Kig..  209.  1886.  5,  Rath,  Pogg.,  144, 884, 1871.  6, Wolff  [Inaug.  Diss.,  BerUo,  18481, 
Bg.,  Min.  CS.  7.  Ratb,  Pogg^  90,  195,  185a  AUoGmelin,  8trane7er,WoUI,  5Ui£d.,  p.m 
Bêth,  Pogg.,  119,  268,  1868. 

SiO,    A1.0,    CaO    MgO  Na,0  K,0     Cl     H,0 

4386  8209  21*45  O'Sl  1*35  0*76  014  0*27  CO. 0*72  =  10045 

42-55  30-89  21*41  0*83  125  0*98  —  019  Fe,0, 0  41  =  96*46 

45*13  29-83  18*98  013  273  1*40  —  0*41  =  98*61 

44*47  30*69  20*54  0*16  2*49  0*20  107  =  99*62 

44*26  30*37  2017  0*15  2*75  115  —       —   =98*85 

4510  32*76  17-84  —  0*76  068  —  104  =  9818 

2*788  }  44*40  25  52  20*18  i  01  2*09  0  51  —  1*24  Fe,0,  8*79  =  98-74 

*  Often  simplj  =  loes  on  ignition. 

SipOcz  found  in  Vesuvian  meionite  0*74  p.  c.  Cl,  0*22  SOg,  Tsch.,  1.  c. 

Paranthiie  (parant bine),  the  name  given  in  tbe  5tb  £d.  to  tbe  compounds  between  tbe 
Vesuvian  meionite  and  weraerite  (0.^.,  anals.  4-7)18  HaQy's  name  (as  abready  noted)  deriyed 
from  nàpavBéîy,  to  wither,  because  it  readily  loses  its  luster. 

Pyr.,  etc. — B.B.  fuses  with  intumescence  at  3  to  a  white  blebby  elass.  Decomposed  by  acid 
witbout  gelatinizinK  (liatli).  Gmelin  states  it  to  be  fusible  with  difficulty  on  tbe  ed^,  and 
botb  Gmelin  and  Kobell  state  tbat  it  gelatinizes  witb  bydrocbloric  acid.  An  examination  of  a 
apecimeu  received  from  Scacchi  fully  confirms  Katb*s  conclusions. 

Obs.— Occurrt  in  small  crystals  in  cavities,  usually  in  limestone  blocks,  on  Monte  Somma;  tbe 
cavities  are  often  liued  with  green  mica.  Also  in  ejected  masses  witb  sanidine,  magnetite,  titan- 
ite,  augite,  apaiite  iit  the  Laacher  See. 

E/rêbyits  is  from  Ersby  near  Pargas,  Finland.  A  variety  of  scapolite  from  Bolton.  Mass., 
NuttttliU  (see  p.  469)  is  near  ersbyite  in  composition. 

Numed  by  Ilaily  from  ^eiov,  Uss,  the  pyramid  being  less  acute  than  tbat  of  vesuvianite. 

Ret— '  Afin.  Russl.,  2,  105;  Pogg.,  Erg.,  3.  478.  1851.  Cf.  also  Rg..  94,  434,  1855;  Dx., 
Min..  1,  221.  1862;  Rath,  ib.,  119,  262.  1863;  Brezina,  Min.  Mitth..  16.  1872. 

Artif. — Altempts  to  form  meionite  by  fusion  bave  resulted  in  obtaining  an  orthosilicate  cor- 
respond iu^  in  (M>mpositiou  toMa30.5Ca0.4AUOs.9Si09.  but  cbaracterized  by  positive optical  char- 
ucter.     Witli  a  mixture  of  6Ca(3.4AlaOs.9SiOs,  anorthite  was  formed.    By  fusing  a  labradorite 

élass  with  wliite  marble,  anorthite  and  a  tetragon al  minerai  wiih  négative  character  wasobtained. 
lourgeois,  Bull.  Soc.  Min.,  6.  16.  1882,  Heprod.  Min.,  132,  1884. 

Doclier  states  tbat  bis  synthetic  experiments  (unpubl.)  prove  the  existence  of  a  tetnu;oDal 
miuei-al.  corresponding  to  meionite,  having  the  composition  CaAls(Si04)s.  Allg.  Chem.  Mm.,  p. 
258,  1890. 


387.  WERNERim.  Wernerite  (fr.  Norway)  d'Andrada,  J.  Phys..  61,  244,  1800. 
Scberer's  J..  4,  35.  1800.  Scapolite  (fr.  Norway)  d'Andnida,  ib..  246,  and  ib^,  88,  1800.  Rapid- 
olith  Alnldgaard,  Aun.  Cb.,  32,  195,  1800.  Wernerite.  Scapolite.  //.,  Tr.,  3.  4. 1801.  Skapolith. 
Arcti(;it  [=  Wernerite]  Wern.,  1803,  Ludwig's  Wern.,  2,  210  1804  Paranthine  ff,  Lucas 
Tabl.,  205,  1806;  H.  Comp.  Tabl..  45. 1809.  Fuscit  Schumacher,  Verzeichn..  104,  1801.  Chelms- 
fordite./.  F.  dt  S.  L.  Dana,  Outl.  Min.  G.  Boston,  44,  1818.  Kuttallite  Brooke,  Ann.  Phil..  7, 
816,  18^4.  Qlaukolith  r.  Fischer,  Sokolov's  Bergwerks  J.;  John.  Chem.  Unters..  2,  82,  1810; 
Glaucolite. 

Soduit  Ekeberg,  Afh.,  2.  153.  1807.  Natrolite  of  Hesselkulla  WollasUm,  Ekebergîte  Ben., 
Arsh.,  168.  1824.  Ekcbergit,  Porzellauspath  /.  N.  Fucks,  Denkschr.  Ak.  Mûnchen,  7.  65,  1818. 
Tascli.  Min.,  17,  94,  1823.  Porzellanit  Kbl.,  Taf.,  62,  1858.  Passauit  Naumann,  Min.,  305, 
18ô."5.     Oulariolite  C.  U.  Shepard,  Am.  J.  Se.,  20,  54,  1880. 

Tetragonal,  with  pyramidal  hemihedrism.  Axis  è  =  0-4384;  001  A  101=  23** 
401'  Scliustur*. 

Forms»  :  c  (001.  0).  a(100,  ».t),  m  (110, /),  7*  (210,  t:.2)  «  (101,  U'),' r  (111, 1).  w(831,8X 
«  (811,  3-3). 

aA   =  26"  34'  cr  =  31"  48'  rr'  =  ♦43*  45'  oê    =  89"  42' 

fn/i  =  18'  26'  cw  =  or  44'  ss  =    42"  82'  ar    =  68'*    7f 

ee     =  82»  59'  es  =  54'  12'  «»'"  =    29'  48'  tnr  =  58''  12^ 

ee"  =  47**  21' 

Crystals  usually  coarse,  with  rongh  uneven  faces  and  often  very  large.  The 
pyramidal  hemihedrism  sometimes  sliown  (f.  3)  in  the  development  of  the  planes 
z  (311)  and  z  (131).  Also  massive,  granular,  or  with  a  faint  fibrous  appearance; 
sometimes  coluninar. 
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Cleayage:  a  and  m  rather  distinct,  but  interrupted.  Fracture  snbconchoi- 
daL  Brittle.  H.  =  5-6.  G.  =  2*66-2*73.  Luster  vitreous  to  pearly  externally, 
inclining  to  resinous;  cleayage  and  cross-fracture  surface  vitreou s.  Color  white, 
gray,  bluish,  greenish,  and  reddish,  usually  li^ht;  streak  uncolored.  Transparent 
to  funtly  subtranslucent.    0])tically  — .    Dduole  refraction  weak.    Indices: 

Arendal   oo^  =  l'ô66    €t  =  1*545.     See  also  p.  466. 


1. 


a. 


3. 


4. 


Flgs.  1,  Coramou  form.    2,  4.  Grasse  Lake,  N.  Y.,  Hovey.    S,  Hirwensalo,  Flnland,  Nd. 

Var. — 1.  Ordinary.  In  crystals,  wbite  to  çray,  grayiah  green,  brownish.  and  rarely,  from 
impurity,  nearly  black.     The  prisins  are  sometimes  several  iuches  thick. 

AuuaUile  <uauied  after  T.  Nuttall)  is  white  to  smoky  brown 
Bcapolite  from  Bol  ton,  Mass.  It  bas  been  sbown  to  vury  widelv 
in  composition  :  some  kinds  approach  nieiouite.  p.  467,  aud  it 
is  someiiines  iniicb  altered.  The  crystals  and  massive  variety  of 
Cbelmsford,  Mass..  of  gray,  greenisb,  and  reddish  shades  of  color. 
ha?e  been  en  lied  Ghelmtffardite. 

Pcustiuiie  or  Porzellau spath  is  from  Obernzell  near  Passau, 
Bavaria.  Fuch^  made  the  prisms  probably  about  92**,  and  so  also* 
did  Schafbftutl.  But  Des  Cloizeaux  found  that  it  wtis  uniaxial 
and  négative,  and  hence  must  be  tetragonal  in  crystallization.  Its 
colon  are  wbite  to  yellowish,  bluisb,  and  gra^ish  white.  The 
crystals  are  coarse,  and  irregularly  ^rouped  or  smgle. 

OntarioUie  of  Sftepard  is  a  glassy  scapolite  from  Galwav. 
Peterborough  Co.,  Outario;  often  black  from  inclusions,  probably 
of  graphite.  It  may  prove,  as  suggested  by  tihepard,  to  belong 
with  mizzonite  and  dipyre.  G.  =  2608.  Shepard's  analysis 
gives  SiOi  48*65  to  51-80,  etc. ,  but  has  little  value  because  of  the  impurity  of  the  material. 

2  Massive.  Qlaucolite  is  of  pale  violet-bliie.  bluish.  indigo-blue,  to  creenish  gray  colore, 
flometimes  resembling  cancrinite,  but  having  the  cleavu^e  of  scapolite.  It  is  from  near  R.  Sliudi- 
anka,  near  L.  Baikal.  Siberia,  where  it  occurs  in  veinsm  granité  llie  pink  scapolite  of  Bolton 
is  similar.    Named  from  yXavKÔ^,  greeniah  gray  or  sea  green, 

The  so-called  glaucolite  of  Weibye.  from  Norway,  has  been  shown  by  Brôgger  to  be 
sodalite  (see  p.  429),  and  a  so-called  glaucolite  from  L.  Baikal  also  proved  to  be  {«odalite. 

Comp.,  Yar. — Intermediate  between  meionite  and  manalite  and  corresponding 
to  a  molecular  combination  of  thèse  in  a  ratio  3  :  1  to  1  :  2.  The  silica  varies  from 
46  to  54  p.  c,  and  as  its  amount  increases  the  soda  and  chlorine  also  increase. 
Scîipolites  witn  silica  from  54  p.  c.  to  60  p.  c.  areclassed  with  mizzonite;  they  cor- 
respond to  Me  :  Ma  from  1  :  2  to  1  :  3  and  uçwards. 

The  percentage  composition^  for  the  simple  compounds  of  Me  :  Ma^  is 
foUows  : 


JAe  •  Jxft 

SiO, 

A1,0. 

CaO 

Ka,0 

Cl 

8:1 

46  10 

80  48 

1910 

8-54 

101 

=    100-28 

2:1 

4808 

2916 

1704 

476 

1-85 

=     100-84 

1:1 

61-90 

26-47 

1290 

716 

2-04 

=     100-46 

1:2 

65  86 

28-78 

8-67 

9-62 

2-75 

=     100-62 

1  :8 

57  85 

22  85 

6-58 

10-87 

810 

=     100-70 

The  oxygen -équivalent  of  the  chlorine  is  to  be  deducted. 

Anal 1,  Rath,  Pogg.,  90,  101.  1853.     2,  E.  S.  Sperry,  prlv.  conlr.     8,  Leeds,  Am.  J.  Se., 

86, 1878.    4,  Rath,  1.  c,  p.  90.    6,  Wolff,  Kg. ,  Min.  Ch.,  719, 1860.    6,  Rg..  Min.  (  h  .  £rç .  210, 
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1886.  7.  Wolff,  1.  c.  8,  8chaffh&utU  Lieb.  Ann.,  46,  840.  1848.  9,  Wolff,  1.  c.  10.  Sipôcz.  Min. 
Mitth..  266,  1877.  afler  deducting  682  CaCO..  11,  Wolff,  1.  c.  12,  Becke,  Min.  Mitth.,  267, 
1877,  deducting  62  p.  c.  CaCO,.  18,  Rath,  1.  c,  recale,  by  Rg.,  deducting  1-68  p.  c.  CaCO«. 
14,  Kbl..  J.  pr.  Ch.,  1,  89, 1834.  15,  Hg.,  Ber.  Ak.  Berlin,  606,  1885  16,  Wolff.  1  c.  17,  Kiepen- 
heuer.  quoted  by  liath,  Ber.  nied.  Ges.,  p.  881,  Auç.  4,  1879.  18,  Genih,  Am.  J.  Se.,  40. 116. 1890. 
19,  SipOcz,  Min.  Mittb..  4.  265,  1881,  and  Tsch.,  T.  c.,  p.  1153,where  tiie  ehlorine  percentages  are 
correeted.  20,  21.  Lacroix,  Bull.  Soc.  Min.,  12,  175,  1»89.  4Î2,  28,  SipOcz,  1.  c.  24,  Rg.,  1.  c. 
25.  E.  S.  Sperry,  priv.  contr.    26,  Rg.,  1.  c. 

SiO,    A1,0,    FeO    CaO    MgONa,0  K,0      Cl  H,0»» 

45-46  80-96  tr,  1722  —  2  29  131  —  129=  98-53 
46-94    25-76    0  64    16*89    052    8*88    0*52    0*68  0  84SO.0-25 

[CO,4-83  =101-25 
47-47    27-51      —     1759    120    805    140      —    148=   9970 

47  49  27-57  1-54  1716  047  471  058  —  048=  100 
48-15  25-88  148»  1663  0  84  4*91  012  —  085=  984^ 

48  06  27-84  —  1594  —  6-88  022  041  161=  99-91 
48-79  28-16  0-32«  1502  129  4*52  054  —  074=  9928 
49*20  27-80      —  1548  —  453  123  092  1*20=  99*86 

49-26  26*40  0*54*  14*44      —  614  0*65  —  069=  98*12 

49-40  3002  0-32  1562      —  311  079  013  0-64  =  100*03 

49-88  27  02  0*21*  12*71  0*86  759  0*87  —  077=   99*9a 

50-53  29-31  0  49  13  37  0*46  3  91  123  0*21  0  54  =  100*05 

50  04  25-68  —  1264  1*06  5*89  1*54  —  2*50=   99*35 

50  29  27-39  —  13  53  —  5*92  017  —  —  =  97*80 
50-73  25-49  —  1024  —  11  09  —  0*09  1*96=  99*60 
50*91  25  81  0*75»  18-34  058  7*09  0*86  —  0*41  =  99*74 
52-19  23*54  tr,  961  —  12*65  2*11  —  —  =100*10 
52  30    23-68    0*58*  12*36    006    629    0*77      —    1*50  CO,  2*63 

[=  100*16 

SiO,    AUO,   FeO    CaO    MgO   Na,0  K,0     Cl     80,   H,0 

52*48    25-56    0-39    12  44      —       6*52    079    170    058    061 

[CO,014=  101-21 
52-62    26*42     tr.      13*11      —       642    0*46    010    0*79    049 

[=  100-40 
53-24    25-60     «r.      12*83      —       7*03    0*47    012    066    0  50 

[=  100-45 
52*57    24-24    026    11*67      —       7*19    0*42    163    0  90    069 

[CO,  0-39  =  99-86 
52-65    25-32    011    1180    023      664    158    214    0*14    0  42 

[=  100-53 
52-90    24*95      —     1054      —       810    158    283      —       — 

r=  100-36 
5310    2311    0-27    10  00    0-04      816    071    214    1-31    049 

[CO,  2-15  =  101  ^a 
53-32    24-67      —       984      —       912     —      175      —     071 

[=  99-41 
•  Fe,Ot.  *  Ufiually  simply  Ignition  and  bence  perhaps  =  H,0  -f-  CL 

F.  D.  Adams.  who  flrst  called  attention  to  the  eommon  occurrence  of  cblorine  in  scapolltes. 
shows  tbat  it  is  présent  in  many  varîeties  and  in  amounts  varying  up  to  147,  201.  2  41  p.  c.  in 
scapolites  from  Itipon;  also  2  01  p.  c.  in  a  spécimen  from  EragerO;  1*78  in  one  from  TrumbuU, 
Conn.,  etc.,  Am.  J.  Se,  17,  315.  1879. 

Pyr.,  etc.— B.B.  fuses  easilv  with  intumescence  to  a  wbite  blebby  glass.  Imperfectly 
decomposed  by  hydroclilorie  acia. 

Obe.— Occurs  in  metamorphic  rocks,  and  most  abundantly  in  granular  llmestone  near  its 
lunctiôn  with  the  associated  granitic  or  allied  rock:  sometlmes  in  beds  of  magnetite  aceomnany- 
mg  llmestone.  It  is  often  associated  with  lightcolored  pyroxene,  amphibole,  gamet,  ana  also 
with  apatite.  titanite,  zircon;  amphibole  is  a  less  eommon  associate  thao  pyroxene.  but  in  some 
cases  bas  resulted  from  the  altération  of  pyroxene.  The  scapolite  of  Pargas,  Finland.  is  in  lime- 
stone;  that  of  Arendal  in  Norway,  and  MalsjO  in  Wermland,  occurs  with  magnetite  la 
llmestone. 

Thepasêauite  is  from  Obemzell,  nejir  Passau.  in  Bavaria. 

In  Vermont,  at  Marlborough.  massive.  In  Masê.,  al  Bolton  and  Boxborough,  in  crystaK 
Bometimes  large;  at  Chelmsford;  Littletou;  Chester:  Carlisle;  Westfleld,  massive;  at  Paraons- 


G. 

1. 

Pargas,^nA. 
Grasse  L. ,  ywh. 

2-654 

2. 

2-713 

3. 

Bucks  Co..  P&., 

2*708 

4. 

L.  Baikal, 

QlaucoUie 

2-666 

5. 

Tiauriukari 

6. 

xMalsjO,  rdh. 

7. 

Bolton.  rdh. 

2*718 

8. 

Obernzell,  Pom. 

9. 

Kessel  kulla. 

Ekèbergite 

2*735 

10. 

Rossie,  gnh. 

2-731 

11. 

Malsjô 

2*623 

12. 

Boxborough,  v>h. 
MalsjO.  wh. 

2*720 

13. 

2*658 

14. 

Obernzell, 
Poêsamiê 

15. 

St.  Lawrence  Co. 

2*621 

16. 

Arendal 

2  712 

17. 

Monzoni 

18. 

French  Creek, 

2-675 
G. 

19. 

MalsjO,  toA. 

2*675 

20. 

Husab 

2  683 

21. 

<« 

2-682 

22. 

Arendal 

2*676 

23. 

Gouvemear,^T».fo7i.  2  660 

24. 

25. 

Pierrepont 

2*688 

26. 

Pargas 
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field  and  Raymond,  near  Dr.  Swett's  house,  crystals,  witli  yellow  garnet.  In  Cann.,  at  Monroe, 
whîte  and  nearly  fibrous;  a  stone  quarry  at  Paugatuck,  Stouiugton,  massive.  In  y.  York,  at 
Two  Ponds  in  Orange  Co.,  reddish  wbite  cryslals  with  pyroxene.  titanite,  zircon,  one  crystal 
10  in.  long  and  5  in  diameter;  at  Fall  Hill,  Monroe,  of  white  and  bluisb  colore,  massive,  with 
laniellar  pyroxene;  in  Warwick  of  tbe  same  couuty,  near  Amity,  milk-wbite  crystals  with 
pyroxene,  titanite,  grapbite;  5  m.  8.  of  Warwick,  and  2  m.  If.  of  Edenville,  near  Green- 
wood  Furuace,  are  otber  good  localities;  in  Essex  Co.,  perfect  crystals  and  massive  nearly 
fibrous,  white  aud  greeuish  wbite,  abundant  near  Eirby's  graphite  mine,  4  m.  N.  E.  of  Alex- 
andria,  in  Ticonderoga,  associated  with  pyroxene;  at  Crown  Point;  in  Lewis  Co.,  in  fine  crys- 
tals, white,  bluish,  and  dark  gray,  presenting  the  play  of  light  not  unusual  with  this  variety; 
edges  of  tbe  crystals  often  roiiuded;  Grasse  ïoïke,  Jenerson  Co.,  in  fine  crystals:  at  Gouverneur, 
in  limestoue,  also  at  Macomb,  ât.  Lawrence  Co.  In  N.  Jersey,  at  Franklin  and  Newton,  aud  3 
m.  W.  of  Attleborougb,  crystallized,  iu  limestone;  also  at  Yemon,  Franklin,  aud  Sparta  a  scapo- 
lite  rock  witb  pyroxene,  ampbibole,  ortboclase,  also  titanite.  In  Penn.,  at  the  Elizabeth  mine, 
French  Creek,  Chester  Co.,  in  cavities  of  a  brownisb  gray  garaet  witb  magnetite,  pyrite,  and 
remains  of  the  hessonite  from  which  it  was  probablv  formed. 

In  Canada,  ut  G.  Calumet  Id..  massive  lilac  colored;  at  Hunteratown,  in  laree  crystals,  with 
titanite;  at  Grenvilie,  witb  pyroxene;  Templeton;  Bedford;  Portland  and  Wakefieid,  Ottavni 
Co.;  Algoua,  Ueufrew  Co.  toipolite  rocks  occur  at  several  points,  in  part  a  "  scapolite  diorite'' 
llke  that  of  Norway,  cbiefly  in  the  Laurentian,  as  at  Ampi-ior  on  tbe  Ottawa  K.;  L.  Mazinaw, 
Addineton  Co.;  Robertsville  mine,  Frontenac  Co.;  McDougal,  Parry  Sound;  it  is  associated  with 
crystalline  limestone.  also  amphibolytes  and  diorytes  (Adams  &  Lawson,  Can.  Rec.  8c.,  3,  185, 
1888). 

Alt. — Tbe  scapolites  as  a  class  are  especially  liable  to  altération,  and  the  products  are  numer- 
eus  and  varied.  The  introduction  of  water,  or  of  carbon  dioxide,  is  a  corn  mon  change.  By 
the  substitution  of  potash,  tbe  minerai  passes  to  tbe  state  of  piniie  and  potoêh  mica.  By  the 
acquisition  of  iron  it  passes  in  some  cases  to  epidote.  By  tbe  introduction  of  magnesia,  it  may 
pass  to  tUaUte;  or  of  magnesia  and  potash,  to  a  magnena  mica.  By  a  loss  of  bases,  the  proportion 
of  silica  left  increases;  and  by  a  loss  of  silica  also  (which  may  become  opal  in  its  séparation),  the 
minerai  passes  to  a  kaolin-M^L^  compound,  a  common  resuit  of  its  altération.  Moreover,  silica 
may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  pseudomorph,  as  occurs  at 
Pargas.    Various  alteration-products  are  more  particularly  mentionea  on  p.  478. 

Rel— I  Arendal,  quoted  by  Tschermak.  Tlie  angles  as  dven  by  Eoksharov  are  the  same  as 
for  meionite;  the  variation  is  in  any  case  small.    '  Cf.  Mlr.,  Min.,  882.  1852. 

388.  MEEZOMITE.    A.  Seaeehi,  Pogg.,  Erg.,  3,  478.  1852. 

DïFTKE.     Schorl  blancbfttre  de  Mauléon  (Pyrénées)  (discovered  by  Gillet-Laumont  in  1786), 
Leucolite,  Delameth.,  Sciagr.,  1,  289,  2,  401,  1792.     Dipyre  JJ..  Tr.,  3,  1801.     Schmelzstein. 
Wem„  Steff.  Orykt.,  1.  411.  1811.     Couseranite  Charpentier,  Ann.  Cb.  Phys.,  39,  280,  1828. 
Couzeranite.     Piehnitoid  Blomstrand,  Ofv.  Ak.  Stockh.,  II.  297,  1854.    Riponite  Tsehermak, 
Ber.  Ak.  Wien,  88  (1),  1142,  1888. 

Tetragonal.    Axis  i  =  0-44235;   001  A  101  =  23"*  51^',  Scacchi-Koksharov*. 

Format  e  (001,  0),  a  (100,  ùi),  m  (110,  /),  h  (210,  t-2),  e  (101, 1-t),  r  (111,  1). 
Angles:  ee'  =  83*  15',  ee"  =  47"  43i',  rr'  =  ♦44"  3',  cr  =  82"  2',  ar  =  67"  58f. 
In  small  prismatic  crystals,  with  m  prominent.      Prismatic  faces  vertically 
0triated«    Sometimes  acicular. 

CleavagjB  a,  m.  H.  =  5'5-6.  G.  =  2*623  Rath.  Luster  vitreous.  Colorlesa 
to  white.    Transparent  to  translucent.     Refractive  indices  (see  also  p.  466)  : 

Pouzac,  Dipyre        g?,  =  1  -558  e,  =  1  -543  Dx. 

cûj  =  1-5673  €j  =  1-5416  Lattermann. 

Vur.^MuËoniie  occurs  in  clear  crystals  in  ejected  masses  on  Mte  Somma. 

Dipyre  occurs  in  elongated  square  prisms,  often  slender,  sometimes  large  and  coarse,  in 
limestone  and  crystalline  schîsts.  cbiefly  from  the  Pyrénées.  Couseranite  is  tbe  same  minerai 
and  from  the  same  région,  but  as  originally  anal3rzed  in  a  more  or  less  altered  form,  sec 
anal,  below. 

Prehnitoid,  named  from  its  resemblance  to  prebnite,  is  from  Sweden. 

Comp. — Intermediate  betwecn  meionite  and  marialite  and  correspotiding  to  a 
molecnlar  combination  varying  from  Me  :  Ma  =  1  :  2  to  Me  :  Ma  =  1  :  3.  For 
percentage  composition,  se<»  p.  469. 

AnaL— 1,  Rath,  Pogg..  119.  254.  1868.  2,  Adams.  Am.  J.  8c.,  17,  315.  1879.  3.  Damour, 
L'Institut,  16.  1862.  4.  Scbulze.  quoted  by  Gdt..  Jb.  Min.,  Beil.,  1,  226.  1881.  5  Delesse. 
C  R.,  18,  944.  1844.  6.  Pisani,  Dx.Mîn.,  1.  227,  1862.  7.  Blomstrand,  l.  c.  8,  Micbel-Lévy, 
Bull.  Soc.  Min..  1,  48.  1878  hIso  Lrx  .  ib.,  12,  25^  1889.  9,  E.  S.  Sperry,  priv.  contr.  10, 
Jannettnz.  Bull.  Soc.  Min.,  12,  445,  18S9. 
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G.  BiO,  A1,0,  reO  CaO  MgO  Na,0  K,0  Cl  H.O 

1.  Somma,irû»m»to  2-028  64*70  23*80      —     8*77    0*22  9  88    214      —  018  =  99*59 

2.  Ripon.  JS^p^nito   2  68  {54-86  22*45    0*49»  9  09     tr,  8*86    118  2*41  O^O^'SO.  0*80 

[=  100*45 

8.  PotizAC,  Dipyre    2*65  56*22  2805      —     9*44     tr.  768    0*90      —  2*41*=  99  70 

4.        ••             "        2-618  I  58*97  28*68      —     8*76    1*40  8*55    6*48      —  098  =  98*77 

6.  Libarens,     "        2*646  55  5  24*8        —     9*6        —  9*4      0*7       —  —   =100 

6.  "             "        2*62  56*69  2268    0*80«  685    0*49  8*65    0*78      —  4*55*=10l*08 

7.  Prehnitaid            2*50  56  00  22  45    119*  7*79    0*86  10*07    0*46      —  104  =  99*86 

8.  Bamle                   2*68  59*66  22*65      —     7*82    2*60  8*18     tr,       —  —   =100*86 

9.  Macomb,  N.  Y.    2*601  67  59  21*27    0  27    6*59    0*29  10*48    0*40  802  0*76 C0>  106 


[=  100-78 
—     8*41«' 


10.  Chili  2  6  57*4      19*6      8*4»     6*2      0  4       8*8       tr,       —     8*41*»  CuO  tr. 

»  FeiOi.  *•  0*72  bygroscopic.  «  MnO.  *  Ign, 

IPyr^  etc.— B.B.  fuses  easily.  but  with  less  Intumescence  than  meionite.  Only  sligbtly  acted 
iipon  by  hydrocbloric  acid. 

Oha.—Mix2onite  occurs  in  trachytic  bombs  on  Mte.  Somma;  tbe  rock  is  gray  and  consista 
«chietiy  of  sanidine  and  dark  green  augite;  the  mizzonite  occurs  in  cavities,  sometimes  with 
t^lcite.    Named  from  fiet^oDy^greater,  tbe  axis  of  the  prism  being  a  little  longer  than  in  meionite. 

Dipyre  and  eouseranite  are  from  varions  points,  chieliy  in  tbe  Hautes- Pyrénées,  in  granultfr 
limestone;  at  Pouznc,  near  Bagnères-de-Bigorre,  with  a  white  uniaxial  mica;  near  Libarens, 
about  a  mile  and  a  half  from  Mauléou,  with  mica  or  talc;  at  the  baths  of  Aulus  in  the  Dept.  of 
Arit^ge;  in  a  black  schist  on  the  rieht  bank  of  the  Lés,  near  Luzenac,  Arié^e;  in  the  vicinity  of 
Loutrin,  near  AnTOumer,  in  blocks  of  granular  limestone,  with  pyrite,  titanitc  (see  more  par- 
ticularly,  Fn)ssara,  Bull.  Soc.  Min..  13,  321,  1890);  also  at  Biarritz  and  elsewhere  in  Ihe  Basses- 
Pyrénées.  The  prehnitaid  is  from  a  local ity  between  Eongsberg  and  Solberg  in  Sweden.  with 
coarsely  crystallized  hornblende;  its  hardness  is  stated  by  Blonistrand  to  be  7,  and  G.  =  2  50. 
The  ficapolite  ussociated  with  amphibole  in  the  "geflecter  Gabbro"or  scapolite-dioryte  of  the 
aputite  dcposits  near  Bamle,  Norway,  is  near  dipyre  in  composition  (see  anal.  8  and  p.  467)  A 
scapolite  belonginç  hère  occurs  at  the  Llanca  mine,  district  La  Hi^uera,- Coquimbo,  Chili.  Ac- 
cord ing  to  Arzruni,  dipyre  (rr  "  =  63'  49  )  occurs  in  saccharoidal  limestone  at  Canaan,  Ct. 

Riponite  (anal.  2)  is  from  the  township  of  Ripon,  Ottawa  Co..  Québec,  Canada. 

The  name  dipyre,  from  Sii,  ttoiee,  and  tcvq,  flre,  alludes  to  the  two  effectsof  hetLi,funon  and 
phvspfiûrescenee.    Prehniioid  refers  to  a  rescmislanoe  to  prehnite. 

Alt. — Dipyre  undergoes  very  easy  altération,  much  casier  than  wernerite,  and  this  it 
probably  owes  to  the  large  percentage  of  soda.  At  ail  the  localities  the  minerai  occurs  to 
a  large  exteut  in  a  crumbling  state.  Some  of  it  appears  to  be  changed  to  a  greenish 
•chlorite. 

Couseraniie  is  an  altered  form  of  dipyre.  It  occurs  in  the  same  région,  and  the  dipyre  may  be 
seen  passiiig  into  eouseranite.  Its  square  prisms  are  usually  rough  or  rounded  externally,  and 
bluish  black  or  grayish  black  to  deep  black  in  color,  but  sometimes  whitish  and  blackish  on  the 
«une  spécimen.  It  is  often  soft  and  fragile.  Charpentier's  minerai  came  from  the  department 
of  AriOge  (forraerly  Couserans).  Analyses:  1,  Dufrénoy,  Ann.  Mines,  4,  827,  1828.  2,  Flsani, 
Dx.,  Min.,  1.  234.  1862. 

SIC,    A1,0«    Peu  MgO    CaO   Na,0  K,0  H.O 

1.  G.=2*69    I  52-37    2402      —     1*40    11 85    3  96    5-52      —   =    99*12 

2.  58  33    20*20    1*90    7*20      0*99    0  76    8*82    235  =  100  55 

.  Pisaui's  analysis  was  made  on  large  square  prisms  from  Pouzac.    It  bas  the  composition  of 
agalmatolite.     Both  of  the  analyses  indicate  the  altération  by  the  amoimt  of  potash  présent. 

Réf.— '  On  mizzonite,  Somma,  Sec.  rr'  =  44*'  4,  Kk.  rr'  =  W  2',  Min.  Russl.,  2,  108,  1854; 
on  dipyre  from  Pouzac,  rr'  =  44'  17 ,  er  =  22"*  10',  Dx.,  Bull.  Soc.  Min.,  12,  9,  1889. 

389.  MARIAUTIS.    Ratlt,  Zs.  G.  Ges.,  18,  635.  1866.     [Not  Marialite  of  Ryllo.] 
Tetmgonal.     In  crystals  with  c  (001),  a  (100),  m  (110),  A  (210),  e  (101),  r  (111); 
anglos  near  mizzonite,  rr'  =  44°. 

H.  =  5*5-6.  G.  =  2'5G6.  Luster  vitreous.  Colorless,  or  white.  Trans- 
parent to  translucent. 

Gomp. — Approxiinating  to  the  pure  marialite  of  Tschermak,  Na,Al,Si,0,,Cl 
=  Silica  63-9,  alumina  18-1,  soda  14*7,  chlorine  4-2  =  100-9,  deduct  (0  =  2C1)  0-9 
=  100.     The  marialite  of  Rath  corresponds  cloeely  to  Me  :  Ma  =  1:4. 

Anal. — 1,  Rath,  1.  c,  after  deducting  45  p.  c.  maçnetite:  tbe  spécifie  gravity  of  the  materia) 
«inalyzed  wa8  2'626,  or  2566  correcting  foradmixed  magnetile  (G.  =  518).  2,  Rg.,  Min.  Ch., 
Erg..  216,  1886. 
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810, 

AUO, 

CaO 

Na,0 

K.O 

Cl 

1. 

62-72 

21-82 

4-68 

9-87 

1-15 

MgO  0-81  =  100 

2. 

61-40 

19  63 

4-10 

undeL 

— 

4-00 

Pjrr^  etc. — Like  those  of  mlzzonite. 

Obs. — From  a  volcanic  rock  called  piperno,  occurring  at  Pianura,  near  Kaples. 

Altered  Scapolites.  Tbe  folIowlDg  are  the  charactera  of  dUfferent  altered  scapolltea. 
Analyses  are  given  below  and  on  pp.  822,  823,  5th  £d. 

Atheriastitb  Weibpe,  Pogg.,  79,  802,  1850.  lâke  scapolite  in  form;  color  greenish; 
opaque.     From  Arendal,  with  Diack  gamet  and  keilhauite.     Contains  7  p.  c.  water. 

Strooanovitb  Hertn  ,  J.  pr.  Ch.,  34,  178,  1845.  Has  tbe  form  of  scapolite  (Kk.,  Min. 
Russl..  3,  95).  Color  yellowisb  to  light  oil-green;  luster  greasy  :  translucent:  H.  =5  5,  G.  =279. 
B.B.  fuses  easily  with  intumescence.  From  tbe  R.  bliudiunkanear  L.  Baikal  in  £astern  Siberia. 
Tbe  analysis  anorded  6*4  p.  c.  CO9,  correspouding  to  11*4  p.  c.  of  CaCOa. 

Aloeritb  ffuntf  An>.  J.  Se.,  8,  108,  1849.  Occurs  in  slender  square  prisms,  sometimes  2 
or  3  in.  long,  embedded  in  calcite.  Tellowisb  to  gray  and  usually  dull.  Brittle.  H.  =  3-8*5: 
Bome  crystals  more  altered,  2  5.  G.  =  2-697--2  712  Huiit;  278  Crossley.  From  Franklin, 
Sussex  Co  ,  N.  J.  Tbe  varying  results  of  analyses,  and  tbe  présence  of  calcium  carbonate,  of 
magnesia,  and  tbe  relations*  to  known  examples  of  altered  scapolite,  conârm  tbeview  derived 
from  the  form  and  api>earance8,  tbnt  algerite  is  au  altered  scapolite,  and  related  to  piniie. 

W1L.8ONITB  Hunt,  Logan's  Rep.  Can  ,  1858.  1868,  Am.  J.  Se.,  19, 428.  1855.  A  massive  min- 
erai from  Bathurst,  Canada,  affnrding  square  prisms  by  cleavage,  and  bavine  H.  =  8  5,  G.  = 
2  765-2*776;  luster  vitreous,  a  little  pearly  on  cleavage  surfaces;  color  reddisb  white,  rose-red, 
and  peacb-blossom  red.  According  to  Chapmau  (Am.  J.  Se,  20,  269,  1855)  its  crystallization 
and  other  cbaracters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  calcite,  and 
pyroxene.  Hunt  in  Rep.  G.  Can.,  1863,  makes  it  a  variety  of  gieseckite.  Occurs  also  in 
nortbem  N.  York. 

AnaL— 1.  Weibye  A  Berlm.  Poff.  79,  802,  1850.  2,  Hermann,  J.  pr.  Ch.,  34,  177,  1845  ; 
anal,  as  given  by  Rg.,  Min.  Ch.,  718,  1860,  after  deducting  CaCOi  (6-40  COi).  8,  Crossley,  Dana 
Min..  680,  1850.    4.  Hunt,  Rep.  G.  Canada,  p.  488,  1868. 

SiO,    A1,0,    FeO    CaO    MgO  Na,0  K.O    H,0 

1.  Atherioêtùê  8800    2410    5  60*  2264    2*80      —       —     6*95  =  10009 

2  atroganowU  48 '35    80*52    O-Oô*»  21*59      —     8-74      —       —  =  10015 

Z.  Algerite  49*96    24*41    1*48*     —      518      —     997    506      CaCO, 

[4*21  =  100-27 
4.  WÏZMmtto  f  47*60    31*20      —       095    419    0*88    9*30    5*43=    99*55 

•  Incl.  0*78  MnO.  ^  Fe,0, 

Terenite  Emmtms,  Rep.  G.  N.  Y..  152,  1887.  Has  tbe  form  of  scapolite,  with  H.  =  2; 
G.  =  2*58;  luster  a  little  pearly;  color  yellowish  white  or  greenish;  and  is  from  a  small  vein  in 
limestoue  at  Antwerp,  N.  Y.  It  has  not  been  analyzed,  but  is  probably  near  algerite  or  wilson- 
ite.  The  Pinitartiqer  Scapolit  of  Schumacher  (Verz.,98,  1801),  from  Arendnl,  is  probablv 
^milar  to  tbe  algerite  and  other  piniie  pseudomorphs.  It  is  described  as  occurring  in  crystals 
and  massive,  of  a  white,  greenish,  and  other  sbiwies,  and  B.B.  fusing  ea.sily.  His  TalkarUger 
JSeapolit,  from  Arendal,  appears  to  bave  been  a  ëteatitic  pseudomorpb,  it  being  B.B.  iufusible. 

Mica  from  Arendal,  Norway  (Mtcarelle  of  Abildgaard).  The  mica  occui-s  embedded  in 
quart/.,  and  bas,  according  to  liatb,  tbe  form  of  8-sided  crystals  of  scapolite,  6  in.  long.  The 
crystals  are  covered  with  mica  extenially,  and  witbin  consist  througbout  of  an  aggregation  of 
the  Sîime  mica.     Cf.  Wicbmann,  Zs.  G.  Ge»..  26,  701,  1874. 

G.ABBROXiTE  Schumacher,  Verzeicbn.,  1801  :  Gabronite.  Referred  bere  by  Sœmann.who.ob- 
serves  ihat  tbere  are,  in  tbe  École  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite; 
Schumacher  describes  it  as  bluisb  gniy,  inclining  to  leek-green;  also  grayisb  mountain-green. 
luster  feeble;  fracture  smooth  like  tbat  of  tlint;  G.  =  2*947;  baving  .some  resemblance  togabbro. 
Tbe  bluisb  gniy  variety  from  the  Kenlig  mine  near  Arendal,  with  black  hornblende  and  calcite, 
and  tbe  other  from  Fredrîksvam,  Norway,  in  syenite.  BrOgger  refers  tbe  minerai  to  elœolite 
(p  425). 

PsEUDO-ScAPOLiTE  K  Nordensktôld,  Bidrag  Fini.  Min.,  66,  1820.  Weruerite  altered  to 
pyroxene.  'ITie  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant 
toward  the  exterior;  from  Simonsby,  near  Pargas. 

Parai>ogite  n.  Nordemk.,  Bull.  Soc.  Moscow,  30,  221,  1857.  Has  the  form  and  angles  of 
scapolite  (Kk.,  Min.  Russl.,  3.  187).  and  is  probably  altered  wernerite.  Colors  white,  bluisb. 
reddisb  blue;  G.  =  2*665.  The  crystals.  after  action  of  acids,  are  full  of  worm-like  boles, 
■owing  to  the  séparation  of  the  calcium  carbonate  présent.  From  the  lapis-lazuli  locality  in  the 
L.  Baikal  région. 

SteaUtie  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  siliceous  scap- 
olite of  PargHS,  of  a  gray  color.  in  limestone,  contains  92*71  p.  c.  of  silica.  Albiiô  is  announced 
by  Tschermak  as  occurring  p.seudomorpbous  after  scapolite. 

Tbe  passauiteis  tbe  source,  by  its  altération,  of  a  large  bed  of  porcelain  earth  or  kaolin. 
Part  of  the  kaolin  has  tbe  prismatic  form  of  tbe  passauite.  Opal  occurs  in  the  kaolin  aa 
one  resuit  of  the  altération 
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390.  SAROOIiTTE.    Sarcolite  Dr.  Tiwmpwn.  (of  Naples),  1807.    fNot  Saicolite  du  Vicentin: 
(=  Gmelinite)  Faujaa,  Vauq.,  Ann.  Mus.,  9,  249,  1807,  11,  42.]    Analcime  carnea  MotU.  A  Ckw,, 

Min.  Vesuv.,  1825. 

Tetragonal;  with  pyramidal  hemihedrism.     Axis  è  =  0'88737;  001  A  101  = 
41**  35'  Brooke\ 

Forma»  :  c  (001,  0);  a  (100,  i-t),  m  (110,  J>  h  (210,  i-2);  e  (101,  1h*);  t  (118.  4),   r  (111.  Il 
z  (881,  3)»;  «  (318,  1-8),  i  (311,  8-8). 


ce  =  41'*  85' 
c<  =  22'  42' 
or  =  *6V  27' 


ce  =  75''    7f 
ctJ  =  48"    6^ 
<S8  =  70*  28' 


ee'  =  88^*  10' 
rr'  =  67*  9' 
«  =  26°  40' 


or  =  56**  26' 
av  =  77''  81i' 
M'  =  49'*  50' 


1,  2,  Mte.  Somma.    1,  Hbg.>;  2,  Ratli«. 


1-  2.  In  small  crystals,  resembling  the 

cnbooctahedron  of  the  isometrio 
System;  often  hiçhly  modified  and 
sometimes  hemihedral  in  the 
planes  v,  s. 

Fracture  conchoidal.  Very  brit- 
tle.  H.  =  6.  G.  =  2-545  Brooke; 
2*932  Rff.  Luster  vitreous.  Color 
flesh-rea  to  rose-red,  reddish  white. 
Transparent  to  subtransparent. 
Optically  +,  Double  refraction 
stroug. 

Comp. — An  orthosilicate  of  alu- 
minium, calcium,  and  sodium,  R,Al,Si,0„  or  3EO.Al,0,.3SiO„  with  E  =  Ca  :  Na, 
=  9:1,  hence:  Silica  39  9,  alumina  22-6,  lime  33-4,  soda  4-1  =  100.  The  formula 
is  analogous  to  that  of  the  Oarnet  Oroup. 

AnaL—Rg.,  Pogg.,  109,  670,  1860;  earlier  Scacchi,  6th  Ed.,  p.  818. 

610,  f  40-61       A1,0.  21-54       OaO  82  86       Na,0  8-30       E,0  1*20  =  98  91 

Pyr.,  etc. — B.B.  fuses  to  a  wbite  enamel.    With  acids  gelatinizes. 

Ob8.^0f  rare  occurrence  in  the  ejected  masses  on  Monte  Somma,  YesuTius. 

Named  from  aocf}^,  flesh,  and  Xt^oç,  atone,  in  allusion  to  the  color. 

Réf.—'  Made  cubic  by  Haûy,  and  early  confounded  with  analcite.  but  shown  to  be  tetrag-^ 
onal  by  Brooke.  Phll.  Mag.,  10,  189,  1831.  Cf.  also  Mlr.,  Min..  881,  1852;  Klk..  who  givea 
ee  =  4r  80V.  Min.  Russl.,  2.  109,  1854;  Rg.,  ee  =  41*  83',  1.  c.  »  See  Mlr.,  1.  c.  •  Hbg..  Miiu. 
Not.,  1, 14, 1856.    ^  Ber.  nied.  Ges.,  p.  184,  June  6,  1887. 


8.  Melilite  Group.    Tetragonal. 

•391.    MeUlite  Na,(Ca,Mg)„(Al,Fe),(SiO,), 

Âkermanite  (artif.)       Ca,Si,0„? 
392.    Gehlenite  Ca3(A10),(SiO,), 


t  =  0-4548 

i  =  0*45  approx» 

è  =  0-4001 


391.  MELILITE.  Méliliie  DeUimeth..  T.  T.,  2,  273,  1796;  FI.  Belletus  (its  discov.  in 
1790),  J.  Phys.,  61,  456,  1800.  Huraboldtilite  Mont,  é  Cov ,  Prodr.,  875,  1822  Somervillite- 
Brooke,  Ed.  J.  Se,  1,  185,  1824.    ZurWte Bamondini,  Breislak  Inst.  Geol.  3, 210. 1818.    Mellilite. 

Tetragonal.     Axis  i  =  0-45483;  001  A  101  =  24°  27^  Des  Cloizeaux'. 
Porms»:  e  (001,  0);  a  (100.  t-t).  m  (110,  /),  h  (810,  i-8);  r  (111,  1). 
Angles:  ah  =  18"  26',  rr'  =  44"  59'.  rr"  =  «Oô   30'.  ar  =.  67°  30è'.  cr  =  32^  4.5'. 


MBLILITB  GROUP— MELILITB. 
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m 


m 


Cruciform    twins  rare,  the  vertical    axes   only  slightly  indined  or  cross- 
m^  nearly  at  right    angles.      Usually  in  short   sqnare 
prisms  (a)  or  octagonal  prisms  {a,  m),  aiso  in  tetragonal 
tables. 

Gleavage:  c  distinct;  a  indistinct.  Fracture  con- 
choidal  to  uneven.  Brittle.  H.  =5.  G.  =  2-9-3'10. 
Lnster  vitreous,  inclining  to  résinons  on  a  surface  of  frac- 
ture, Color  white  or  pale  yellow,  honey-yellow,  gi-eenish 
yellow,  reddish  brown,  brown.  Translucent  and  in  thin 
^aminsB  transparent;  also  opaque.  Pleochroism  distinct 
in  yellow  varieties.  Sometimes  exhibits  optical  anomalies. 
Optically  —  ;  also,  in  part,  apparently  isotropic  or  +  (Vogt).  Double  refrac- 
tion weak.    Indices: 

HumbolddlUâ       09,  =  l'6813       <»,  =  1*6889       e,  =  1*6262       e^  =  1*6291  HeuDiger*. 

Comp.— Perhaps  K„R,Si  0„  or  N'a,(Ca,Mg)  (Al,Fe),Si,0„  for  melilite  (Kg.), 
but  uncertain  since  the  analyses  fail  to  agrée.  If  Ca  :  Mg  =  8:3,  and  Al  :  Fe  = 
1  :  1,  the  percentage  composition  is:  Silica  37*7,  alumina  7'1,  iron  sesquioxide  11*2, 
lime  31*3,  magnesia  8*4,  soda  4*3  =  100.  Potassium  is  also  présent.  Groth  writes 
the  formula  (Oa,Mg),(Al,Fe),Si,0„. 

Anal.^1,  Kbi.,  Schw.  J.,  64,  298,  1882.    2-4,  Damour,  Ann.  Ch.  Phys.,  10,  59,  1844. 
6,  Schulze  (on  0*88  gr.),  Jb.  Min.,  Bell.,  2,  388, 1888. 


G.         SiO,    Al.O.    Fe,0«  CaO    MgO  Na,0  K.O 


1.  Mie.  Somma,  Humboldt, 

8*.  C.  di  Bove,  MelUUe,  yw.   2*95 

4.  •*  **       bm, 

5.  Hochbohl  2*99 


48*96    11-20      2*82»  8196    6 10    4*28    088  =  100*20 


40-69 

10-88 

4-43 

81-81 

5*75 

4-48 

0*36 

=    98-86 

89-27 

6-42 

10-17 

82-47 

6-44 

1*95 

1-46 

=    9818 

88*84 

8  61 

1002 

82*05 

6*71 

2*12 

1-51 

=    99-86 

44*76 

7-90 

516 

27*47 

8-60 

2  65 

0-83 
[FeO 

H.O     142, 
1*89  =  99-68 

•FeO. 


r.,  etc. — B.B.  fuses  at  8  to  a  yellowlsh  or  greenish  glass.  With  the  fluzes  reacts  for  iron. 
Décomposée  by  hydrochloric  acid  with  gelatinization. 

Obs. — HumboldUliie  occurs  in  cavernous  blocks  on  Monte  Somma  witb  greenish  mica,  also 
apatite,  augite;  the  crystals  are  often  rather  large,  and  coTered  with  a  calcareous  coating;  less 
<X)mmon  in  transparent  lustrons  crystals  with  nephelite,  sarcolite,  and  sparingly,  apatite,  wollas- 
tonite,  lining  cavities  in  an  augitic  rock. 

MeiUite  of  yellow  and  browuish  colors,  is  found  at  Capo  di  Bove,  near  Rome,  in  leucitophyre 
witb  nephelite.  pliillipsite,  gismondite,  magnetite,  and  small  black  crystals  of  augite  and  horn- 
blende. Somervillite,  which  Des  Cloizeauz  bas  shown  to  hâve  the  angles  of  this  species,  is  found 
at  Vesuvius  in  duU  yellow  crystals. 

Melilite'  is  not  uncommon  in  certain  basic  eruptive  rocks,  as  the  melUUe'haaalU  of  Hochbohl 
near  Owen  in  Wûrttemberg.of  the  Schwabian  Alb.of  Gôrlitz,  the  Erzeebirge;  also  in  the  nephelite 
basaltsof  the  Hegau,  of  O^diu,  Sandwich  Islands,  etc.;  perovskite  Is  a  common  associate.  It 
usually  appears  in  square,  octagonal  or  rounded  tables,  which  are  latb-shaped  for  sections  1  c, 
and  they  show  either  fine  striations  or  peculiar  peg-shaped  or  spear-shaped  inclusions  to  which 
ihe  name  **  Pflockstructur  "  was  given  by  Stelzner. 

Zurlite  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  on  Monte  Somma 
with  humboldtilite:  color  whitish  or  asparagus-green;  H.  about  6;  G.  =  3'27;  B.B.  infusible; 
soluble  in  nitric  acid.  It  is  impure  humboldtilite  (Scacchi,  Jb.  Min.,  261,  1858).  Named  after 
Sign.  Zurlo.     Melilite  is  named  from  //e'A/.  honejf,  in  allusion  to  the  color. 

Artii— Common  in  fumaoe  slags,  having  been  observed  in  square  prisms  at  Bussers  Hall, 
Tîpton.  Dowles,  Wicks.  etc. ,  in  England  and  Wales,  near  St.  Etienne  in  France,  near  Charlevol 
inBelgium,  Eônigshtltte  in  Upper  Silesia.  Mftgdesprung  in  tbe  Harz,  and  Easton.  Pa.  Cf. 
Percy,  Rep.  Brit  Assoc.,  351.  1846;  also  Vogt,  Ak.  H.  Stockh.,  Bihang,  9  (1),  105,  1884-85. 

Ôbtained  from  fusion  by  Fouqué  and  Lévy  in  square  prisms,  Bull.  Soc.  Min.,  2, 
108.  1879.  Also  by  Bourgeois,  who  bas  ôbtained  a  séries  of  compounds  (2RO.iRsOt.8SiOt) 
in  part  colorless,  also  ferriferous  and  again  manganesian,  the  last  of  a  violet  tint  with  distinct 
dichioism,  Ann.  Ch.  Phys.,  29,  450,  1888,  and  Reprod.  Min.,  122,.  1884.  Vogt  bas  described 
a  séries  of  melilites  from  slags  varying  in  optical  character  from  the  usual  négative,  through 
forms  sensibly  isotropic,  to  others  which  are  positive,  like  âkermanite,  p.  476. 

Re£— >  Dx.,  Min.,  p.  215.  1862,  he  makes  r  =221.  «  Rosenbusch,  Mikr.  Phys..  828,  1885. 
^  Cf.  Zirkel,  Basaltgesteine,  77,  I87O;  also  Stelzner,  Jb.  Min.,  Beil.,  2,  869,  1888. 
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Âksbmanitb  /.  K  L.  Vogt,  Ak.  H.  Stockh.,  Bihanj^,  9  (1).  126,  1884-65;  Arch.  Matb. 
Nat.,  13,  810,  1890.  A  tetragonal  species  iaomorphous  witli  melilite  and  gehlenite.  Inferred 
to  hâve  tbe  composition  R4SiaOio  or  4R0.8SiO«  ;  R  =  Ca  chiefly.  with  also  Mg,Mn.Fe.  Knowi. 
only  08  formed  in  certain  slugs  on  rapid  cooling.  Obtained  in  tbin  tabular  crystals.  Cleavage: 
110,  perbaps  also  001.     Optically  uniaxial  and  -|- 

Otber  tetragonal  crystals,  also  optically  -|-,  intermediate  between  âkermanite  and  melilite 
(-^  var.)  were  observed,  in  part  twins  crossing  at  an  angle  of  48i'',  and  bence  corresponding  to 
e  (101)  as  tw.  pi.,  with  é  =  0*45.    Kamed  for  tbe  Swedish  metallurgist,  Richard  Âkerman. 

The  followiug  analyses  by  Damm  (quoted  by  Vogt)  belong  to  a  compound  near  âkermanite, 
1,  tbe  en  tire  slag;  2,  crystals  separated  irom  tbe  slag. 


SiO. 

A1,0, 

FeO 

MnO          CaO 

MgO 

42-44 

4-88 

0-80 

9-21           28-87 

11*87  Cas,  1-89  =  9846 

4817 

8-48 

tr. 

6-85           87*89 
•  Approz. 

9*0»  =  99-84 

392.  OBHXiENITE.    Geblenit  Ftiehs,  Schw.  J.,  16.  877,  1815.    Stylobat  Breith.,  Leonh. 

Tascbenb.,  10.  600,  1816,  Hoffm.  Min.,  4  b.  109,  lbl7. 

Tetragonal.     Axis  è  =  0-40006;  001  A  103  =  21°  48J'  Des  Cloizeaux*. 

Forma  :  e  (001,  O);  a  (100,  1 1  ),  h  (810.  ».8);  /3  (708,  f»  )?;  r  (111,  1).  ê  (887.  ?).. 
q  (221,  2). 

Angles  :  e/3  =  48"  2'  or  =  ♦29"  80'.  es  =  82"  68'.  c?  =  48*  82',  rr'  =  40*  46', 
M'  =  45^*  9*.    qq'  =  68'  69f . 

Crystals  asually  short  sqaare  prisms;   sometimes  tabular;  often  resembling 

cubo-octahedrons. 

Cleavage:  c  imperfect;  a  in  traces.  Fracture  uneven 
to  splintery.  Brittle.  H.  =  5-5-6.  G.  =  2-9-3-07.  Luster 
résinons,  incliuing  to  vitreous.  Color  différent  shades  of 
grayish  green  to  liver-brown;  none  bright.  Faintly  sub- 
translucent  to  opaque.  Streak  white  to  gmyish  white. 
Optically  négative.     Double  réfraction  weak. 

Coiiip.-.Ca,Al,Si,0,.  or  3CaO.Al,0..2SiO,  =  Silica  30-9, 

Monzoni,  Dx.  alumina  26*2,  lime  42*9  =  100. 

Some  ferrie  iron,  replacing  tbe  aluminium,  is  présent  and  some^ 
magnésium  replacing  tbe  calcium. 

The  formula  may  be  writleu  (Groth)  as  a  basic  orthosîlîcate,  Ca»(A10),(Si04)i. 

Anal.— 1.  lig  ,  Min.  Ch.,  732,  1860.  2.  Dmr.,  Ann.  Ch.  Phys.,  10,  66,  1844.  8,  Lemberg, 
Zs.  G.  Ges.,  24.  248.  1872.  4,  5,  Kuhn.  Lieb.  Ann.,  69,  871,  1846.  6,  7,  Janovsky,  Ber.  Ak. 
Wien,  69  (1),  28, 1874.     Tbe  material  of  anal.  6  contained  some  vesuvianite. 


G. 


1.  Monzoni 

2. 

3. 

4. 

5. 

6. 

7. 


tt 


tt 


II 


SîO,  A1,0.  Fe,0,  FeO    CaO     MgO    ign. 
29-78    22  02    8*22    1*68    87-90    8  88    [1*88]  MnO  0*19 


it 


olive 

dark  gm. 
Orawitza  dark 
light 


801 
8  01 


I 


81-60  1980  697  -  88  11  2*20  1*58 

8001  21*33  3-56  —  86*74  3*77  4*72 

30-47  17  79  7*30  —  36  97  2  99  8*62 

29-52  19*00  —  7  25  36*55  1*41  5*55 

8078  22*24  0*41  801  37  93  610  0*87 

32*39  18  53  1*25  3  61  87*65  6*69  051 


Na,O0  88 

10018 

99*14 

99*28 

100  79 

100*68 


100 
99-54 


Pyr.,  etc.— B.B.  tbin  splinters  fuse  witb  difflculty  (F.  =  5*7.  Kbl.)  to  a  gray  glass.  With 
borax  fuses  slowly  to  a  glass  colored  by  iron.  Gelatiuizes  with  hydrochloric  acid.  yielding  a 
solution  contaiuiug  both  protoxide  and  sescjuioxide  of  iron. 

Obs.— Gehlenite  is  fo\md  at  Mount  Monzoni,  in  the  Fassatbal.in  isolated  or aggregated  crys- 
tals, invested  by  calcite.  formed  as  a  contact  minerai  in  îimestone;  also  in  the  Fleimsthal;  in 
rolled  pebbles  at  Omwitza  in  the  Banat  inclosing  grains  of  vesuvianite,  Zepb..  Ber.  Ak.  Wien. 
69  (1),  26,  1874.  ^ 

Named  by  Fuchs  after  bis  colleague,  Gehlen. 

Alt.— Gehlenite  occurs  altered  to  steatite,  also  to  fassaite.  and  to  grossular  gamet  (see  below). 
A  pseiidomorpb  from  Monzoni  gave  Lemberg  (1.  c): 

SiO,  28-75     AUO,  17 83     Fe,0,  3*41      MgO  29*60     CaO  476     ign  16*93  =  10028 

An  altération  product.  inclosing  the  Orawitza  gehlenite,  of  a  red  to  brown  color,  H.  =  8-5. 
amorphous.  gave  Janovsky: 

G.  =  1-87  Vrba        SiO,  29-12     A1,0, 31*46     Fe,0,  8  86     H,0  80-66  =  100 
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Pseudomorphs  af ter  gehlenite  from  Monzoni  bave  been  described  by  Cathrein»  conslsting- 
(1)  of  faasaite,  and  (3)  of  grossularite,  Min.  Mittb.,  8,  408,  412,  1887.    Anal.— Catbrein: 

SiO,   AUOs  Fe,Os  FeO    CaO     MgO    ign. 

1.  Foêêaite  44-23    12-87    8-88    114    27-31    11*26    0*78  =  100-86 

2.  QrowulaHtê        3964    16  47    462    113    81-52      572    104  =  10014 

Artll — Not  uufrequeDt  among  fumace  scoria,  in  thin  square  tables,  or  8>8ided  prisms,  with 
cleayage  parallel  to  tbe  latéral  planes  of  a  square  prism.  Uas  been  observed  at  Dawes'  f  urnace, 
Oldbury  m  Englaod,  and  at  Holzhausen  io  Hesse.  AIso  similarly  at  McVille,  Armstrong,  Penn. 
Diller,  Am.  J.  Se.,  37,  220,  1889.     8ee  also  Vogt,  réf.  under  âkermanite,  p.  476. 

Obtained  by  Bourgeois  from  fusion,  in  minute  square  prisms  optically  unaxial  and  négative, 
compounds  of  varions  composition  were  obtained,  but  especially  the  pure  CaïAUSiaOïo,  Ann.  Oh. 
Phys.,  29,  448,  1888;  Reprod.  Min.,  122,  1884. 

Re£.~i  Min.,  1,  p.  214,  1862. 

Cacoclasite  h,  C.  Lewis,  Proc.  Acad.  Philad.,  Nov.  26,  1888,  Amer.  Nat.,  18,  416,  1884. 
A  pseudomorphous  minerai  occurring  with  spinel,  pyroxene,  graphita,  pyrrhotite,  embedded  in  & 
blue  calcite  at  Wakefield,  Ottawa  Oo. ,  Québec.  In  square  prisms  or  resembling  cubo-octahedrons, 
with  forros:  6(001).  a  (100).  m  010).  ^(201),  9  (221),  v  (211),  «(621);  appareutly  hemihedral  in 
the  zirconoid  planes,  but  forms  and  angles  somewhat  uncertain.  Approximate  angle  eq  =  50^*, 
which  gives  h  —  0-429.  No  cleavage.  H.  =  5-6.  G  =  3-053.  Luster  vitreous  to  resinous; 
surface  of  crvstals  shining  and  glazed  as  if  vitriâed.  Oolor  wbite  or  gra^ish  white.  Under  the 
microscope  S&  resolved  into  an  amorphous  gi*ound-mass,  a  colorless  mmeral  (tetragonal?),  and 
grains  of  calcite. 

Anal.— 1,  R.  Haines  (deducting  calcite).  quoted  by  Lewis.  2,  8,  Oenth,  Am.  J.  8c.,  38» 
200,  1889. 

BiO,    A1,0,  Fe,0,  CaO    MgO  Na,0  K,0   H,0  PiO.   00, 

36-74    19  79    133    3816    077    032    017    028    249      -    =  100 
31-52    1734    0-51    4095     fr.       ir.       tr.      104    219    6-78  =  10028 
32  67    19-63    0-39    36-38    049    081    020    228    3-36    4*25  =    9996 

Genth  concludes  that  the  material  of  anal.  2  contains:  quartz  23*04  p.  c,  apatite  5*05,  calcite 
15-20:  of  anal.  3,  quartz  1168,  apatite  7*74,  calcite  9  66. 

B.B.  fuses  wiih  intumescence  at  3.  Hardly  soluble  in  acids,  but  gelatinizes  after  fusion. 
Named  from  kclkôî,  bad,  kXcî ai Ç,  fracture,  in  allusion  to  the  want  of  cleatrage,  which,  however. 
In  a  pseudomorph  is  not  signiticant.  The  similarity  to  gehlenite  in  occurrence  is  worth  noting» 
vid  the  apparent  relation  to  sarcolite  in  forms  and  m  angle  is  also  to  be  noted. 


G. 

1. 

8057 

2. 

8-337 

3. 

3222 

•9.  Vesuvîanite  Group.    Tetragonal. 
893.    Vesnvianite  H,Ca„(Al,Fe),Si„0„?  è  =  0-5372 


393.  VESUVIANITE.  Hyacinthus  dictus  octodecahedricus  Cappeler,  Prodr.  Orlst..  30, 
pi.  3  (fig.  261),  1723.  Hyacinte  pt.,  Hyacinte  du  Vésuve  de  Liste,  Crist.,  234,  1772.  pi.  iv.; 
2,  291,  pi.  iv.  1783.  Hyacinte  volcanique  Demeste,  Lettr.,  1,  413.  Hyacinth-Krystalle  (fr. 
Wilui  R.)  Pallas,  N.  Nord.,  Beytr.,  St.  Pet.,  5,  282,  1793:  Wiluite  pt.  Vulknnischer  Schorl 
Widenmann,  Handb.,  290.  1794.  Hyacinthine  Delameth.,  Sciagr.,  1,  268,  1792,  T.  T..  2,  323. 
1796.  Vesuvian  Wer/i.;  in  Klapr.  Beitr.,  1,  34, 1795,  ib.  (fr.  Vesuv.  and  Siberia),  2,  27.  33, 1797. 
Idocnise  if,  J.  Mines,  5.  260,  1799;  Tr.,  2.  1801. 

Gahnit  (fr.  Gôkum)  Lobo  da  .Silveira,  Afh.,  3,  276,  1810,  anal,  by  Murray,  Afh.,  2, 178, 1807; 
Lolwit  Bere.  Frugârdit  N.  Nordemkwld,  Bidrag,  1,  80,  1820;  Frugardite.  Egeran  (fr.  Eger, 
Bohemia)  Wern.,  Min.  Syst.,  8,  34.  1817.  Cyprine  (fr.  Tellemark)  Berz.,  LOthr.,  1821.  Xanthite 
Thomson,  Ann.  Lyc.  N.  Y.,  3,  44,  1828.  Gôkumite  (fr.  Gôkum)  Thoms.,  ib.,  61,  1828.  Hetero- 
merit  (fr.  Zlatoust)  Herm.,  Vh.  Min.  Ges.,  205,  1845-46.  Jewreinowit  N.  iVd.,  Verz.  Fini.  Min  , 
1852:  Koksharov,  Min.  Russl.,  1,  116,  1853.  Manganidokras  Lsx.,  Zs.  Kr.,  4,  171,  1879. 
Mail  L^-i  n  -  vesuvian . 

Tetragonal.    Axis  è  =  0-537195;  001  A  101  =  28°  14'  40"Kupffer*. 


a  (100. 
m  (110. 
A  (810, 
./  (210. 
*  (740. 
0  (580. 

r  (loa. 

/î(208, 


u  (301,  2-0 

ff  (301.3-0 

a  a  1-20,  A) 

/ï  (1-1  10,  A) 

Z    (11».  t) 

r  (118. 4) 

5  (117.  « 

e  {116.  i) 

î  (115.1) 

V  (lU,i> 

«  (118,  i) 


n  (5-518,  A)*     Q  (10 101,10)» 


(112,  i) 
K  (885,  I) 
A  (445,  t) 
*  (778,  î)* 
P  (111.1) 
«  (885. 1) 
Jf  (805.  !)■ 
a  (331,  2) 
(  (331,  8) 
W  (441.  4)« 
0  (6S1,  6) 


w  (711,  7-7) 
S  (513,  J.5)» 
e  (511.5-5) 
F(17-4  4.  Y-WÎ 
y  (411,  4-4) 
g  (80  6-3,  lO^)* 
p  (81»,  i-3) 
a-  (815.  (-8) 
r  (620.1-8) 
«  (313,  1-8) 
f   (812.  f  8) 


«  (811,  B^ 
?  (888,  H) 
<B  (787, 1-1) 
n  (213.  1-3) 
I  (428. 1-3] 
r  (311.2-2) 
d  (421,  4-3) 
F  (137I,  IZAff 
V  (747,  l-i) 
E  (581.  5-f)î 
r  («41.  6^)* 
^(544.  H)" 


^^r^    /^:Çx    ^^^   Â 


î.  Common  forins.    4,  Ala,  StrQver.   6,  Monzoni.    7.Teauv1ua,  Ptrason.    8,  Àchmatovak, 
Kk.     9,  Zermatt,  J.  Stanley  Brown.     10,  Zermatt.  Pfd.     11,  Santord,  Me. 
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Crystals  commonly  prismatic,  often  tenninated  by  e?,  orbyc  and  p  alonê; 
sometimes  tlie  prism  wantin^  and  the  for  m  a  low 
pyramid;  again  sharp  pyramidal^  t  (331)^  or  tenni- 
nated by  tlie  zirconoia  s  (311).  Also  massiye;  eolum- 
nar,  straight  and  divergent,  or  irregular;  granular 
massive;  cryptocrystalline. 

Cleavage:  vi  not  very  distinct;  a  and  c  still  less  so. 
Sometimes  a  lamellar  structure  ]  c,  and  a  tendency  to 
scale  off  in  thin  layers  often  observed  on  ail  the  faces 
of  a  crystal.  Fracture  subconchoidal  to  uneven. 
Brittle.  H.  =  6*5.  G.  =3*35-3'45.  Luster  vitreous; 
often  inclining  to  résinons.  Color  brown  to  green,  and 
the  latter  frequently  bright  and  clear;  occasionally 
-sulphur  yellow,  and  also  pale  blue.  Streak  white. 
âubtransjparent  to  faintly  subtranslucent.  Dichroism 
not  usuaUy  strong:  for  œ,  colorless  or  yellowish;  for  e,  12,  Vesuvius,  after  Haidinger. 
reddish,  yellowish,  or  greenish. 

Optically  —  ;  also  +  rarely,  as  for  viluite,  Prendel.  Double  refraction  very 
ireak.  Sometimes  abnormally  biaxial".  Color,  optical  character  and  refractive 
power  often  variable  in  successive  concentric  layers  of  the  same  crystal.     Indices: 


Ala,  green  crysL, 


a7y  =  1-719-1-722 
G?.  =  1-7235 


€y  =  1-718-1 -720    Dx/ 
6y  =  1-7226     Osann' 


A  diviaioD  of  a  basai  section  into  four  diagonal  biaxial  sectors  is  very  common. 

An  Ala  vesuvianite  gave  Breziua:  2Er  =  62*'  26',  2Ey  =  62'  47'.  Klocke  fouud  the  central 
portion  of  a  section  uniaxial,  Avhile  the  wbole  was  divided  into  four  biaxial  sectors,  the  ax.  plane 
normal  to  the  edge,  aud  the  angle  Increasing  toward  the  edge,  the  maximum  axial  angles  beinff 
^Er  =  28"  43  Li,  2Ey  =  30''  32'  Na.  2Ep.  =  32*  30'  Tl.  Pressure  served  to  diminisb  the  axial 
angle  lu  the  sectors  to  which  ils  direction  was  parallel.  but  increased  it  in  the  othcrs.  Variation 
of  the  axial  ançle  with  change  of  température  bas  been  sbown  by  Dôelter. 

Sections  of  viluite  |  m  (Prendel)  had  normal  extinction  |  and  ±  c.  but  consisted  of  two  parts, 
A  and  B,  each  shaped  like  an  hour-glass  (A  with  axis  |  and  B  JL  h\  Sections  |  c  showed  witbin  the 
substance  A,  with  feeble  double  refraction,  nearly  uniaxial;  without,  B,  in  parullel  zones,  with 
«tpong  double  réfraction  and  an  axial  angle  of  SO"*  to  35%  the  ax.  plane  parallel  on  each  side  U> 
the  outline  of  the  ciystal  {m  and  a).  Both  parts  were  optically  +.  Upon  heatinç  to  200*'-300', 
the  middle  portion  became  uniaxial,  and  the  axial  angle  of  the  exterior  zones  dimmished  to  10" 
when  near  a  red  beat;  the  change  was  permanent  after  long  heating  and  sudden   cooling. 


Separate  analyses  of  the  parts  A  and  B  of  the  crystals 
tion  is  given  beyond  (anal.  4, 5),  gave  nearly  identical  results,  a  slight  apparent  différence  onîy  In 
theamounts  of  Fe«Ot  and  FeO  being  shown. 

Var. — 1.  Ordinary,  Common  color  green,  of  varions  shadcs,  to  brown.  Crystals  usually 
short  stout  scjuare  prisms,  also  pyramidal.  Sometimes  massive,  compact,  and  somewhat  resem- 
ing  jadeite,  for  which  it  has  been  mistaken  (see  below). 

The  minerai  from  Gôkum  in  Finland  has  been  called  Qahnite,  Ldbaite,  Oôkumite,  and  that 
from  Frugârd,  Frugàrdiie.  The  last  is  in  brown  and  green  crystals,  with  G.  =  3  349,  Nd. 
Jevreinovite,  which  also  is  from  Frugârd,  in  the  parish  of  Mftntzftla,  is  but  little  magnesian  or  not 
at  ail  so;  it  oocurs  in  pale  brown  to  colorless  crystals;  G.  =  3*39.  Heteromeriie  occurs  in  small 
oil-green  prisms  in  the  district  of  Zlatoust,  Uraf.  Egeran  is  a  subcolumnar  brown  variety,  from 
'  Eger  in  Bohemin. 

So-called  eolophoniie  from  Arendal  has  proved  to  be  vesuvianite,  though  it  had  been  prevî- 
ously  referred  to  gamet. 

Xanthiie  is  a  yellowish  brown  vesuvianite,  from  near  Amity,  N.  Y.,  the  crystals  not  differ- 
ing  from  thoee  of  the  common  variety;  it  contains  2*80  p.  c.  MnO.  A  manganesian  variety, 
from  St.  Marcel,  Piedmont,  has  a  sulphur  to  honey-yellow  color.  The  mangan-vesuviamtô 
(m&ngan-idocrase)  from  JordansmUhl  contains  3*2  p.  c.  MnO  (anal.  9),  and  that  from  Pajsberg 
<;ontam8  12*5  p.  c.  MnO  (anal.  23). 

2.  Qyprine.  Pale  sky-blue  or  greenish  blue;  owing  its  color  to  a  trace  of  copper,  whence 
the  name;  from  Tellemarken,  Norway  (anal.  26). 

Comp. — A  basic  calcium-alnminium  silicate^  but  of  uncertain  formula.  The  an- 
«lysis  of  Ladwig-Eenard  gives  H,Ca„(Al,Fe),Si,.0„orH(OH).Ca„(Al,Fe).(SiO,)„. 

n      ^n  X       n 

Rammelsberg,  who    shows   that  the    ratio    of  R  :  U  =  2  : 1.  while  R:  R  varie?  widely. 
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regards  the  gênerai  fonnula  as  4R48i04.R«SiOs  =  HssSi»Osi,  which  is  more  specially  written 

nR„Si»0„  +  m(4RiiSi60,i.R»Sîi»0.s). 

^lagnesium  and  manganèse  are  often  présent  and  alkalies  in  small  quantities,  while  ferrie 
irou  mav  replace  aluminium.  Titanium  is  also  often  présent  in  small  amount,  and  fluorine  and 
boron,  also  further,  chemically  combined  water.  Spécimens  from  différent  localities  sbow  a  some- 
what  wide  variation  in  composition  uot  to  be  explained  by  simple  replacement. 

Anal.— 1,  Jannasch,  Jb.  Min..  2.  182.  1888.  2.  Id.,  ibid..  1,  269,  1884  3.  Rg.,  Zs.  G.  Ges., 
38,  507.  1886.  4.  5,  Preudel,  Zs.  Kr.,  17,  96.  1889.  6,  Rg..  ib.,  25,  421,  1878.  7,  Kom,  Zs. 
Kr.,  7,  874,  1882.  8,  Schumacher,  Jb.  Min.,  817,  1878.  9,  10,  Lsx..  Zs.  Kr.,  4,  171,  1879  (also 
Websky.  quoted  by  Lsx.).  Il,  Schubert,  luaug.  Diss.,  Biieg,  1880.  12,  Berwerth  (and  Niessner), 
Ann.  Mus.  Wien,  4,  87,  1889;  also  Rg..  Jb.  Min.,  1,  22»,  1889,  and  Ftenzel.  ibid.,  p.  271. 
13.  Ludwig  &  Renard.  Bull.  Mus.  Belg..  1,  181,  1882.  14,  15,  Rg.,  1.  c.  1878;  also  Lemberg, 
Zs.  G.  Ges.,  24,  201,  1872.  16,  Ludwig  &  Renard,  1.  c.  17.  Rg..  1.  c,  1873.  18,  Id.,  1.  c, 
1888  (also  1855).  19.  Dmr.,  Ann.  Oh.  Phys.,  23,  157.  1871.  20,  G.  Nordenskiôld,  G.  F5r. 
Fôrh..  12.  27,  1890.  21,  A.  Stenberg,  ibid..  p.  28.  22.  Cossa,  Alt.  Ace.  Torino,  13,  539,  1884. 
28.  Flink,  Ak.  H.  Stockh..  Bihang,  12  (2).  2,  p.  56,  1887.  24,  Igelslrôm,  Bull.  Soc.  Min.,  9,  22, 
1886.  25, 26,  G.  Lindstr5m,  G.  Fôr.  Fôrh..  10,  286,  1888.  27  J.  Lawrence  Smith,  Ahl  J.  Se.» 
8,  485,  1874.    28-87,  J.  H.  Vogel.  Inaug.  Diss..  Gôttingen.  1888. 

Pyr.,  etc. — B.B.  f uses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus 
States  that  the  density  after  fusion  is  2'93-2'945.  With  the  âuxes  givos  reactions  for  iron,  and 
some  varieties  a  strong  manganèse  reaction.  Cyprine  ^ves  a  reaction  for  copper  with  sait  of 
phosphorus.  Partially  deoomposed  by  hydrochloric  acid,  and  completely  wheu  the  minerai  haa 
been  previously  ignited. 

Obs. — Yesuvianite  was  first  found  among  the  anclent  éjections  of  Vesuvius  and  the 
dolomitic  blocks  of  Monte  Somma.  It  bas  since  been  met  with  most  abundantly  in  granular 
llmestone;  also  in  serpentine,  chlorite  schist.  gneiss,  and  related  rocks;  often  as  a  contact  forma- 
tion. It  is  often  associiited  with  grossular  garnet  and  diopside,  woUastonite,  also  epidote» 
titanite. 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  sometimes  in  highly  modified  crys- 
tals  with  garnet,  mica,  nephelite,  çlassy  feldspar,  etc.;  in  the  Albani  Mts.;  on  the  Mussu  Alp  in 
the  Ala  valley,  in  Piedmont,  it  is  in  transparent  CTeen  or  brown  brilliant  crystals,  in  chlorite 
schist  and  serpentine  with  diopside,  ripidolite.  etc.  Fotmd  also  at  Mt.  Monzoni  in  the  Fassathal; 
Cziklowa  in  Hungar^;  at  Orawitza  and  Doguuczka;  Hasiau  near  £ger  in  Bohemia  {egeran)\. 
near  JordansmQhl,  Silesiaat  Gleinitz,  also  at  Johnsberg;  Zermatt  with  almandite;  in  the  Pfitsch- 
thaï  and  the  Zillerthal  in  Tyrol:  at  the  Achmatovsk  mine.  Zlatoust,  Ural;  on  the  Vilui  river,  near 
L.  Baikal  (sometimes  called  mLuite  or  viluite,  like  the  grossular  garnet  from  the  same  région); 
at  Pajsberg,  Sweden;  at  Gôkum  a  variety  contaiuing  manganèse,  also  at  Jakobsberg;  at 
Arendal,  **  coloplumite;"  at  Egg,  near  Christiausand;  from  the  Hamrefjeld  in  the  Eker  parish» 
between  Kongsbergand  Drammen;  in  Fiuland  at  Frugârd.  Lupikko,  etc. 

A  massive  form,  mixed  with  diopside,  occurs  on  the  south  side  of  the  Piz  Longhin,  in  the 
Bergellthal,  and  in  rolled  masses  in  the  bed  of  the  stream  Ordlegua  near  Casaccia  in  the  Upper 
Engine.  At  first  taken  for  "  jadeite"  (Fellenberg.  Jb.  Min.,  1,  108,  1889),  but  referred  to 
vesuviunlte  by  Damour  and  positively  identified  by  the  analyses  of  Berwerth  (anal.  12). 
Rammelsberg  and  Frenzel. 

In  N.  America,  in  Maine  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystals  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone;  at  Parsonsfield.  with  the  same 
minerais,  abundant;  at  Poland  and  Sandford  (fig.  11).  lu  N.  Hampshire,  at  Warren  with 
ciunamon-stone.  In  Mass,,  near  Worcester,  in  a  quartz  rock,  with  garnet,  but  exhausted.  In 
N.  York.  \  m.  S.  of  Amity,  grayish  and  yellowish  brown  ciystals.  sometimes  an  inchin  diameter, 
in  çranular  limestone;  also  at  the  village,  and  a  mile  east  of  the  village,  of  yellow.  neenish 
yellow,  and  yellowish  brown  colors.  li\  New  Jersey,  yellowish  brown  in  crystals  at  Sewt^n. 
with  corundum  and  spinel.  In  Galifwnia  near  San  Carlos  in  Inyo  Co..  witli  groesularite  and 
datolite. 

In  Cariada,  at  Calumet  Falls,  Litcbfleld,  Pontiac  Co  ,  in  large  brownish  yellow  crystals  in 
limestone  with  brown  tourmaline;  at  Gren ville  in  calcite,  in  wax-yellow  crystals  with  garnet, 
pyroxene.  zircon;  at  Templeton,  Ottawa  Co.,  Québec,  in  brownish  red  crystals  in  a  quartzose 
rock,  and  at  Waketield,  green  and  bright  yellow,  with  grossular  garnet. 

N amed  Vesuman  by  Werner,  from  the  lirst  known  locality.  Werner  supposed  the  minerai 
to  be  exclusively  volcanic;  but  as  tbis  idea  is  not  expressed,  the  name  is  no  more  objectionable 
than  ail  others  derîved  from  the  names  of  localities.  The  earlier  name,  Hyaetnthiney  is  bad,  aa 
the  minera!  is  uot  the  hyacinth  of  either  ancient  or  modem  time.  Hatly's  later  name,  Idocrate 
(subjective,  likemany  others  of  his)  is  from  e/"<îoç,  and  KprratÇ,  mirinre  in  allusion  to  a  resem- 
blauce  between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  its  siçnificntion.  or 
in  anything  else,  makes  it  right  to  substitute  this  for  Werner's  name  ^In  English.  the  word 
tesuvian  has  the  objection  of  being  an  adjeclive  in  form  and  use;  but  this  is  avoided  by  giving 
it  the  mineralogical  termination  above  employed. 

Z^otto  was  named  for  Lobo  da  Silveira:  gahnite  for  the  Swedish  chemist  Gahn;  œanthii& 
from  ^«yOôÇ.  yellow;  heteromerite  from  erefjoÇ  and  f-iépoî  in  allusion  to  a  supposed  variation 
from  the  normal  composition. 
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Alt. — Altération  nearlv  as  in  gamet,  with  a  far  greater  tendencv  to  become  hydntecL 
Crystals  from  Maine  of ten  nave  the  exterior,  though  still  brilliant  and  glassy,  separatiog  eaail y 
from  the  part  below,  and  equally  so,  parallel  to  ail  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pseudomorphs  include  steatite,  mica, 
clinochïore,  diopside,  and  garnet. 

Aitil — Not  certainly  obtained  by  artiâcial  methods  as  yet,  though  claimed  bv  Mitscherlich 
and  later  Daubrée.  From  the  fusion  of  vesuyianite,  Doelter  and  Hussak  hâve  obtained  a  mix- 
ture containing  lueionite,  melilite,  anorthite,  and  a  caldum-chrysolite;  see  Doelter  and  Hussak, 
Jb.  Min..  1,  178, 1884,  also  Doelter,  Min.  Mitth.,  10,  86,  1888. 

Ref:— 1  Piedmont.  Preisschrift.  96,  1825.  confirmed  by  Kk.  Mohs-Haid.  give  pp   =  50*  81'; 
Zeph.  shows  that  crystals  from  différent  localities  vary  somewhat  widely,  cf.  also  Kk.,  Min. 
Russl..  1,  92, 1858.  9.  156,  1884;  Svr.  Zs.  Kr  ,  1,  251,  1877;  Mem.  Ace.  Linc,  4, 101.  1887,  6,  805, 
1888;  or  Jb.  Min..  2,  85,  1888:  ibid.,  1, 1, 1891.    The  variation  of  auffleas  bearing  upon  the  crys 
talline  System  has  been  particularly  studied  by  Doelter,  Zs.  Kr.,  6,  289,  1881. 

«  Zeph.,  monograph,  Ber.  Ak.  Wien.  49  (1),  6,  1864,  69  (1),  29,  1874.    Cf.  Gdt..  Index,  2, 

198,  1888.    *  Erem..  Vh.  Min.  Ges.,  7,  866,  1872.    «  Groth  and  BQcking,  Min.-Samml.  Strassb., 

199,  1878.     *  Tarasov,  Ural,  Vh.  Min.  Ges.,  14,  189,  1879.    *  Eorn,  Ee£ibék,  Caucasus,  Zs.  Er.. 
7,  871.  1882.    'Zeph.,  Orawitza,  Ber.  Ak.  Wien,  69  (1),  29,  1874. 

•  OpUcal  anomalies,  Mld.,  Ann.  Mines,  10.  188,  1876;  Brezina,  Min.  Mitth.,  98.  1877;  Doel- 
ter. 1.  c;  Elocke.  Jb.  Min..  1.  204,  and  2. 260. 1881;  Prendel,  1.  c.  et  al.  •  Indices,  Dx.,  Min.,  1, 
280,  1862;  Osann  quoted  by  Rosenb.,  Mikr.  Phys.,  820,  1886.  Ftfro-eleetridttf,  Hankel,  Pogg  . 
167  162,  1876;  also  Prendel,  L  c. 
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10.  Zircon  Group.    RSiO,.    Tetragonal. 

394.    Zircon  ZrSiO,  è  =  0*6404 

396.    Thorite  ThSiO,  è  =  0-6402 

By  some  authors,  Zircon  and  Thorite  are  treated  as  oxides  and  included  in  the  Rutile 
Group  (p.  233).  to  which  they  approximate  closely  in  form.  For  example,  Groth  doubles  the 
formula  of  Rutile  and  writes  it  TiTi04,  which  may  then  be  re^rded  as  corresponding  to  the 
ZrSi04  of  Zircon.  A  similar  form  belongs  also  to  the  tantalate,  Tapiolite,  and  to  the  phosphate, 
Xenotime;  further,  cotepound  groups  consisting  of  crystals  of  Xenotime  and  Zircon  in  parallel 
position  are  not  uncommon. 


394.  ZIROON.  AvyKvpiov  (=  Lyncurium)?  TTieophr.  [Pliny  knew  of  no  stone  of  the 
name  Lyncurium,  36, 18]  Chiysolithos?  pt.,  Plin.,  37,  42;  Melichrvsos?  ib.,  46;  Crateritis?  ib., 
56.  Not  Ohrysolitbos  (Gemmani  hodie  etiam  Hyacinthum  vocant)  (lerm.  Jacinth,  Agrie.,  Foss., 
295,  Interpr.,  464,  1546.  Not  Hyacinthus  Wall.,  121,  1747.  Jargon  (in  note  acknowledging 
ignorance  of  it)  Cronst.,  42,  1758.  Jargon.  Topazius  pt.  (clarus  hyalinus,  var./),  Wall,,  240, 
1772.  Grenat  à  prisme  quadrilatère,  etc.,  Hyacmte  (fr.  Kxpailly)  Fmâas,  Yiy.,  187,  and  Errata, 
1772.  Hyucinte  pt.  (var.  1;  angles  and  figs.  given)  [rest  Vesuvianite,  Meionite,  Harmotome]  de 
Lisle,  Crist.,  .1772,  2,  1788;  Diamant  brut,  ou  Jargon  de  Ceylau,  ib.,  2,  229,  1788.  Zircon  (fr. 
i  cylou)  Wern.,  1788;  Karsten,  Lempe  Mag..  4,  99.  1787.  Zircon  (a  silicate  of  zirconia)  Klapr., 
•Sflirift.  Nat.  Fr.  Berl.,  9,  1789,  Beitr.,  1.  208.  Zirconite.  Ostranit  Breith.,  Uib..  1880.  Char., 
1832.  Calvptolite  Sfiep.,  Am.  J.  Se.  12,  210,  1851.  Eiigelhardit  B.  v.  Hofmann,  Kk.,  Min. 
Russl.,  3,  150.  1858.  Circone  Ital.,  Sec.  Turmali  Ceylonese  Jetoellers,  Prinsep,  J.  Asiat.  Soc. 
Bengal,  1,  857,  1882,  and  Mallet,  Min.  India,  p  111,  1887. 

Azorite.  New  minerai  from  the  Azores,  J.  E,  Teschemacher,  Am.  J.  Se.,  3, 82,  1847.  Azorite 
Dana,  Min.,  896,  681,  1850. 

Tetragonal.    Axis  è  =  0'64037o;  001  A  101  =  32°  38'  4"  Kupffer'. 

Formi*:  m  (110. /)  /î?  (112,  i)  0(774,})  ç  (551,  5)*  y  (411.  4-4) 

e  (001.  0)  e   (101.  l-i )  p  (111,  1)  «  (221,  8)  t  (511,  5^)  9  (811,  8^ 

a  (100,  «)  C    (118.  i)»  d  (558.  |)*  u  (881.  8) 
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w  tso 

aS'-  ^    48'  44 

W 

=   36°  18' 

65°  18 

vp'   =  84°  ao 

z^' 

=   47°  17' 

38°  86 

pu"  =  122°  la 

«!" 

=  83'  S7- 

♦M*  40 

36- 

uu"  =  139°  aa 

=  20°  31' 

76°  29 

B'   ^  84"  4 

ay 

=  34''  S3' 

88-  9 

W"  =  31°  87 

a» 

=  81°  iS 

88°  86 

»V  =  67-  81 

>  =  38°  64' 
*  =  20*  134' 
!  =  8«°  41' 


(4^     0\    ffO\ 


^=b^     ^     XP^ 


FIgB.  l-i,  Common  forma. 


FIg.  6,  Pttealm,  N.  T.,  Pfd.  7,  Ural,  Kk.  8,  N.  Carollna.  »,  McDowell  Co.,  N.  a 
10,  Renfrew  Oo.,  Canada,  Hldden.  11,  CbeyeoDe  Ml..  Colorado.  Hovey.  13,  Oort 
Tomsk,  Kk. 

TVins':  tw.  pi.  e  (101),  genîculated  twins  like  those  of  rntile  and  casBiterite. 
Oommonly  in  square  priems,  often  elongatcd,  sometimee  pyramidal,  p  (111), 
and  lèse  often  »  (331),  e  (101);  tbe  basai  plane  rare.  Faces  of  pyramids  some- 
tinea  convei.     AIbo  in  irregnlar  forniB  and  grains, 

Cleavage:  m  împerfect;  p  (III)  lèse  distinct.     Fracture  conchoidai.     Brittle. 
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H.  =  7-5.     G.  =  4-68-4'70  most  common^  but  vaiying  widely;  sometimeB  znuch 

lower^  to  4'2^  and  also  higher,  to  4'86;  density  slightly 
increased  by  ignitioDt  Church  (see  below).  Luster 
adamautine.  Colorless,  pale  yellowish^  grayisii^  yellowish 
green,  brownish  yellow,  reddish  brown.  Streak  un- 
colored.  Transparent  to  subtranslucent  and  opaque, 
Optically  -|—  Ûouble  refraction  stroug.  Sometimes 
abnormally  biaxial^  cf.  Mld/  and  beccarite  (below); 
also  made  biaxial  by  heating^  Madelung*.  Also  isotropic 
and  amorphoUs  by  altération.     Indices: 


Ceylon 
Miask 


&)j  =  1-9239 


€j  =  1-9682 


oûy  =  1-9313     Ej  =  1-9931  Sanger» 


Saualpe,  af  ter  Uaidinger. 


Var. — 1.  Ordinary,    lu  square  prisms,  loDg  or  short,  occa- 

sioDallyvery  large.   Habit  andcolor  somewhat  variable,  see  figs. 

above.    Fig.  12  shows  the  Russian  engelhardite, 

Church  (Geol.  Mag.,  2,  322,  1875)  gives  the  foUowing  déterminations  of  the  spécifie  gravity, 

the  numbers  in  parenthèses  beinç  the  results  after  prolonged  ignitîon.    Al)  the  stones  were 

flawless  ezcept  2  (transparent  but  flawed)  and  8  (opaque)  ;  1  was  slightly  opalescent. 


1.  Dark  ffreen,  dull 

2.  Fredriksvftrn,  hair-brown 

8.  Henderson  Co.,  N.  C,  pcUe 

broym 
4.  Ceylon,  greenish 
ô.   TeUow 


G. 

402 

4*489  (4-688) 

4-54  (4-667) 
4-579  (4-626) 
460 


G. 

6.  Browniêh  yeUaw  4*62 

7.  Brownish  pell&v)  4*679 

8.  Ceylon,  pale  green  4'691 
9    Brown  4*696 

10   Mudge»,  N.  8.  W.,  deeprêd  4*705  (4*70) 

11.  ExpRilly,  Jacinih  4*868  (4  868> 


Other  déterminations  are  as  follows:  Ceylon,  Q.  =  4-188  (after  ignltion  4-684)  Damour, 
Stockholm,  4072-4-222  Svanberg;  Renfrew  Co.,  4*553  Fletcher;  Ilmen  Mts.,  4*599,  4610  Svan- 
berg;  Ceylon,  4  681  id.,  4-721  Cowry;  Fredriksvarn,  42  Berlin;  Madison  Co ,  N.  C.  4*601 
CTjandler;  Litchfield,  Me.,  5-7Gibbs;  Grenville,  (îanada,  4  625-4  602  T.  S.  Hunt;  Templeton, 
Canada,  4  482,  4*612  Harrington;  Reading,  Pa.,  4*595  Wetherill;  Lonedo,  Italy,  4-673  Grattarola, 
Cheyenue  Mt.,  Col.,  4*709  Hillebrand.  Further  for  hyacinth-red  gems  from  New  South  Wales, 
Liversidge  gives:  G.  =  4-697,  4*719,  4-782  for  eut  gems;  also  G.  =  4*684  one  uncut,  weighing 
2*46  grams. 

Azarite,  wbose  true  nature  bas  long  been  in  question  (see  5th  Ed  ,  p.  761,  where  its  possible 
identity  with  zircon  is  suggested),  bas  been  proved  to  be  zircon  by  Osann.  who  senarated 
material  enough  for  a  quantitative  analysis,  see  Jb.  Min.,  1,  115,  1887.  I,  12R,  1888.  It  is  in 
minute  tetragonal  pyramids,  with  m  (110),  p  (110),  u  (831/,  colorless  or  of  a  pale  greenish  color. 
Observed  in  the  sanldine-trachyte  of  Sfto  Miguel,  one  of  the  Azores;  itisimplanted  in  part  upon 
sanidine,  in  part  upon  hornblende,  and  is  associated  with  the  still  doubtfiil  pyrrhite  (see  p.  728). 
Osann  shows  that  tbe  hardness  is  over  7  (not  near  fluorite,  Tescbenuicher,  nor  5.  Schrauf),  the 
spécifie  gravity  above  8*6.  Osann's  détermination  is  confirmed  by  Ben-Saude  (Bull.  Soc.  Min., 
11,  201.  1888),  who  gives  è  —  0-6417;  Hubbard  earlier  argued  for  the  same  conclusion.  Ber.  nied. 
Ges..  June  7.  1886. 

2.  Qem  varieiy.  Byacinth:  the  orange,  reddish  and  brownish  transparent  kinds.  Tbo 
cdior  is  often  lost  on  exposure  to  the  light.    For  spécifie  gravity  déterminations  see  above. 

Jargon.  The  colorless  and  yellowish  or  smoky  zircons  of  Ceylon,  named  in  allusion  to  the 
f tict  that  while  resembling  the  diamond  in  luster,  they  were  comparatively  worthless;  and  thence 
came  the  name  zircon. 

Comp — ZrSiO,  or  ZrO,.SiO,  =  Silica  32-8,  zirconïa  67-2  =  100.    A  little  iron 

(Fe,0,)  is  usually  présent. 

Anal.— 1-7,  Cochran,  Ch.  News.  26,  805,  1872.  8,  Nylander,  [Act.  Univ.  Lund.,  21  Jb 
Min.,  488.  1870.  9,  Corsi,  Boll.  Corn.  Geol..  12,  125,  1881.  10.  Helms,  quoted  by  Liversidge 
Min.  N.  S.  W.,  200,  1888.  11,  Genth,  Am.  J.  Se,  40,  116,  1890.  12,  Koenig,  Proc.  Ao 
Philad.,  11,  1877.    Also  6th  Ed.,  p.  274. 
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G.  SiO,     ZrOa  Fe,0« 

a.  IXorwAY,  dark  broîoniêh  yêOaw  82*58  64  05  2  85=    99*48 

r        "  ••  "  •'  88-61  64-40  0-90  =    98-91 

8.  Expailly  88*28  6608  0*62  =    9988 

9.  Tuscany  4*665  88*11  66*82  085  ign.  0*43  CaO,MgO  tr,  =  100-71 

10.  New  South  Wales  4*676       82*99    6622    0*43  CaO  014  =  100*18 

11.  Madiflon  Co.,  N.  C.  4*507       81*88    68*42    8*28  ign.  1*20  =  99-68 

12.  £1  Paso  Co.,  Col.  4*588        2970    60*98    9*20  UgO  0  80  =  100*18 

Ad  altered  zircon  from  the  pegmatyte  of  the  Schwalbenberg  bas  been  analyzed  by  Woi&- 
schach  (Zs.  Er.,  1,  87,  1882),  as  foUows;  cf.  cyrtolite  below. 

SiO,       ZrO,       TbO,    CeO,     SnO,     Y,0,     Fe,0,     CaO      MgO      H,0 

29*16        66*28        2*06        tr.        0*67        8*47        296       2*14       0*34        602  =  101*10 

Spezia  shows  that  the  color  of  zircon  is  due  to  the  state  of  ozidation  of  the  iron,  varylng  in 
O.F.  and  K.F.,  but  this  is  not  Uie  cause  of  the  change  of  density  sometimes  noted  in  ignition 
(see  above).    Att.  Soc.  Tosc.,  12,  87.  1876. 

Sorby  assumed  the  présence  of  a  new  élément,  *' Jargonium,'*  which  is  not  confirmed  by 
Cochran  (1.  c.)  and  olhers.  cf.  Ch.  News,  20,  7,  1869;  also  Proc.  Roy.  Soc,  17,  511,  1869,  18, 
197,  1870.  Traces  of  a  uumber  of  éléments  bave  been  spectrally  identified  by  Linnemann,  Ber. 
Ak.  Wien,  91  (2),  1019 and  92  (2),  427, 1885  (in  Ch.  News,  62,  220,  etc..  18»5);  also  the  absorption 
linesof  erbium  (and  didymlum).  The  name  ^'polykrasilWi  "  (noXvÇ,  many,  icpàai^,  mixture) 
is  suggested  as  appropriate  in  view  of  the  présence,  as  believed  by  the  author,  of  the  éléments, 
8n.  Pb,  Cu,  Bi,  Zr,  Al,  Fe,  Co,  Mn,  Zn,  Mg,  U,  Er,  Ca,  K,  Na,  Li. 

Pyr.,  etc. — Infusible  ;  the  colorlcss  vaneties  are  unaltered,  the  red  become  colorless,  while 
dark  colored  varieties  are  made  white;  some  varieties glow  and  increase  in  density  by  Ignition. 
Not  perceptibly  acted  upon  by  sait  of  phosphorus.  In  powder  is  decomposed  when  fused  with 
soda  on  the  platinum  wire.  and  if  the  product  is  dissolved  in  dilute  hydrochloric  acid  il  gives 
the  orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upon  by 
acids  except  in  tine  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion  witn 
alkaliue  carbonates  and  bisulphates. 

Oba. — Occurs  in  crystalline  rocks,  espedally  granular  limestone,  chloritic  and  other  schists; 
gneiss,  syenite;  also  in  granité;  sometimes  in  iron-ore  beds. 

Zêrean-êyenite  is  a  coarse  syenitic  rock,  containing  crystals  of  slrcon,  with  œffirite,  elœolite, 
etc.  Crystals  are  common  in  most  auriferous  sands.  Sometimes  found  in  volcamc  rocks,  prob- 
ably  in  part  as  inclusions  derived  from  older  rocks.  Mic-roscopic  examination  shows  it  to  be  a 
uot  uucommon  constituent  of  many  crystalline  rocks.     Cf.  Rosenb.,  Mikr.  Phys.,  810,  1886. 

Found  in  alluvial  sands  in  Ceylon;  in  the  gold  régions  of  the  Ural,  near  Miask,  Berezov, 
Neyyansk,  etc.;  at  Laurvik  and  Hakedal  in  Norway;  at  Arendal,  in  the  iron  mines;  at  fiitterO; 
at  Fredriksv&m.  in  zircon-syenite;  in  veins  in  the  augite-syenite  of  the  Langesund  fiord;  at  Bilin 
in  Bohemia;  Sebnitz  in  Saxony;  Pûtschthal  in  Tyrol;  in  lava  at  Niedermcndig  in  the  Ëifel,  in 
red  crystals;  at  Expailly,  near  Le  Puy  in  France;  in  Auvergne,  in  volcanic  lufa;  at  Vesuvius 
with  rhyacolite;  with  corundum,  etc..  at  Lonedo.  northem  Italy;  in  Scotland.  at  Scalpay.  Isle 
of  Hams;  at  Strontian  in  Argyleshire;  in  the  auriferous  sands  of  the  Croghan  Einshela  Mtn., 
Ireland;  in  Greenland;  at  Santa  Rosa  in  Antioquia,  U.  S.  Colombin;  in  the  gold  régions  of 
Australia,  asatMudgee,  New  South  Wales,  and^many  other  points,  especlally  in  the  auriferous 
gravels:  also  with  topaz,  and  with  cassiterite. 

In  N.  America,  in  Mains,  at  Litchtield;  at  Mt.  Mica  in  Paris;  Greenwood;  Hebron.  In 
Vermont,  at  Middlebury.  In  Cann.,  at  Norwich,  with  sillimanite,  rare;  at  Huddam  (calyptoUte) 
in  minute  crystals.  In  N.  York,  at  Hall's  mine  in  Moriah,  Essex  Co.,  ciunamon-red,  in  a  vein 
of  quartz;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite.  pvroxene,  and  titanite,  in 
crystals  sometimes  1  in.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  Orange  Co.,  crys- 
tals abundant  of  a  deep  brownish  red  or  black  color,  and  occasionally  Ij  in.  in  length;  at  War- 
wick,  at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  nt  several  localities,  of  white,  reddish  brown, 
clove-brown,  and  black  colors;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  2  in. 
long,  with  titanite  and  scapolite,  rare;  in  St.  Lawrence  Co.,  with  apatite,  at  Robinson's  in 
the  town  of  Hammond,  near  de  Long's  Mills,  sonieof  the  crystals  1^  ÎQ-  loi^g  &Dd  i  in.  wide,  and 
occasionally  containing  a  nucleus  of  carbonate  of  lime;  also  at  Rossie;  at  Fine,  in  large  prismatic 
crystals,  of  a  greenish  color;  also  at  Pitcairn  (f.  6);  at  Johnsburg,  in  Warren  Co.  in  tf.  Jersey ^ 
at  Franklin;  at  Trenton  in  gneiss.  In  Penn.y  near  Reading.  in  large  crystals  in  magnetic  iron 
ore;  at  Easton,  in  mica  slate.  In  N.  Car.,  in  the  gold  sands  of  Burke,  McDowell,  Polk, 
Rutherford.  and  other  counties;  especially  abundant  in  Henderson  Co.,  on  the  south  side  of  the 
Blue  Ridge  near  Green  river,  a,^  the  Freeman  mine,  where  it  occurs  in  a  disintegrated  granitic 
or  gneissoid  rock  so  abundantly  that  it  bas  been  mined  in   large  quantities  for  technical 

Eurposes;  ùp  to  1880  this  and  the  Jones  mine  are  said  to  hâve  yielded  30  tons  of  zircons  (Hidden)* 
1  magnetite  beds  of  the  Unaka  Mts.;  also  at  other  points.    In  Colorado,  with  astrophyllite,  etc 
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in  the  Pike's  Peak  redon  in  El  Paso  Co.;  at  Cheyenne  Mt.,  brilliant  reddish  brown  to  pink  or 
green  cirstals  (f.  11)  in  quartz  often  surrounded  with  kaolinite.    In  Oalffornia,  in  theaiiriferous. 
grave!  of  the  north  fork  of  the  American  river,  and  elsewhere,  as  at  Spring  vallev,  Cherokee, 
Butte  Co.;  Eagle  Gulch  and  Rock  Island  Hill,  Plumas  Co.;  Picayune  Fiat,  fresno  Co.;  Kavarra 
R,  Anderson  valley.  Mendocino  Co. 

In  Canada,  at  Grenville,  Argeuteuil  Co.,in  crystalline  limestone,  with  wollastonite.  titanite, 
graphite;  St.  Jérôme  on  the  Noith  River  in  Terrebonne  Co.;  Mille  Isles;  abundant  and  some- 
times  in  very  largje  crvstals,  with  gigantic  titanites,  in  the  apatite  deposits  in  Templeton  and 
adjoiiiing  townships  fn  Ottawa  Co.,  Québec;  iine  crystals,  sometimes  twins,  in  the  Sebastopol 
township,  R^nf rew  Co.  ;  ver^  large  crystals  in  Brudenell  township,  Renfrew  Co.  ;  f urther  in 
North  Burgess,  Lanark  Co  ;  in  syenite  ou  Pic  Island,  L.  Superior.  The  Renfrew  ctystals  are 
sometimes  upwards  of  6  inches  in  lenglh  with  a  thickness  of  2  inches  or  more. 

The  name  Hyadnlh  was  applied  by  the  ancients  to  a  bluish  violet  stone,  regarded  as  our 
sapphire,  and  was  derived  from  a  tiower  (lily)  so  called  of  this  color.  [In  modem  mineralogy  a 
hyaeinih-eolor  is  reddish  orange  with  a  tinçe  of  brown.]  Intagli  of  zircon  are  common  amon^ 
ancient  gems,  and  the  fact  that  the  lyncunum  of  Theophrastus  was,  as  he  says,  used  for  en^ved 
signets,  while  at  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal 
évidence  that  it  was  our  zircon. 

Alt. — ^Zircon  is  one  of  the  least  altérable  of  minerais,  as  it  contains  no  protoxides.  and  only 
the  most  insoluble  of  dioxides.  It,  however,  passes  to  a  hvdrous  state,  becoming  isotropic  and 
amorphous.  and  this  is  attended  ultimatel^  with  a  loss  of  silica  and  the  addition  of  iron  oxide 
and  other  impurities  derived  from  iiiflltrating  waters.  AuerhachUe,  mcUaeon,  arêtediie,  tachy- 
apheUtiUt  ealyptoliie,  eyrtoUte  (see  beyond).  are  probably  altered  zircon. 

Artil—Formed  in  crystals  by  action  of  silicon  chloride  ou  zircouia  (Daubrée);  by  action  of 
silicon  fluoride  on  zirconia,  or  of  zircunium  fluoride  on  quartz,  beautif ul  transparent  octahedrona 
resulting  (Deville  and  Caron). 

ReL— '  Preisschrift,  p.  72,  1825.  Kk.,  Min.  Russl.,  3,  189,  1858.  ^^e^pp'  =:  56'  39*  89". 
Also  Dbr.,  for  Miask.i;??  =  56"  89'  42 ';  Pfitschthal,  56'  89  14  ";  Fredriksvftm,  66'  89'  27";  Cey> 
Ion,  56^  40'  10  ",  Pogg.,  107,  257,  1859. 

'^  Cf.  Haid..  Min.  Mohs.,  2,  868,  1825;  also  Qdt.,  Index.  3, 858,  1891.  Gehmacher  has  noted 
vicinal  planes  on  the  Pfltscbthal  zircons,  Zs.  Kr.,  12,  50. 1886.  Cross  and  Hillebraiid  (Colorado, 
Am.  J.  Se,  24,  284.  188'3)  note  a  pyramid  (»,  with  poo  —  15'  14',  whence  oo  =  559  probjibly. 
oap  =  15'  27';  they  suggest  the  less  probable  symbol  1414*25.  '  Hidden,  Burgess,  ib.,  29.  250, 
1885.  *  Br5gger,  Norway,  Zs.  Kr.,  16, 103,  1890.  »  Hidden,  Am  J.  Se,  21,  507,  1881,  Fletcher, 
Phil.  Mag..  12,  26,  1881.  *  Ann.  Mines.  10,  148,  1876.  Cf.  beocarite  below  and  Madelung,  Zs. 
Kr.,  9,  46,  1884.    ■»  Quoted  by  Rosenbusch,  Mikr.  Phys.,  811,  1886. 

Beccaritb  Orattarola,  Att.  Soc.  Tosc,  4,  177,  1879,  7,  Proc.  Verb.,  82, 1890.  A  varietyof 
zircon  from  Ceylon.  Color  olive-green.  Optically  biaxial,  with  apparent  twinned  structure; 
a  basai  section  is  divided  into  four  sectors  in  polarized  light.  Form  and  other  cbaracters  like 
zircon.  G.  =  6*54,  674.  Analysis:  SiO,  «0-80.  ZrO,  6216,  Al.O,  2  52,  CaO  3  62,  ign.  032  = 
98*92.    Named  for  Dr.  O.  Beccari. 

Altered  Zircon.— The  following  tetragoiial  zircon  like  minerais  are  in  part,  at  least,  altered 
zircon.     They  aflford  more  or  lésa  water  on  igiiition. 

Malacon.  Malakon  Scluserer,  Pogg.,  62,  436.  1844.  pp'  =  55'  8'  to  55'  20'.  H.  =  6*5. 
G.  =  8-90-3-91.  Lusler  vitreous  to  subvitreous.  Color  brown.  powder  reddish  brown  or  un- 
colored.  From  HitterO  in  Norway:  and  Chantcloube,  Haute  Vienne,  occurring  in  thin  plates, 
over  3  to  4  mm.  thick,  and  occasionally  with  crvstals  on  their  surface.  Named  from  ^aXixKôi, 
soft.     Anal.  1-3  below. 

A  minerai  found  with  columbite  at  Rosendnl  near  BjOrkboda,  Finland.  has  been  referred  to- 
adelpholite  of  Nordenskiôld  (p.  731),  but  an  analysis  by  A.  E.  NordenskiOld  (anal.  7)  shows  that 
it  is  an  altered  zircon,  near  malacon  or  cyrtolite  (Ofv.  Ak.  Stockh.,  20,  452,  1868,  Poge..  122, 
615.  1864). 

Tachyaphaltite  Weibye,  Pogg.,  88,  160,  1853.  Crystals  like  those  of  zircon,  with  forma 
f?»(110),  a  (100)  and  two  octahedrons.  H.  =  5'5.  G.  =  8*6.  Luster  submetallic  to  vitreous. 
Color  dark  reddish  brown.  Streak  dirty  yellow.  Subtranslucent.  From  granité  veins  in 
gneiss  near  KragerO  in  Norway  with  titanite.  Named  from  ra;f  i>Ç,  quick,  and  â^aXro^,  the 
minerai  tiying  readily  from  the  gangue  when  struck. 

Œkstedite  ForchTiammer,  Pogg.,  36,  630,  1835.  op'  =  56'  481'.  H.  =  5"0.  G.  =  8*629. 
Luster  splendent,  adamantine.  Color  reddish  brown.  From  Arendal  in  Norway,  and  commonly 
on  crystals  of  pyroxene.    Named  after  H.  Ch.  (Ersted  (1777-1851). 

AuERBACHiTB  Hermann,  J.  pr.  Ch.,  73.  209,  1858.  pp'  =  67*  17'  wxàpf^"  =  W  89'  B[k. 
H.  =  6*5.  G.  =  4*06.  Luster  greasy  to  vitreous.  weak.  Color  brownish  gray.  From  a  silioeoiiB 
schist,  District  of  Alexandrovsk.  Russia.  Named  after  Dr.  Auerbach.  by  whom  the  ciyatala 
were  tirst  studied. 

Anal.— 1,  Scheerer,  1.  c.  2,  Damour,  Ann.  Ch.  Phys.,  24,  87,  1848.  8,  Hermann,  J.  pr. 
Chem.,  63,  82,  1851.  4,  J.  P.  Cooke,  Le.  6,  6,  Knowlton,  1.  c»  7,  A.  E.  Nordenskiôld,  1.  c. 
8,  Berlin,  Pogg.,  88,  161,  1858.    9,  Forchhammer,  1.  c.    10,  Hermann,  1.  c. 
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SiO,     ZrO,  Fe,0,  U«0,  FeO  Y,0.  MgO  H,0 

1.  jroAseon,  Hitterô  81-81    63-40    0*41      —       —     084    011    8  08  CaO  0  89  =  98*99 

2.  "         Chanteloube    80-87    61  17    867      —       —      —       —      809  CaO   008,    MnO 

[014  =  9902 
8.         "         IlmenMts.       81*87    59  82      —       —     811      •-       —      4  00  MnO  1*20  =  100 
4.  C!^<a;»to.  Rockport         27*90    66*98    2*57«     —      _       —       —     219  =  99*59 
6.  *'  "  t26  88    60*78      —     1*59    8*68    207«>    <r.     4*56  SnO,  0*47  =  99*48 

6.  "  '•  26*18    64  60*    —     1*40      —     140*    tr.       —  8nO,  0*41  =  98*97 

7.  Adelpholiief  Finland  24-83  57*42  8*47  —  —     8-98*    —  9*53  8nO,  0*61  rr  99  29 

8.  Tachyaph(Ut.,^OTWtLy  84*58  8896  3*72  —  —   12*32*?   —  8*49  A1,0, 1  85  =  99  92 

9.  6BV«tedtte,  Ai-endal  1971  68-96»»  —  —  1*14      —     205  5*58  CaO  2  61  =  100 
10.  AuerbaehiU,  Russia  42*91  55*18  —  —  0*98      —       —  0*95  =  99*97 

»  With  Bome  FeO.    ^  With  aome  TiO».    •  With  trace  of  mauganese.    *  Cerium  oxides.    •  ThO«. 

Cyrtolitb.  Malacon,  Altered  Zircon,  J.  P.  Cooke,  Am.  J.  Bc.  43,  228,  1867;  Cyrtolite 
W.  J.  KnowlUm,  ib,,  44,  204.  Form  a  combÎDation  of  m  (110)  and  3  (101),  aud  resembling  a 
rhombic  dodecahedron,  the  pyramidal  faces  e  strongly  curved.  H.  =  5-5*5;  after  ignition  7-7*5 
Cooke.  G.  =  3*98-4*04  Cooke;  3*85-3*97  Enowlton.  Luster  somewhat  adamantiDe.  Color 
brownish  red;  powder  the  same.  From  Rockport,  Mass..  in  granité,  with  danalite  and  cryo* 
phyllite.    Kamed  from  KvproÇ,  bent.    See  analyses  4-6  above. 

A  minerai  regarded  as  related  to  cyrtolite  by  Nordenskidld  (G.  FOr.  Fôrh.,  3,  229,  1876) 
bas  the  following  characters:  In  tetragoual  crystals,  m(llO)  and  0  (101),  resembling  a  rhombic 
dodeeahedron.  Color  yellow  to  yellowish  brown.  Translucent.  H.  =  5*5-6.  G.  =  3*29. 
Analysis: 

8iO,        ZrO,  Er,0,.Y»0,  Ce^O,      CaO      MgO       H,0     A1«0,    FeO 

27-66        41-78         8  49  8  98        506        110        1207        tr,        tr,  =  16014 

Occurs  with  fergusonite.  arrhenîte,  xenotime,  at  Ytterby,  Sweden. 

An  analysis  by  Blomstrand  (Ak.  H.  Stockh.,  Bihang,  12  (2),  No.  10,  1886)  of  the  same 
minerai  from  Ytterby  gave: 

SiO,      ZrO,      Y.O.»    FeO     CaO   MgO   CuO    Na,0     H,0 
}  26*93      4117      10*93      1*51      5*85      tr.      017      0*89      12*55  Cerium  earths  tr.  =  100 

■  YjOi  =   Yttrium  earths. 

The  name  anderbergite  is  proposed  for  the  minerai,  but  as  noted  by  BAckstrOm  (Zs.  Kr.,  16» 
88,  1888)  it  is  undoubtedly  only  a  pseudomorph,  and  belongs  with  the  uucertain  minerais  called 

cyrtolite. 

A  minerai  having  the  extemal  aspect  of  cyrtolite  occurs  rather  abuudantly  in  crystal- 
line  aggregates  and  massive,  at  BranchviUe.  Conn.;  also  in  Mitchell  and  Henderson  couuties, 
N.  Caroliua;  further  similarly  and  in  large  quantities  in  Llano  Co..  Texas  (G.  =3*652)  with 

fadolinite  and  other  rare  species.    It  bas  not  been  analvzed,  and  while  probably  altered  and 
ydrated  it  seems  probable  that  the  original  minerai  may  bave  been  a  more  complex  species  thim 
ordinary  zircon.    Cf.  alvite  below;  also  anal,  by  Woitschach,  quoted  on  p.  485. 

A  minerai  from  the  feldspar  quarries  at  Alve  near  Arendal  gave  LindstrOm: 

8iO,        X*       ZiO,      PbO    Fe,0,  Y,0,*  Ce.O,»   BeO»     MnO     CaO     MgO      Ign. 
2610    2*78    82-48    0*45    6*51    l'OS    3*27    14-73    0*27    2*44    1*05    8  84  UO,  <r.  =  98*96 
•  Metallic  acids.        *•  Yttrium  earths.        *  Cerium  oxides.        *  Incl.  AlaOs  in  small  amount. 

This  is  called  alwie  hy  J^ordenskiOld,  who  quotes  the  above  anal)rsis  (G.  FOr.  Fôrh.,  9,  28, 
1887).  He  regards  the  anderbergite  of  Blomstrand  as  taking  the  place  in  the  pegmaty  te  veins  of 
southeni  Norway  of  the  alvite  of  the  Arendal  région.    The  original  alvite  was  described  as 

foUows: 

Alvite  D.  Fifrbes  d  T.  Dahll,  Nyt  Mag.,  8,  228,  1865.  Tetragonal.  Crystals  like  those  of 
zircon.  .  H.  =6*6.  G.=3'601  Alve;  3*46  Helle.  Luster  greasy.  Color  reddish  brown,  becoming 
grayish  brown  by  altération.  Subtranslucent  to  opaque.  A  very  small  portion,  somewhat 
altered,  afforded: 

SiO,       ThO,?     ZrO,       Y,0,     Ce.O.  AUO,,BeO  Fe,Os     CaO       H,0  SnOa.CuO 
20*88       15*13       3*92       22*01        0*27       14*11     .9  66       040       9*32       /r.  =95*16 

Yields  water  B.B..  but  is  infusîble;  with  the  fluxes  reacts  for  Iron  but  not  for  titanium.  In- 
soluble in  acids.    From  Helle  and  NarestO  in  Norway.  with  feldspar  and  black  mica. 

A  minerai  from  the  granité  of  Devil's  Head  Mt.,  Douglas  Co.,  Colorado,  in  the  Pike's  Peak 
regton  bas  been  analyzed  by  Hillebrand  (Proc.  Soc.  Col.,  3,  44.  1888).     Occurs  in  tapering  in- 
distinctly  crystalline  forms.    Color  brown.    G.  =  3  60  (1),  3  70  (2).  3*64  (3).    It  is  spoken  of  as. 
**  an  ill-defined  zircon ium-mineml."  allied  to  cyrtolite.     Sections  show  the  présence  of  limonite 
as  impurity. 
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SiOt  ZrOt*  Oe,Ot^  Er,Ot  YiOs  Fe^Oa    MnO  CaO  K,0  Na,0  H,0  P^Ot  F 

1.  20-64  48-55    1*20    4*76    248  5-97    0*57  2-04«  0*10  050  1200  175  0-42=100-98 

2.  2006  47-99    1-41    477    227  5*58    0*47  2 12*  0*20  046  1287  164  0-25=10004 
«.          19-21  51-00    0-60    4-65    813  4*86    0*83  215  017  042  1297  098  0-42=100-74 

«  Ind  8D0t,Ta,0»:    in  1, 0*08  SnO.,  0'71  Ta,0».    *>  Incl.  ThO,  and  (Di,La).Pa:  in  2, 1-16  ThO,,  0-06  06,0.,  010 

(l)i,La)>OV    •  Incl.  011  HL^,    «  018  M|^. 

396.  THORITE.  Thorit  Ben.,  Ak.  H.  Slockh.,  p.  1, 1829.  Orangit  Bergemann,  Pogg.,  82, 
561,  1851.     Uranothorite  P.  Collier,  J.  Am.  Ch.  Soc.,  2.  78,  1880.     Torit. 

Tetragonal.  Axis  è  =  0*6402.  In  square  prisms  m  (110,  /),  with  pyramid 
p  (111,  1),  also  the  zirconoid  «  (311,  33);  pp'  =  56°  40'  Breithaupt.' 
ïne  form  resembles  that  of  zircon.    Also  massive  and  compact. 

Cleavage;  m  distinct.  Fracture  conchoidal.  Brittle.  H.  =  4*5-5, 
G.  =  5 '19-5 '40  orangite;  4-4-4*8  thorite.  Luster  of  surface  of 
fresh  fracture  vitreous  to  résinons;  in  part  greasy.  Color  orange- 
yellow,  brownish  yellow;  also  black,  inclining  to  brown.  Streak 
light  orange  to  dark  brown.  Transparent  in  thin  splinters  to  nearly 
opaque.  Optically  uniaxial,  positive,  when  unaltered,  but  becoming 
ITorway;  Bgr.    isotropic  and  amorphous. 

Var. — 1.  Tliorite.  As  origînally  described,  occure  in  black  octahedral  cryetals  (aillecj 
isometric  by  Dufrenoy).  G.  =  4  630  Berz.;  4686  Berçemann;  4344-4-397  Cliydenius.  Flrsr 
found  on  the  island  LOvO,  opposite  Brevik.    Later  found  in  large  crystals  near  Areudal. 

2.  Orangite.  In  bright  orauee-yellow  tetragonal  crystals,  near  zircon  in  angle;  also  mas- 
sive, first  described  from  the  Brevik  région.  G.  =5*397  Bergemann;  5*34  Krautz;  5*19 
Damour;  4'8S8-5'205  Cbydenius.  Sometimes  forma  tbe  kernel  of  a  crystal  exterually  altered 
to  thorite.     Supposed  by  Bergemann  to  contain  a  new  métal  called  by  bim  donarium.   See  p.  1050. 

The  zircon-like  tetragonal  form  was  first  recoguîzed  by  Z8chau^  and  more  accurate  measure- 
ments  were  later  made  by  Breithaupt.  Tbe  identity  of  thorite  and  orangite  was  early  proved, 
and  later  it  was  shown  that  both  were  undoubtedly  altered  hydrous  forms  of  un  anhydrous 
thorium  silicate  isomorphous  with  zircon. 

3  Uranothorite.  Massive.  Fmcture  subconchoidal.  H.  =5.  G  =  4-126.  Luster 
Tesinoiis  to  subvitreoiis  Color  dark  red-brown.  Streak  yellow-browu.  B.B.  infusible.  From 
the  Cbampluin  iron  région,  N.  Y.,  exact  locality  unknown  (anal.  5);  also  a  similar  variety  from 
Norway.  anal.  8,  4. 

Comp.—Originally  anhydrous  thorium  silicate,  ThSiO^  or  ThO,.SiO,  =  Silica 
18*5,  thorina  81*5  =  100.     AU  analyses  show  water,  and  sometimes  uranium. 

AnaL— 1.  Damour,  C.  R.,  34,  685,  1852,  Ann.  Mines.  1,  587.  1852.  Also  incomplète 
analyses  by  Bergemann,  Cbydenius.  2,  Berzelius.  Ak.  U.  Stockh..  p.  1,  1829.  also  Pogg..  16, 
-633,  1829  (the  latter  with  the  anal,  in  slightly  différent  form).  3,  Liudstrôm,  G.  FOr.  FOrh.,  5, 
^0,  1881.  4,  Nordeuskiôld,  ib.,  3,  228,  1876.  5,  Parsons,  quoted  by  Collier,  J.  Am.  Cb.  Soc., 
2,  73,  1880. 

G.  SiO,    ThO,  U,0.  PbO  Fe,0,  AUO.  Ce,Oa  CaO  MgO   Alk.  H,0 

1.  Orangite  519         1752    7165    113    0*88    0-59»  017      —     159     tr.  .  0-47«  614 

[=  100-14 
H.  TJiente  48  18*98    5791    158    080    5*79»»  006      —     2*58    036    0-24<*  950 

[SnO,  0-01,  insol.  170  =  9951 
«.  Hitterô.  Tftonte  17*47    48*66    900    1*26    6*59    012    312«  139    005    O^O*  1088 

rp  Q  0*93  :^  99*77 

4.  Arendal  4*88         17  04    5006    9*78    167    7*60      —     1-39    1 99    0  28      —     946 

[P.Os  0-86  =  100-18 

5.  L.  Champlain     4126        1938    5207    9*961  0*40    401    0  33      —     2*34    0  04    011  11 81 

[=99*96 

•  Incl.  0-28  Mn,0,.  *  Incl.  2-39  Mn,0..  «  Incl.  014  K,0.    *  0*14  K,0. 

•  Incl.  YaO,.  '  KaO  0  18.  »  UO,. 

Composition  disriis^icM  by  Nilson,  Ofv.  Ak.  Stockh..  39,  No.  7,  8.  1887.  Investigation  of 
absorptionlines,  didymiuin  chletly,  also  erbium,  samarium,  thulium,  etc.,  ErUss  and  Nilson» 
Ofv.  Ak.  Stockh.,  44,  364. 1887. 

Pyr.,  etc.— In  the  closed  tube  yields  water:  the  orange  variety  becomes  dull  brown,  and,  oh 
cooling,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly  glazed:  with 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling;  with  sait  of  phospuorus  a  coTorless  glass, 
which  becomes  milky  and  greenish  on  cooling;  with  borax  an  orange  glass  when  hot,  which  be- 
comes grayish  on  cooling.     A  little  niter  being  added,  the  orange  color  remains  after  cooling. 
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Witb  hydrochloricacid  easily  fonns  a  jelly  before,  but  not  after,  calcination.  The  black  thorite 
l)ecoines  pale  brownisb  red  wben  heated;  and  on  charcoal  forma  a  yellowisb  brown  slag. 

Obs.— Found  by  Esmark  in  tbe  augite-syeniie  on  tbe  island  LOvO,  opposite  Brevik  in 
Korway;  also  at  otber  points  on  tbe  Langesund  âord,  as  Barkevik.  on  HaO,  SigtesO,  Arô. 
Masses  of  orangite  weigbing  several  ounces  bave  been  obtained.  In  large  black  crystals  at 
Chirta,  Bjellan,  tbe  island  Landb(>,  and  otber  points  near  Ai-endal,  from  wbence  it  bas  been 
obtained  in  large  quantities.  At  Linland  on  tbe  Lenes  tiord  near  Lindesnfls  witb  al  vite  and 
magnetite,  botb  tbe  black  tborite  and  orangite;  also  at  SvenOr,  tbe  reddisb  brown  variety. 

A  mass  of  a  dark  red-brown  color  {uranoViorité)  bas  been  fouud  in  tbe  Cbamplain  iron 
région  in  nortbem  New  York;  exact  locality  unknown. 

Réf.— ï  SeeZscbau,  Am.  J.  Se.,  26,  869,  1858;  B.  H.  Ztg.,  26, 114,  1866;  Nd.,  Ofv.  Ak. 
Slockb.,  27,  554,  1870.  G.  F5r.  FOrb.,  3,  236,  1876. 

On  tbe  optical  structure  of  tbe  more  or  lessaltered  foims,  see  Bgr.,  Zs.  Kr.,  16,  116,  1890. 

Calciothokite  W.  a  Brôgger,  G.  FOr.  Fôrb.,  9,  268, 1887;  Zs.  Kr.,  16, 127, 1890.  Massive. 
Fracture  concboidal.  Brittle.  H.  =  4*5.  G.  =  4*114  Cleve.  Luster  vitreous.  Color  deep 
red,  resembling  almandite  garnet.    Translucent.    Optically  isotropic,  amorpbous. 

Composition;  5Tb8i04.2Ca,Si04  +  lOHïO.     Anal.— Cleve: 

SiO,       TbO,      Ce»0,     Y,0,     A1,0,    Mn.O,    CaO       MgO     Na«0      îgn. 
2109        59-86       0-89        0  28        l'02        0-73        6  98        004        067        9*89  =  99-84 

B.B.  becomes  wbite  but  does  not  fuse.    Gives  off  water.    Gelatinizes  witb  acid. 
Found  in  reniform  masses,  as  large  as  walcuts,  embedded  in  analcite  (derived  from  elœolite) 
und  in  feldspar  on  tbe  islands  Lâven  and  Arô  in  tbe  Langesund  tiord,  Korway. 

EucKASiTE.  Eukrasit  A  R.  PatikuU,  G.  Fôr.  Fôrb.,  3,  860,  1877.  Fracture  uneven. 
Britile.  H.  =  4-5-5.  G.  =  4*89.  Luster  ^reasy.  Color  blackisb  brown.  Streak  brown. 
•8ligbtly  translucent  in  tbin  splintera  Optically  isotropic,  amorpbous  (Bgr.,  Zs.,  16,  129,  1890). 
Analysis: 

8iO,      ThO,      TiO,    8nO,t  ZrO,    MnO,    CeO,   Oe,0,  Y,Ot   Br,Os   Fe,Os    CaO     Na,0     H,0 
16-20    85  96    1  27    1*15    060    2*84    5-48    8-55»  4*88    1*62    602*  4-95«    2  59*    915  =  100*21 

•  IncK  2  42  (La.Di),0,.  *  Incl.  A1,0,  1  77.  «  MgO  0*96.  *  K,0  011. 

B.B.  fusible  (at  4)  on  tbe  edges.  Tbe  borax  bead  in  tbe  R.  F.  is  violet,  in  tbe  O.  F.  yellow. 
In  bydrocbloric  acid  partially  soluble,  witb  tbe  évolution  of  cblorine.  Completely  soluble  in 
sulçburic  acid.  Occurs  near  Barkevik,  Langesund  flord,  Korway.  Kamed  from  ev,  toell,  and 
KpâaiÇy  mixture,  because  so  complex  in  composition. 

Freyalits  Esmark;  Damour,  Bull.  Soc.  Min.,  1,  88,  1878.  Resembles  some  brown 
tborite.  Scratcbes  glass  slightly.  G.  =  4  06-4 -17.  Color  brown.  Streak  yellowisb  gray. 
Translucent  in  tbin  splinters.    Luster  résinons.    An  approximate  analysis  by  Damour  gave: 

« 

SiO,    TbO,    Ce.O*    (La,Di),0.    Al,0,(ZrO,?)    Fe»0,    Mn.O*    Alk.    H,0    ign. 

20*02    28  89     28*80  2*47  681  247        1-78       288     740     0  82  =  100  79 

B.B.  swells  up  but  does  not  fuse.  In  tbe  closed  tube  decrepitates,  gives  oft'  water,  and 
becomes  wbite.  Witb  sait  of  pbospborus  in  R.  F.  dissolves,  forming  an  opal-like  glass,  wbich 
in  O.  F.  becomes  brown,  and  on  cooling  is  colorless  and  translucent.  Witb  borax  in  O.  F.  gives 
a  transparent  brown  bead,  becomine  almost  colorless  on  cooling,  andsbowing  in  tbe  spectroscope 
au  absorption  band  on  tbe  border  of  tbe  red  and  orange  (Di).  Dissolves  readily  in  acid,  giving 
gelatinous  silica.    Witb  bydrocbloric  acid  cblorine  is  given  oflf. 

From  tbe  neigbborbood  of  Brevik  (Barkevik),  Korway.  Kamed  for  tbe  Scandinavian  god- 
dess,  Freya. 

AuERLiTE  W.  E.  Hiddm  and  J.  B.  Màekintosh,  Am.  J.  Se,  36,  461,  1888. 

Tetragonal.  Form  a  square  prism  witb  pyramid,  resembling  zircon  in  babit  and  angles. 
H.  =  2-5-3.  G.  =4  42-4*77.  Luster  résinons.  Color  dull  yellowisb  wbite  to  dark  orange-red. 
Translucent  to  opaque. 

Analysis: — 

SiO,       P.O.      ThO,    H.O.CO,    Fe^O,     CaO      MgO  AUO,(TbO,  tr.) 

7-64        7-46       70-18        11*21  1*88        049        029  110  =99*70 

Otber  trials  gave:  SiO,  9-25,  8  25,  PaO»  7*59,  TbO,  69*28,  Fe,0, 1*42,  H,0  10*7,  9*88, 
CO,  100. 

Tbis  is  interpreted  as  corresponding  to  a  silico-phospbate  of  thorium,  TbO,.(SiO,.|P,0»)  4- 
2H,0.  It  cannot  be  regarded  as  certain,  bowever,  that  tbe  phospboric  acid  belongs  to  tbe 
original  minerai,  wbich  as  found  is  certainly  more  or  less  altered.  It  is  to  be  noted,  in  tliis  con- 
nection, that  parallel  intergrowths  of  zircon  and  auerlite  are  described,  and  others  of  zircou  aud 
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the  phosphate,  xenotlme,  are  net  uncommon;  also  further,  that  sillca  is  commonly  preaent  in  the 
phosphate,  monazite,  and  sometimes  in  small  aniount  in  xenotime.  That  it  really  oelongs  to  the 
constitution  of  the  minerai  in  thèse  cases  has  been  seriously  questioned. 

B.B.  infusible;  becomcs  brown  on  ignition,  but  tums  orange  again  on  cooling. 

Occurs  in  disintegrated  CTanite  or  gneiss,  in  Henderson  Co.,  N.  C.  ;  the  localities  are  the  Free- 
man  mine,  Green  River,  and  on  Price  land  8  miles  southwest  ;  it  is  aasociated  with  ziicon,  and 
sometimes  implanted  upon  it  in  parallel  position. 

Named  for  Dr.  Cari  Auer  von  Welsbach. 


11.    Danbarite-Topaz  Group.    Orthorhombic. 
KR,(SiOJ,  or  (RO)RSiO,. 


896.  Sanbnrite 

CaB,(SiO,). 

à\l:è  =  0-5444  :  1  :  0-4807 

397.  Topaz 

(A1(0,F.)  )AlSiO. 

(ï  :  î  :  (5  =  0-5285  :  1  :  0-4770 

398.  Andalvaite 

(AlO)AlSiO, 

i  î  :  eï  :  1  (5  =  0-5070  :  1  :  0-4749 

or    à:l\è=  0-9861  :  1  :  0*7025 

399.  Sillimanite  Âl,SiO.  Orthorhombic  à:h  =  0-970  :  I 

400.  Cyanite  Al,SiO.  Triclinic 

«:?:($  =  0-8994  :  1 :  07090;  a  =  90°  5^',  ft  =  101°  2',  y  =  1^5°  44^'. 

The  close  rcsemblance  in  angle  and  habit  between  Danburite  and  Topaz,  and  further  the 
relation  in  form  between  Topaz  aud  Andalusite  (tbough  less  close),  make  it  probable  tbat  Groth's 
formulas  for  the  two  last  mentioned  species,  given  above,  should  be  accepted,  and  that  they 
should  be  included  with  Danburite  in  a  single  group  of  oithosilicates.  To  Sillimanite  the  same 
formula  as  that  of  Andalusite  probably  belongs  (Groth,C]arke),while  Cyanite isuncertain;  Qicth 
regards  it  as  a  basic  metasilicate  (A10),SiOa  instead  of  a  basic  orthosilicate. 


396.  DANBURITE.    Shepard,  Am.  J.  Se.,  36,  187,  1889. 
Orthorhombic.     Axes à:h:è  =  0-544444  :  1  :  0-480739  E.  S.  Dana*. 


100  A  110  =  28** 
25°  40'  32". 


33'  67",   001  A  101  =  41°  26'  39",   001  A  011  = 


FormsM 

a  (100,  i-i) 
b  (010,  i-l) 
e  (001,  0) 

k  (820,  t-]) 
m  (110.  /) 
M  (560,  ^-1) 
M  (230.  i-i) 


y  (690,  HY 

l  (120,  t-â) 
9  (370,  i^f 
V  (250,  i^y 
«  (180,  i-5)* 
r  (3100.  »-Ç)* 
n  (140,  1-4) 

«  (103,  fi) 


C  (208,  f  î)» 
d  (101,  M) 
X  (301,  84) 

t  (021,  2-ï) 
v>  (041,  4  {) 
a  (092,  I-i/ 
/  (061.  6.Ï)» 


p  (081,  8-1) 
i  (0101,  10-ï)* 
h  (OUI,  11-ï)* 
q  (0161,  16-i) 

o  (111,  1) 
e  (221.  2) 
•  (821,  8-1) 
u  (124.  f  â) 


V  (122,  1-2) 
r  (121.  2-â) 
X  (142.  24) 
S  (141,  44) 
/î(9-410,  A4)*? 
y  (18-414,  H-?)'^ 
<r  (572,  H)' 


g  (071,  7.ï)« 

Schuster^  adds  many  vicinal  planes,  including  the  following  in  the  prlsmatic  zone:  10'19*0^ 
7150.  5110.  512-0,  7-18-0,  5-14-0.  7-200.  5160. 


kk"  =    89*  54 

mm'"  =  ♦57'    7'    54" 

MJif  =  lOr  81f 

W  =    85'    8' 

nn'  =    49' 20' 

M'  =    82^48' 

ce  =    60*58' 

«W  =  •82'  58'    18" 


XX'  =  188*  88' 

W  =    87*45' 
wto'  =  125"    8' 

ff'  =  141*  46' 

pp  =  150**  61' 

qq'  =  165*  11' 

co  =    46*    9' 

ee  =   68*88i' 


eu    =  18*   41' 
of>    =83*    8' 
cr    =52*88' 

nX  =48*28' 

00'  =77*  2' 
rr'  =64*57 
XX'  =  86*  18i' 


ÔÔ' 


00 
M 

W 


'H 


II» 


=  44*20' 
=  89*  88' 
=  87*81' 
=  47*29* 
=  71*  84' 
XX'"  =  82*  40' 
fîid  =  64*  27' 
mvf    =64*54' 


'If 


DANBURITS-TOPAZ   QROUP-DÂNBURITB. 


Habit  priamatic,  reeembling  topaz.  AIbo  in  indistinct  embedded  cryetals, 
and  disBemiotitcd  masses. 

Cleavage:  c  vury  indistinct.  Practnre  uneven  to  subconchoidal.  Brittle. 
H.  =  7-7-25.  G.  =  297"3'03.  Color  pale  wine-yellow  to  coloriées,  yellowish 
whîte,  dark  wioe-yellow,  jellowiah  brown.  Luster  vitreous  to  greasy,  on  crystal 
«aiiacea  brilliant.     Transparent  to  tranalncent.     Streak  wbite. 


/f¥=^" 


FIgB.  1-8,  fr-7,  BuBsell,  N.  T.        4,  8wltzer]and,  after  Hlntze. 

Ax.  pi.  I  c.  Optically  —,  and  Bx,  J.  b  for  red,yeliow,ereen;  optically +,aQd 
Bx,  J_  fl  for  bine.  Âx.  angles  for  RnseeIl,E.  S.  D.';  for  Danbary,  Dx.*;  for  Swîtzeiv 
land,  Hintze'. 

Russe»: 

For  Ll    2H».,    =  100*  8ff  8Ho.r    = 

Na  2H^,    =  tor  30'  2Hoj    = 

Cu80,  aHo.hi    =  104*  8«'  2Htw    = 

DanbuTy:      2Hr  =  99'  16-100°  80'      SQ 

Bwftzerland: 

ForU    2H*,    =101*    1  2H„    = 

Ns   iBt.,    =  101°  «■  3H„.,    = 

Tl     aHi„  =  103*  48'  2Ho,„  = 

CnSO,  3H„.bi  =  104*  18'  SH^w  = 

Alsomeasured            A-  =  l'6808 

y,  =  16881 

"    calculated             a,  =  1-8358 


=  106'  8B'    -■ 
=  105*  36'    . 
=  102' 18'    .- 

av^M 

=  87°  87'    Pr  =1-684 
=  88' 28'    /Sj  =1687 
=  90°  66'    fia  =  l«« 

,  =  100"  ao' 

-101-  3' 

3Hb.   =  lOr  48-I03°  IB 

105*  56'    .-. 
105*  88'    .-. 
104''  44'    .-. 
108°  15'    .-. 

av^gr 

2Vo.bi 

=  88°    4'    ffr  =  1-6388 
=  88°  29'    /3j  =  1-6848 
=  89*  14'    /V=l-«888 
=  90°  34 

A  = 

rt  = 

a,  = 

1-8887 
16863 
1-6817 

fl^  =  IMWe 
r^  =  1-63B8 
a^  =  1-681» 

C<m»_CaB,Si,0, 
lime  22-8  =  100. 


C»O.B,0,.2SIO,  =  Silica  48*8,  bowm  trioiide  1 


1. 

Danbury 

1 

2. 

Riiasell       8  008 

1 

8. 

t< 

4. 

(t 

f 

6. 

Skopi        3-966 

1 

6. 

2085 
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Anat— 1,  Smith  and  Bi-uab.  Am.  J.  Se,  16,  365.  1858.  2,  Comstock.  ib..  20,  117.  1880 
8.  Whitfleld,  ib.,  34,  285,  1887.  4,  Bodewig.  Zs.  Kr.,  8,  217,  1888.  5.  Id.,  ib.,  7,  891,  1882- 
6,  Ludwig,  Ber.  Ak.  Wien,  86  (1).  270,  1882. 

G.  SiO,     B,Os     CaO    ign. 

48  15  27-44  22  37  0*50  Àl,0,,Fe,0,,MD,Oi  086,  MgO 040  =  99*7» 
48-23  26*93  2324  0-63  Al>0»,Fe,Oi  0*47  =    99  50 

49  70  25-80  23'26  0*20  AUO„FeaO.  102  =    9998 
48-57  28  61  23  03      —    Al,0,,Fe,0,  0  34  =  10055 
48-66  2809  2290      —    AlaO,  008,  Fe,0,  028  =  99^ 
48-52  28-77  2303      —    MgO  0  30  =  10062 

The  boroQ,  overlooked  by  Shepard.  wiis  flrst  detected  by  Emi,  see  5th  Ed. ,  p.  239.  The 
doubtful  barsowite.  CaAUSiaOf  (see  p.  840),  is  regarded  by  some  authors  as  related  to  danburite. 

Pyr.,  etc.— B.B.  fuses  at  3*5  to  a  colorless  glass,  and  imparte  a  green  color  to  tbu  O.  F. 
(boron).  Not  decomposed  by  hydrochloric  acid,  but  sutliciently  uttacked  for  the  solution  to  ^ye 
the  reaction  of  boric  acid  with  turmeric  paper.  Wheu  previously  ignited  gelutiuizes  with  hydro^ 
chloric  acid.    Pbosphoresces  oii  heatin^.  giviog  a  reddish  light. 

Obs.— Occurs  at  Danbury,  Connecticut  (the  origiual  locality),  euibedded  with  microcline  and 
oligocbise  in  dolomite.  At  Kussell.  N.  Y.,  abundaut  in  âne  crystals,  often  large  (to  4  in.  in 
leDgth),  also  massive;  the  crystals  line  cavities  or  seams  tilled  with  calcite  in  the  massive  minerai 
or  the  eoclosing  çranitic  rock,  associated  with  pyroxene.  titanîte,  tourmaline,  mica,  quartz, 
pyiite.  On  the  Piz  Valatscha.  the  northern  spur  of  Mt.  Skopi  south  of  Dissentis  in  eastern  Swit- 
zerland,  in  slender  prismatic  crystals,  transparent  and  nearly  colorless,  often  covered  with  or 
enclosing  fine  scaly  chlorite.  also  enclosing  needles  of  tourmaline;  thèse  crystals  early  passed 
imder  the  name  bemeniite  among  collectors  (af  ter  C.  S.  Bement  of  Philadelphia). 

Réf.—*  Russell,  N.  T.,  Am.  J.  Se.  20,  111.  1880.  planes  not  otherwise  noted  ûrst  obscrved 
on  Russell  crystals.  ^  Hintze,  Piz  Vahitscha.  Zs.  Er.,  7.  296,  1882.  ^  Id..  ibid.,  p.  591.  1883. 
«Schuster,  Min.  Mitth..  6,  897.  1883,  6,  801,  1884.  »  GOtz.  Mitth.  Univ.  Greifswald.  1886. 
•  Danbury,  Bull.  Soc.  Min..  3,  195,  1880. 

397.  TOPAZ.  Not  ToitaZroÇ,  Topazîus,  Or.,  Plin,,  or  Agrie.  [=  Chrysolite  pt.].  Chrvso- 
llthos  pt.  PHn.,  37,  42.  Topasius  vulgaris  =  Chrysolithos  veterum  de  Boot,  Gemm..  1636. 
Chrysoliihus  de  Lœt,  De  Gemm.  et  Lap..  1647.  Topazius  vera  Saxonia,  Henckel,  Act.  Ac.  N. 
Cur.,  4.  316.  Topas  WaU.,  117,  1747.  Topas  pt.  [rest  Béryl,  etc.]  Oronst,,  43. 1758.  Chrysolithua 
(fr.  Saxony)  lÀnn.,  Syst..  1768.  Topaze  du  Brésil.  T.  de  Saxe,  de  Liste,  Crist.,  1772.  1783.  with 
flgs.  Si.  Al.  and  Fluorine  Klapr.,  Mem  read  before  Ac.  Wiss.  Berlin.  1804.  Beitr.,  4,  160.  1807? 
Vauq.,  J.  Mines,  16,  469,  1804  (with  réf.  to  Klapr).  Pyrophysalite  flfe.  d  B&n.,  Afh..  1.  Ut 
1806.  Gehl.  J.,  3,  124,  1807  =  Physalith  Wern.,  Hoflfm.  Min.,  4.  b,  114.  1817. 

Pycnite.  Weisser  StungenschOrl  Germ.;  Wern.,  Ueb.  Cronst,  169,  1780.  SchoiM  uiaucea 
prismes  striées  (fr.  Altenberg)  Sage,  Min.,  1,  204. 1777;  de  Liste,  Crist..  2,  420, 1783.  SchOrlartiger 
Béryl  [var.  of  Béryl]  Wem.,  Bergm.  J..  1,  374,  38S,  1789.  Stangenstein  [species]  Karsi.,  Mus. 
Lesk..  1789;  Tab..  20.  69,  1800.  Schorl  blanchâtre  Detameth.,  Sciagr..  1.  289:  Leucolite  pt.  id , 
T.  T.,  2,  275,  1797.  Schorlite  Kt€mr.,  CrelPs  Ann..  1,  395. 1788.  Shorlite  Kinean,  Min.,  1. 286, 
1794.    Pycnite  /f..  Tr.,  3,  1801.    Si  -f  Al  +  F.  BuchoU,  Schw.  J.,  1.  3S5.  1803. 

Orthorhombic.     Axes  â:i:é  =  0-528543  :  1  :  0-476976  Koksharov*. 

100  A  110  =  27°  51'  30",  001  A.  101  =  42°  3'  52",  001  A  011  =  25°  30'  0". 

Pormi»:                «  (5110,  i^Ç)  -^T  (043,  f  ï)  u  (llh  1)  ^  (10-8-9,  J^ 

a  (100,  i-i)               n:  (250.  f.|)  I  (053.  i-î)  S  (66,5,  {)  77  (463.  2-}) 

b    (010.  i-i)               g   (130,  t-8)  .         F  (0 12-7,  V-ï)  Z  (832.  |)  ^  (122.  1-5) 

e   (001.  0)                n  (140.  i-i)  f    (021.  2-1)  g  (553,  f)  x  (243.  fS) 

u  (150.  î-6)  r  (016-7.  V-ï)  5  (16  16-9,  V)  E  (364.  |-5) 

Cr(160.  i-Ô)  (7(052.5-1)  0  (221,2)  «  (121.2-2) 

0  /5A0  i-ft)  *    (031.  3-ï)  C  (1616-7,  W  a-  (714-4.  f  Ô) 

0  450  i  S  ^  ^^^^'  ^^^  *  (<^^<^-3'  V-*)  '  (441.  4)  r  (241.  4-5) 
R  340'  I  *  ^^^'  ^'^  y  (041*  4-î)  V  (U14-1.  14)  .  (133.  1^) 
t    S-0%)         ^  '(^^'  ♦-'^  ^  (««1'  S-^)  r  r812  ^^  '  ^^'  »-^> 

t        (7    1UU,t-V^;  (101.     M)  ^       (312.    f8)  ^        .^gg       ,^. 

M  (230.  4)  \  \^  ,^^  ï   (2-213.  A)  X   (213.  î-2)  \     JJ^  jj 

1  (580.  .-.J)  ^   ^,  Il  e    (229.  |)  a  (212.  1-2)  ^  ÎS'  '-S 

r  (7130.  ^)        ^   ,01,  7-i  ^  ^^^^•^-  «>  ^  (211'  2-2)  \    ;4-  ^-4 

X(815-0.i^)         ^;     l  t    (223.?)  .    (14  815.  lî-î)  f    fn^' i  ô 

X    (120.^.2)  ^(028.  fï)  X    (445.4)  ^    (io-8-7.  V^-f)  (!»••>.  i -9- 

fi  (011.  1-1) 


N  (210,  i-2) 
m  (110,  /) 
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QrQnhut'  ftdda  tbe  follonrlng  Tii:iDal  plaoes  (in  ttddltioD  to  Bome  included  in  tbe  tabulaled 
llKabove).  &1I  in  tbe  ptluuatic  Eune:  m  (SOSSOj,  n  (25-280),  o  (âSgeO).  )i(25  410).  4(25-48-0), 
1  (2549-0),  b  (4'21-0}.    Cf.  tilBO  Fetst.  Zs.  Kr.,  13.  434,  1886. 

Tbe  folio wing  foniis,  muBtly  rare  or  doubtfuJ,  bave  been  nuted  on  Mexicau  topaz*.  Tbat 
«Il  the  ap^mreDt  pliiues  ubeerved  on  tbu  curioualy  modibed  ed^es  of  tbese  crf  stals  deserve  crys- 
tallograpliic  symbols  seeiiiB  tu  the  Huibor  very  improbable;  it  is  to  be  uoted  tbat  In  many  caaet 
ati  the  pyramidal  eiiges  of  a  crysCal  show  sîmilur  repUcementa,  somelimes  single,  often  double. 

BIO,  410;  805,  8t>5,  905;  025.  045,  065,  085;  052;  1818-5,  I5'15  11;  122  7,  8;3,  2B12-1B7. 
413,  811,  mZ.  10-4-3,  645,  641.  18UIS,  432î,  10-8  5.  13-11-6Î:  BlU-5.  841,  1014-7,  ô73,  712-1. 
813  5.  353,  8  14-7.  1638  II,  IBS*  1,  488.  820-7.  4  10  5,  4103.  8-201.  268,  181.  4-ia-l.  4'16-5, 
881.  418-7.  a-lO-S,  183,  161,  aiO-8,  4ao-3,  8-5a-9ï,  178,  2 "16 -8?..  1 '10 -S,  114-8?. 


/^F\  ffS^ 


k^^ 


0P     =  148°  ai' 


<f 


':    L 

=  87'  18 
=  110-    6 

V         Wf 

=  134°  41 

î'         ww 

=  ISO"  88 

V          te 

=     37°     2 

1'         d 

=    84'  14 

%■         eu 

=     45*  85 

;      cz 

=     56°  Bl 

=    68°  54 

ee 

^     76°  14 

l         % 

=    sr  54 

=     48°     3 

«e-    =  118°  31' 


-  79'  55' 
=  80^  28' 
=  84°  471' 

-.  30*  a»' 

:    89°      0' 

=  49"  871' 
r  22'  89"^ 
i  15°  81' 


Grystals  commonly  prismatic,  «i  pretiominating;  or  /  (120)  and  the  form  then  a 
aearly  square  priHm  resembliiig  ^ndaliisite.  Faces  in  the  prismatic  zone  often  ver- 
tically  atriated,  and  often  aliowiiig  vicinal  pliines.  Sometimes  apparently  hemi- 
morpliic.     Also  firm  columnar;  granular,  coarse,  or  âne. 

Cleavage:  chighly  perfect;  also  very  imperfpt;t  ||  A  (201)  and/ (031)  as  ahown 
by  fit'  peiciiwion   figures  (Mgg.').     Fracture  subconchoidal  to  uneven,     Brittle» 
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aiLicATsa. 


H.  =  8.  G.  =  3*4-3"65.  Lnster  Titrecas.  Color  straw-yellow,  wine-yellow,  white, 
^rayish^  greenish,  blnish^  reddish.  Streak  UDColored.  Transparent  to  subtran»- 
lucent. 

Opticaliy  -f.  Ax.  pi.  \  b.  Bx  J.  c.  Axial  angles  very  variable  in  crystals 
f rom  différent  localities  and  even  in  plates  from  tne  same  crystal.  Cf.  Dx.  and 
Mld.*;  the  latter  regards  topaz  as  psendo-orthorhombic  and  monoclinic  Refractive 
indices  and  axial  angles*: 


Brazil,  Dx.: 

a_  =  1-6120    fi,    =   1-6150   r,    =  1-6224 
<r„  =  1-6149   if„  =   1-6174   r„   =  1*6286 


2V.   =  66°  14'        2E-   =  121*    1' 
2V^  =  65°    8'        2^  =  120*  49' 


Also  measured      (1)     2£L  =  120*  40  (2)  2£.  =  118'  50'       2EL.  =  112*  27' 

2^  =  72%  SV  80',  90% 


Agalu,  Feussaer: 
«y  =  1  61569       /?y  =  1-61808 

SchneckeustelD,  Dx.: 

<x,   =  1-61400         fl^  =  1-61644 
<x^  =  1-61885        /3^  =  1-62071 

Measured 

Nerchinsk,  MOhlbeims: 

a 

For  B  1-61000 

G  1  '61091 

D  1-61827 

E  1-61615 

F  1-61870 

Schneckenstein: 
For  D  1-61549 

Also  Brazil: 
For  D  1-62986 


rj  =  1 62510 

r,  = 

1-62820 
1-62740 

2E, 

=  114*  18' 

fi 

1-61278 
1-61865 
1-61597 
1-61882 
1-62184 

y 

161926 
1-62019 
1-62252 
1-62542 
1-62792 

1-61809 

1-62500 

1-68077 

1-68747 

2V,  =  61'  47'       2Ey  =  112*  20' 

2V,   =  62*  12'        2K   =  118'  14' 
%y^  =  61*  87'        2E^  =  112'  12* 

as,  =  118'  88' 

2V  (cale.) 

65'  58è' 
65'  58^ 
65'  41' 
65'  121' 
64'  54j' 

68'  19'  62'  88' 

49'  81-8  «•  87' 


Var. — 1.  Ordinary.  In  priamatic  crystals  usually  colorleas  or  pale  yellow,  leas  often  pale 
blue,  pink,  etc.  Somelimea  apparentlv  bemimorpbic,  though  not  so  in  fact.  The  color  of  some 
deep  wine-yellow  Russian  crystals  fades  out  on  exposure  to  the  daylight;  the  yellow  of  the 
Brazilian  crystals  is  changed  by  heating  to  a  pale  rose-pink. 

Cbiirch  obtained  for  wbite  flawless  Brazilian  crystals:  G.  =  8-571,  8572,  8-585.  8-595,  8597; 
wine-yellow  G.  =  8-589.  and  after  ignition  8-538;  sky-blue  G.  =  8541. 

P/tymlite,  ot  pyrophymliUy  is  a  coarse  nearly  opaque  yariety,  in  yellowish  wbite  large  crystals 
trom  Finbo;  it  intumesces wben  beated,  and  hence  its  name  from  (pvaaXiî,  bubble,  and  nvfi,  fire, 

2.  Pycnitê.  Structure  columnar,  but  very  compact.  Has  been  considered  a  distinct  ^pecies 
on  tbe  grouûd  of  composition  and  crystallization  (made  monoclinic  by  Forcbbammer).  But 
Rose  made  out  tbnt  tbe  cleava^e  was  the  same,  and  the  form  probabl^  the  stime;  and  Des 
Gloizcaux  showed  tbat  the  opticnl  characters  were  those  of  topaz.  Finally  Rammelsberg's 
aniilysis  (11)  gives  tbe  same  composition.     Named  from  nvKvô^y  mick. 

Comp.-(Al(0,F,))AlSiO,  Groth.  The  ratio  of  0  :  2F  =  5  :  l,.whence  the 
«mpirical  formula  Al„Si,0„Fj,  =  Silicon  15-5,  aluminium  29*9,  fluorine  17*6, 
oxvgeîi  36-9  =  100,  or  Silica  33-3,  alumina  56-5,  fluorine  17-6  =  107*4,  deduct 
(0"^=  2F)  7-4  =  100. 

Anal.— 1-5.  Rg.,  J.  pr.  Oh.,  96,  7, 1865.  6,  7,  Elemm,  Inaug.  Diss.,  Jena,  1878.  8,  Sommer- 
lad,  Zs.  G.  Ges.,  36.  647,  1884.  9,  Wbitfield,  Am.  J.  Se,  29.  878,  1885  (also  Genth.  Am.  Phii. 
Soc,  Oct.  2.  1885).  10,  Hillebrand,  U.  S.  G.  Surv.  Bull.,  20,  p.  71,  1885.  11,  Rg.,  1.  c. 
12,  Elemm,  1.  c.    Also  5th  Ed.,  p.  878. 


G. 

1.  Brazil  8*561      f 

2.  Schneckenstein  | 
8.  Scblackenwald  8-520      f 

4.  Trumbull  8514 

5.  Adun  Cbalon  8*563 

6.  Altenberg,  erifêt.  8-528      f 

7.  Miask  8*521 
ê,  Mt  Bischoff,  Tasmanin.  masu.  8  45B 


SiO,  AUOs      F 

88-78  57-89  16  12  =  107  24 

38  58  56-54  18  62  =  10869 

88-87  56  28  18  54=10819 

32-38  56-82  1612  =  108*82 

88-56  56  28  1880  =  108*14 

a3-82  56-35  1745  =  10712 

33-47  56  53  1717  =  10717 

83  24  57-02  17*64  CaO  0*88  =  108*78 
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G.  SiO,    A1,0,      F 

9.  Stoneham,  Me.  8*51  81-92  57*38  16  99  Na,0  l-8d,E.O0'15,  H>O0'20 

10.  Pike's  Peak.  Col.  8'578  3815  5701  16  04  =  10620                   [=  10797 

11.  Alienberg.  Pitcniid  8-538  88-28  5586  18*28  =  10742 

12.  FiDbo,  I^rophysaUie  8'49  {  88*64  56*21  1711  =  106*96 

The  oxygen  équivalent  of  the  fluorine  (=  6  to  7  p.  c.)  is  to  be  deducted. 

Pyr.,  etc. — ^B.B.  infusible.  Fused  in  the  closed  tube,  with  previously  fused  and  pulverized 
sait  of  pbosphorus»  etches  the  glass,  giving  off  silicon  liuoride  which  forms  a  ring  of  SiOa  above. 
With  cobalt  solution  the  pulverized  minerai  gives  a  iine  blue  on  heating.  Onlj  partial ly  attacked 
by  sulphuric  acid. 

A  variety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the 
Balas  ruby. 

Obfl. — Topaz  usually  occurs  in  gneiss  or  granité,  with  tourmaline,  mica,  and  béryl,  occaslon- 
«lly  with  apatite,  fluorite,  and  cassiterite;  also  lu  talcose  rock,  as  in  Brazil,  with  euclase,  etc.,  or  in 
mica  slate.  With  quartz,  tourmaline,  and  lithomarge,  forms  tbe  topaz  rock  of  Werner  {iopctgo- 
ùme,  Uaûy).     Less  frequently  it  occurs  in  cavities  in  rhyolyte  and  similar  volcan  ic  rocks. 

Topaz  ofteu  con tains  inclusions  of  liquid  carbon  dioxide.  Minute  crystals  of  three  or  four 
différent  kinds,  and  two  or  three  kinds  of  liquids,  were  detected  by  Brewster  in  crystals  of 
topaz,  £dinb.  Trans.,  10,  and  later  Ëdinb.  N.  Phil.  J.,  16,  180.  Proc.  li.  Soc.  Edinb.,  4.  548, 
6,  95.  For  later  observations  see  Uartley,  J.  Ch.  Soc.,  31,  241,  1877:  Ërhard  and  Steizner, 
Min.  Mitth.,  1,  4o0.  1878;  also  Nd..  Jb.  Min.,  1,  242,  1886.  Ciystols  from  San  Luis  Potosi  are 
Bometines  red  with  eu  closed  rutile. 

Fine  topaz  comes  from  the  Urals,  from  Alabashka,  not  fur  from  Mursinka  in  the  région 
of  Ekaterinburg  ;  from  Miask  in  the  Ilmen  Mts.;  also  the  gold-wasbings  on  the  R.  Sanarka, 
in  Govt.  Orenburg;  in  Nerchiusk,  beyond  L.  Baikal,  in  the  Adun-Chalon  Mts.,  etc.,  oue  crystal 
from  near  the  river  Urulga,  now  iu  the  impérial  cabinet  at  St.  Peteraburg,  beiug  11  f  in.  long,  6i 
in.  broad,  weighing  22^  Ibs.  av.,  and  magnificcnt  also  in  its  perfect  transparency  and  wine- 
yellu*«  color.  Fouud  also  in  Kamsbatka,  of  yellow,  green,  and  blue  colors;  in  the  province  of 
Minas  Geraes,  Brazil,  at  Ouro  Preto  and  Villa  Rica,  ofdeep  yellow  color,  either  in  veins  or  uests 
in  lithomnrge.  or  in  loose  crystals  or  pebbles;  at  the  tin  mines  of  Schlackenwald,  Zinnwald, 
and  Ëhrenfriedersdorf,  and  smaller  crystals  at  Schncckenstein  aud  Alteuberg;  sky-bhie  crystals 
in  Cairngorm,  Aberdeenshire  ;  the  Mourne  mountains,  Ireland,  small  limpid  cryslals  wiih 
béryl,  nlbite  and  mica,  in  drusy  cavities  in  granité;  and  St.  MicliaeVs  Mount,  Cornwall;  ou  the 
island  of  Elba,  in  cavities  in  tbe  granité  of  San  Piero.  Phyêalite  occurs  in  crystals  of  ^reat 
size,  at  Fossum,  Norway;  Finbo,  Sweden,  in  a  granité  quarry,  and  at  Broddbo  m  a  boulder; 
one  crystal  from  this  last  locality,  at  Stockholm,  weighed  eighty  pounds.  Pycnite  is  from  the 
tin  mine  of  Alteuberg  in  Saxony;  also  those  of  Schlackenwald,  Zinnwald  in  Bohemia,  and 
Kon^berg  in  Morway. 

Toimz  occurs  also  in  the  Mercado  Mtn.,  in  Diirango,  Mexico,  along  with  cassiterite,  ma^ne- 
tite,and  durangite;  at  La  Paz,  province  of  Quanaiuato;  at  San  Luis  Potosi  in  rhvolyte,  sonietimes 
enclosiug rutile.  At  Hauneib  in  Damaraland  in  Southwest  Africa  (Uintze,  Zs.  Kr.,  16,  505, 1880). 
At  Mt.  Bischoff,  Tasmania,  with  tin  ores;  also  similarly  in  New  South  Wales.  In  Japan  in  peg- 
matyte  from  Otani-yama,  Province  of  Omi.  near  Kioto:  al  Nakatsu-gawa,  Province  of  Mino. 

In  tbe  United  States,  in  Mairie,  at  Stoneham,  in  albitic-granite  in  âne  clear  crystals,  also  in 
coarse  crystals  of  créât  size  ;  it  is  associated  with  béryl,  columbite,  fluorite,  triplite,  etc.  In 
(7(wn.,  at  TrumbulT,  with  fluorite  and  diaspore  in  small  yellow  or  clear  white  crvstals,  also  in 
others  large  and  coarse;  at  Middletown  rare;  at  Willimantic,  with  columbite.  In  N.  Car.,  at 
Crowder's  Mountain.  In  Colorado,  in  fine  crystals  colorless  or  pale  blue  from'  the  Pike's  Peak 
région,  sometimes  implanted  with  pheuacite  upon  amazonstone.  also  with  zircon,  smoky  quartz, 
etc.;  at  Nathrop,  Chaffee  Co.,  in  wine  colored  crystals  with  spessartite  in  lithophyses  in  rhyolyte; 
also  similarly  in  minute  crystals  in  the  rhyolyte  of  Chalk  Mt.  lu  Utah,  in  fine  transparent  color- 
less crvstnls  with  quartz  and  sanidine  in  the  rhyolyte  of  the  Thomas  Range,  40  miles  north 
of  Sevier  Lake. 

The  name  topaz  is  from  totcoc^ioç,  an  island  in  the  Red  Sea,  as  stated  by  Pliny.  But  the 
topaz  of  Pliny  was  not  the  true  topaz,  as  it  '•  yielded  to  the  file."  Topaz  was  included  by  Pliny 
and  earlier  writers.  as  well  as  by  many  later,  imder  the  name  chrysolite. 

Alt. — Topaz  is  found  altered  both  to  steatite,  and  kaolin  or  litbomarge.  Altération,  espe- 
cially  of  large  opaque  crystals,  isnot  uncommon;  thus  in  Saxony  and  Bohemia,  at  Kâmrfvet, 
Falun.  Sweden,  also  at  Trumbull  and  Stoneham.  The  usual  resuit  is  the  change  to  damourite. 
Cf.  Clarke  and  Diller.  Am.  J.  Se,  29,  878,  1885.  The  pui-e  Stoneham  topaz  gave  anal.  9, 
above;  a  surrounding  green ish  layer  (1)  below.  and  an  outside  purple  zone  (2).  Whitfield,  îbid.; 
the  final  product  is  damourite,  anal.  8;  Chatard,  ib.,  28,  22,  1884.  Cf.  also  Atterberg,  G. 
Fôr.  FOrh.,  2.  402,  1875. 

G.  SiO,    AUO,       F      CaO    MgO  K.O  Na^O  H^O 

LOreentOM    3-42        85  15    53  18    12  88    1*32    017    152    1*28    0*90  =  106*40 
Z.  Purple  eone  2-82        44*52    46*19      0  40    0*30    014    2*30    2*82    3*74  MnO  0*21  =  100*62 
Z.  Jktnumrite  45*19    38*32       —       tr.     0*86  1106    157    4*48  FeO  4  25,  MnO  0*58 

r=  100*81 
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Artif.~Obtained  by  Friedel  and  Sarasin  by  tbe  action  of  hydrofluosilidc  add  on  dlica  an& 
alumina  in  the  présence  of  water  at  500*. 

Réf.— >  Ural,  Min.  Kussl.,  2, 198, 1854.  Note  thaf  é  of  Kk.  aod  manyauthora  =  dé  Dana,  and 
earlier  of  Mobs,  Naumanu,  etc.;  OrAubut  proposeda  new  position  to sliow  relation  to  andalusite, 
wbicb,  however,  is  uot  to  be  recoiumended.  The  axial  ratio  varies  somewhat  widely  for  crystal» 
from  différent  localities,  cf.  Breith.,  Handb.,  3,  725  et  seq.,  1847;  Groth,  Zs.  G.  Ges.,  22,  881, 
1870;  Grttnhut.  Zs.  Kr.,  9,  124.  1884. 

*  See  Grdnbut,  I.  c,  for  list  viith  autborities,  also  original  observations.  A  récent  crltica! 
summary,  with  liteniture,  etc.,  is  given  by  Gdt.,  Index,  3,  228.  1891;  cf.  earlier,  Rose,  lieis, 
Ural,  2,  80,  1842  et  uL;  Kk.,  1.  c.  also  3,  195,  878,  1858;  Mlr.  Min.,  858,  1852:  Dx.,  Win.,  1, 
470,  1862.  Groth,  Alteubeig,  Schlackenwald,  1.  c;  Btd.,  Framont,  Zs.  Kr.,  1,  297,  1877;  Lusp., 
Saxony.  Bohemia,  ib.,  p.  847;  Hatli,  Ml.  Biscboff,  ib.,  4,  428,  1880;  Corsi,  Elba,  ib.,  6,  604,  188U 
Kk..  1.  c,  9,  97,  299;  Hidden  aud  Washington,  Zacatecas,  Am.  J.  Se.,  33,  507,  1887;  Erem., 
Ilmen  Mts.,  Vh.  Min.  Ges..  24,  463,  1888.  »  On  crystals  from  Mexico  see  Dx..  Bull.  Soc.  Min., 
9,  13ô,  1886;  N.  v.  Koksharov,  Jr.,  Vh.  Min.  Ges.,  23,  49,  1887,  and  Min.  Russl.,  9,  97;  Bkg., 
Zs.  Kr.,  12.  424.  451.  1886. 

<  Percussion  ligures,  MQgge.  Jb.  Min..  1.  60,  1884.  »  Brfractiw  indicée:  Dx.,  Min..  1,  476, 
1862.  N.  H.,  102,  1867;  lie  shows  ihat  the  indices  obtalned  by  Kudberg  (Pogg..  17,  22.  1829)  ar» 
in  error  at  least  as  regards  the  values  for  the  Unes  B,  C,  D.  See  furiher  Feussner.  Zs.  Kr.,  7, 
507,  1883;  Maiilbeiius,  Zs.  Kr.,  14,  225.  226,  1888.  Measurement  of  indices  of  refraction  and 
axial  angles  from  varions  localities  are  given  by  Groth,  1.  c.  Eiching-figuree,  Baumbauer,  Jb. 
Min.,  5,  1876;  aiso  natural  on  crystals  from  San  Luis  Potosi,  Pelikau,  Min.  Mitth..  11,  881.  1890. 
•  Abnormal  optical  character.  Mld.,  Ann.  Mines,  10,  155,  1876;  Mack.,  Wied.  Aun.,' 28,  158,. 
1886;  Mgg.,  Jb.  Min.,  1,  60,  1884. 

ÎPyro-eiectTicity,  Riess  and  Rose,  Pogg.,  59.  884.  1848;  Hankel.  Abb.  Sftchs.  Ges.,  9, 
1870;  Friedel.  Bull.  Soc.  Min..  2.  31,  1879;  Friedel  aud  Curie,  ibid.,  8,  16,  1885;  Mack.  Wied. 
Ann.,  28,  158,  1886.    Elaeticity,  Voigt,  Nachr.  Ges.  Gôttingen,  561,  1887. 

398.  ANDALUSITE.  Spath  adamantin  d'un  ronge  violet  (fr.  Forez)  Boum..  J.  Phys., 
34,  458.  1789.  Feldspath  du  Forez  Guyton,  Ann.  Ch.,  1.  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Delameth.,  J.  Phys.,  46,  386,  1798.  Andalusile.  Feldspath  apyre  H.,  Tr.,  4.  1801. 
Micaphilit,  Micafllit  (fr.  Lahmerwinkel)  Brunner,  Moll's  Ann.  B.  H.,  3,  294,  1804,  Efem.,  1, 
51.  1805;  Micaphyllit,  bad  arthogr.  ■  Stanzait  (fr.  Ba varia  at  Stanzen  near  Bodenmais  tind 
Herzogau)  Flurl,  Gebirgs-Form.  Churpfalzbaierischen  Staaten,  5, 1806.  Hartspat  Wern.  Macle 
hyaline  Gordier. 

Silex  uiger  cum  cruce  candida:  darinn  ein  weiss  Kreutz.  Gesner,  Foss.,  45,  1565.  Lapi» 
crucifer  (fr.  Compostella)  quem  Hispani  vocat  cruciatum,  Mercati,  Metallotheca  Vaticana.  287. 
1617.  Pierres  de  Macles  (fr.  id.)  Bobien,  N.  idées  sur  la  Format,  d.  Foss.,  108,  1751  (witb  flg.). 
Spanisb  Sbirl,  Cross-Stone,  Rill,  Foss.,  152,  1771.  Pierre  de  Croix.  Macle  basaltique,  Schorl  en 
prismes— dont  les  angles  obtus  sont  de  95  ,  de  Lisle.  Crist.,  1772, 2.  440,  1788.  Crucite  Delameth^ 
T.  T..  2,  292,  1797.  Chiastolith  Karet,  Tab.,  28,  73.  1800.  Chiastolite.  Macle  fî.,  Tr.,  3. 
1801.  Hohlspath  Wern.,  1803,  Ludwig's  Wern.,  210,  1804.  Chiast.  ident.  with  Andal.  Berfy- 
hardi,  Moll's  Efem..  3.  82.  1807,  Beud.,  Tr..  363,  1824. 

Orthorhombic.     Axes  à:i  :è  =  0-98613  :  1  :  0-70245  Des  Cloizeaux*. 
100  A  110  =  44°  36',  001  A  101  =  35°  27f' ,  001  A  011  =  35°  5^'. 

Forma  :  e  (001.  0)  m  (110.  /)  r  (101,  li)  o  (111,  1) 

a  (100.  i-i)  J,  .010  ù^\  ff  (1^0'  »-^)  «  (^11«  1-î)  •  <121.  2.5> 

8  (010,  i-iy  *  ^^^^'  •■^^  t  (031, 84)» 

kk'    =    52'*  30'  M^  =  70*  10*  oo'"  =  69"  88'  ww  =    86"  49' 

mm"  =  *89"  12'  «>  =  45**    1'  «'    =  44'  53'  mr  =  ♦65'  86 

gg'       =    58"  46'  ce  =  57°  854'  «'"  =  97'  42'  me  =    66"  12* 

rr'       =    70"  56'  oo'  =  60"  28J' 

Usually  in  coarse  prismatic  fornis,  the  prisms  nearly  square  in  form.     Massive^ 
Imperfectly  columnar;  sometimes  radiated  aud  granular. 

Cleavage:  m  distinct,  sometimes  perfect  (Brazil);  a  less  perfect;  b  in  traces. 
Fracture  uneven,  subconchoidal.  Bnttle.  H.  =  7*5.  G.  =  3*16-3*20.  Luster 
vitreous;  often  weak.  Color  whitish,  rose-red,  flesh-red,  violet,  pearl-gray,  reddish- 
brown,  olive-green.  Streak  uncolored.  Transparent  to  opaque,  usually  subtrans- 
lucent. 

Pleochroism  strong  in  some  colored  varîcties:  c  (=  à)  olive-green,  b  (=  b) 
olive-green,  a  (=  i)  blood-red  torose-red.    Absojption  strong,  a  >  b  >  c    Sections 


DANBURITE-TOPAZ  OROUP—AyDALUSITB.  497 

normal  to  an  optic  azis  are  idiophanons*  or  Bhow  the  polarisation  brushes  distinctJj. 
Optically  — .     Ai.  pi.  [6.     Bs  X  c.    Aiial  angles: 

Brazil  a,  =  1-632        yS,  =  1-638        y,  =  1643      .-.    2V,  =  84°  30'  Dx. 

2H„  =  96''30'    2H„.,=  113''    ,-.  2V,  =  83"  37  Dx    2H.=  96°  33  Btd. 


fIgB.  1,  3.  CommoD  forma.    S,  4,  Vpper  Providence,  Delaware  Co..  Penn. 

Var. — 1,  Orâinarf/.  H.  =  76  od  the  busal  face,  if  not  etsewhere.  Cijatala  coarae,  Bquar> 
prismalic  lu  form,  often  soft  on  the  surface  froro  iDcipient  altcretloD. 

2.  OhiattolUe 01  Mode.  Btoul  crystals  havtng  Ibe  ailiiaudaiigleBOfadiflereDlcolorfrom  tlie 
rfflt.  owing  lo  a  regular  arrangement  of  carbonaceous  impurilies  tlirough  tlie  inlerior,  and  hence 
eibibitlng  a  colored  cross,  or  a  teaselated  appearance  In  a  transverse  seclion  H,  =  3-75,  vary- 
ing  much  with  Ihe  degree  of  impurîly.  The  foUowing  figure»  bIiow  sections  ot  some  cryalala. 
Fig.  9,  by  C.  T.  Jackson  In  J.  Soc.  N.  Hlst.,  Boal.,  1,  5S;  flga.  a  and  b  are  from  oppodIA 
exiremitles  of  the  some  cryalala;  ao  alao  c  and  d;  e  and/. 


I3QQQHHBO 


fleld,  Ham.    The  fomis  of  the  wbile  aod  black  portions  vary  muck.    Benibaidi  staowed  In  1807 
(1.  c.)  tbat  tbe  central  column  sometimee  widenedyh>m  Ihe  middU  loward  each  end. 


Comp.— A],SiO.  =  (AlO)AlSiO.  or  AI,0,.SiO,  =  Silica  36-8,  ahimina  C3-2  =  100; 

A  litlle  iroii  la  «sually  présent;  annlyses  sïe  5ib  Ed  .  n.  873.  Damour  obiained  for  the 
Brazilian  minerai:  810,  3734.  A1,0,  6207.  Fe,û,  081  =  Wh.  Dx.,  Min.,  l,  838,  1B83. 

Pyr^Blc.— BB.  infusible.  With  cobalt  solution  glves  a  bluf  color  after  ignitlon,  Not 
decnmposed  by  acids.  Decomposed  on  fusion  with  caiistic  alkaliea  and  alkniine  carbouatea. 
See  also  silllmanite.  p.  400. 

Oba Mort  common  io  arglllaceous  schlsl,  or  olber  scblsts  Imperfectly  cryatalline;  also  iit 

gneiss,  mica  scbisi,  snd  relared  rocks;  rarely  in  connection  wiib  serpentine,  The  Tarlety- 
chiastolile  Is  commonly  a  contact  roinernl  in  clay-sliiles,  e.^,,  adjoining  gmiiilic  dikes.  Some- 
limes  assoclated  with  s'illimanite  witb  panUlel  nxès. 

Foiindin8pain,ln  Andalusia;  in  tbeTyrol,  LisensAip,  Inlargecryst.  witb  cyanite;  In  Bniony, 
at  Braunwlorf,  Rohschniz,  Munxig.  Penig;  in  Moravia,  at  Oolilensteln;  Bavariit,  al  Wunsiedcl, 
Labmerwlnkel.  ilabensteln.  etc.;  Aiistria",  al  Felling.  nesr  Krems,  In  serpenline:  France,  Dept. 
ot  Var.  ncar  Hyères;  Barfecs  in  tlie  Pvrenecs;  Russia.  Tusliakova  near  Mursinka  in  the  lirai; 
Miinkova.  etc.,  in  Nerchinsk  leAiaitntiU).  In  Ireland  al  Killiney  Bay,  fn  mica  scbist;  near 
Ualnhiilisb  in  Argrleshlrc  :  Cumberland,  Englnnd.  In  Biiixil.  province  of  Minas  Gemes,  in  fine- 
crysials  and  as  rolled  pebbles. 
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In  N.  America,  in  Mains,  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick;  alao 
in  fine  plnk  crystals  in  quartz  with  pyrrhotite  at  Standish.  .  N.  Hàtnp.,  at  White  Mtn.  Notch; 
Boar's  Head,  near  Rye;  at  Charleston.  Vermont,  near  Bellows  Falls.  Masê,,  at  Westford, 
abuudant  in  cryst.,  sometimes  rose-colored;  Lancaster,  both  varieties;  Sterling,  chiastolite. 
CionTi.,  at  LitchÛeld  and  Washington,  good  crvst.  Penn,,  in  Delaware  Co.,  near  Leiperville, 
larse  cryst.;  at  Marple,  Upper  Providence,  and  iSpringâeld,  good  crvst.;  one  weighing  7i  Ibs., 
and  a  group  of  crystals,  free  from  the  gangue,  of  about  60  Ibs.  CaUjcrnia,  along  tlie  Cburchillas 
ri  vers,  San  Joaquin  val.,  at  crossing  oi  road  to  Ft.  Miller.  In  Canada,  at  L.  St.  Francis,  in 
reddish  cryst.,  in  mica  schist,.  both  var.    In  N.  Scotia,  at  Cape  CanseaU. 

Named  from  Andalusia,  the  first  locality  noted. 

The  uame  macle  is  from  the  Latin  macula,  a  spot,  and,  as  Robien  observes,  it  alludes  to  the 
use  of  the  ^'fnasele"  in  heraldry,  in  which  the  word  siguifles  a  wided  loienge,  or  a  rhomb  with 
open  centre  (I.  c. .  1751,  in  de  Lisle,  Crist.)..  Chiastolite  is  from  x^cco-^oÇ,  arranged  cUagonally,  and 
hence  from  chi,  the  Qreek  name  for  the  letter  X. 

Alt. — Andalusite  occurs  altered  to  kaolin;  sometimes  to  muscovite  (and  pinite);  also  to 
cvanite 

Reif.— '  Min.,  p.  178,  1862.  Haid.  gave  89'  10',  Pogg.,  «1,  295,  1844;  Mlr.  89"  16',  Min., 
p.  284;  Grûnhut  89'  15',  Zs.  Kr.,  9,  120.  1884.  «  Cf.  Haid.,  Mlr.,  1.  c,  and  Kenng..  Ber.  Ak. 
Wien,  14,  269,  1854;  Lévy,  Dx.,  also  Grûnhut,  note  some  doubtful  planes.  See  also  £.  S.  D., 
Am.  J.  Se,  4.  473,  1872.  »  Erem..  Vh.  Min.  Ges.,  135,  1868;  Id.,  ibid.,  24,  451,  1888.  *  Cf. 
Haid.,  1.  c;  Mld.,  Bull.  Soc.  Min.,  2,  77, 1879;  Bertin,  ibid.,  p.  54,  Ann.  Ch,  Phys.,  16. 406. 1878. 
and  Zs.  Er.,  3.  454,  1879. 

399.  STTiTiTMANITJJ  or  Fibrolite.  Faserkiesel  (fr.  Bohemia)  Lindaeker,  Mayer's  Samml. 
phys.  Aufs,,  2,  277.  1792;  Bergm.  J.,  2,  65,  1792.  Fibrolite  (fr.  the  Carnatic)  Bourmm,  Phil 
Trans.,  289.  835.  1802;  =  Bournonite  Lucoê,  Tabl..  2.  216.  1813.  Bucholzit  (fr.  Tyrol)  Brandeê, 
Schw.  J.,  26,  125,  1819.  Sillimanite  (fr.  Conn.)  Bawen,  Am.  J.  Se.,  8,  118,  1824.  WOrthite 
Hess,  Pojg.,  21,  73,  1830.  Xenolit  Nardensk.,  Act.  Soc.  Se.  Fenn.,  1,  871,  Pogg.,  66,  648.  1842. 
Bamlit  Érdmann,  Ak.  H.  Stockh.,  19,  1842.  Monrolite  (fr.  Monroe,  N.  Y.)  BUliman,  Am.  J. 
Se.,  8,  385.  1849. 

Orthorhombic.  Axes  éï  :  ^  =  0-970  :  1.  Forme:  a  (100  i-t),  h  (010,  /-ï), 
w  (110,  /),  h  (230,  i-l)-  Angles'  mm'"  =  88^  15',  M'  =  *69°.  Prismatic  faces 
striated  and  rounded.  Commonly  in  long  slender  crystals  net  distinctly  terrninated; 
often  in  close  parallel  groups,  pàssing  into  fibrous  and  columnar  massive  forms; 
.sometimes  radiating. 

Cleavage:  b  very  perfect.  Fracture  uneven.  H.  =  6-7.  G.  =  3*23-3*24. 
Luster  vitreous,  approaching  subadamantine.  Color  hair-brown,  grayish  brown, 
grayish  white,  grayish  green,  pale  olive-greeu.  Streak  uncolored.  Transparent  to 
translucent. 

Pleochroism  sometimes  distinct:  c  dark  clove-bvown,  b  light  brownish, 
Rosenbusch.  Optically  +.  Double  refraction  strong.  Ax.  pi.  ||  b.  Bx  J.  c. 
Dispersion  p>  v. 

2Er  =  44'  2Egr   =  42'-48'*  2Er  =  87"-38^  /?,•  =  1060,  Dx. 

a  =  1-659  ft  =  1-661  y  ^  1680,  Lcx.« 

Var. — 1.  Sillimanite.  In  long,  sleuder  crystals,  passing  into  tibrous  forms,  with  the  fibers 
separable.     G.  =  3-288.  Norwich,  Ct.,  Dana;  3-232,  îd.,  Briisli;  3  239,  Yoiktown,  Norton. 

Also  densely  compact,  and  in  this  form  usedforuiensil>«:iiul  unplemeutjs  by  prehistoric  man 
in  western  Europe,  and  sometimes  called  "jade."  See  Damour  (C.  l{.,  61.  îJlb.  1865),  who 
gives  for  a  spécimen  from  Haute  Loire,  with  G.  =  3  209:  SiO,  3718.  Al.Oj  61  17,  Fe,0,  070. 
ign.  106  =  10011.  Also  F.  W.  Clarke  (Proc.  U.  S.  Mus..  11,  128.  18S8),  who  gives  fora 
8{)ecimen  from  Brittany,  with  G.  =  3147:  SiO,  34  66,  AJ^O,  63-24,  Fe,0,  tr.,  MgO  0-87. 
içn.  1*31  =  99'58.  On  Spanish  fibrolite  implements  (jade),  see  Quin)ga.  abstr.  in  Zs.  Kr..  6. 
270.  1881. 

2.  Fibrolite.  Fibrous  or  fine  columnar,  firm  and  compact,  sometimes  radiated;  grayish 
white  to  pille  browu,  and  pale  olive-green  or  greenlsh  gray.  BiLchoUile  and  monrolite  are  hère 
included;  the  latter  is  radiated  columnar,  and  of  the  grcenish  color  mentioned.  G.  =  8*24, 
fibrolite.  Bournon;  3-19-3-21,  id.,  Dmr.:  3'239.  bucholzite.  Chesîer,  Pa.,  Erdmann;  8 •04-8-1, 
monrolite,  B.  Sillimnn;  3-075,  id..  Bni.sh 

BamliU,  from  Bamle,  Norway,  resembles  the  monrolite,  being  columnar  subplumose.  silky; 
G.  =  2  984  and  color  greenish  white  or  bluish-green.  The  analysis  of  Erdmann  gave  a  large 
excess  of  silica  (56*90  p.  c):  but  L.  Sœmaun  observes  that  tliere  are  minute  prisms  of  quartz 
among  the  fibers  of  bamlite.  A  bamiite  from  the  gneiss  of  Larangeirns,  Brazil.  with  G.  =  8*18, 
gave  Dom  Pedro  Augusto  von  Sachsen-Coburg  biO,  5750.  Al«Oa  41  50  =  9900;  this  is  prob- 
ably  also  impure  from  the  présence  of  quartz,  Min.  Mitth.,  10,  460.  1889. 
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Xenolitê  aiso  resemhles  fibrolite  close1\%  excepting  in  the  faigh  spécifie  gravity,  3*58,  wbicb 
BUggests  an  identity  ratber  with  cyanite.  But  tbe  prisms  are  stated  to  bnve  tbe  nngle  89**.  wbich 
is  tbe  angle  of  andalusHe;  and  Des  Cloizeaux  statcs  tbat  it  is  optically  like  fibrolite,  and  not  like 
cyanite.  In  rolled  pebbles  froni  Peterbof,  Finbind,  and  near  St.  Petersburg.  Nanied  from 
^éVuÇ,  étranger.     Komonen  (1.  c.)  obtaiiied:  SiO,  47*44.  A1,0,  52*54  =  99  98. 

WôrViiU  is  hydroiis,  and  is  pi-obably  a  somewbnt  altered  and  impure  form.     H.  =  7  25,  color 
wbite,   translucent.     Optically  like  tbe  above.     An   analysis  gave    Hess  (1.   c):    SiO»  4058, 
A1,0,  53*50.  MgO  1*00.  H,0  4*68  =  99*71.     From  Peterbof  witb  xenolitê.     Cf.  Fischer,' Vb. 
Ges.  Freiburp,  B,  29;  Lcx.*,  1.  c,  p.  164.    Named  for  Von  Wôrtb,  a  secretary  of  tbe  Russian 
Mineralogicai  Society. 

Comp.— Al  SiO,  or  Al/),.SiO,  =  Silica  36-8,  alumina  63-2  =  100;  the  ratioiml 

formula  probably  (AlO)AlSiO^  likeandalusite  (Grotli). 

Analyses  (5lb  E»l.,  p  374  Jin<l  «lK)ve)îii  eeneral  ngree  clr)sp|y,  but  Wiik  gives(Zs.  Kr.,  2,  496, 
1878)  for  sillimauite  from  St  .Michel:  NiO,  47  33  K\iOi{¥i.,0^  (r  »  52  21  =  99  54,  yieldingth» 
orthoeilicate  formula  Alt(Si04)i.  like  xeuolite  nbove;  cf.  nlso  unal.  5,  6.  5tb  Ed.,  p.  374. 

Obs.— Occurs  in  gneiss,  mica  scbist,  and  related  crystalline  rocks,  usuall^  in  slender  prisma 
aggrc'gated  in  lines,  someiimes  associated  in  parallel  position  with  andalusile  (Lcx.'');  iolite  ia 
alsi)  a  common  associnte;  raiely  as  a  contact  minerai. 

Observed  in  many  localities,  tbus  near  Moldau  and  SchClttenhofen  in  Bobemia  (faserkiâêelji 
at  Fassa  in  Tyrol  (bucholzite);  in  tbe  Cni-natic  with  coruudum  {ftbrolite);  at  Bodenmais in  Ba varia: 
TÎllenberg  near  Eeer  in  Bohemia;  Marscbendorf  in  Moravia;  Freiberg,  Saxony;  in  France,  in 
tbe  viciuity  of  Issoire  in  boulders,  and  aiso  in  the  canton  of  Paulhaguet;  near  routgibaud  aud 
other  points  in  Auvergne;  in  the  Dept.  Basse-Loire  near  Nantes  aud  elsewbere.  In  gneiss  in 
Aberdeenshire,  Scotland:  Sievenberg,  Heteroland,  South  Africa.  Greenish  gray  sillimanite 
in  quartz  forma  rolled  masses  iu  tbe  diamantiferous  sands  of  Diamantina,  Minas  Geraes, 
Brazil. 

In  the  United  States,  in  McMoehtuetU,  at  Worcester.  In  Conneeticut,  at  the  falls  of  the 
Yantic,  near  Norwich,  with  zircon,  monazite,  and  corundum;  at  Willimantic;  at  Chester,  near 
Saybrook  (siUimanitd);  at  Humpbreysville.  In  N.  York,  at  Yorktown,  Westchester  Co.,  10  m. 
N.E.  of  Sing  Sing;  near  tbe  road  leadiu^  from  Pine's  Bridge  to  Torktown  P.  Ofiice.  in  distinct 
crystals.  with  monazite,  tremolite,  and  magnetite,  the  crystals  often  running  tbrough  tbe 
magnetite;  in  Monroe,  Orange  Co.  (monroUte),  with  mica,  garnet,  magnetite,  etc.  In  Pefm., 
at  Chester  on  tbe  Delaware,  near  Queensbury  forge:  in  Delaware  Co.,  in  Birmingham,  Middle- 
town,  Coucord,  Aston,  Darbv  ;  sometimes,  as  at  Minerai  Hill,  associated  witb  corundum  and 
derived  from  its  altération  (Genth).  In  Delaware,  at  Brandywine  Sprinss.  With  corundum  at 
the  Culsagee  mine,  Maoon  Co.,  N.  CaroHna,  and  from  Laurens,  8.  Carohna. 

Named  Jlbroliie  from  the  flbrous  massive  variety  {Oerm.,  Faserkiesel)  ;  hucholeitet  after 
tbe  German  chemist  Bucholz  ;  eiUimanUe,  after  Prof.  Benjamin  Silliman  of  New  Haven 
(1779-1864). 

Artif. — A  compound  near  sillimanite  was  earlv  (1858)  formed  by  St.  Claire  Deville  and  Caron 
by  reaction  at  a  high  température  of  silica  on  aluminium  fluoride,  or  of  aluminium  on  silicon 
fluoiîde.  Similar  results  bave  been  obtained  by  Frémy.and  Feil  (1877)  and  later  more  definitely 
by  Vemadsky,  who  further  shows  tbat  cyanite  is  tiansformed  at  1820*'-1380*'  into  sillimanite» 
and  the  same  is  true  of  andal usité,  both  with  the  disengagement  of  beat.  A  similar  trans- 
formation seems  to  take  place  in  tbe  case  of  dumortierite  and  topaz.  See  Bull.  Soc.  Min.,  12» 
447,  1889,  13,  256.  1890,  also  further  under  cyanite. 

Rei:— »  Dx.,  Min.,  1.  178,  1862;  Bull.  Soc.  Min.,  4,  258,  1881.  •  Lcx..  Bull.  Soc.  Min.,  Il» 
150,  1888.  Tbe  position  hère  taken  brings  sillimanite  into  relation  with  andalusite;  with  Dx. 
the  69*"  prism  is  taken  as  the  unit. 

Glancesfar.  Glanzspath  wn  Dechen,  Qeogn.  FQhrer  Siebengebirge,  154,  .1861;  Rath,. 
Pogç..  147,  272,  1872. 

Occurs  in  small  prismatic  fragments  in  the  basait  of  the  Siebengebirge.  Form  a  rhombic 
prism  baving  an  acute  angle  of  88^"".  Cleavage  pinacoidal  distinct,  with  pearly  luster.  H.  =  6*5. 
G.  =  8-150.    Analysis  — Kath  : 

SiO,  86 7  A1,0,  57*9  Fe,0,  44  MgO  07  CaO  0*8  =  100-5 

Composition  deducting  impurities  like  sillimanite.  Cf.  Vemadsky,  Bull.  Soc.  Min.,  12» 
455,  1889. 

Wbbtanite  0.  W.  Blomsirand,  Ofv.  Ak.  Stockh.,  26,  208,  1868. 

In  radiated  crystalline  masses,  sometimes  in  prismatic  crystals.  H.  =  2*5.  Color  brick  red. 
An  analysis  gave: 

8lOtt42  58]  A1.0,  51*14  PiO.  115  Fe.0,  101  HiO417  =  100 

This  composition  is  near  wôrthite,  a  hvdrous  fibrolite.  but  it  differs  from  tbat  minerai  in 
inferior  bardncss.  It  may  be  an  altered  andalusite  as  suggested  by  Grotb  (Tab.  Ueb.,  106, 1889). 
B.B.  swells  up:  in  fusible  and  turns  wbite.  Not  acted  upon  by  acids.  Associated  with  pyrophyK 
lite  at  Westanâ,  Sweden. 
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400.  CTANTm.  Talc  bleu  Sage,  Deacr.  Cab.  de  l'École  des  Mines.  164.  ITS4.  Ssppare 
SatiuuTtjU»,  J.  Pliya.,  34.  213.  1789.  Beril  feuilleté  8aç».  J.  Pbys..  31,  89,  1780.  CvadU  (fr. 
OrdoeDWn.,  Hoffm..  Bergm.  J.,  877.  898.  1789:  Wem..  ib..  164,  1790;  Kysolie.  Disibèoe 
H..  Tr.,  3,  101.  RbœUzil  (fr.  PfltschUul,  or  aocieDl  Kbiella)  Wern.,  HoSiu.  Mio.,  2,  b,  816, 
1816,  4,  b.  128.  1817, 


■70896;  < 


=  90*'5t',  /5=101''2i-'. 


Trielinic.     Axes   à:b:è  =  0-899Ï 
y  =  105°  44i'  Rath'. 

100  A  010  =  73°  56',   100  A  001  =  *78°  30',  010  A  001  =  86°  45'. 


Forais'! 

.    (810.  "■) 

h  (â08.  H) 

/    (021. -2-1) 

fl  (ill.  .1) 

»  (100.  i-ï.  M) 

in  (110.  /■) 

*  (S04.  ,H,) 

d  (331,8) 

u  (331.  ,3) 

1  (010,  il,  T) 

e  (lao.  H) 

*  (101.  ,1-J,) 

ï  (131.  .2-S) 

1  {TOI.  0.  P) 

«(llO.i) 

q  (011.  l-C) 

•    (133. ,« 

r  (111.  1,1 

.  (810.  .8) 

.    (iSCtS) 

e(Oil.l-l) 

J  (813. 1-S.) 

3.  4.  Orelner,  R&Ib  ;  1  drana  io  iuveri«d  pmitinn.    8,  Bauer. 


86°  68' 

eM  ~  82-  27' 

67"  38' 

er     =  66=  48 

o>  -     66°  40' 

59°  56' 

aq    =  71°  87' 
?«  =  44'     9- 

bg  =  4v  sr 

6o    =     84'  15' 

46°  aa' 

ao  =  70°  48i' 

È*    -     98°  26' 

67"  44' 

b'r  =     62'    «' 

m 


80°  59' 
48°  48' 
S4''  44' 

Twins:  tw.  ax.  (1)  a  normal  to  a,  comp.-face  a,  often  polysynthetic ;  (2)  the 
normal  to  tho  edge  a/b  in  a;  (ïi)  the  edge  n/r;  (4)  a  normal  to  c,  as  penetration- 
twins,  often  repeated  and  as  a  i-esiilt  of  pressure;  also 
stiiurolite-like  cruciform-twins  croseing  at  €0^     llGuall; 
\f     in  long  bladed  cryatiila,  rai-ely  terminated.    Face  n  often 
y      striated  j|  edge  a/c  (f.  3).     Also  coarsely  bladed  columnar 
to  Hubfibroua. 

Cleavage:  n  very  perfect  ;  i  leas  pcrfect  ;  also  parti n g 
\c  which  iB  a  gliding-plane,  parallel  to  wbicli  twinning  ta 
producedby  pressure'.  H.  =  5-7'25;  the  least,  4-5,  onH\é;  6-7  on  n  y  edge  tt/c; 
7  on  b.  G.  =  3'56-3-67;  3'559,  white;  3-675,  blue;  3-661,  Tyrol,  Erdmann.  Lus- 
ter  vitreous  to  pearly.  Color  blue,  white  ;  blue  along  the  eenter  of  the  blades 
or  crystals  with  white  margins;  also  gray,  green,  black.  Streak  uncolored.  Trans- 
Incent  to  transparent, 

Pleochroisoi  distinct  in  colored  varieties.  Optically  — .  Ax.  pi.  nearlyX<ï 
and  inclincd  to  edge  a/b  on  a  about  30°  (f.  3),  and  about  7J  on  b.  Axial  angle 
larjïo,  2V  =  82°-83°.     Index  fi,  =  1-720  Dx."    Also  Korn": 

Pfltschthal    2H^r=09°  18' Lt    2aLr=98' 56'       Litchfleld    2Ht,=100*  50è'     aH^=100'41i' 

Comp. — Empincal  formula  Al,SiO,  or  AI  0,.SiO„  like  andalnsite  and  ailliman- 
ite.     Perhaps  (Groth)  a  basic  metaailicate  (AlO).SiO,. 
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Analyses,  5th  Ed.,  p.  876.  A  pale  green  yarieU'  from  Clip,  Arizona,  associated  with 
4lumortierite,  gave  Hillebrand  (priv.  contr.):  G.  =  8-6«5,  SiO,  86-80,  AltOsCTiOs)  6251,  FcaO. 
-0-70,  CuO  tr„ign.  040  =  99-91. 

TjT^  etc.— Same  as  for  uodalusite. 

At  a  hiçh  température  (1320*'-1880'')  cyanite  is  transformed  into  sillimanite;  the  harduesa 
becomes  uniformly  6-7  instead  of  5  to  7;  the  specif  e  gravity  falls  to  8  15-323;  the  extinction 
beoomes  parallel  aud  the  optical  character  +.  Cf.  Vernadsky,  Bull.  Soc.  Min.,  12,  447,  1889, 
13,  256,  1890. 

Obfl.— Occurs  principally  in  gneiss  and  mica  schist  (both  tbe  ordinary  variety  with  muscovite 
and  also  that  with  paragonite)  often  accompanied  by  garnet  and  sometimes  by  staurolite;  also 
lu  eclogyte.    It  is  often  associated  with  corundum. 

Found  in  transparent  crystals  at  Monte  Campione  in  the  St.  Gothard  région  in  Switzerland 
In  paragonite  schist  ;  on  Mt-  Greiner,  Zillerthal,  and  in  the  Pfitschthal  (rhatmie,  a  white  Tariety) 
m  Tyrol;  also  near  Admont  in  Sljrria;  in  eclogyte  of  the  Saualpe,  Carinthia;  Petschau,  Bohemia; 
UerAjoki,  Fînland;  HorrsjOberg  in  Wermland,  Sweden,  forming  beds  enclosing  damourite,  in 
«quartzyte;  on  the  R.  Sunarka.  Gov't  Orenburg,  Russia,  in  the  gold-washings,  accom[)anying 
euclase  and  topaz;  at  Poutivy,  France;  Villa  Rica,  Brazil,  S.  Amenca;  in  Scotland,  at  Botriphinie 
hi  Bauffshire.  at  Banchury  iu  Abtrdeenshlre,  and  near  Glen  Tilt;  in  the  Shetlands  at  Hillswick- 
uess;  iii  Ireland,  at  Donegal  and  Mayo. 

IniV.  Hamp.,  at  Jaffrey,  on  the  Monadnock  Mtn.  In  Mom.,  at  Chesterfield,  with  garnet  in 
mica  schist;  at  Worthin^ton  and  Blanford  in  good  spécimens;  at  Westtield  and  Lancaster.  In 
Conn.,  at  Litchfield  and  Washington  in  large  rolled  masses,  with  corundum  and  massive  apatite; 
-at  Oxford,  near  Humphre^sville,  in  mica  schist.  In  Vermont,  at  Thetford  and  Salisbur^';  at  Bel- 
lows  Falls  in  short  di-^semmated  crystals.  In  Penn.,  in  fine  spécimens  near  Philadclphia,  on  the 
Schuylkill  road  near  ihe  Darby  bridge;  near  the  Schuylkill,  on  the  Ridge  road,  back  of  Robin 
Hood  tavern;  at  East  and  West  Branford,  Chester  Co.;  at  Darby  and  Haverford,  Delaware  Co. 
In  Maryland,  ei^hteen  miles  north  of  Baltimore,  at  Scott 's  mill;  in  Delaware  near  Wilmington. 
In  Virginia,  at  Willis's  Mt.,  Buckingham  Co.,  aud  two  miles  north  of  Chancellorvflle,  Spolîjyl- 
vania  Co.  In  N.  Carolina,  with  rutile,  lazulite,  etc..  at  Crowder's  Mt.,  Gaston  Co.,  sometimes 
black;  of  fine  dcep  bine  color  near  Bakersville  near  the  summit  of  Yellow  Mt.  ou  the  road  to 
Marion  Co.  (Kunz).  In  Gaston  and  Rutherford  counties  associated  with  corundum,  damourite; 
also  at  Swannanoa  Gap,  Buncombe  Co.,  and  elsewhere:  in  thèse  and  similar  cases  according  to 
Genth  derived  from  Ûie  corundum.  In  British  Columbia  on  the  Korth  Thompson  River  in 
quartz. 

Named  from  Kvarôç,  blus.  The  u&me  aappare  arose  from  a  mîstake  by  Saussure,  Jr.,  in 
reading  a  label  of  this  minerai  on  which  it  was  called  sapphire;  a  copy  of  this  label  is  given  in 
J.  Phys.,  34,  213;  the  spécimen  thus  labelled  was  from  Botriphinie  iu  Scotland.  and  was  sent  by 
the  Duke  of  Goidon  to  Saussure  the  father.  IHsthene  is  from  Ôi<,  itoice,  or  of  two  kinds,  and 
crBévoi,  itrang,  alluding  to  the  unequal  hardness  and  electric  properties  in  two  différent  directions. 

Alt. — Cyanite  occurs  altered  to  talc  and  steatite. 

An  analysis  of  an  altération  product  from  Pi^gratten  gave  Bôhm,  Min.  Mitth.,  2,  522,  1880: 

SiO,        AUO,      FeO       CaO      MgO      Na^O      K,0      H.O 

86*62        46*89        0*90        7*85        0*58        1*98        2  75       4*61  =  101*08 

Re£— 1  Greiner,  Zs.  Er.,  6,  17,  1880.  alsoib.,  3,  1,  87,  1878.  See  also  Bauer  on  crystals 
from  Monte  Campioni,  Zs.  G.  Ges..  30,  288,  1878.  31,  244.  1879,  32,  717,  1880. 

»  Oliding  planes,  Bauer,  Zs.  G.  Ges.,  30,  820,  1878;  Mûgge,  Jb.  Min.,  2.  18, 1888.  »  Dx., 
JUn.,  1. 186,  1862;  Bauer,  1.  c.  ;  Eom,  Zs.  Er.,  7,  595. 1888.  Axial  figuras  in  twin  Gxystalfl^  Ebl., 
Ber.  Ak.  MQnchen,  1,  272,  1867. 


12*  Datolite  Group.    Monoclinio. 


Basic  Orthosilicates.    HRRSiO,  or  R,R,(SiO.),.    Oxygen  ratio  f or  R  :  Si  =  3  :  2. 

n  m 

B  =  Ga^Be,Fe^  chiefly;  R  =  Boron^  the  yttrium  (and  cerium)  metalfi^  etc. 

à  :  i  :  c  fi 

401.  DatoUte  '      0-6345  :  1  :  1-2657        89**  51' 

HCaBSiO.  or  Ca(BOH)SiO, 

402.  Homilite  0*6249  :  1  :  1-2824        89''  21' 

Ca,PeB,Si,0„  or  Ca,Fe(BO),(SiO  J, 
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2à  :  i 

403.  Snclase  0-6474  :  1 

HBeAlSiO.  or  Be{A10H)SiO,  à 

404.  Oadolinite  0*6273  :  1 

Be.FeY,Si,0„  or  Be.Fe(YO),(SiO J, 


:  4è 
:  1-3330 


fi 

79**  44' 


1-3215        89''  2&y 


406.    TttriaUte  Y.O^ThO,,  etc.,  SiO,  Masaiye 

Silicate  of  thoriam,  yttrinm  earths,  etc.     Ozygen  ratio  for  Si  :  B  =  4  :  3. 

The  formulas  of  the  species  of  the  Datolite  Group  are  written  as  basic  orthosilicates  in  th» 
form  suggested  by  Groth.  The  crystallographic  and  chemical  relation  between  datolite  and 
euclase  was  shown  by  J.  D.  Dana  in  1854  (Am.  J.  Se,  17,  215,  1854,  49,  400.  1870,  and  Min., 
4th  £d.,  p.  204.  5th  Ed..  pp.  302,  863)  and  later  by  Kammelsberg  (Zs.  G.  Ges..  21,  807.  1869), 
who  also  proved  the  iBomorphism  of  datolite  and  gadolinite.  The  lutter  author  shows  that  the^ 
axial  ratio  and  obliquity  of  euclase  may  be  made  to  correspond  to  them,  and  he  calculâtes: 
à:t:è-  0-6808  : 1  :  0-6318,  fS  =  08"  18 .  The  complex  character  of  the  symbols  resulting 
from  tbis  change  shows,  however,  that  the  position  is  an  unnatural  one. 

Yttrialite.  associated  with  the  Gadolinite  of  Texas  and  like  it  chiefly  a  silicate  of  the  ram 
matais  of  the  vttrium  group,  is  conyeniently  introduced  hère,  although  a  more  highly  acid 
compound  and  hence  of  différent  formula. 


401.  DATOZJm.  Datolith  (fr.  Arendal)  Eamark  (undescr.);  Kanten  d  Klapr,,  Gehlen'a 
J..  6.  1806,  Klapr.  Beitr.,  4,  854.  1807;  Karêt..  Tab.,  52,  1808.  Datholit  Wem.,  1808.  Datholite 
Brongn.,  Min.,  2,  897,  1807.  Chaux  boratée  siliceuse  JE?..  Tabl.,  17,  1809.  Esmarkit  Hauêm., 
Handb.,  862,  1818.  Datolite  Aikin,  Min.,  1815;  Jameson,  2,  257,  1816.  Borate  of  lime;  Boro- 
silicate  of  lime.    Humboldtite  Letfy,  Ann.  Phil.,  6,  180,  1828. 

Botriolit  Hauêm.,  v.  Moll's  Efem.,  4.  898,  1808.  Botryollth  Kargt.,  Tab.,  52.  1808.  Chaux 
boratée  siliceuse,  var.  concretiounée-mammelonnée  H,,  Tabl.,  17,  146,  1809.  Faser-datolith 
Leanh.,  Ilandb.,  590,  1821.    Botryolite. 

Monoclinic.     Axes  à:h:é  =  0-63446  :  1  :  1-26574;    /3  =  89^  51i'  =  001  A 

100  Dauber'. 

100  A  110  =  32°  23'  36",  001  A  101  =  63°  15'  43",  001  A  011  =  51**  41' 

22". 


Forma*: 

a  (100,  i-î) 
b  (010.  U) 
c  (001,  0) 

V  (410,  t-i) 
J  (210,  i-2) 
e  (820,  i-I) 
i»(110,  /) 
r  (280,  i4) 

0  (120,  t-2) 

1  (180.  t-à) 


p  (106. 
u  (104, 
%  (103, 
X  (102, 
^  (304, 

0(101 

«   (802, 


i-î) 
J-î) 

H) 
H) 
H) 

l-i) 


i>  (201,  -  2-1) 

a  (Î04,  J-i) 

k  (Î02,  l-î) 

0  (â04,  î-i) 

n  (ïoi,  i-î) 

s  (302.  î-i) 
0    (201,  2-i) 

a  (018.  i-i) 

o-  (014.  fi) 
i    (013.  H) 

g  (012,  i-i) 

h  (028,  fi) 
m,  (011,  l-i) 
S  (021,  2-î) 


Z  (116, 
S    (115, 

L  (118, 


*) 
i) 
« 


A  (112,  -  i) 
n  (111,  -  1) 
6  (221 ,  -  2) 
«  (Î16,  \) 
K  (Î15.  \) 
u  (il4,  i) 
A  (Ï13,J) 

€  (ii2.i) 

p  (559,  {) 
ï  (223,  î) 

y  ûii,  1) 


y  (414, 
r  (314, 
q  (312. 
d  (212. 
X  (534. 
10(824, 


1-4) 
fS) 

t-8) 
1-2) 

M) 
M) 


A  (216,  -  i-2) 
tu  (215,  -  ?.§) 
b  (218,  -  1-2) 
iV^(322.  -  H) 
:  (621,  6-8) 
T  (214. 1-2) 
i    (212.  1-2) 


I  (344. 
A  (232, 
H  (126, 
r(124, 
Cr(123, 
c  (122, 
fi  (121, 
i?(241. 
1)  (188, 

y  (144, 


1-4) 

1-4)? 

4-2) 

4-2) 

1-à) 
2-à) 
4-à) 
i-è) 
l-i) 


r  (8  418.  H)^ 
ir  (231,  8-4) 
C  (126,  l-à) 
a  (Î24,  i-à) 
•  (128.  l-à) 
B  (Î2l,  22) 
E  (Î38,  î-8) 
^  (5  15-24,  l-ài 
0  (269,  î  à) 
r  (132.  f-à) 
iU  (131,  8^) 
J  (261,  6-8) 
©  (î-4-14.  f.4)f 
F(Î41.4-4) 
jr  (158.  l-à) 
X(Î64.  |Ô) 
G  (î-916.  /,-è> 
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503: 


1. 


2. 


3. 


6. 


7. 


9. 


ito.  1,  2.  Bergen  Hlll.    3,  laie  Royale.  L.  8. 
N.  Y..  J.  Btanley-Brown.    6,  Bergen  ffiU. 


4,  Bergen  Hill.      5,  De  Kalb,  8t, 
7,  Andieasberg.    8,  Toggiana. 


Lawrence  Co.». 
9,  Arendal. 


77'" 

=  18"    If 
=  35"  12' 

oz 

^     76"    4' 
=     17"  59' 

%  = 

ee'" 

=  45"  51' 

(T& 

=    35"    r 

eT    = 

mm'*' 

=  64"  47' 

W 

=    45"  45' 

eff    = 

rr' 

=:  93"  50' 

99' 

=     64"  39V 

eJt    = 

00' 

=  76'  29 

hh' 

=    80"  19' 

aq    = 

m 

=  55"  26 

"sf^ 

'  =  103"  23' 

cp 

=  18"  23' 

=  136"  53' 

ay    = 

on 

=  26"  29' 

oZ 

=     21*  29' 

ag    = 

09 

=  33"  35' 

cW 

-     30"  32 

an    — 

esB 

==  44"  51' 

oL 

=     38"  lOi' 

aq  = 

(f 

=  56"    9' 

en 

=     66"  57' 

om,  = 

00 

=  63"  16' 

cô 

=     77"  56' 

afi    = 

9  #■ 

09 

=  71"  23^' 

cm 

=    89"  53' 

aï  = 

(^ 

=  75"  48' 

eta 

=     21"  301' 

an  = 

r 

=  45"     0' 

OK 

=     25"  19^^ 

as  = 

eu 

=  26"  32' 

eu 

=     30"  36' 

a'y  = 

Cl 

=  45'    0' 

e\ 

=     38"  16' 

en 

=  63"  29è' 

ee 

=    49'  49' 

c2 

=  71"  39* 

cv 

=     67"  10' 

IV 

46' 

64" 

21' 

46" 

22' 

72" 

41' 

79" 

49' 

21" 

84' 

SO'^ 

39' 

67" 

8' 

89" 

53' 

88" 

55' 

58" 

12' 

89" 

55' 

58" 
46" 

43V 

3r 

64" 

41" 

49* 

57' 

89" 

0' 

22* 

40' 

16" 

8* 

es' 

7in 

fifi 

ww 

rr' 

ti 

vv' 

BB' 

HH' 

VV 

TT 

€€ 
XX' 

tin' 

aa' 

Vtf 

itn' 


81"  88' 
59' 

80"  43 
97"  9 
31"  35' 
59"    0' 


s 


31" 
59" 
97" 
119" 
182" 
25° 
48" 
88' 


42 

10' 

16' 

10' 

28' 

17' 

19V 

45è' 

15' 


81*  39' 
59"  6' 
97"  11' 
85°  2T 


604 


8ILICATE8. 


10. 


Crystals  yaried  in  habit;  nsually  short  prismatic  wîth  either  m  or  m^  pre- 

dominating;  also  of  otber  types,  and  often  highlj 
modified.  Faces  often  wavy  and  rarely  giving  good 
measnrements;  x  (102)  eommonly  dull.  Also  botry- 
oidal  and  globular,  having  a  columnar  structure;  di- 
vergent and  radiating;  sometimes  massive,  granular 
to  compact  and  cryptocrystalline. 

Cleavage  not  observed.  Fracture  concho'dal  t€ 
uneven.  Brittle.  H.  =  5-5*5.  6.  =  2-9-30. 
Luster  vitreous,  rarely  subresinous  on  a  surface  of  frac- 
ture. Color  white  ;  sometimes  grayish,  pale  green, 
yellow,  red,  or  amethystine,  rarely  dirty  olive-green 
or  honey-yellow.  Streak  white.  Transparent  to  trans- 
lucent;  rarely  opaque  white. 
Optically  -.     Ax.  pi.  |  ô.   a  (=  Bx.)  nearly  J.  «.      Bxo  A  <^  =  +  l^'Na, 

Bx.  A  ^  =  -  80°  S.  d.  Zanchetti  ;    Bxo.^  A  ^  =   +  2*^  27'   Na,  Bergen  HilL 

Befractive  indices,  etc.,  Brugnatelli*  : 

For  Li  ar  =  1-6214       fir  =  16492        yr  =  1*6669 

Na  aj  =  1-6246       fiy  =  16527        yj  =  16694 

Also  measured,  where  n,  =  1*6474.  n,  =  1*6576: 
2H«.r  =  74^  44'  Li       2Ha.y  =  74''  6  Na       2H«,gr  =  78''  27'  Tl 

Luedecke  obtained  for  Andreasberg: 

Bx.  A  i  =  +  8*  6  Li  8'  8  Na 

2Ha.y  =  79^*  26         2Ho.y  =  114°  55 


Bergen  Bill. 


2Vr  =  74* 
2Vy  =  74'    8' 


.  . 


2Vy  =  74*'  81' 


8**  12'  Tl;  also 

.    2Vy  =  74''  19'  and  fi^  =  1-6494. 


Var. — 1.  Ordina/ry.  In  glassv  crystals  of  varled  habit,  usually  with  a  greenish  tinse.  The 
angles  in  _the  prismatic  and  clinodome  zones  vary  but  little,  e.g.,  110  A  lîO  =  64°  47'»  while 
011  A  Olï  =  66°  37.  etc.  Hence  the  position  hère  taken  exbibits  the  crystallogiaphi.  relation 
to  the  following  species  as  well  as  that  of  Rummelsberg  and  Groth,  and  the  optical  rein t ions 
better,  since  in  datolite  (optically  —  ).  homilite  (-h),  and  gadoliuite  (-f-)  the  axis  t  is  nearly  |  è. 
Moreover,  it  is  shown  to  be  more  natural  by  the  habit  of  the  crystals  and  the  symbols  of  the  chief 
forms.  This  similarity  iu  the  angles  of  zones  named  makes  it  easy  to  bluuder  in  the  orientation 
of  crystals;  several  authors  bave  Sdded  "  ne^  forms"  based  upon  such  an  error. 

2.  Compact  moêsive.  White  opaque  cream-colored,  pink;  breakins;  with  the  surface  of 
porceloiu  or  Wedgewood  ware.  Q.  =  2*911,  Uayes;  2*988,  Chandler.  From  the  L.  Superior 
région  (anal.  12) 

8.  Botryoidal;  Boiryolite,  Radiated  columnar,  having  a  botiroidal  surface,  and  containins 
more  wuter  than  the  crystals,  but  optically  identical.  Lcx.,  Bull.,  8,  484,  loôfS.  The  original 
local  ity  of  both  the  crystallized  and  botryoidal  was  Arendal.  Nor^'ay. 

Comp. — A  basic  orthosilicate  of  boron  and  calcium;  empirically  HCaBSiO,  or 
H,0.2CaO.B,0,.2SiO,;  this  may  be  written  (Groth)  Ca(BOH)SiO,  =  Silica  37-6, 
boron  trioxide  21*8,  lime  35*0,  water  5'6  =  100. 

Anal.— 1.  2.  Rg.,  Pogg..  47,  175,  1839.  8,  Lemberg,  Zs.  G.  Ges.,  24,  250,  1872.  4,  Preis, 
ib.,  4.  860,  1880  (after  deducting  85  CaCO»)..  5,  Bechi,  quoted  by  Issel,  Boll.  Com.  Geol.,  10, 
536,  1879.  6,  Molinari,  Zs.  Kr.,  11.  408,  1886.  7.  Liweh,  1.  c.  8,  Bnignatelli,  1.  c.  9,  J.  L. 
Smith,  Am.  J.  Se,  8,  485,  1874.  10,  Bodewig,  Zs.  Kr.,  8,  217,  1888.  11.  Whitfield,  Am.  J. 
Se,  34,  285,  1887.    12,  Chandler.  ib.,  28,  18,  1859.     13,  Hg.,  1.  c.    Also  5th  Ed.,  p.  882. 


G. 


1.  Arendal,  eryêt, 

2.  Andreasberg 

8.  "  cry»i, 

4.  Kuchelbad,  Bohemia 

6.  Casarza,  Ital. 

6.  Baveno 

7.  Serra  dei  Zanchetti 

Q  <<  (I  <« 

9.  San  Carlos.  Cal. 
10.  Bergen  Hill,  N.  J. 
11. 

12.  L.  Superior,  wh.  compact 

18.  Arendal,  Boiryolite 


SiO, 


87-65 

88-48 

86-95 

2-894 

88-40 

2-898 

37-61 

86-21 

37  20 

2-997 

37  89 

2-988 

38-02 

4  37-4S 

35  74 

2-968 

3741 

86*08 

B,0. 

CaO 

H,0 

[21  -24] 
120-31' 

an -41 

5-70  =  100 

35 -«4 

5-57   =  100 

[21-^9* 

35 -4^ 

6  04   =  100 

20-89 

84-62 

6-09   =  100 

20-84 

85-52 

[5-88]  A1,0,  0-07,  MgO  008  =  100 

22-21 

3514 

5  81   =    99-87 

"21-74 
21-23 

35-29 

5-77   =  100 

35-04 

5  84   =  100 

21-62 

33-87 

5-61    =    99-12 

21-14 

85-42 

5-71   Pe,0,  012  =  99-87 

22  60 

85-14 

614  FeO  0-81  =  99*98 

[21-40] 

35-11 

5-78  Al,0„Fe,0,  0-86  =  100 

19-34 

85-22 

8*68  =99-27 

DATOLITB  QROUP—HOMILITE,  606 

Pyr.,  etc. — ^In  tbe  closed  tube  gives  off  much  water.  B.B.  fuses  at  2  with  intumescence  to 
«  clear  glass,  colorlng  the  Hume  brigbt  greeu.     Gelatinizes  with  bydrocLloric  acid. 

Ob3. — I>atolite  is  fouud  cbieliy  as  a  secondary  minerai  in  veios  and  cavities  in  basic  eruptive 
rocks,  often  asaociated  with  calcite,  prehnite,  aud  varions  zeolites;  sometimes  associatcd  with 
danbante;  also  in  gneiss,  dioryte,  and  serpentine;  in  metallic  veins;  sometimes  also  in  beds  of 
IroQ  ore. 

Found  in  Scotland,  -in  trap,  at  the  Kilpatrick  HillSp  Glen  Farg  in  Pertlisbire,  and  in 
Salisbary  Orav^^;  in  a  bed  of  magoetite  at  Arendal  in  Norway,  and  UtO  in  Sweden;  at  Au- 
dreasbcrg  in  di  ib  ise  aud  in  veins  of  silver-ores;  at  Niederkirchen  and  Sonthofen  in  Rhenisb 
Biv  iria  (thu  h>i'fi*>oldtUe)\  at  the  Seisser  Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen,  in  géodes 
lu  amygiialoid;  iu  dioryte  on  the  Rosskopf,  near  Freiburg  in  Badeu;  at  Kucbelbad  uear  Prague 
in  Boliemia;  Schneldemllllerskopf  in  the  Ilmthal.  Thuringia;  Markirch  in  Alsace;  iu  granité 
at  Baveno  near  Lago  Maggiore;  at  Tog^iana  in  Modeua,  iu  serpentine;  iu  highly  coroplexcrystals 
in  the  contact  zone  between  the  euphotide  aud  the  serpentine  of  tbe  Serra  dei  Zanchetti;  rossa 
délia  Castelli 11  i  ne:ir  Porretta;  Oasarza  in  Liguria;  Monte  Catiui  in  Tuscany,  in  chalcop3'rite, 
also  in  cavities  and  veins  in  a  red  çabbro. 

In  the  [J.  S.  not  uncommou  with  the  diabase  of  Connecticut  and  Massachusetts.  Thus  at  the 
Rocky  uni  quarry,  Hartford,  Conu.  ;  in  the  northeast  part  of  Southington,  in  araye^aloid  ;  also 
in  Berlin,  near  Kensington;  fllling  small  cavities  in  amygdaloid  at  Meriden,  usualTy  of  a  deep 
yellow  green,  also  in  crystals;  ,at  Middleâeld  Falls,  (oun.;  in  fine  spécimens  at  RoMrinff 
Brook.  14  miles  from  N^ew  Haven;  at  Tariffville  in  large  crystals;  Deertîeld.  Mass.  Hare  with 
diopside  at  De  K'ilb  in  St.  Lawrence  Co.,  New  York  ;  also  with  the  danburite  of  Russell,  but 
rare.  In  N.  Jersey,  at  Bergen  ilill,  in  spleudid  crystals;  at  Pnterson,  Passaic  Co.  In  trappeun 
rocks,  both  crystals  and  the  opaque  compact  variety,  in  the  Lake  Superior  région,  at  tbe  Minne- 
sota, Quincy,  Marquette,  Ash- bed,  and  other  mines;  at  tbe  Superior  miue  near  Ontonagou  and 
on  Isle  Roy:ile.     With  grossular  garnet,   vosuvianite  at  San  Carlos,  Inyo  Co.,  Cal. 

Named  from  ^tr^KT^^xi,  to  divide,  alludiug  to  tbe  granular  structure  of  a  massive  variety. 
Warner  intr()luced  an  h  after  the  flrst  t  without  reason,  and  most  subséquent  authors  bave 
followed  him  in  this;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrong»  nor  Haidinger» 
Aikin.  Jameson,  and  others. 

Lévy  gave  the  name  humboldtUâ  to  crystals  which  he  found  to  be  monoclinic,  datolilehaving 
been  mide  orthorhombic  by  HaQy.     Wolfaston  proved  their  identity  with  datolite. 

AlL^Haytorite  is  datolite  altered  to  chalcedony,  from  tbe  Haytoriron-mines  in  Devonshire, 
Englaud. 

Raf.— ^  Andreasberg  Toggiana.  Pogg.,  X03.  116,  1868;  cf.  SchrOder,  ibid.,  94,  235,  1855. 
98,  34,  1856:  also  Luedecke,  Ueber  Datolith,  Halle.  1889.  The  form  was  early  regarded  as 
orthorhombic  and  hemlhedral.  Some  authors  make  m  the  unit  prism,  followiug  Dbr.,  or  ^  with 
Rg.,  and  Groth,  but  the  above  position  gives  tbe  simplest  sy  ni  bols,  aud  also  exbibits  well  tbe  re- 
lation to  the  other  specles  of  the  group;  liere  h  =  Ah  Dana,  1868,  1872-4. 

«  Cf  Mlr.,  Min.  408,  1852;  Sdr.,  1.  c;  Dbr.,  1.  c;  Dx..  Min.,  1,  167,  1862;  E.  S.  D  .  Min. 
Mitth..  l.  1874;  Qdt ,  Index,  X,  485,  1886,  and  Luedecke.  le.  Luedecke  reviews  with  great 
miaiiteae<»  theresults  of  earlier  observera,  and  adds  mauy  original  observations  with  new  forms, 
measui-ements  of  angles,  and  optical  constants,  etc..  based  upon  tbe  study  of  cr^'stals  from  many 
localities;  note,  however,  the  criticism  of  Gdt.  (Zs.  Kr  ,  ift,  280.  1890).  wbo  sbows  that  17  of 
Luedeckc's  30  new  form-»  were  probably  determined  on  crystals  of  anglcsUe,  and  are  beuce  to  be 
rejected.     The  other  13  planes  (not  ail  above  question,  Gdt.)  added  by  Luedecke  are  as  follows: 

«  110:  504:  0131S,  041;  421,  544,  763.  10-9-9;  ÏÔ-714;  148;  Î27,  î-215.  Î32. 

The  literature  of  the  subject  includes  the  following  leading  articles:  SchrOder,  Dauber,  and 
other  autliora  already  referred  to;  also  E.  S.  D.,  Bergen  Hill,  Am.  J.  Se,  4.  16,  liS72;  Toggiaûa, 
Andreasberg,  etc ,  Min.  Mitth.,  1.  1874;  Bombicci,  Fosse  délia  Castellina,  Mem.  Ace.  Bologna, 
8.  311,  1877;  also  Serra  dei  Zanchetti,  ib..  7,  100,  1886;  Vrba,  Kucbelbad,  Zs.  Kr.,  4,  358,  1«80, 
Theiss,  6.  4W,  1881:  Lehmann,  Niedcrkirchen,  Zs.  Kr.,  B,  529,  1881;  Brugnatclli,  Serra  dei 
Zanchetti,  Z*.  Kr.,  13,  150,  1887;  Negri,  Casarza,  Riv.  Min.,  1,  45.  1887;  Sausoni.  Monte  Catiui, 
Att.  Ace  Tortno  23,  198.  1888;   Franzenau,  Seisser  Alp,  Zs.  Kr..  14,  890,  1889:  Luedecke,  1.  c. 

»  L  c;  cf.  eariier  Bodewig,  Pogg..  168,  280,  1876,  also  Dx.,  Min  ,  1,  170,  1862,  N.  R.,  129, 
1867.  On  thermal  properties  cf.  Bodewig  and  Luedecke.  On  pyroelectricity,  Hankel,  Wied. 
Ann.,  6.  57,  1879. 

d-)-!.  HOBSnJTB.    B.  R.  Pa^kuU,  G.  FOr.  FOrh.,  3,  229,  1876. 

Monoclinic.     Axes:  àil'.è-  0-6249  : 1 : 1  -2824;  p  =  89°  21^'  =  001  A  100 
Dfts  0loîz6&tix 

100  A  110  =  •32°  C,  001  A  101  =  63°  SOJ-'/oOl  A  011  =  62°  3'. 

Forma'  i  m  (110,  /)  «    (018,  H)*  <r  (031, 2-t)  n   (124.  -  i-à) 

•  (.100.  «)       „  fiao  iàv        Mm%.\-i)  A(\n-i^       r(i88. -i-à)« 

«  (010.  i-\^        ;  \^  J^^      g  (034,  H)*  as  m.  pL        „   i^'  _  }  r  (2-510,  -  H)« 

«(001.  0)  ^      "     ^^      «(OU.  l-l)  '^*"^'       ^'         •   (1-6-12,  -  i4) 

«  (027.  H)*  P  (098. 1-*)*  a  (ïll.  1) 
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2. 


Ail    =    48"  62i 
aif  =    89"  27^*: 
ay    =    88"  14^' 
a!  a   =    88"  88' 
mJf  =  *72"  54' 

3. 


Plgs.  1-6,  Norway,  Bgr. 

Twins:  tw.  pi.  (1)  (?,  contact-twins  with  c  as  comp.-face;  (2)  a,  similar,  but 
with  a  as  comp.-face  ;  thèse  two  kinds  of  twins  give  nearly  the  same  angles,  so 
that  in  some  cases  the  second  kind  could  be  explained  as  bein^  twins  with  c  as  tw. 
pi.  and  a  as  comp.-face.  Also  (3)  g  (034)  cruciform-twins  with  the  vertical  axea 
nearly  at  right  angles,  since  ce  =  87°  46'.  (4)  o"  (021)  somewhat  uncertain,  ob- 
seryed  only  on  a  single  spécimen  where  the  association  may  bave  been  accidentai. 
Grystals  often  tabnlar  \  c;  also  with  a  prominent;  or  octahedral  m  habit  by  devel- 
opment  of  m  and  Jf  (012),  or  m  and  a  (îll). 

Cleavage  indistinct.  Fracture  subconchoidal.  Brittle.  H.  =5.  G.  =  3*38^ 
Nobel;  3*34  Dmr.  Luster  resinous  to  vitreous.  Color  black,  blackish  brown. 
Streak  grayish.  Opaque  or  translucent  only  in  thin  splinters.  Pleochroism  dis- 
tinct: t  (=  è)  deep  smoky  gray  or  brownish  yellow,  b  (=  à)  deep  brownish  red, 

a  (=  h)  bluish  green.  Absorption,  b  >  a  >  c.  Optically  +.  Ax.  pi.  J_  b. 
a  (=  BXo)  nearly  J_  a  like  datolite;  Bx^  almost  ||  è.  Dispersion  borizontalj, 
distinct.    Also  isotropic  and  amorphous  by  altération. 


2Ha.r  =  97"  5'  to  98"  22'.    Dx. 
2Ha.r  =  93"  8'        2Ho.r  =  125"  83' 


2Vr  =  79"  69'        2Ha.bi  =  91"  12'    Bgr. 


.  Des  Cloizeaux  shows  tbat  some  crystals  of  liomilite  are  throughout  doubly  refracting,. 
others  are  composed  of  a  green  doubly  refracting  kernel  surrounded  by  a  yellowish  cniat  of 
singly  refracting  material,  wbile  still  others  are  entirely  isotropic.  Brôgger  describes  a  zoual 
structure  in  the  crystals  with  varvlng  position  of  the  bisectrix,  a  few  degrees  (H-  or  —  )  on  either 
side  of  the  axis  é;  moreover,  sections  |  e  show  a  division  into  tields  of  hour-glass  form.  The  zonal 
structure  is  in  part  original,  in  part  a  conséquence  of  incipient  altération, which  last  also  explaina 
the  variation  in  the  position  of  the  bisectrix,  which  takes  place  most  rapidly  in  a  direction  1  e, 
The  Huai  resuit  of  the  altération  is  the  amorphous  material  before  uoted.  It  is  to  be  uoted  that 
the  change  from  a  crystalline  anisotropic  to  the  amorphous  isotropic  condition  is  common  in 
certain  of  the  minerais  of  the  "  Brevik"  région  in  JNorway  (also  elsewhere),  cf.  gadolinite,  allan- 
ite,  etc. 

Comp.— (Ca,Fe),B,Si,0  or  (Ca,Fe),(BO),(SiO,),.  If  Ca  :  Fe  =  2  :  1,  this  ia 
équivalent  to  2CaO.FeO.B,0,.2SiO,  =  Silica  32-1,  boron  trioxide  18-7,  iron  protoz* 
ide  19-3,  lime  29*9  =  100. 

AnaL— 1,  Paijkull.  1.  c.    2,  Damour»  1.  c.    8,  0.  Y.  Petersson,  Ofv.  Ak  Stockh.,  46,  185, 
1888. 

B,0,    A1,0,  Fe,0,   FeO     CaO    MgO  Na,0  ign. 


1. 
8. 
8. 


G.  =  8-28 
G.  =  8-84 


SiO, 

81-87 
88*00 
81-83 


18-08 
15-21 
16-51 


1-50    2-15    16-25    27-28    052    1-50*  085  =  100       [=100 

—       —     19-92»'  27-00      —     1-01    2-80  Ce.O,,  etc..  2-56 

2-72    0  88    16-74    2954      —     075    079  Ce,0, 0-24^1(K) 


•  Incl.  K,0  0-41. 


»•  With  MnO  074. 
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Pyr.,  etc.— B.B.  homHite  fuses  very  readily  to  a  black  glass;  reacU  for  iron  and  boric  acîd. 
Oompletely  decomposed  by  bydrochlonc  acid  witb  gelatiuizatiou. 

Obs.— Fouud  ou  tbe  island  8tokô  aud  tbe  ueigbboring  islauds,  Store- ArO  and  Ovre-ArO  in 
the  Langesund  tiord,  Norway.  iu  veins  in  augile-syeuite,  witb  melipbauite  and  erdinannite;  also 
titanite,  zircon,  œgirile,  lOlliugite;  furtber,  as  acceasory  associated  species,  astropbyllite,  melano- 
cerite.  nordenskiOldioe,  wOblerite,  hiortdablite,  molybdenite,  etc.  Tbe  largest  well  developed 
crystal  of  hoinilite  found  bad  a  leogtb  of  about  2  incbes  iu  tbe  direction  of  tbe  ortbodiagonal 
axis;  anotber  imperfect  crystal  bad  a  weight  of  50  grums.  Named  from  o^ixXeîv,  io  occur 
togethêr,  in  allusion  to  its  association  witb  melipbanite  aud  erdmanuite. 

Alt.— As  noted  above,  cbanges  to  an  isotropic  aud  amorpbous  material,  analogous  to 
gadolinite,  allanite,  etc.     See  also  erdmauuiie  below. 

Réf.—»  Aun.  C'b.  Pbys  ,  12,  405,  1877.  and  G.  Fôr.  Fôrb.,  3,  386.  1877.  Brôgger,  on  tbe 
basis  of  numerous  measurements,  bas  calculated  ibe  axial  ratio:  à  :  5  :  é  =  0*02426  : 1  :  1  90126, 
fi  =  89°  50 ,  for  wbicb.  bowever,  he  does  not  claim  great  accuracy.  He  proposes  to  accept  the 
foUowing:  o  :  ô  :  c  =  06245  :  1  :  1-2835,  fi  =  ^  38 ,  Zs.  Kr.,  X6,  184, 1890. 

«  Dx.,  1.  c.    »  Bgr..  G.  FOr.  Fôrb.,  9,  247.  1887.  and  1.  c. 

Brôçger  argues  tbat  tbe  neçative  side  of  tbe  bomilite  crystals  mav  properly  correspond  to 
tbe  positive  side  of  gadolinite — in  otber  words,  tbe  angle  fi  =  89"  21'  of  bomilite  may  correspond 
to  90'*  33f  of  gadolinite,  and  be  finds  confirmation  for  tbis  view  in  tbe  position  of  tbe  acute  biscc- 
-trix.  Brôgger  also  calls  attention  to  an  apparent  relation  in  form,  as  inferred  by  bim,  between 
bomilite  and  zircon. 

ËRDMANNiTB  Esmark,  Berlin,  Pogg..  88.  162,  1853.  Micbaelsonite  Dana^  Min.  p.  289, 
1868.  A  name  originally  given  to  a  minerai  supposed  to  be  allied  to  allanite  occurring  in  tbe 
"  Brevik  région  "  in  soutbern  Norway. 

As  described  by  Berlin,  it  occurred  on  tbe  island  StokS  in  granular  or  lamellar  masses, 
embedded  in  feldspar.  not  in  distinct  crystals.  G.  =  801.  Luster  vitreous.  Color  dark  brown. 
Transluoeut  in  tbin  splinters.  Tbe  followiug  incomplète  analysis  was  made  by  Blonistrand. 
(Tbis  was  quoted  in  5tb  Ed.,  p.  414,  as  an  independent  species,  and  agaiu  on  p;  288  as  a  variety 
-of  allanite.) 

SiO,       Al.Os    Ce-oxides  Y,Os      FeO      MnO      CaO        H,0 

31-85        11-71        84-89        l'48        8*52       086        646        [428]  =  100 

An  analysis  was  later  (1862)  made  by  Micbaelson  (also  anotber  incomplète  by  Nobel,  ibid.), 
Ofv.  Ak.  Stockb.,  19,  512, 1862.  Tbe  minerai  was  from  ArO,  and  was  supposed  to  be  tbe  same 
as  tbat  investigated  by  Berlin,  and  was  also  referred  to  allanite.  H.  =  4*5.  G.  =  8*44.  Michael- 
flon's  analysis  is  as  follows: 

810,       ZrO,       AI,0«    Fe,Os       Y.0|     C6,0|     (La,Df),0|   BeO       MgO        CaO        Na,0      H,0 
29-21      5-44      2*81     6*42       1*63      9*79       15*60      427      0*45      14*93      2*45      5-50=98*60 

BrOgger  concludes  after  a  study  of  tbis,  tbe  typical  erdmannite.  tbat  altbou^b  a  resemblance 
to  allauite  is  at  first  noted.  tbis  is  apparent  only,  and  tbat  tbe  material  analyzed,  wbicb  micro- 
scopic  examination  proves  to  be  beterogenous.  consists  of  a  minerai  of  the  melanocerite  group  (p. 
418)  appeariug  in  tbe  sections  brown  aud  isotropic,  intermixed  witb  a  doubly  refracting  minerai, 
wbicb  18  probably  bomilite  or  a  closely  allied  species. 

Also.  besides  tbis,  tbere  is  auotber  minerai,  wbicb  bas  been  called  erdmannite,  analyzed  by 
EngstrOm  and  Damour,  below,  wbicb  is  probably  a  somewbat  altered  form  of  a  kind  of  bomilite 

giculiar  in  coutaining  a  considérable  amouut  of  tbe  cerium  metals,  and  for  wbicb,  consequcntly. 
rOgger  uses  tbe  name  Gerhomilite. 

£ngstrom's  minerai  was  leek-^reen  in  color,  witb  G.  =  8*888.  Damour's  was  brown,  witb 
n.  =  4-5.  G.  =  3  03.    Optically  isotropic.  amorpbous. 

Anal. — 1,  EngstrOm.  Inaug.  Diss.,  Ûpsala,  p.  28, 1877.  2,  Damour,  Ann.  Cb.  Pbys.,  12,  411, 
1877. 

B,0|   Fe,Ot   Oe,0|  (Di,La)aO|  Y,Ot  Er,Ot  FeO      CaO     BeO     K,0     HaO 

818       8  01         9*00         8-66         1*64     0*90     816       1878     8*16      l-440      6  26  =  100 

[6-64]      8-81fc      19-88         809  —        —       6-77»      11*00       —       1*98      1210  =  100 

•  SnO,.  »  Al,Os.  «  Iiicl.  1-85  MnO  *  IncL  102  Na,0. 

EngstrOm  calculâtes  tbe  formula  RtO».SiOs-|~dKO-310s-|-liHtO  and  remarks  upon  its 
timilarity  in  formula  to  datoUte  and  gadolinite.  a  conclusion  to  wbicb  Brôgger  also  urlves  In  a 
somewbat  différent  way. 

Br5gger  mentions  also  tbat  mucb  socalled  erdmannite  is  only  zircon  usually  mucb  altered; 
«f.  Zb  £r.,  16,  109,  1Ô90,  also  Krantz,  Pogg.,  82,  586,  1851. 
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403.  EUOLASB.  Hwûy;  JDelameth.,  J.  Phys.,  41,  155,  1792  (wkhout  crédit  to  HaQy);  T. 
T.,  2,  254,  1797  (with  crédit  to  Haûy);  Eàûy,  J.  Mioes,  6,  258,  1799,  Tr.,  2, 1801.  £uklfi8 
Germ. 

Monoclinic     Axes  àA:è  =  0-32369  :  1  :  033324;   fi  =  79°  44'  4"  =  001 
A  100  SchabuB*. 

100  A  110  =  17°  40'  2",  001  A  ÎOl  =  51°  7'  48",  001  A  011  =  18°  9'  17" 


Forma*! 
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Figs.  1,  2,  4,  Brazil,  Schabus.    8,  Alps.  Becke. 

Hintze  (Min..  2.  186.  1890)  quotas  the  following  forma  as  having  been  obserred  by  Arzninl 
on  euclase  from  the  Sanârka  région  in  the  Ural. 

181-0.  25-2-0,  28-2-0,  lllO,  810,  710.  510.  810,  210,  10-7-0.  580.  540.  870.  980,  2019-0, 
780.  670,  570,  850.  10190,  490,  4-110,  170,  8-28-0,  8-850;  047.  0-10-7.  018-6.  018-5,  0  8011, 
0-25-9?,  0-881:  2425  24.  121812,  111011.  454,  131718.  14-25-14,  22-25-22,  757,  056,  28-50-29,  ' 

310-8.  171,  1381.     Also  others by  Miers:  1510?,  610?,  560.  580.  11180? 


€€'"      = 

r    6' 

a'g 

= 

IV  r 

m    =  80"  13i' 

uu'    =  45"  40' 

ee"  = 

2:^"  58i' 

a'P 

^^ 

49°    8' 

m'd  =  47"  15i' 
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mr 

^ 
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Only  in  crystals;  habit  prismatic  with  faces  in  zone  ah  vertically  striated,  and 
yielding  an  almost  indefinite  srries  of  forms  (see  above). 

Cleavage:  b  highly  perfect;  a,  c  rather  difficult.  Fracture  conchoidal.  Brittle. 
H.  =  7-5.  G.  =  3-103  Kk.;  3-051,  Sanarka,  Erem;  3-089,  3-097  Brazil,  Dx. 
Luster  vitreous,  somewhat  pearly  on  the  cleavagc-face.  Colorless,  pale  monntain- 
green,  passing  into  blue  and  white.  Streak  uncolored.  Transparent;  occasionally 
fiubtransparent.     Pieochroism  distinct. 

Optically  +.  Ax.  pi.  ||  b.  Bï  nearly  |  F,  Dx.  Bx^,  A  ^  =  +  42°  16'  Becke,. 
Indices,  Dx. 
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ForNa        aj=l'6520    /Jy=l-6553    yj=l'67lO    .-.  2Vy=49°  37'    2Ey=87°59' 
Measured  2Er  =  88°  47'        2E5,  =  88°  7'  At  176°  2E  increafied  2°  18' 

Electrified  by  friction. 

Comp,— HBeAlSiO,  =  Be(A10H)SiO,  or  H,0.2BeO.  AI,0,.2SiO,  =  SiUca  41-3, 
alumina  35-2,  glucina  17*3,  water  6-2  =  100. 

AnaL— Damour.  C.  R,  40,  942, 1855.    Also  Berzelius,  Mallet,  50]  Ed.,  p.  380. 

SiO.       AI.O.       BeO       H,0      Fe,0.     CaO       SnO,       F 
Brazil  f  4163       8407       16  97       604       103       0 14       0*84       0-88  =  100*60 

Pyr.,  etc.— In  ihe  closed  tube,  when  strongly  ignited,  gives  off  water.  B.B.  in  the  forceps 
cracks  and  whitens,  throws  out  points,  and  fuses  at  5*5  to  a  white  enamel.  Not  acted  upon  by 
acids. 

Obs. — Occurs  in  Brazil,  in  tUe  province  of  Minas  Geiaes,  mining  district  of  Villa  Rica,  with 
topaz  in  cbloritic  scbist;  in  tbe  auriferous  sands  of  tbe  Or^nburg  district,  southern  Ural,  near 
the  river  Sanârka,  with  topaz,  corundum.  cyanite,  etc.  One  Ural  crystal  measured  8  in.  by  }  in. 
In  the  Giossglockner  région  of  the  Austrian  Alps  on  the  Gamsgrube,  with  pericliue,  rutile, 
quartz  on  mica  schist;  also  from  the  MOU  thaï  with  pericline. 

Named  by  Haûy  from  ev,  eoêily,  and  kXcco'iS,  fracture,  in  allusion  to  the  easy  cleavage. 
Haûy  States  that  his  name,  Euclase,  was  published  by  Daubenton  in  an  early  issue  of  his  Tableau 
meth.  de  Minéraux;  but  the  particular  eaition  of  the  Tableau  (of  which  several  wei-e  issued)  the 
author  has  not  been  able  to  leam.  Delnmétherie,  after  publishing,  in  1792,  the  name  and 
description,  without  crediting  either  to  Hatly,  in  his  Théorie  de  la  Terre,  in  1797,  gives  Hatly 
fnll  crédit 

First  brought  to  Europe  from  S.  America  by  Dombey,  in  1785. 

Réf.—»  Ber.  Ak.  Wien,  8,  507,  1852  (abstr.  in  Pogg.,  88,  608,  1858),  also  Denkschr.,  Ak. 
Wien,  6,  57,  1854.  *  Sbs.,  1.  c.  Cf.  also  Kk.  Min.  Russl,,  3,  97,1858;  Dx.,  Min.,  1,  480,  1862; 
Kk.,  ib..  10,  104,  1889;  Gdt.,  Index.  1,  583,  1886.  »  Becke,  Alps.  Min.  Mitlh..  4.  147,  1881. 
«  Dx..  Brazil.  Bull.  Soc.  Min..  6,  817,  1882.    »  Kôchlin,  Austr.  Alps,  Ann.  Mus.  Wien,  1,  237. 

1886.  also  doubtful  ûj  (1Ô-6-5),  1*41  31;  still  more  so  M2  0,  1100,  190,  270,  1210,  2310,  494, 
131,  643.    *  £rem.,  Sanarka,  Yh.  Min.  Ges.,  24,  244,  1888,  Zs.  Er.,  16,  548,  1889. 

404.  OADOUNim.  Schwarzer  Zeolith  (fr.  Ytterby)  Geyer.  Crell's  Ann..  1788.  Ytterbit 
(Silicate  of  Alumina,  ox.  Iron,  and  a  new  earth)  Gadolin,  Ak.  H.  Stockh..  1794;  Ekeberg,  ib., 
1797  (naming  the  earth  tttbia).    Gadolinit  Klapr,  (Ak.  Berlin,  1800),  Beitr.,  3.  52,  1802. 

Monoclinic.    Axes:  à:h:é  =  0-62726  :  1  :  1-32150;  /5  =  *89°  26^=001  A 100 
Eichstâdt^ 

100  A  110  =  32°  5|',  001  A  101  =  64°  9|',  001  A  011  =  *62°  53'. 

Forma*:  i  (102,  -  H)  t»  (012,  H)  P  (111,  -  1)  V  (§12,  1-2) 

a  (100,  ^i)  u  (Î04.  i-i)  x  (023,  f-i)»  a  (221,  -  2)  Ç  (232,  -  f  J) 

P   (010,  irï)  V  (5012,  tV<)  ?  (911.  1-i)  r  (112.  i)  g  (281,  -  3-|)» 

e    (001,  O)  ê  (Î02,  i-î)  y  (021,  24)  o  (ïll,  1)  e  (243,  -  f  2) 

m  (110,  /)  ^  ^î<>^'  1-*)  e  (IMO,  -  ^y  «  (221,  2)  *  (123  f  è)» 

l    (120,  i-à)         e  (014,  fi)»  K  (113,  - 1)*  e  (212,  -  1-2)  ^    2^2,  1-2) 

i  (018,  H)»  A  (225,  -  t)*  à  (821,  -  S-f)»        ^    ^^'*^'  ^^> 

Also  as  given  by  Eichstfldt.  but  of  somewhat  uncertain  position,  p  (115),  tt  (Ï14),  a  (225), 
r  (884):  doubtful,  8-10-5.  Purther  Sjôgren  gives  /3  (112),  d  (121),  which  are  questioned  by 
Bichstftdt. 
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SILICATES. 


Crystals  rough  and  coarse;  commonlj  prismatic  and  terminatedby  c;;  some^ 
times  acutely  terminated  by  certain  of  the  pyramide,  as/?  (111),  a  (221),  o  (111), 

or  â  (221).    Twinning  lamellaB  sometimes  obsenred  after 
ignition,  x  tterby,  Peterssou.    Also  in  masses. 

Gleavage  none.  Fracture  conchoidal  or  splintery. 
Brittle.  H.  =  6-5-7.  G.  =  4-0-4-5;  normally  4-36-4-47 
of  anisotropic;  4*24-4*29  isotropic,  Petersson;  after 
heatiug  somewliat  increased  (see  below).  Lnster  vitreous 
to  greasy.  Color  black,  greenish  black,  also  brown;  in 
thiu  splinters  nearly  transparent,  and  usually  grass-green 
to  olive-green.  Streak  greenish  gray. 
Normally  doubly  refracting  and  crystalline  in  structure,  but  usually  isotropic 
and  amorphous  Pleochroism  feeble  in  green  varieties;  distinct  in  brown.  Op- 
tically +.  Double  refraction  normally  strong,  but  variable.  Ax.  pi.  ||  ^.  a  (=  Bxo) 
nearly  J_  a  like  datolite  and  homilite;  Bxa.y  A  ^  =  +  4°  Dx.  Bx^  /\  <}  =  -f  7J* 
to  9°  in  green  varieties,  12°  to  13°  in  brown  (see  below)  Eichstàdt.    Axial  angles: 


2H..r  =  106^  6' 
2Hiuy  =  105* 


2Ha.y  =  107'  18' 
2H^y  =  118°  20' 


2Ha.bi  =  109°  27'    Dx. 
2Vy  =    85'  28     Eichstàdt. 


Var. — ^Id  part  crystalline  in  molecular  structure,  as  well  as  in  form,  doublv  refracting,  witb 
optical  characters  us  nole<l  above:  color  green  in  tbin  splinters.  Hère  belougs  the  normal 
gadolinite  from  Uiiterô  and  from  Stora  Skedevi  in  Dalarne,  Sweden. 

More  commonlv  conipletely  amorphous  and  isotropic,  both  in  tbe  massive  forra  and  also  in 
crystals;  also  both  kinds  m  the  same  spécimen,  and  again,  as  seen  in  a  thin  section,  with  brown 
spots  in  an  isotropic  groiind-mass.  This  change  in  oplical  structure  isdue  to  altération  involving 
a  molecular  rearrangement  simply,  i.e.,  by  parumorpbism,  for  both  varieties  bave  tbe  same  corn* 
position  (anal.  1,  2  Petei-sson).  By  heating,  the  amorphous  minerai  is  transformed  iuto  the  aniso- 
tropic and  crystalline,  and  this  is  accompanied  by  strong  pbosphorescence  (évolution  of  lightand 
beat,  see  below),  at  tbe  same  time  there  is  an  iucrease  in  tlie  spécifie  cmvity  and  the  ^reen  coloi 
is  changed  in  the  tliin  section  to  colorless  or  reddisb.  and  the  minerai  no  longer  gelannizes  witb 
acid.  The  anisotropic  minerai  is  also  changed  by  heating,  for  while  tbere  is  no  striking  pbos' 
phorescence,  the  spécifie  gi-avity  becomes  creater.  there  is  an  increase  in  the  strengtb  of  tb« 
double  refraction,  the  color  is  paler,  and  gelatinization  no  longer  takes  place  (Petersson).* 

Both  the  anisotropic  and  isotropic  forms  become  brown  by  altération,  involving  oxidation  ol 
the  iron  and  assumption  of  water.  For  the  former  the  brown  minerai  so  formed  is  pleocbroiî 
with  a  larger  angle  of  extinction;  for  the  latter  it  is  still  isotropic. 

The  following  are  spécifie  giavity  déterminations:  1,  2,  8,  Y  tterby;  4,  HitterO;  see  also  tb« 
table  of  analyses. 


1.  H.  Rose 

2,  Church 

8.  Rg. 

4,Rg. 

Before  ignition 

G.  =  4097,  4-226 

4-238 

4-212 

4-449 

After 

G.  =  4-287.  4-456 

4*856 

4-419 

4-668 

Comp — Be,FeY,Si,0,„  or  2BeO.Fe0.2Y,0  .2SiO, ;  written  asa basic  orthosilicate 
(Groth)  analogous  to  datolite,  etc.,  the  formula  is  Be  Fe(YO),(SiOJ,.  Percentace 
coînposition:  Silica  23*9,  yttrium  oxides  (molec.  wgnt.  260)51*8,  iron  protoxiae 
14-3,  glucina  10*0  =  100. 

The  yttrium.earths  or  "  gadolinite-eartbs"  (partly  replaced  by  the  oxides  of  cerium,  lantbanum, 
and  (lidymium)  form  a  complex  group  which  bas  been  much  studied  both  chemicully  and 
spectroscopically  by  many  cbemists.  Marignac,  Delafontaine.  L.  de  Boisbaudran,  Nilson,  Cleve, 
Crookes,  and  others.  The  group  contains  erbium  in  considérable  amount.  and  also  several  new 
éléments  (ytterbium,  scandium,  etc.)  of  more  or  less  definite  character  bave  been  separated. 

Rammelsberg  urges  that  the  déterminations  of  the  atomic  weigbt  of  the  yttnum  metals  in 

gidolinite  vary  widely;  thus  he  gives  the  limits  from  97*5  Ytterby, llumpidge,  and  100  Ytterby, 
g.,  to  109  Hitterô  Rg.,  and  126  Colomdo,  Eakins.  See  further  beyond,  after  analyses,  where 
it  appears  that  for  the  majority  of  cases  the  atomic  weigbt  is  about  106  or  the  molecular 
weigbt  260. 


C.  R.,  88,  642,  645, 1^79.  91. 118,  1880.  Cleve.   Ofv.  Ak.  Stockh.,  36,  No.  7.  3,  1879.     Crookes. 
Proc.  Roy.  Soc,  40.  502,  1886. 

On  tbe  atomic  weights  of  the  yttrium  metals,  see  Nordenskiôld,  O.  POr.  FOrh.,  8,  442.  1886 
also  Rg.,  l.  c. 
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AnaL— 1-9,  Petersson.  O.  Fôr.  FOrh.,  12,  275  ei  seq.,  1890;  also  given  (except  9)  in  Ofv. 
Ak.  Stockh.,  45.  179.  1888.  but  in  somewhat  différent  form.  10,  11,  Blomstrand,  Lunds  Univ. 
Arsskrift,  24  No.  3.  1887-88.  12,  WalUn,  ibid.  18,  14,  Rg.,  Ber.  Ak.  Berlin.  649,  1887. 
15,  16,  Humpidgeaud  Burney,  J.  Ch.  Soc.,  36,  117.  1879.  17.  LindstrOm,  G.  Fôr.  Fôrh..  2. 
218,  1874.  18,  19,  Genth,  Am.  J.  Se.,  38.  198,  1889  (also  of  each  a  second  partial  anal.). 
20,  L.  G.  Eakins,  ibid.,  p.  478,  also  Bull.,  64,  p.  40.  U.  8.  G.  Surv.  21,  22,  L.  G.  Eakins,  Proc. 
Col.  Soa,  2.  Pt.  1,  82,  1885.  28,  24,  Pisani.  Dx.,  Min.,  2,  xm.  1874.  For  earlier  anals.  see  5th 
Ed..  p.  294,  295. 

G.       SiO,  TbOi  YiOt*  Oe,Os  (I>i,La),0.  Fe,Oa»  FeO«  BeO  CaO<  Na,0  H,0 


1.  HitterS 

4*600 

24-28 

0-80 

46-51 

1*21 

4*26 

0*84 

11-86»  9*65 

0*64 

0-17 

0-54=   99*84 

2.  Ytterby 

4-243 

24*85 

0*80 

45-96 

1-65 

806 

ii» 

11'89«  1017 

0-80 

0-17 

0-58=   99*90 

8w       " 

4*288 

28-88 

0-41 

45*80 

8*84 

8-57 

0*60 

12-89    9-91 

0-54* 

0-15 

0-87  =  100-46 

4.Broddbo 

4*285 

28*52 

0*87 

85*78 

4*42       ] 

11-48 

8*26 

1088*  989 

008 

0-49 

1-40  =  100*41 

5.0.KirarfT6U-886 

24-19 

0*82 

40-78 

4*51 

4*45 

1*84 

10-70*  1018 

9-00 

0-20 

1-46=    98*68 

6.N.KJLrarfTeU-0(» 

28*58 

tr. 

86-71 

6*61 

7*40 

8-08 

9-44  10-47 

0-66* 

0-85 

8*88  â=   99*68 

T.ToTs&ker 

4*24 

24*55 

0-75 

46-08 

0-68 

4-18 

1-01» 

18-82''  9-10 

0-60 

0-85 

0-80  s  100  80 

8.8t.  Tuna 

4-068 

24-40 

0-88 

8809 

2*69 

7-00 

4-07» 

9-17«  8*87 

1-87 

0-22 

8  88=   99*69 

g.  Mais 

4080 

28*88 

0*88 

85-96 

2-88 

18-01 

8-07 

5*90>  9*80 

2-02« 

0*18 

8*36=   96-27 

M>.HittArO 

4*8S    i  28^ 

0*85 

45-62 

6*67 

— 

12*85«1010 

0-68 

019 

—  PbO0*05  = 

99*68 

11.  Ytterby 

4-006  1  28-84 

0-81 

4706 

0-98 

8-88 

0-88» 

18-09*  10-66 

042« 

0-18 

—  FbO0'05  = 

100*06 

It.       " 

4*06 

28  70 

0*25 

44-89 

7*21 

— 

18-00  10  16 

0-58 

0*22 

-  =   99*46 

18.HitterO 

4-448 

2486 

— 

45*51 

7-01 

8*85 

11*50    8*58 

0*86 

— 

0*50  -  100-67 

li.  Ytterby 

4-218 

25-86 

— 

88*18 

18*55 

i-m 

7-47  10*08 

0*57 

— 

1*84  =  100*51 

16.HitterO 

24-24 

— 

41-50* 

9-98 

— 

16-04    6-56* 

102* 

— 

0-62=   99*91 

16.  Ytterby 

25-16 

— 

89  27* 

6-60 

2-15 

12-40    9*89* 

111 

— 

8-82  P,0»  1-96  s 

>  99*60 

IT.StTuna 

411 

28-65 

— 

84-50» 

4-80 

14-40 

0*14»» 

8  87«  10*94 

0-87 

0-25 

808  =  100*48 

18.TJaiioOo.* 

4-201 

22*87  undet 

.  44-86 

8-65 

6*88 

0*89» 

18-91*  9*24 

0'71« 

0-86^ 

0*78»=  100-80 

1».    "     " 

4*254 

28*80 

(t 

44-45 

266 

5-01 

0-81» 

18-11    9-19 

0*88* 

0-85 

0*79»  insQl.  0*98= 

100-48 

«.    "     •• 

4-280 

28-79 

0-58 

41-65 

2-68 

5-88 

0-96 

12-42  11*88 

0*74 

tr. 

1-08  P,Ot  0-05a 

100-89 

81.  Douglas  Oo 

•» 

Col 

.4*86 

22-18 

0*89 

88-24* 

11*10 

81-88 

8-47» 

10-48    7-19 

0-48* 

0-46^ 

0-86  =  100-48 

«a.     '• 

4-60 

21-86 

0-81 

28-48* 

6*87 

19*10 

4*18» 

11-47*  6-46 

068 

0-68'  0-74  =  100-08 

SflL  Flnbo 

4-068 

23*25 

— 

42-76 

8-66 

» 

8*88» 

12-40    8-97 

1-26* 

— 

108  =  101*08 

M.  UnknowD 

4-119 

8810 

— 

85*60 

15*4fi 

806» 

10-60    9*68 

096* 

— 

1*10=   99-89 

*  Yttrium  eartbs,  Molec.  Weigfat  : 

1  •  t  4  •  •  T  •  0  10  11         11        14         «•       tl         M 

860*7    860*8    857*6    251-6    241-06    246*9    259*6    268  4     208*2    257*5    260    266    248    260    296    294 

Br.Ot  bas  been  separately  determliied,  as  follows:    in  15,  10*91  p.  c;  in  16,  411;  in  17,  11*65;  in  21, 12*74; 
10  28,15*80. 

»  Indodes  a  Uttle  Al,Oa  in  some  caBee,  vis.:  in  8,  0*58  p.  e.  ;  8,  0*79;  11,  0*18;  17, 0*14;  18, 0-28;  19,  0*81;  21,  2*84; 
tt.  0*54;  28,  2*88;  24. 305. 

•Includes   MnO:    in  1,  0*19  p.  c;  2,0*26;  4,01»;  5,0*41;  7,0*16;  8,0*88;  9,018;  10,0*16;  11,0*18;  17,0-19; 
18,0'28:  19,0*18:88,0-11. 

«Includes  SfgO:    in  1,  0*82  p.  c;  8,  0*18;  6, 010;  8, 0-06;  9,  0*18;  10,  0*07;  11,  0*07;  15,  0*88;  18, 0*07;  19, 0*11; 
81,014;  88,016;  28.  0  38;  24,  011. 

•  Be,0«.       '  Ind.  K^O:   in  18,  0*15;  19,  012;  21, 0*18;  28,  0*20.       f  Incl.  TbO,.       »  Ign. 


,  r^  etc—The  glassy  isotropic  variety  is  unchaneed  in  tbe  closed  tube,  but  if  heated  B.B. 
the  assay  glves  for  a  moment  a  bri^ht  light,  as  if  it  had  taken  tire,  swells  up,  cracks  open,  and 
becomes  ^rayish  green  in  color  without  fusing;  it  bas  tben  become  an  isotropic.  Tbe  normal 
anisotropic  variety  swells  into  caulitlower-like  ramifications  and  becomes  white.  rarely  glowing 
(see  above,  p.  510);  the  isotropic  form.  if  the  altération  bas  gone  too  far.  also  fails  toglow.  Witn 
borax  gives  an  iron  reaction.  Onlv  slightly  acted  upon  by  sait  of  phosphorus.  Decomposed  by 
bydrochloric  acid  with  gelatlnization,  but  not  after  it  bas  been  heated  and  exhibited  the  accom- 
panying  phosphorescence. 

Obs.— Occurs  principally  in  pegmatyte  velns,  often  associated  with  allanite  and  other  miner- 
ais containing  rare  éléments,  also  fluorine  compounds.  Found  at  the  quarries  of  Eàrarfvet, 
Broddbo,  and  Finbo,  near  Falun  in  Sweden;  also  at  Ytterby,  near  Stockholm;  chiefly  in 
rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and  embedded  in  coarse-gramed 

Snanite.  At  Kàrarfvet  crystals  bave  been  obtained  4  in.  long;  also  in  the  Torsâker  parish, 
estrikland;  Earlberg  in  the  Stora  Tuna  parish,  and  at  St.  Skedevi,  Dalarne,  Sweden.  On 
the  island  Hitter5  in  the  Flecke  fiord,  southem  Norway,  crystals  sometimes  4  in.  across;  on 
Main,  southeast  of  Grimstad,  Norwa^.  Sparingly  in  granité  veins  of  the  Radauthal  in  the 
Harz,  associated  with  allanite  (orthite):  Schreiberhau  in  the  Rlesengebirge.  Silesia;  Baveno» 
Italy,  in  granité;  Newcastle,  Moume  Mts.,  Ireland.    It  is  also  stated  to  bave  been  obtained  at 

*  Fint  annoonced  as  from  Burnet  Cu..  Texas,  but  later  shown  to  bave  corne  from  Llano  Go. 
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Dlskoin  Greenland;  in  tmp  near  Oalway,  Ireland;  embedded  in  granité  in  Ceylon;  but  thèse 
need  oouflrmatioD. 

Id  Llauo  Co.,  Texas,  5  miles  south  of  Bluffton.on  the  west  bank  of  the  Colorado  Hiver. 
It  occurs  in  nodular  masses  und  rough  crystals,  sometimes  up  to  40  or  60  pounds  in  M'eight.  but 
averagiug  half  a  pound,  and  usually  with  a  reddish  or  yellow  altered  exterior.-  It  is  embedded 
in  a  quartzose  pegniatyte,  and  is  associated  with  allanite,  yttrialite,  nivenite,  fergusonite, 
cyrtolite,  gummite,  tluorite,  molybdenite,  magnetite,  feldspar,  quartz,  mica,  etc.  The  crystals 
are  elonguted  in  the  direction  of  the  vertical  axis  (in  one  case  10  inches  long)  and  are  character- 
ized  by  the  présence  of  the  pyramidsp  (111),  o  (îll)  and  a  (221),  the  basai  plane  being  nearly  or 

Îuite  wautiug;  cf.  Ilidden  &  Mackintosh,  Am.  J.  Se,  38,  474,  1889.  At  Devil's  Head  Mt., 
Soufflas  Co.,  Colorado. 

According  to  Petersson  the  only  anisotropic  gadolinite  is  that  from  HitterO,  Norway,  and 
Stora  Skedevi,  Dalame,  Sweden;  that  of  the  other  localities  noted  is  isotropic. 

Named  after  the  Swedish  chcmist,  J.  Gadoliu  (1760-1852). 

Alt. — As  noted  above,  the  original  crystalline  anisotropic  gadolinite  is  for  the  most  part 
chaneed  molecularly  to  an  amorphous  isotropic  form.  This  does  not  necessarily  in  volve  a 
Chemical  change,  which,  however,  is  involved  in  the  change  (p.  510)  from  the  sreen  to  the  brown 
variety.  Further,  the  minerai  is  often  altered  on  the  exterior  to  a  brownish  red  color  with 
waxy  luster  and  f  urther  to  a  yellowish  or  yellowish  brown  earthy  ocher-like  or  powdery  substance. 

The  altered  gadolinite  from  Llano  Co.,  Texas,  bas  been  ezamiued  by  Oenth  (Am.  J.  Se.,  38» 
196,  1889)  with  the  foUowing  résulte:  6.  =  8*592. 

SiO,       Y,0,,Ce,0,        Fe,0,        BeO        MnO       CaO       ign.        quartz 

2211  89-20  14  58        608         022         5  58        9*80  108  =  9800. 

E.  Goldsmith  bas  given  (J.  Analyt.  Ch.,  4,  22,  1890)  the  name  metagadolinite  to  a  similar 
altération  product,  red  In  color.  with  G.  =  8*494  and  for  which  he  obtained: 

SiO,  18  15   Ce.04  2066   Fe,0.  2603   YX)  21-85  CaO  864   MgO  0  21    HiO  976  =  100  80 

Réf.— >  HitterO,  Ak.  H.  Stockh..  Bih.,  10(2),  Ko.  18,  1885;  the  f orm  was  first  proved  to 
be  monoclinic  by  Dx.,  Ann.  Ch.  Phys.,  18,  805,  1869,  Min.,  2,  xi,  1874.  Some  early  authors 
made  it  monoclinic,  others  orthorhombic.  Dx.  also  early  called  attention  to  the  isotropic  and 
anisotropic  varieties.  *  See  Dx.,  1.  c,  and  Min.,  2,  p.  xi,  1874.  Cf.  also  Waage,  Jb.  Min.,  696, 
1867;  Rath,  Radauthal,  Pogg.,  144.  576.  1871;  Gdt.,  Index,  1.  65,  1887.  »  H.  Si.,  Ofv.  Ak. 
Stockh..  39,  No.  7,  47,  1882.    «  Eichstfldt,  1.  c.    '  G.  Fôr.  FOrh..  12,  275-847,  1890. 


406.  TTTRIAIJTB.     W.  E.  Ridden  and  J.  B,  Màekinioêh,  Am.  J.  8c.,  38,  477,  1889. 

Massive.     Amorphoas. 

No  cleavage.  Fracture  conclioidal  and  splintery.  Brittle.  H.  =  5-5 '5. 
6.  =  4 •575.  Luster  vitreous  to  greasy.  Color  on  the  fresh  fracture  olive-green, 
tending  to  drab;  this  changes  on  the  exterior  by  altération  to  orange-yellow. 
Translucent,  made  partially  opaque  by  the  présence  of  minute  ragged  Jmes  pene- 
trating  the  mass  in  ail  directions. 

Comp. — A  silicate  of  thorium  and  the  yttrium  metals  chiefly;  oxygen  ratio  of 
silicon  to  bases  =  4:3,  hence  équivalent  to  R,0,.2SiO,. 
AnaL — 

SiO,    ThO,    Y,0,*    Ce,0,    (La.Dî),0,    UO,    A1,0,    FeO    CaO    ign. 

2917    1200     46  50      186  2*94'»         088      055     8-66«     060    0*79  FbO  0*85  =  99*76 

•  Yttrium  earths  including: 

A,  22-67  p.  c  .  at.  wght.  1108;  B,  580,  at.  wght.  11058;  C,  4*50,  at.  wght.  114*9;  D,  1408^ 
at.  wght.  120. 

»►  At.  weight  162.    •  Incl.  077  MnO. 

Pyr.—Decrepitates  violently  in  the  Bimsen  burner;  falls  to  powder  when  strongly  ignited» 
becoming  snuff-brown,  infusible  and  insoluble.  Beforc  heating  the  minerai  Is  soluble  in  hydro- 
chloric  acid. 

Obs.— Occurs  associated  with  and  often  implanted  upon  the  gadolinite  of  Llano  Co..  Texaa 
(see  above).  It  is  sometimes  in  masses  of  considérable  size  (up  to  10  pounds);  thèse  are  orange- 
yellow  on  the  surface  by  altération;  this  serves  to  distinguish  it  from  the  similar  masses  of 
gadolinite  aasooiated  with  it,  which  are  brick-red  on  the  surface.  A  white  crystalline  minerai, 
perhapp  tengerite,  is  observed  in  the  cracks. 

Named  in  allusion  to  the  composition  from  yttrium  and  AtGo^,  êtone^  the  yttrium  earths being 
the  chief  bases. 

Yttrtitm  Silicate  Damour,  L'Institut,  78,  1853.  H.  =  5-6;  scratches  glass.  G.  =  4*891. 
Color  !>rown.  Probabl y  ?i  silicate  of  yttrium,  but  composition  not  determined.  B.B.  whiiens. 
but  infusible.  Not  soliible  in  sait  of  phosphorus.  Sulphuric  acid  heatcd  to  800°  C.  décomposes 
it,  leaving  a  silioeous  residue. 

From  the  diamond  sands  of  Bahia.  Brazil. 
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18.  Epidote  Group.    Orthorhombic  and  Monoclinio. 


II- in 


ni 


xn 


Basio  Orthosilicates,  HR,R,Si.O,.  or  R,(ROH)ïl,(SiOJ, 

R  =  Ca,Fe;  R  =  Al,fe,Mn,Ce,  etc. 


a,   Orthorhombic  Section^ 


40& 


Ca,(A10H)Al,(SiOJ, 

p,  Manodinic  SecHoUm 


0-6196  :  1  :  0*3429 


407.  Epidote 


(  iwCa,(A10H)Al,(SiO,), 


i  :  é 
1  :'  1-8036 


a 

wCa,(FeOH)Fe,(SiOj.     ,  1-5787 

408.  Piedmontite      Ca,(A10H)(Al,Mn),(SiOJ,  1-6100  : 1  : 1-8326 

409.  AUanite  (Ca,Fe),(A10H)(Al,Ce,Fe),(SiOJ.  15509  :  1  :  1-7691 


64*^  37' 
64*^  39' 
64°  59' 


Although  Zoisite  and  Epidote  belong  to  différent  crystalline  Systems,  they  are  near  each 
other  in  angle  as  well  as  composition»  and  are  to  be  regarded  as  essentially  isomorphous, 
simllarly  to  Ûie  monoclinio  and  triclinic  feldspars;  see  f urther  p.  617. 


406.  ZOI8ITS.  Saualpit  (fr.  the  Saualpe  in  Carintbia)  v.  Zoiê,  and  Ccmnthian  Minerai 
ogiêU,  before  1806.  Klapr.,  Beitr.,  4,  179.  1807.  Zoisite  (fr.  Carinthia)  W&rn.,  1805.  Var.  ot 
Epidote  K,  J.  Mines,  19,  865,  1806,  Bemhardi,  Moll's  Efem.,  3,  24,  1807.  llluderit  Leonh,, 
Syst.  Tab.,  p.  iv.  1806.  Lime-Epidote.  Zoisite,  sp.  distinct  from  Epidote,  Brooke,  Auh  Phil.. 
6,  882,  1823.    Tbulite  Brooke,  Cryst.,  494,  1823.    Unionite  BiUiman,  Am.  J.  Se.  8.  884,  1849. 

Orthorhombic.    Axes  àih-.è  —  0-61963  :  1  :  0-34295  Tscherraakand  Sipôcz*. 
100  A  110  =  31°  47',  001  A  101  =  28°  57|',  001  A  011  =  18"  55f' . 

Fomia*: 

a  (100.  «)  »  <580,  i-î)  l    (140,  U)  x  (041',  44) 

h  (010.  «)  *»  (110,  /)  d  (101,  14)  «  (061,  64) 

*(3io,  ^8)  »•  (120.  i-â)  /  (011, 1-ï)  oixn.i) 

g(210.  t-2)  <    (130,  ^àj  u  (021,  2-ï) 


«  (121.  2-3) 
p  (181,  8-8) 
s  (161,  64)? 


On  the  relation  in  form  of  zoisite  to  epidote,  see  uLder  epidote,  p.  517. 

kk"     =  23°  20'  W    =    43"  57'  ee'    =  128'  lÔ' 

qq'      =  34"  26'  dd!  =    57"  66'  oo'    =    55"  16' 

mm'"  =  63'  34'  ff'    =    37"  52'  oo"  =    66*    8' 


rr'       =  77"  48' 
tt        =  66"  83' 


uu'  =    68"  64' 
XX'  =  107"  49' 


oo"  =    38"  24' 


w'  =  49*  A' 
pp'  =  42"  ir 
w"  =  61'  66' 
pp"*  s  88"  69' 


Crystals  prismatic,  deeply  striated  or  f urrowed  vertically,  and  seldom  distinctly 
terminated.     A  want  of  symmetry  in   the  development 
of  the-pyramidal  planes  common.  Âlso  massiye;  columnar 
to  compact. 

Cleavage  :  b  very  perfect.  Fracture  uneven  to  sub- 
conchoidal.  Brittle.  H.  =  6-6-5.  G.  =  3-25-3'37. 
Laster  vitreous;  on  the  cleavage  face,  h,  pearly.  Color 
grayish  white,  grav,  yellowish  brown,  greenish  gray,  apple- 
green;  also  peach-blossom-red  to  ros^-red.  Streak  nn- 
colored.     Transparent  to  subtranslucent. 

Pleochroism  strong  in  pink  varieties,  see  below.     Op- 
tically  +.    Ax.  pi.  usually  ||  ô;  also  ||  c.    Bx  J_  a.    Dis- 
persion strong,  p  <  v'y  also  p  >  v.     Axial  angle  variable  even  in  the  same  crystal, 
also  increasing  rapidly  with  rise  of  température. 
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Bavaria  2K  =  43''  to  44"       2E„  =  50*  to  52"       2E«  =  66*'  to  70"        fi.  =  170    Dx.« 

U.  8.  2E  =  W  59'  at  2ir  C.    100'  12'  at  96i"    lOl*»  88'  at  146^'^  107"  28  at  195"  8  Dx. 

Carinthîa  a  =  1696  fi  =  V(m  r  =  1*702  Lévy-Lcx. 

The  yariation  in  optical  characten  is  probably  to  be  èxplained  (Tschermak)  by  the  existence 
of  twlnnÎDg  lamellœ  with  (081)  as  tw.  pi.  {c  a  081  =  45°  49'),  bence  having  the  axis  â  in  common 
but  the  h  axes  incliued  about  90"  to  each  other;  the  lamellœ,  however,  hâve  m  or  ^(140)  as  face  of 
contact.    Another  system  of  tw.  lameilœ  with  (905)  as  tw.  pi.  may  also  be  présent. 

Var.— 1.  Ordinary,     Colors  ffra^^  to  white  and  brown;  also  green.     Usually  in  indistinct 

Êrismatic  or  columnar  forms;  also  in  fibrous  aggregates.     For  ^isite  of  Rauns,  Q.  =  8*226 
Ireith.;  Saualpe.  8845  Id.;  Moravia.  8*886  Id.;  FaTtigX  8*881  Id.;  Titiribi,  8*881  Id.     Unionûe 
is  a  very  pure  zoisite.  anal.  4. 

2.  Bosâ-red,  or  Thulite.  G.  =  8*124;  fragile;  pleochroism  strong:  c  (=  à)  yellow,  t  (—  b\ 
deep  rose,  a  (=  i)  Hght  rose,  Lcx.» 

8.  Compact,  massive.  Includes  the  essential  part  of  most  saussurite,  whlch  has  arisen  f  rom 
the  altération  of  feldspar.     See  p.  515. 

Comp.— HCa,Al.Si,0„  or  4Ca0.3Al,0..6SiO,.H,0  =  Silica  39-7,  alumina  33-7, 
lime  24'6,  water  2*0  =  100.  The  alumina  is  sometimes  replaced  by  iron,  thus 
gradnating  toward  epidote,  which  has  the  same  gênerai  formula. 

AnaL— 1,  2,  Sipôcz,  Ber.  Ak.  Wien,  82  (1),  141,  1880.  8,  Koenig,  Proc.  Ac.  Philad.,  88, 
1878.  4,  Brusb,  Am.  J.  Se.,  26,  69,  1858.  5,  Luedecke,  Zs.  Q.  Ges.,  28,  258,  1876.  6-11,  Kg., 
Pogg.,  100,  183, 1857.  and  Min.  Ch.,  591, 1875.  12.  Heddle,  Mhi.  Mag.,  6, 11, 1882.  18,  Gmelin, 
quoted  by  Hermann,  J.  pr.  Ch.,  43,  84. 1848.  14,  Pisani.  C.  R,  62, 100, 1866.  Also  Cullakenee. 
Clay  Co.,  X.  C,  Eoenlg  and  Genth,  Àm.  Phil.  Soc,  13,  874,  1878;  Oalifomia,  Becker,  Mon. 
13,  p.  79,  U.  8.  G.  Snrv.    Further  5th  Ed.,  p.  291. 


G. 

1. 

Ducktown 

8*867 

2. 

Pregratten 

8*838 

a 

Leîperville, 

Pa. 

8-642 

4. 

Unionville, 

Pa.. 

Unionite  8  299 

5. 

S.vra 

6. 

Sàualpe 

8-358 

7. 

Goshen,  Mass. 

8*841 

8. 

Gefrees 

8*861 

9. 

Sterzing 

8852 

10. 

Fuschthal 

8*251 

ïl. 

Saasthal 

8*280 

I 


Sic,     Al.O,  Fe,0,  FeO    CaO   MgO  H,0 

89*61  32  89  0*91  0*71  24*50  014  2-12  =  100*88 
89*75  31*45  0  85  1*83  2405  018  2-61  =  100*67 
40*70    83*80  •  2*40    070    19*70    015    2*40  MnO  0*48  = 

[99-78 
40-61  33*44  0-49  —  2413  tr.  2-22  =  100  89 
42*85  32-60  tr.  —  21*37  0*21  2*65  =  99*58 
40*64  28  89  3*89  —  24*26  0  57  2  09=  99*84 
4006  80  67  2-46  —  23*91  0*49  2  25=  99*aS 
40-32  29-77  2*77  —  24  35  0  24  208  =  99  53 
4000  80-84  206  —  2415  0  23  204  =  9882 
41*92  27  09  2  94  —  22*78  1*21  367  =  99*56 
42-86    28*80    808      —     21*60    056    3*18  E«0  0  91  = 

[99-98 
12.  Glen  Urquhart  8014       89*60    8108      —     207    23*34     tr.     2*41    MnO    0*08, 

[Na,0  1  06,  K,0  0-66  =  100-20 
18.  Tellemark,  2%tti»^  42*81    31-14    2*29      —     1878    1*63    064 Na,0 1-89  = 

[99*18 
14.  Traversella,  compact         802         41*79    31-00      —     1*95    1968    243    8-70  =  100-55 

Pyr.,  etc.— B.B.  swells  up  and  fuses  at  3-8*5  to  a  white  blebby  mass.  Not  decomposed  by 
acids;  when  previously  ignited  gelatinizes  with  hydrochloric  acid.  Gives  off  water  when  strongly 
ignited. 

Obs.— Occurs  chiefly  in  crystalline  schists,  especially  those  characterized  by  the  présence  of 
some  one  of  the  amphiboles  (actinolite,  smaragdite,  glaucophane,  etc.);  thus  în  amphibolyte, 
gluurophane  schist.  eclo^yte;  also  less  often  in  granité. 

The  original  zoisite  is  that  of  the  eclogyteof  the  Saualpe  in  Carinthia  (saualpiU);  occurs  also 
witli  biotite  in  beds  of  pyrrhotite  at  Lamprechtsberg.  Carinthia.  Other  localities  are:  Rauris  in 
Salzburg;  Eibiswald  lu  Styria;  Sterzing,  Pregratten,  Passevr,  Pîitschthal  in  TVrol;  the  Fich- 
telgebirge  in  Bavaria,  as  at  Gefrees  and  Weissenstein;  the  Saxon  Erzgebirge;  Marschendorf  in 
Moravia;  Zerraalt  and  Saasthal  in  Switzerlaud;  the  island  of  Syra,  one  of  the  Cyclades,  in  glauco- 
phane  schist.  From  Glen  Urquhart,  Grantown,  Invemess-shire;  Loch  Garve,  Rossshire,  in 
Scotland. 

TfiulUe  occurs  at  Kleppan  in  the  parish  of  Souland  In  Tellemarken.  Norway,  with  bluish 
vesuvianite  (cyprine),  yellowish  white  gamet,  epidote,  and  fluorite;  also  at  the  iron  mine  of 
Klodeberg  near  Arendal;  and  at  Traversella  in  Pîedmont,  forming  small  veins  with  talc  and 
actinolite  in  granité.  The  red  color  of  the  porfldo  rosso  antico  is  in  part  due  to  thulite  produced 
by  altération  of  the  feldspar  (Rosonbiisch). 

In  theUuited  States,  foundin  Vermont^sX  WîUsborough,  în  columnar  masses;  at  Montpelier, 
bluish  grav  along  with  calcite,  in  mica  schist.  In  Mass.,  at  Chesler.  in  mica  schist;  at  Goshen, 
Chesterfield,  HiiiRdale.  Heath,  Leyden.  Williamsburg.  Windsor.  In  Conn.,  at  Milford.  In 
Penf^..  in  W.  Bnidford  and  W.  Goshen,  Chester  Co.;  in  Kennet  township  and  E.  Marlboro; 
lK»iiHM ville.  Delaware  Co.*.  at  Unionville,  white  (unionite)  with  corundum  and  euphyllite.    In 
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iT.  OairoUna,  at  the  CuUakenee  mine  in  Clay  Co.,  with  corundum;  alao  rose-red  ciystals  at  the 
Fiat  Rock  miné,  Mitcbell  Co.  In  Tenu.,  at  the  Ducktown  copper  mines.  In  Califarnia,  abun- 
dant  in  tbe  metamorphic  rocks,  often  intimalelj  associated,  as  at  Sulpbur  Bank,  witb  glauco- 
pbane  (Becker,  1.  c). 

Tbis  species  was  instituted  by  Werner  in  1805.  firstunited  to  epidote  by  HaQy  and  Bernbardi 
independently  in  1806,  and  separated  again  from  epidote  on  crystallo^rapnic  grounds  by  Brooke 
in  1823.  Des  Gloizeaux  bas  conflrmed  Brooke's  conclusion  by  optical  examinatious,  ana  furtber 
bas  sbown  tbat  tbe  crystallization  is  oitbometric,  instead  of  clinometric.  Tbulite  is  referred  ta 
tbe  species  by  Des  Cloizeaux.  togetber  with  the  calcium-epidote  from  most  of  the  localities  men- 
tioncKl  in  connection  with  tbe  analyses. 

ZoisUe  was  so  named  af ter  Baron  von  Zois,  from  whom  Werner  received  bis  first  spécimens; 
and  ThuUte  after  Tbule,  an  ancient  name  of  Norway. 

Réf.—»  Ducktown.  Tenn.,  Ber.  Ak.  Wien,  82  (1),  141.  1880;  cf.  Bgr.,  Zs.  Kr.,  3,  471.  1870; 
Lewis,  ib..  7.  183.  1882.  *  Cf.  Mlr..  Min.,  306,  1852;  Dx..  Ann.  Mines,  16.  219,  1859,  Min.,  l, 
238,  1862;  also  '  above.  *  Optical  characters:  Dx.,  1.  c.  and  N.  R.,  106.  1867,  Min.  2,  p.  xxx, 
1874;  Lcx.,  Bull.  Soc.  Min.,  9.  77,  1886;  Lévy-Lcx.,  Min.  Roches,  183,  1888. 

SAUS8U1UTE.  Jade  (fr.  uear  L.  Qeneva)  H.  B,  de  Saus&ure,  Yoyr  Alpes,  1,  §  112,  1780. 
Bitterstein,  Schweizerische  Jade,  Hopfner,  Mag.  Helvet.,  1. 291,  Bergm.  J.,  448,  1788.  Néphrite 
pt.  Wern.  Lehmanite  Delameth.,  T.  T.,  2,  354.  Jade  tenace,  Jade  de  Saussure,  H.,  Tr,  4, 
1801.  Saussurite  T.  de  Sausmre,  J.  Mines,  19,  205,  1806.  Var.  of  Zoisite  T.  8.  Huni,  Am.  J. 
Se.,  25,  437,  1858,  27.  386,  1859. 

A  tougb  compact  minerai  substance  with  splintery  fracture;  H.  =  6*5-7;  Q.  =  8 '0-3 '4;  color 
yarying  from  white  or  nearly  so  to  gray.  greenish  grav,  bluisb  green;  translucent  to  nearlv 
opaque.  For  the  most  part  derived  from  the  altération  of  a  feldspar  by  a  process  of  "  saussuritl- 
zation,"  and  rarely,  if  ever,  a  bomogeneous  minerai. 

In  composition  it  often  approaches  zoisite,  as  sbown  by  Hunt  (1.  c),  of  wbich  it  bas  been 
regarded  as  a  soda-bearing  vanety.  It  bas  becn  proYcd  by  Cathrein  and  others',  bowever.  that 
while  zoisite  is  often  a  prominent  constituent,  tbere  is  usually  présent  a  plagioclase  feldspar,  often 
near  albite  and  probably  of  secondary  on  gin;  also  rarely  ortboclase  in  yarying  amoimt,  and 
garnet,  with  tremolite,  chlorite,  etc..  as accessories.  In  many  cases  tbe  saussuritè  is  of  so  fine- 
grained  texture  that  it  is  only  witb  difflcuUy  resolved  by  tbe  microscope. 

Tbe  place  of  the  zoisite  is  sometimes  taken  by  epiaote,  when  sulficient  iron  for  the  latter 
minerai  is  présent.  Furtber  some  so-called  saussuritè  con tains  no  zoisite,  the  name  haying  l)een 
giyen,  for  example,  to  some  compact  labradorite;  also  to  some  substances  wbich  bave  proyed  to 
baye  the  composition  of  gamet.  Cf.  Micbael,  Jb.  Min.,  1,  39.  1888.  Cathrein  also  describcs  the 
change  of  garnet  to  saussuritè,  Zs.  Kr.,  10,  444,  1885.  Roepper  bas  described  a  calciiini-potnsh 
pseudomorph  after  anorthite  from 'Franklin,  N.J.,  with  G.  =  3  06-8  10,  Am.  J.Sc..  16,364, 1878. 

The  original  saussuritè  was  from  tbe  yicinity  of  Lake  Geueya.  Q.  =  3*261  de  Saussure;. 
3*365-3'385.  Hunt;  H.  =  6*5-7;  color  pale  bluisb  green,  greenish  gray,  to  white  or  nearly  so;  yery 
tougb.  Not  attacked  by  acids.  It  was  named  aller  tbe  elder  H.  B.  de  Sanssure  (174(>-1799)  by 
bis  son,  Th.  de  Saussure  (1767-1845).  Htitlin  and  Pfaffîus  baye  described  a  saussuritè  which 
occurs  with  serpentine  in  the  Schwarzwald.  It  forms  with  smaragdite  tbe  eupbotide  of  the 
Alps,  a  rock  wbich,  as  a  resuit  of  glacier  action,  is  widely  distributed  in  boulders  oyer  the  yalley 
of  Ibe  Rhône,  and  the  country  about  Lake  Geneya:  the  l)oulders,  as  ascertained  by  Prof.  Guyot, 
were  deriyed  from  tbe  cbain  of  the  Saasgrat,  throus^b  the  yalley  of  the  Saas.  and  are  distributed 
to  a  distance  of  160  miles  from  tbis  place  of  ongin.  Also  présent  in  saussurite-gabbro  and 
related  rocks  of  Corsica,  Piedroont,  the  Fichtelgebirge,  Scandinayia,  the  Lizard;  in  the  green- 
stones  of  the  Lake  Superior  région  (G.  H.  Williams,  Bull.  62,  U.  S  G.  Sury.). 

The  foUowing  are  typical  analyses. 

Anal.— 1,  2,  Boulanger,  Ann.  Mines,  8,  159,  1885.  8,  4,  T.  8.  Hunt,  Am.  J.  Se  ,  27.  845,. 
1859.  5.  Finkenscher,  J.  pr.  Cb.,  89,  456,  1863.  6.  Hûtlin  &  Pfafflus.  Vb.  Ges.  Freib.,  2.  1861. 
7,  Hudleston,  quoted  by  Bonney,  Min.  Mag.,  2,  6,  1878.     8.  Delesse.  Bull.  Soc.  G..  6,  547, 1849. 

9.  Id.,  Ann.  Mines,  17,  116.  1850.  10,  Damour,  C  R.,  63,  1044,  1866.  11.  Rath,  Pogg.,  95,. 
655.  1865.  12,  Chandler,  Inaug.  Diss.,  Gôtt.,  1866,  and  JB.  Cb.,  868.  1856.  13,  14.  Heddle, 
Min.  Mag..  2.  29,  1878.  15,  Id.,  ibid.,  5,  6,  1882.  16,  Hlortdahl,  Nyt  Mag.,  23.  228,  1877. 
17,  Fellenberg,  Vh.  Schw.  Ges  ,  Interlaken,  1870.  18,  19,  F.  W.  Clarke.  Proc.  U.  S.  Mus.,  11, 
128.1888.  20,  Id.,  Am.J  Se.,  28.21,  1884.  21,Michael,  Jb.  Min.,  1,  88, 1888.  22-24,  Cathrein, 
Zs.  Kr.,  7.  234 0<  êeq.,  1882. 

G.         SiOa    A1,0,  Fe,0,  FeO    CaO    MgO  Na,0  K,0    ign. 

1.  Mt.  Genèyre  446      80-4        —       —     15-5      2-5      7-5        —       —=100*5 

2.  Orezza,  Corsica      818  43  6      320        —  /    —     210      2*4        —     1*6        —=100*6 

3.  L.  Geneya.  W.  wA.  3-365        43  59    27*72    2*61      —     19*71    2*98    8*08      —     0-85=100*04 

4.  '•  8-885        48 10    25  34    3-30      —     12  60    6*76*  3*55      —     0-66=100-31 
6.          "  46'34    30  28      —      1*87    13  87    8-88    4-23      —     0*71=  99*68 

6.  Schwarzwald  42*64  31 00  —     2*40  8-21  6*73         3-50  8*83=  97-81 

7.  Mt.  Colon  45*70  23  00  0*50  19*80  4-75        [1*95]  4*80=100 

8.  Mt  Genèyre  49*73  29*65  —     0-85  1118  0-56  4  04    0  24  8-76=l(i0 

9.  Durance  6612  17-40  779      —  8  74  3-41  3-72    0*24  193=  99  36 

10.  Neuchâtel  60*69  25*«6  2-50      —  10*61  676  4  64      —  0-30=10015 

*  The  spécimen  analyzod  contained  some  talc. 
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11. 

Neurode 

2*991 

12. 

Zopten 

18. 

Unst 

2*96 

14. 

i( 

2*964 

16. 

Ayrshire 

'8088 

16. 

Bergen 
Bieler  L. 

8*19 

17. 

8-407 

18. 

SwissL.Dwellings  8*408 

19. 

Baaathal,  nuuê. 

20. 

8basta  Go.,  Cal. 

8148 

21. 

Wojaleite 

22. 

WildschOnau 

2-669 

28. 

(« 

2*988 

24. 

i( 

8011 

0.         SiO,  AUOs  Fe,Oi  FeO    CaO    MgO  Na«0  EtO    ign. 

2*991    I  60*84  2600  2  78 

61-76  26  82  1*77 

62-21  29-64  0*48 

6814  29-99  0  26 

89-92  2761  1*92 

42*91  81*98  0-19 

48*86  29*27  — 

4690  2976 

48*29  27-66 

42-79  29-43 

88-16  82*68  2*92      — 

66*28  21-22  0*80      — 

60*49  26*27  886      — 

48*80  29-98  0*66      — 


—  1496 

—  12-96 

—  12*48 

—  12*29 

—  17-18 

—  20*94 
1*67  11-74 

2-62  1177 

1*46  12-96 


0*22 
0*86 
0-26 
0*21 
1*66 
0-81 

5*80 
686 


4*68 
4-61 
400 
8-86 
4-68 
2-81 
6-48 
8-21 
8*67 


0-61 
0*62 
0*44 
0-47 
1-40 
0-18 
8*68 

tr. 

tr. 


8-66    1813  1-40    2*61 

26*10  0*40     <r. 

1-80  0*61  10*24 

1107  2-70    4*98 

12  86  1-81    4*49 


0*61 
1*80 
1-67 


1*21: 

0-68: 

0-11: 

0*21 

6-12: 

0*60: 
0-80: 
0*64: 
2*42: 

2*41: 

2*lli 

288: 


101*24 
99  67 
:  99-67 
100-42 
100*29 
:  99-82 
:  101 -06 
:100-26 
:  99  81 

:100  88 

101*61 

:100*41 

101  *2S 
100-99 


Réf.— 1  Cathrein.  Zs.  Er.,  7.  284-249,  1882.    Traube,  Inaug.  Dise.,  Greifswald,  1884.    G.  H. 
Williams,  Bull.  62,  U.  S.  G.  Burv.,  1891. 

407.  EFIDOTB.  Schorl  vert  du  Dauphiné  de  Liste,  Crist.,  2,  401,  1788.  Btrahlstein  pt. 
Wern.,  1788-l>i00.  Thallite  (fr.  Dauphiné)  Delameih.,  Sciagr.,  2,  401,  1792,  T.  T.,  2,  819,  1796; 
S.,  J.  Mines.  5,  270,  1799.  Delphinite  (ib.)  Saussure,  Voy.  Alpes,  §  1918, 1796  (=  Oisanite  pt.). 
Akanticone  (fr.  Arendal)  cTAndrada,  J.  Phys.,  61,  240.  1800,  Scherer's  J.,  4, 1800;  =  Arendalite 
Karst.  (and  Lectures  of  Blumenbach,  èarlier),  Tab.,  84.  74,  1800.  Skorza  WaUaehian  Min., 
Karst.,  Tab.,  28.  72.  1800.  Klapr,  Beitr.,  3,  282,  1802.  Epidote  H.,  Tr.,  3,  1801.  Pistazit 
Wem.,  1808.  Ludw.  Min.,  Wem.,  2,  209.  1804.  Withamite  (fr.  Glencoe)  Breu)st.,  Ed.  J.  Bc,  2. 
218,  1825.  Puschkinit  Wagner,  Bull.  Soc.  Moscow,  1841.  Achmatit  Herm.,  Vh.  Min.  Ges., 
202, 1846-46.  Escberit  (fr.  Bt.  Gothard)  Scheerer,  Pogg.,  96,  607.  1865.  Beustil  Breith,,  B.  H. 
Ztg.,  24.  864,  1865. 

Monoclinic.     Axes  àiïiè  =  1-57874  :  1  : 1-80362;  fi  =  *64°  36'  50"  =  001 
A  100  N.  von  Koksharov,  Jr.  * 

100  A  110  =  54°  59'  54",  001  A  101  =  34°  42'  52",  001  A  011  =  58°  27'  45". 


Fomui,  pt.': 
a  (100,  t-l.  T) 
b  (010.  »-i,  P) 
c  (001.  0,  M) 

u  (210,  i-2) 
i    (820,1-1) 
itn  (110,  /,  z) 
7j  (120,  i-à) 
çr  (150.  ii) 

a  (106,  -  j-i) 


m  (102,  -  H) 
e    (101,  -  1-î) 
h   (201,  -  2-î) 
g   (801,  -  84) 
a>  (Î04,  H) 
a  (Î03,  H) 
i    (i02.  i-i) 
s    (203,  H) 
N  (304.  f-î) 
r    (ÎOl,  1-i) 
P  (^8,  fi) 


K  (802.  I-Î) 

1  (201,  2  î) 
/  (âOl,  3-î) 

P  (016,  H) 

2  (015.  t-i) 

r  (018.  H) 

*  (012,  H) 

o  (011.  1-i) 

fi  (116, -i) 

6  (113.  -  i) 


f>   (112,  -  i) 
d  (111.  -  1) 
P  (Ï18.  i) 
«  (112,  i) 
n  (îll,  1) 
q   (221,2) 

X  (611.  -6-6) 
tr  (211,  -  2-2) 
-K  (411,  44) 
V (6>3,  2^) 
C  (311,  3-8) 


H  (782,  H) 

y  (212,  1-2) 

y  (211,2-2) 

B  (283.  1-4) 

Z  (282,  1-4) 

*  (858,  U) 

a  (i22,  1-è) 

(p  (121.  2-à) 

J  (131,  8-0) 

ô  (Î41.  4-4) 

E  (161,  5-5) 


III 


uu 
W" 
mtni 

w' 
en 

cvx 

ce 
afi 
■ch 

^ 
eoû 

ci 
es 


70'  6^ 
87'    7' 


in 


109- 
38'* 
15' 

10* 
22" 
84' 
29' 
46' 
61' 
16' 
22° 
34' 
45" 
60' 


66' 
88' 
68' 

39' 
31' 
48' 
54' 
12' 
26' 
28' 
21' 
21' 
37' 
44i' 


er 

a'r 

e/3 

CK 

cl 

rr' 

kk' 

00' 
ô€ 
CV 

ed 

cm 

cp 

ex 

en 


63'  42' 

51'  41' 


75' 
80' 
89' 
98' 


51' 
16V 
26' 
87' 


57' 

78' 
116' 

28' 

37' 

62^ 

75'  45' 

37'  32 

51'  56' 
*75°  11' 


1' 
20i' 
55i' 
56' 
46' 
19' 


eq     =  89^  42' 

47i' 
9' 
31' 


cv  = 
cB    = 

c<p    = 

OU)     = 

ad  = 
ao  = 
a'a  = 
a'B  = 
a'n  = 

afy  = 
a'G  = 
a'tp  = 
a'«î  = 
a'E  = 


68' 
69' 
81' 

84' 
49' 

77' 
85' 
79^ 
69' 
45' 
81' 
78" 
83* 
85' 


28' 
62' 

2V 
37i' 
52' 

2' 

6i' 
51' 

6' 
48i' 

If 


€€  = 

w'  = 

dd  r= 

PP'  = 

nn'  = 

bn  = 

fin  r= 

^0'  = 

SS'  = 

SE-  = 

gg'  = 

yy'  = 

ce  = 

BB  = 

aa'  = 


48'  14V 

62'  19' 

88'  55' 

61"  57i' 
109'  31' 
♦86'  14'  40" 

70"  29' 

70'  84' 
141'  6' 
169'  58' 
168'  55' 
115'  18' 

76'  84' 

64'  59' 
118'  51' 
121'  28' 
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Figa.  1,  Arendal.  H&ld.  3,  Bulzbacb,  Bkg.,  projeclton  on  b  (010).  8,  Uml,  Kk.  4,  Achma- 
toTBk,  Kk.  6,  Achmaiovsk,  after  Kk.,  projection  on  plane  i  è,  B,  7,  8,  commou  forms; 
7,  8,  with  aiiB  i  h  erect.  9,  Elba,  Artiol.  10,  Colorado,  Bodewig.  11,  Buektarum, 
AcbmatovBk,  Kk. 

Tho  «pecies  zoislte  and  epldote,  similar  in  composition,  are  also  cloeely  related  in  form  and 
hence  to  d«  regarded  sa  iaornorplious  ttiou^  beloniing  to  différent  crysialline  ayHteniH.  Tlius, 
aa  auKgeated  bj  Tschennak  and  othere  (cf.  Oth  Ed.,  p.  393),  the  correaponding  planea  may  be 
regarded  as: 


Zolaite                  8(010)         .1(001)         tn 

(110) 

«(021) 

«■■'(110)        (.(111)        o'IlU) 

Ejrfdow.                a  (100)         6(010)         e 

(001) 

m  (110) 

r      (101)         0(011)         n    (Ul) 

Zoiaite 

Epidole  (cf.  f.  4) 

•nm"      (110  A   lïO)     =     08*  84' 

or 

(001   A   101)     -     «8*  42' 

•»■"         (111   A   lîl)     =     83'  M' 

on 

(011  A  ill)    =    83'  56t' 

Bwn' 

(110  A  ilO)    =    70°    4' 

m»         (110  A  111)    =    B«°  S6' 

i™ 

(001   A  011)     =     68=  28' 
(iOl   A   ilH     =     B4-  48' 

«^'        (Ul  A  ÏÏJ)    =    «a*   8' 

ir;- 

(OU   A  101)     =     68*     4*' 

(in  A  uï)   =   70*  aB* 

BrBgger.  however,  préfets  to  regard 

the  planea  1d  the  prismatic  zone  aa  coneapondlng  thna: 

Zfdaiie                      100                130 

180 

140                         210 
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Further  by  ezchanging,  for  zoisite,  the  axes  c  and  b  and  h  and  a,  aiBO  by  maklng  the  dom» 
(021)  =  (110):  further,  taking  for  epidote  i  (Î02)  as  (001),  and  r  (ÎOl)  as  (101),  he  calculâtes: 


Zoisite 
Epidote 


a  :b'  :  c' 

1-4458  :  1  :  0-9028 
1-4406  :  1  ;  0  8908 


a'  P  y'  =  90* 
a'  y'  =  90* 


fi  =  sr  8' 


12,  Sulzbach,  Bkg. 


Twine:  tw.  pi.  (1)  acommon  (f.  10, 12),oftena8embeddedtw.lamellœ;  (2)crather 

raiH*.  Crystals  usually  prismatic  |  the  axis  o  aiid  terminated  at 
one  extremity  only;  passing  into  acicular  forms.  The  planes 
in  the  zone,  «r,  are  usually  deeply  striated.  When  terminated 
by  n  or  o  simply  (f.  5,  7,  8),  the  crystals  often  hâve  a  deceptive 
orthorhombic  aspect,  cf.  also  f.  4.  The  terminal  angles 
mm'  (110  A  ÎIO  =  70°  4')  and  nn'"  (ïll  A  îlî  =  70°  29') 
approxiniate  closely  to  each  other  and  hence  thèse  forma  can 
be  easily  confounded.  Prismatic  crystals  developed  |  k  are  rare 
(f.  9..  10).  Also  fibrous,  divergent,  or  parallel;  granular, 
particles  of  varions  sizes,  sometimes  fine  granular,  and  forming 
rock-masses. 

Cleavage:  c  perfect;  a  imperfecf  Fracture  uneven. 
Brittle.  H.  =  6-7.  G.  =  3'25-3'5.  Luster  vitreous;  on  c  in- 
ciining  to  pearly  or  résinons.  Color  pistachio-green  or  yellowish  green  to  brownish 
green,  greenish  black,  and  black;  sometimes  clear  red  and  yellow;  also  gray  and 
grayish  white,  rarely  colorless.  Streak  uncolored,  grayish.  Transparent  ta 
opaque  :  genemlly  subtranslucent. 

Pleochroism  strong:  vibrations  ||  t  green,  b  brown  and  strongly  absorbed^ 
a  yellow.  Absorption  usually  b  >  c  >  a;  but  sometimes  c  >  b  >  a  inthe  variety 
of  epidote  common  in  rocks.  Often  exhibits  idiophaiious  figures*,  best  in  sections 
normal  to  an  optic  axis,  but  often  to  be  observed  in  natural  crystals  (Sulzbach), 
especially  if  flattened  ||  r  (ÎOl). 

The  directions  of  maximum  absorption  and  tlie  axes  of  elnsticity  do  not  coin<^i(1e  except  as 
regards  the  axis  h  which  is  |  S,  the  crystallographic  axis  of  symmetry;  uor  are  the  tirst  men- 
tioned  directions  (axes  of  absorption)  at  right  Bngles  to  each  other.  Exhaustive  investigations  of 
thèse  phenomena  bave  been  given  Pulfricn.  Ramsay,  ei  al.* 

Optically  — .  Double  refraction  verv  strong.  Ax.  pi.  |  b.  Bx,,  A  <5  = 
—  2°  56'  =  ta.  Bx^gr  A  i  =  -  ^'^  2(3'  Klein.  Hence  t  ±(t  (100)  nearly.  Dis- 
persion inclined,  strongly  marked;  of  the  axes  feeble,  fJ  >  v.  One  optic  axia 
nearly  J.  r  (101),  the  other  slightly  iuchned  to  c  (001).     Axial  angles,  Klem*: 


2Ha.r  =     9r  26' 

2Ha.y  =    9r  20' 

2TU.gr  =    9V  12* 

2Ho.r  =  144*  56' 

2Ho.y  =  145'  88' 

3Ho4jP=  146^  86' 

2V»a.  =    73°  48' 

2Vy     =    78-  89' 

2V,a.    =     73"  26' 

fir     =  1-75405 

fty     =  1-75702 

/3gr    =  1-76218 

ffr*  =  1-76706 

yr     =  1-78068 

Also 


Var. — Epidote  has  ordinarily  a  pecûliar  yellowish  ^reen  (pistachio)  color,  seldom  found  Id 
other  minerais.  But  this  color  passes  into  dark  and  lignt  shades — black  on  one  side,  and  brown 
on  the  other;  red,  yellow,  and  colorless  varieties  also  occur. 

Var.  1.  OrdUna/ry,  Color  green  of  some  shade,  as  described,  the  pistachio  tint  rarely  absent. 
(a)  In  crystals.  {h)  Fibrous.  (c)  Granular  massive,  {d)  Scorta  is  epidote  saud,  of  the  usual 
green  color.  with  quartz  f  rom  the  çold  washings  of  the  river  Aranyos,  near  Muska  in  Transylvania. 
The  Arendal  epidote  (Arendalitê)  is  mostly  in  dark  green  crystals:  that  of  Dauphiné  {ThcUlite, 
Delphinite,  Oittaniie)  in  yellowish  green  crystals,  sometimes  transparent;  found  near  Bout? 
d'Oisans.  Pusehkinite  iucludes  crystals  from  the  auriferous  sands  of  Èkaterinburç,  Uraf; 
G.  =  8  066;  named  after  Pushkln,  a  Russian  sénat  or.  Achmatits  is  ordinary  epidote,  in  crys- 
tals, from  Achmatovsk,  Ural.  Escheriie  is  a  brownish  yellow,  somewhat  greenish  epidote,  from 
8t.  Gothard.  A  variety  from  Garda,  Hoste  Is.,  Terra  del  Fuego,  has  heen  descril^  which  Is 
colorless  and  resembles  zoisite  (anal.  17). 

2.  The  so-cttlled  Bucklandiu  from  Achmatovsk,  described  by  Hermann,  is  black  with  a  tlnge 
of  green,  and  differs  from  ordiiiury  epidote  in  having  the  crystab  nearly  symmetrical  (f.  11),  and 
not,  like  other  epidote,  Icugthcned  in  the  direction  of  the  orthodiagonal.  G.  =  8  51.  Hermann's 
Btigrationiie,  from  Achmatovsk,  appears  to  be  essentially  the  same  minerai,  agreeing  with  it 


SiO, 

A1,0, 

FeaO. 

CaO 

H,0 

39-67 

33-71 

— 

24-64 

1-98 

^"^ 

100 

88  44 

27-28 

8-58 

23-88 

1-92 

— 

100 

88-30 

25-98 

1018 

23  78 

1-91 

:= 

100 

37  87 

2413 

12-60 

23-51 

189 

^^ 

100 

37-29 

21  18 

16-55 

2316 

1-87 

Z^ 

100 

33-30 

44  35 

20-68 

1-67 

^J 

100 
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in  angles,  according  to  Hermann  (Bull.  Soc.  Kat.  Moscow,  36,  248, 1862),  and  havinff  G.  =  8'46, 
wliile  tlie  original  ba^rationite  of  Koksbarov  is  a  variety  of  allanite  (p.  528).  It  différa  from 
bncklandite  in  containing  a  little  cerium. 

3.  WiUuLmiU,  Carminé- red  to  straw-yellow;  strongly  pleochroic;  deep  crimBon  and  straw> 
yellow;  H.  =  6-65;  G.  =  3-137;  in  small  radiated  groups.  From  Glencoe,  in  Argylesbire, 
Scotland.  Named  after  Dr.  Henry  Witbam  of  Glencoe.  it  is  stated  to  coutain  manganèse,  and 
sometimes  referred  to  piedmontite,  but  an  anaivsis  by  Heddle  (anal.  15)  gives  only  0*14  MnO, 
Min.  Mag..  6,  15,  1882.     Cf.  Lcx.,  Bull.  Soc.  Min..  9,  75,  1886. 

Beuêlite  is  a  grayish  wbite  to  asb-^ray  minerai.  From  near  Predazzo  in  tbe  Tyrol. 
G.  =  2-859-2  877,  Breitb.     Its  identity  witb  epldote  bas  not  certain ly  been  proved. 

Comp.— HCa,(Al,Fe),Si,0„     or     H,0.4Ca0.3(Al,Fe),0,.6SiO„    the    ratio    of 
alaminiam  to  iron  varies  commonly  from  6  :  1  to  3  :  2.    Percentage  composition  : 

Al:Fe 

1:0 
5:1 
4:1 
8:1 
2:1 
0:1 

Most  early  analysts  failed  to  recognize  tbe  présence  of  tbe  water,  and  wben  found  it  waa 
usually  referred  to  alteratiou.  The  correct  formula  was  first  establisbed  by  Tscbermak,  wbo 
(Min..  1888)  makes  it  a  basic  ortbosilicate  containing  (CaOH),  wbile  (}rotb  assumes  tbe 
présence  uf  (AlOH). 

AnaL— 1,  Ludwlg,  Min.  Mittb.,  189.  1872.  2,  Id..  2b.  Er.,  6,  180.  1881.  3,  Drascbe.  Jb. 
Mfn..  120,  1872.  4.  Rg..  Zs.  G.  Ges.,  24.  649.  1872.  5.  Lasp.,  Zs.  Kr.,  3,  561,  1879. 
6.  Mauthner,  Min.  Mittb.,  259.  1872.  7.  Doelter,  Miii.  Mittb..  175,  1875.  8,  9,  Lasp.,  1.  c.» 
p.  562.  10.  Luedecke.  Zs.  G.  Gfes..  28.  262,  876.  11,  Renard,  Bull.  Ac.  Belg.,  60.  170.  1880. 
13.  Scblemmer,  Min.  Mittb.,  258,  1872.  13,  Nanke,  Jb.  Min.,  2,  81.  1880.  14,  Heddle,  Min. 
Mag^2,  34,  1878.  15,  Id.,  ibid  ,  6,  15.  1882.  16.  A.  G.  Dana,  Am.  J.  Se,  29,  455.  1885. 
17.  Wiik,  Finsk.  Vet.  Soc.  FOrb..  27,  1885.  18,  Lcx.,  Bull.  Soc.  Min.,  10, 150, 1887.  lO.Gentb, 
Bull.  74,  p.  40.  U.  8.  G.  Surv. 

For  earlier  analyses  see  5tb  Ed. .  p.  283;  also  cf.  Ludwlg,  wbo  sélects  those  among  tbem 
wbicb  deserve  conlidence. 

G.  SiO,    A1,0,  Fe,0,   FeO  MnO   CaO    MgO   H^O 

1.  Untersulzbacb  f  87-88    22  63    1402    0-93     ir.     23-27     tr.     2  05  =  100-78 

2.  8-466    187  83    23  43    13-31    048      ir.      28-47     tr.      206=100-58 
8.            "  8-5  38-37    22-09    13-77    088     tr.      1794    408    211  Na,0  ^r. 

r=  99-24 
4  ;;  8711    ai -90    1600  2319      -     303  =  10023 

5-  86-57    2414    12  2»    071    006    23-88      —     l-99in8ol.113 

r__  |00*<>2 
••  "        ,  88-60    2308    1234    095  2417      —     1-88  =  10102 

7.  Allochetthal  8452       87-70    24-61    1423    045  2099      -     2  23  =  100-21 

8.  Zillertbal  8846    28  59      576    0-58  2460      —     1-92 însol  0-42 

r lOO'^fl 

9.  Bourg d'Oisans  36-49    22-45    1427    0-61    0-08    23-62     -     l-91in8ol0«8 

î?'^^™    ^  o^oi     .  S*i2  f^/^  ^'80  2510  0-24  1-80=    9989 

ll.Quenast  8-431    §88-26  2475  1107  056     tr,      28  63  ir.  2-26  =  100  58 

12.  ZOptau,  àUs.gr6en                        ^-51  18  88  17  25  28-82  -  2  98  =  10094 

Î5tt    It     ^^O^Oreen                      ^18  26  52  8-21  23-89  -  2-20  =  100 

ÎJ-X?**"-    «rvx      ^  ^"^^    ^'^      "^'^    l'81    0-50    20-38    079    2-88  Alk. 046 

15.  Glencoe.  WuhamiU,  r—  99.9^ 

tirawyto.  48-23    38  09      6-68    1-18    0*14    2000    0-88    2-40Afk215* 

m  T>  TLT  .  ^  ^^  [însol.  0-35  =  99  70 

16.  Rowe.  Maas.  |  88  20    2462    1220      —     0*57    21-59    0  13    216Alk.0  37 

17.  Pargas  8*8  87-92    2790      910      —       — 

18.  Is.  Garda,  eolorlesê       8*21  37-95    80-88 

19.  Maçon  Oo.,  N.  C.         8-269       8695    26-82      9-97 

•  Incl.  Na,0  094,  K,0  096,  Lî.O  0-36. 

.♦  o^ï'?  «ta— In  the  closcd  tube  gives  wat«r  on  strong  îgnition.  B.B.  fuses  witb  intumescence 
M  »-»-5  to  a  dark  brown  or  black  mass  whicb  is  generally  mapnetic.  Reacts  for  iron  and  some- 
times for  mangan^  witb  the  fluxes.  Partlally  decomposed  by  bydrochloric  add,  but  whea 
previously  jgnited.  gelatfaiizes  witb  acid.  Decomposrd  on  fusion  with  alkaline  carbonates. 
«.  of  Arendal  epidote  changes  on  ignition,  from  8409  to  2984. 


r=  10019 

—   —  22-81 

202=  99-75 

7-88      20-84 

0-98  2-64  =  10007 

1-84  0-66  31-86 

0-66  8-03  =r  10008 
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Obs. — Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gneiss,  mica  schist,  horn. 
blendic  schist,  seipentine,  and  especially  those  thatcontain  tbe  f errif erous  yarieties  of  ampliibole. 
Il  often  accompanies  beds  of  maguetite  or  bematite  in  such  rocks.    It  is  sometimes  found  in 

f  codes  in  trap;  and  also  in  sandstoue  adjoining  trap  dikes  as  a  resuit  of  contact  metamorphism. 
t  also  occurs  at  times  in  nodules  in  différent  quartz- rocks  or  altered  sandstones.  It  Is  a  con- 
stituent of  mucb  80-called  saussurîte  formed  from  plagioclase  feldspar  (p.  615).  It  is  associated 
often  with  quartz,  pyroxene.  feldspar,  axinite,  cblorite,  etc. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyU.  A  similar  rock  exists  at 
Melbourne  in  Canada.  A  gueissoid  rock  consisting  of  flesb-colored  ortboclase,  quartz,  and 
epidote  from  tbe  Unaka  Mts.  (N.  C.  and  Tenu.)  bas  beeu  called  uuakyte. 

Beautirul  crystallizations  come  from  Bourg  d'Oisaus,  Dau^hiné;  tbe  Ala  yalley  and  Traver 
sella,  in  Piedmont;  Elba;  Zermatt  in  tbe  Valais;  near  Guttannen  in  tbe  Haslitbal;  at  Ea verdiras 
and  Baduz  in  tbe  valle^  of  Tavetscb  (tbe  latter  sometimes  referred  to  zoisite.  but  opticallv 
epidote,  Dx.);  Monzoni  m  tbe  Fassatbal,  Zillertbal  in  Tyrol,  sometimes  in  rose-red  and  fi^reenisn 
crystals  of  small  size,  resembling  thuliie;  tbe  Saualpe  lu  Carintbia.  Tbe  Knuppen^  and  in  tbe 
Uutersulzbacbtbal,  I^uzgtiu,  bas  since  1866  furnisbed  ' large  quautities  of  crystals  beautifui  in 
size,  complexity  of  form,  luster  and  transpareucy;  tbey  occur  in  crevices  in  an  epidotic  scbist 
associated  witb  asbestus,  adularia,  fine  cryst«ils  of  apaiite,  also  litanite,  scbeelite;  also  well  crys- 
tallized  from  tbe  Krimler-Acbentbal.  near  Kriml;  tbe  Uabacbtbal  and  Hollersbacb  in  Tyrol; 
Striegau,  Silesia;  ZOptau,  Moravia;  Arendal  in  Norwav;  Nordmark,  Wermland.  Sweden;  tbe 
Acbmatovsk  miue  uear  Zlatoust,  Ural;  from  tbe  Ilmen  Mts.;  Ekaterinburg.  In  Brazil  witb  tbe 
green  tourmaline  of  Minas  Geraes. 

In  N.  America,  occurs  in  N,  Hamp.,  at  Franconla.  crystalHzed  and  gitinular.  witb  magnet- 
ite;  Warren  witb  quartz  and  pyrite.  In  Mass.,  at  Hadlyme  and  Cbester,  in  crystals  in  gneiss; 
at  Atbol,  in  syenitic  gneiss,  iu  fine  crystals,  2  m.  S.W.  of  tbe  center  of  tbe  town:  Newbury  in 
limestone;  at  Somerville  with  prebnite;  at  Nabant,  poor,  iu  trap;  at  Kowe,  at  tbe  pyrite  mine 
witb  gabnite.  In  Khode  Island,  at  Cumberland^  in  a  kind  of  trap.  In  Qmn.,  at  naddam.  in 
large  splendid  crystals;  on  Hosmer  Mt.,  \  mile  S.W.  of  Willimantic.  In  N.  York,  2  m.  S.E.  of 
Amity,  in  quartz;  2  m.  S.  of  Carmel,  Putnam  Co.,  witb  hornblende  and  garuet;  2  m.  S.  of 
Coffee's,  Monroe.  Orange  Co.  ;  6  m.  W.  of  Warwick,  pale  yellowlsh  ereen,  witb  titanite  and 
pyroxene;  on  New  York  island  on  tbe  East  river,  near  88tb  St.  In  if.  JerMy.  at  Franklin, 
massive;  at  Roseville  in  Byram  townsbip,  Sussex  Co ,  in  good  crystals.  In  Penn,,  at 
E.  Bradford;  on  Jobn  Balderson's  farm,  Kennett  townsbip.  Cbester  Co.  In  Maryland,  at 
Webb's  mine,  Cumberland.  In  N.  Carolina,  from  tbe  gold-wasbings  of  Rulberford  Co.;  fine 
crystals  at  Hampton's,  Yancey  Co.;  White'smill,  Gaston  Co.;  Franklin,  Maçon  Co.;  in  crystals 
and  crystalliiie  masses  In  quartz  at  Wbite  Plains,  Alexander  Co.  In  Miehigan,  in  tbe  Lake 
Superior  région,  at  many  of  tbe  mines;  at  tbe  Norwicb  mine,  beautifuUy  radiated  witb  quartz 
and  native  copper.  In  Colorado,  in  tbe  Pike's  Peak  région  (fig.  10);  also  in  calcite  at  tbe 
Calumet  mine.  Calumet,  Cbaffee  Co.  In  Canada,  at  St.  Joseph,  Beauce  Co.,  Québec,  in  a 
concretîonaiT  arglllaceous  rock. 

Epidote  is  one  of  Haûy'scrystallographic  names,  derived  from  tbe  Greek  eniôoa-iî,  inereeue, 
and  translated  by  bim,  'qui  à  reçu  un  accroiasement,"  the  base  of  tbe  prism  (rbomboldal  prism) 
having  one  side  longer  tban  tbe  other.  In  its  introduction  Haûy  set  aside  three  older  names. 
Tballite  (from  BaXXoî,  color  of  young  twigs,  alluding  to  tbe  green  color)  was  rejected  because 
it  was  based  on  a  varying  cbaracter,  color;  Delphinite  and  Arendalite,  because  derived  from 
localitîes.  But  the  name  Epidote  is  now  so  involved  in  geological  as  well  as  mineralogical 
llterature  that  tbe  law  of  priori ty  cannot  well  do  tbe  justice  demauded  of  it.  "Werner's  name 
Pietacite,  from  TfiaroiKia,  îhe  pistachio-nut  (referring  to  the  color),  was  not  proposed  as  early  as 
thaï  1  ite  or  epidote. 

Alt.— Epidote  is  less  liable  to  altération  tban  most  of  tbe  silicates,  partly  because  tbe  iron  it 
con tains  is  mostly.  when  not  wholly,  in  the  state  of  sesquioxide. 

Artif.— Epidote  bas  not,  as  yet.  been  found  among  tbe  crystallizations  of  furnace  slags.  or 
formed  in  tbe  laboratory  of  the  chemlst,  althougb  it  bas  been  a  fréquent  resuit  of  tbe  action  of 
beat  and  steam  on  ferruginous  sandstones  accompanying  tbe  éjection  of  doleryte  and  otber 
eruDtive  rocks 

Réf.— '  Vh.  Min.  Ges.,  16,  31,  1880,  and  Min.  Russl.,  8,  44;  from  measurements  of 
crystals  from  Untersulzbach;  tbe  agreement  of  measured  and  calculatcd  aueles  shows  that  thèse 
éléments  are  probably  more  précise  tban  those  of  Koksbarov,  Sr..  (Min.  Kussl.,  3,  268,  1858,) 
generally  accepted  bitherto.  viz.,  1*58073  :  1  :  1-80574.  fi  =  W  36'.  Tbe  position  bere  taken  is 
that  of  Marignac  and  now  adoptcd  by  most  authors;  with  Mobs  and  Naumann  (also  Dana,  earlier 
Eds.)  a  (T)  -  ÏOl,  c  (M)  =  100,  z  =  ïll,  l  =  001,  etc. 

*  See  Bkg.  (Zs.  Kr  ,  2,  331.  1878)  for  a  list  of  planes  with  eariy  autborities,  etc.;  be  enumer- 
ates  220  planes.  includinsT  147  determined  by  bim,  but  many  are  doubtful,  especially  those  (about 
100  in  number)  in  tbe  strîated  orthodome  zone.  Cf.  also  GWt.,  Index,  1,  557,  1886,  and  lecentlv 
Flink,  Artinl  (see  below),  and  lîintze,  Min.,  2.  210  et  seq..  1890.  Tbe  list  bere  given  includesall 
the  common  planes  and  some  others. 

For  important  memoirs  on  epidote  see:  Haid.,  Ed.  Phll.  J.,  10,  805,  1824;  Lévy,  Min. 
Henland,  2.  115,  1837;  Mgc,  Blbl.  Univ.,  Suppl  .  4.  148.  1847;  Hbg.,  Min.  Not.,  1,  28-25, 1856. 
2.  10,  1858;  Kk.,  1.  c;  Zeph.,  Ber  Ak.  Wien,  34,  480.  1859.  45,  381,  1862;  Dx.,  Min.,  1.  248. 
1862;  Rath.  Pogg.,  115.  472.  1862.  Enr.,  6  868.  1873;  Scbrauf,  Ber.  Ak.  Wien,  64  (1).  159. 1871; 
Brz.,  Min.  Mitth.,  49.  1871:  Klein,  Jb   Min..  118.  1872:  Bkg..  1.  C.  Bgr.  Zs.  Kr..  16.  91.  189a 


EPIDOTB  OBOUP—PIEDMONTITE.  621 

Récent  papers  are  by:  Flink,  Ak.  H.  Stockh.,  Bihang,  12  (2),  p.  2,  46,  52, 1886;  Artinf, 
Hem.  Ace.  Linc,  4,  880,  1887;  Grftnzer,  Min.  Mittb.,  9,  861,  1887;  BrMgnatelli,  Zs.  Er.,  17, 
iS29.  1890. 

*  Optical  constants,  Dx.,  Min.,  1,  218,  219.  1862.  N.  R.,  181,  1867;  Klein,  Untersulzbach, 
Jb.  Min.,  p.  1,  1874;  also  Artini.  1.  c,  et  al, 

*  Absorption  phenomena,  Berlin,  réf.  under  iolite,  p.  421;  Ellein,  1.  c.  ;  Laspeyres,  Zs.  Kr., 
4,  444, 1880;  Pulfrich,  Zs.  Kr.,  6, 142, 158,  1881;  Ramsay,  ib.,  13,  97,  1887.  Absorption  spectra. 
Becquerel,  C.  R.  108,  282,  891,  1889. 

PiCROEFiDOTE  Damour  and  Des  Cloixeaux,  Bull.  Soc.  Min.,  6,  23, 1883.  In  wbite  or  sligbtly 
yellowish  transi ucent  crystals,  baving  the  babit  (prismatic  |  o)  and  approximately  the  angles  of 
epidote;  also  similar  optically.  Scratcbes  gloss;  B.B.  infusible.  Con tains  essentially  silica, 
alumina,  magnesia,  and  traces  of  lime;  presumably  a  maffnmum-êpidote,  Observed  with 
diopside,  pynte,  calcite  in  tbe  lapis  lazuli  from  Lake  Baikal,  Siberia. 

408.  PIEDMONTm.  ROd Magnesia (fr.  Piedmont)  Oan«<.,  Min,  106, 1758.  Manganèse 
rouge  (id.)  Napione,  Mem.  Ace.  Turin,  4,  1790.  Manganèse  oxydé  violet  sillcifère  (id.)  H,,  Tr., 
<  1801.  £pidote  manganésifère  (id.)  L.  CordUr,  J.  Mines,  13,  135.  1808;  H.,  Tabl.,  1809. 
Flemontischer  BraunstemTTi^n.,  Hoffm.  Min.,  4,  a,  152, 1817.  Manganepidot  Oerm,  Piemontit 
Kenng..  Min.,  75.  1858. 

Monoclinic.  Axes  à  :  5  :  (5  =  1-6100  :  1  :  1-8326;  p  =  ♦64°  39'  =  001  A  100 
Laspeyres*. 

100  A  100  =  55"*  30',  001  A  ÎOl  =  63°  30^',  001  A  011  =  58°  52^'. 

Formai:  a  (100,  a),  h  (010,  «),  c  (001,  0\  m  (110,  /);  e  (101,  -  14),  i  (Î02,  fi), 
r  (ÎOl,  1-i);    n  (îll,  1). 

Angles:  mm"'  =  111"  0'. ci  =  84'*  18',  «r  =  OB'"  301',  aï=  81* 8',  en  =  75°  16',  a'n  =  69'  22f, 
»»'  =  110"  29'. 

Twins:  tw.  pi.  a,  often  polysynthetic;  also  c  very  rare.  Crystals  prismatic 
1  l  like  ordinary  epidote,  bat  aistlDct  forms  rare  ana  faces  usually  dull.  Also 
massive. 

Gleavage:  c  perfect;  a  less  se.  Fracture  uneven.  Fragile.  H.  =  6-5. 
G.  =  3*404  Breith.  Luster  vitreous;  slightly  pearly  on  other  faces.  Color  reddish 
brown  and  reddish  black;  in  very  thin  splinters  colombine-red.  Streak  reddish. 
Opaque  to  subtranslucent. 

Pleochroism  strong:  c  red,  b  amethyst  to  pink,  a  orange  to  citroo-yellow. 
Absorption  o  >  b  >  c  Optically  +.  Ax.  pi.  |  *.  Bxa.r  A  <J  =  4-  82°  34', 
Bx^y  =  83°  19',  or  Bxe.r  A  <5  =  -  7°  26',  Bx^y  =  -  6°  41';  hence  c,  as  in 
epidote,  nearly  1.  a,  Lasp.',  St.  Marcel.  For  Japanese  piedmontite,  extinction- 
4uigle  =  a  A  2  =  Bxo  A  à  =  —  3°  Kotô.  Dispersion  inclined,  strong.  Axial 
angles,  Dx.: 

2H,  =  82°-90°  2Ho  =  121°-126° 

Comp.— HCa,(Al,Mn,Fe),Si.O„  or  H,0.4Ca0.3R,0..6SiO,.      If   Al  :  Mn  :  Fe 
=  3:2:1,  the  percentage  composition  is:   Silica  33-6,  alumina  14*3,  iron  sesqui- 
oxide  14-9,  manganèse  sesquioxide  14-7,  lime  20-9,  water  1*7  =  100. 

AnaL— 1,  Rammelsberg,  Min.  Ch.,  595,  1875,  also  Lasp.,  1.  c.  Most  earlier  analyses  (5tb 
Ed.,  p.  2a5)  neglect  the  water.  2,  Takayama,  J.  Coll.  Se.,  Japan,  1,  808,  1887.  8,  Igelstrôm, 
Ofv.  Ak.  Stockh.,  24,  11,  1867.  4,  Flink,  Ak.  H.  Stockh.,  Blhang,  13  (2),  No.  7,  52,  1888; 
also  Svensson  and  Tamm,  quoted  by  Flink. 

810,    AUO.  Mn,03  Fe^O.    CaO    MgO  H,0 

1.  St.  Marcel  G.  --  8518        8864    15  03    1500      8  38    2219      —     178  =  10102 

2.  Japan  8616    22  52      6  43      9'88    2205    0*40    820  Na,0  0*44  =  100*68 
a  Jakobsberg                      f  33-81     1858      4-85»  1257    2646    8-04      — •  =    99*81 

4.  "  86-44    24  65      452    1244    1952      —     819  =  100-76 

*  MnO.  ^  Ignition,  separately  determined,  0*94. 

Pyr.,  etc.— B.B.  fuses  with  intumescence  at  8  to  a  black  lustrons  glass.  Gives  strong  reao* 
lions  for  man^nese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  adds,  but  when 
previoiisly  ignUed  gelatinizes  with  hydrochloric  acid.  Decomposed  on  fusion  with  alkaline 
carbonates. 
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Obs.— Occurs  at  St.  Marcel,  in  the  vallev  of  Aosta,  in  Piedmont,  in  braunite  with  quartz, 
greenoyite,  violan,  and  tremolite.     Common  in  the  rrystalline  schists  of  Japan  at  numeroiu 

g  oints,  with  quartz  in  piedmontite-schist,  also  as  au  accessory  in  glaucophane-schist,  and 
1  gênerai  in  tlie  cblorite-sericite  gneiss  of  the  Archiean.  It  sometimes  occurs  as  a  nucleua 
suri'ouuded  by  ordinary  epidote.  Also  in  the  mica  schistb  of  the  Ile  de  Groix,  Brittany,  and  in 
Ëngland. 

A  manganesian  epidote  (anal.  8,  4)  occun  in  aygtalline  Umeatone  at  Jakobsberg,  Nordmark, 
Sweden'. 

Re£ — 1  Zs.  Er.,  4,  485,  1880.    Flink  observed  on  the  manganepidote  (anal.  4)  of  Jakobs- 
berg  (cf.  epidote)  a  (100),  c  (001).  m  (110),  tf  (120),  m  (102),  •  (Î02).  r  (ÏOl),  o  (011).  n  (îll)  wiih 

d  :  ï  :  é  =  15807  :  1  :  1*8057.  /î  =  64'  86'.  Optically  -.  a  A  <i  =  Bx^^r  A  ii  =  -  4^  34', 
Bxa.y  A  i  =  -  5'  30',  2Ha.r  =  86'  52',  3Ho.r  =  89°  26',  .\  3Vr  =  88'  40^'.  In  composition 
and  optical  chai-acters  it  lies  between  ordinary  epidote  and  piedmontite. 

*  Absorption  phenomena,  etc..  cf.  Lasp.,  1.  c;  Dx.,  Bull.  Soc.  Min.,  6,  25,  1888. 


409.  AliLANTTB,  or  Orthite.  Crystallized  Gadolinite?  (f  r.  Greenland)  T.  AUan,  Tr.  R 
Soc.  Edinb..  6,  345  (read  Nov.  1808)  =  Âllanite  Tliamson,  ib.,  371  (read  Nov.  1810);  Phil.Mag., 
36,  278.  1811.  Cerin  (fr.  Riddarhyltan)  Hmager,  Afh..  4,  327.  1815.  Ortbit  (fr.  Finbo)  Beru, 
Afh..  6,  32,  1818.  Pyrorthit  (fr.  Kârarfvet)  Ben.,  Afh.,  5.  62. 1818.  Bucklandit  (fr.  ArendalL 
Letfy.  Ann.  Phil..  7,  134,  1824.  Tautolit  (fr.  L.  Laach)  BreOh.,  Schw.  J  ,  50,  321.  1826.  UnU- 
orthit  Herm.y  J.  pr.  Ch.,  23,  273, 1841.  Bagrationit  (fr.  Achmatoysk)£%.,  Kussisches  Berg. 
J..  1.  434,  1847;  Pogg.,  73,  182,  1848  \noi  Bagrationite  Uerm,,  =  Epidote].  Xanthorthit  (fr. 
Erikberg)  Herm.,  J.  pr.  Ch.,  43,  112. 1848. 

Monoclinic.     Axes  à  :  ^  :  (J  =  1-55090  :  1  :  1-76908;  ft  =  ♦64°  59'  =  001  A  100 
Rath*. 

100  A  110  =  ♦54'*  34',  001  A  101  =  63°  24',  001  A  011  =  58°  2i'. 


Fomui*: 
a  (100,  »-î,  T) 
c   (001,  0,  M) 

n  (1010,  i-ÎÔ)' 
p  (610.  vif 
u  (210,  »-2) 


f?i(110,  /,  z) 

m  (102,  -  i-i) 
e  (101,  -  l'ïf 
h  (201,  -  2-i)* 
a  (103,  H) 
»    (i03,i.i) 


s  (203,  H) 
r  (ÎOl,  1-î) 
l  (201.  2-i) 
g  (703,  i-i>' 
/  (801,  8-i)* 
A  (Soi,  5-i)^ 


k  (012.  i-i) 
o  (011,  1-i) 

K(115.  -  i)« 
«  (113,  -  è) 
d  (111,  -  1) 
«  (113.  i) 


n  (ïll,  1) 

q  (321,  3) 

V)  (211,  -  3-3> 
y  (211.  2-2)» 
p  (124,  i-à)» 


3. 


a 


e 


Figs.  1,  Moriah,  N.  T.,  i  nat.  slze.    2,  UralarihiU,  Ilmen  Mte.,  Kk.    8,  BueklandUe, 

Laacher  See,  Rath.    4,  Bagrationite,  Kk. 
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ch 
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cr 


itt 


=  lOO*" 

=s  22** 

=  84'* 

«s  46'' 

as  23° 

=  34°  151' 

=  45*  27^ 

=  68°  24' 


27V 
19*^ 


a'r  = 

♦5r  87' 

a   = 

89°    1' 

Î.Z 

98°  12' 

770  26' 

00'  - 

116'    5' 

Où    = 

87*»  83' 

ed  = 

52"    9' 

om  = 

75'  48i' 

ex  = 

5r  29f 

Cfi 

=  74**  49' 

do 

^^ 

37"    6i' 

eq 

-  89"  28' 

dn 

;^ 

61"  88' 

at 

=  50"  87' 

w 

*™" 

61"  86' 

ad 

=  49"  40' 

da 

2^ 

88*    9' 

ao 

=  76"  454' 
=  83"    8^ 

ixaS 

:= 

83"  16' 

a'x 

im' 

r= 

108"  34i' 

an 

=  68"  43' 

7^ 

— ~ 

114"  33' 

a'g 

=  60"  51' 

fM0' 

5S 

58"  41' 

atc 

=  84"  15' 

W 

= 

75"  84J 
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EPWOTE  OBOUP'-ALLANITS,  623 

Twins:  tw.  pi.  a;  aiso  curare.     Crystals  often  flat  tabular  |  a;  aiso  long  and 

ilonder  to  acicalar  prismatic  by  elongation  1  axis  h  Aiso  massive  and  in  embedded 
ingnlar  or  roanded  grains. 

Gleayaçe:  a  and  c  in  traces;  aiso  m  sometimes  observed.  Fracture  uneven  or 
labconchoiaal.  Brittle.  H.  =  6 '5-6.  G.  =  3*5-4*2  Luster  submetallic,  pitchy, 
or  résinons — occasionally  vitreons.  Golor  pitch-brown  to  black,  eitlier  brownish, 
greenisb,  grayish,  or  yellowish.  Streak  gray^  sometimes  slightly  greenish  or 
brownisb.     Subtranslucent  to  opaque. 

In  part  normally  anisotropic  and  biaxial  witb  strong  pleochroism  :  c  brownisb 
yellow,  b  reddish  brown,  a  greenisb  brown.  Optically  —,  Double  refraction  weak 
and  variable.     Ax.  pi.  |  b.    Bx»  A  ^  =  32 J°  approx.     /3  =  1*682  Lcx. 

Accordinç  to  Brôgger,  optically  — .  Ax.  pi.  J_  b  and  inclined  to  ^  •—  371° 
Sorasvand.  Aiso  for  other  occurrences,  Arendal,  Hitterô  extinction-angle  34°-37  , 
40-41°.  Aiso  isotropic  and  amorphous  by  altération  analogous  to  gadolinite'  and 
homilite. 

Var. — Tbis  species,  while  cloeely  like  epidote  !n  ciTstallization,  varies  much  in  the  résulta 
of  analyses,  and  aiso  in  external  appearance.  The  more  promiuent  ways  of  variation  are  the 
folio wing:  (1)  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acicular. 
(2)  The  crystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Des  Cloizeaux 
•observed,  and  as  bas  been  more  closely  studied  by  BrOgçer.  (8)  The  amount  of  water  présent 
varies  from  2  p.  c.  to  17  p.  c,  and  the  hardness  and  spécifie  gravity  correspondinglv,  the  kinds 
-cou  tain  in  g  the  most  water  being  lowest;  and,  in  some,  O.  not  ezceeding  2'SS.  (4)  There  is  aiso 
much  diversity  in  pyrognostic  and  other  cliemical  characters,  as  cxplalued  beyond. 

The  varieties  that  hâve  been  distinguished  are  as  follows: 

1.  AllaniU.  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  5  to  6 
wide,  and  an  inch  or  so  thick.  Color  black  or  brownisb  black.  G.  =  8*50-3  05.  Named  after 
T.  Allan,  the  discoverer  of  the  minerai,  and  found  among  spécimens  from  East  Greenland, 
brougbt  to  Scotland  by  Qiesecke  early  in  the  century.  G&rine  is  the  same  thing,  named  by 
Hisinger,  having  H.  =  6;  G.  =  8'77-8'8;  luster  weak,  greasy;  and  being  subtranslucent  in  thin 
spliuters. 

Bucklanditô  is  anhydrous  allanite  in  small  black  crystals  from  a  magnetite  mine  near  Aren- 
dal, Norway.  It  was  referred  hère  by  v.  Rath  on  the  ground  of  the  angles  and  physical 
characters  (Pogg.,  113,  281.  1861).  That  of  the  Laacher  See  is  aiso  shown  to  hâve  the  angles 
of  allanite  by  JR^th  (1.  c);  the  angles  are  those  cited  above  as  the  angles  of  the  spccies.  Tautolite 
Breiih.  is  aiso  from  the  trachyte  of  the  Laacher  See  and  is  probably  the  same  species. 

2.  UrtUorthite  is  allanite  in  large  prismatic  crystals  from  the  Ilmen  Mts.,  near  Miask. 
H.  =  6;  G.  =  8-41-S'60  Herm.;  8*647  Rg.  It  is  pitch-black,  gives  a  gray  powder,  and  is 
nearly  anhydrous. 

3.  BagnUUmite.  Occurs,  according  to  Eoksharov,  in  black  crystals.  which  are  nearly  sym- 
metrical  like  the  bucklandite  of  Achmatovsk,  and  not  lengtbened,  like  uralorthite,  in  the 
direction  of  the  orthodiagonal.  Angles  the  same  with  those  of  uralorthite.  H.  =  6*6. 
G.  =  3*84  Kk.  Streak  dark  brown.  B.6.  intumesces  and  forms  a  black,  shining,  magnetic 
pearl.  In  powder  not  attacked  by  hot  hydrocbloric  acid  or  by  boilin^  nitric  acid.  Named  after 
the  discoverer,  P.  R.  Bagration.  From  Achmatovsk,  Ural.  Hermann  bas  described  and 
analyzed  wbat  he  calls  hcigrationiU,  from  Achmatovsk,  which  he  states  bas  the  angles  of  the  hwc}^' 
\d,nà\\e  cf  Aefimatùtsk,  and  which,  therefore,  is  true  epidote  (q.v.)-  The  analyses  by  Hermann 
sustain  this  référence. 

4.  Orthite  included,  in  its  original  use,  the  slender  or  acicular  prismatic  crystals,  often  a  foot 
long.  a)ntaining  some  water.  But  thèse  graduate  into  massive  forms,  and  some  ortbites  are 
anhydrous,  or  as  nearly  so  os  much  of  the  allanite.  The  name  is  from  op^àî.  straight.  The 
tendency  to  altération  and  hydration  may  be  due  to  the  slendemeas  of  the  crystals,  and  the  con- 
séquent great  exposure  to  the  action  of  moisture  and  the  atmosphère.  Luster  vitreous  to  greasy. 
Some  autbors  use  orthite  as  the  comprehensive  name  of  the  species. 

5.  Xanthorthite,  of  Hermann,  is  yellowish  and  contains  much  water.  and  is  apparently  an 
altered  variety:  G.  =  2-78-2*9.     Named  from  ^cxvOoÇ,  yelloWy  and  orthite. 

6.  PyrorihiU  of  Berzelius  is  an  impure  altered  orthite-like  minerai,  in  long  prisms  of  rather 
loose  texture,  containing  as  its  principal  irapurity  some  carbonaceous  material  (over  80  p.  c), 
and  showing  this  in  its  burning  before  the  blowpipe.  Named  from  icvpt  fire,  and  ortfiUe. 
From  Râranvet,  near  Falun,  Sweden. 

Comp.— Like  epidote  HRR,Si,0„  or  H,0.4R0.3R,0,.6SiO,  with  R  =  Ca  and 

m 

Fe,  and  R  =  AI^Fe^  the  cerinm  metals  Ce,Di,La^  and  in  smaller  amonnt  those  of 
the  yttrium  group.  Some  varieties  contain  considérable  water,  but  probably  by 
altération. 

On  the  composition  of  allanite,  see  Rg.,  Zs.  G.  G^.,  24»  60, 1872. 
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An^— 1-18,  Engstrtm,  Akad.  Afhandliug,  Upsula,  1877.  U-27.  Cleve.  quoled  by  Ed| 
BlrOm.  38,  Paijkiiir  Akad.  Afbandl  ,Up8aI«.  1875,  p.  17.  29,  Ralb,  Pugg..  118.  369,  18« 
80  Rk  Min  Cb  ,  748,  1860.  81,  Heruuinn,  J.  pr.  Ch.,  88,  199,  1863.  32,  Page.  Chem.  News. 
46  195  1882  33,  IJiinuiugton,  Am.  Ub.  J.,  4,  139,  188a;  also  Koetiig.  Proc.  Ac.  Pliilad.,  103. 
188à  34.  Memuiini'er.  ib.,  1,  177,  1885.  35,  F.  A.  Genih.  Min.  N.  G.,  46.  1881.  36.  Id.,  Am. 
Pbil'  Soc  20,  403,  1882.  37.  H.  F.  Keller.  Ara.  Pbil,  Soc..  24.  42.  1887.  38.  39.  Genth.  Am, 
J  8c  40,  118,  1890.  40,  Eakiiis.  Proc.  Colomdo  8c.  Soc.,  a,  32,  1885.  Also  5lh  Ed., 
288. -For  analyses  sec  tlie  preci^ding  puge.  ,       ,      ,      ^       ^  i     ,.  .  ■  j       ■  ,j  „ 

Pyr_  etc.— Sonie  viiHetits  give  mucli  water  In  the  closed  lube  and  ail  kiods  yield  a  gmal! 
amount  on  slruiig  Iguition.  B.B.  fuses  easily  and  swellg  up  (F.  =  2-5)  to  a  dark,  blebby.  mar 
nelit  glaw.  WiSi  tbe  fluxea  rcacrs  for  iron.  Most  varietles  gelalJuUe  wilb  bydrocblorlc  acii 
but  if  previously  Igniled  are  not  decompoaud  by  Mcld. 

Oba.— Occura In  «Ibitic  and  couiluoh  feldspiubic  grauite,  gneiBS,  ayeuite,  zlreoii-Byenite.  por- 
phyry  Also  in  whlte  limeslone,  and  otten  iii  mines  of  raagnetic  Iron.  Riither  cominon  ns  an 
accessory  constituent  Id  niBuy  rocks,  «s  fn  andeayte.  diorjle.  dacyle.  rhyolyte.  loualyie  of  Mt. 
Adamello  (Itath).  tbe  scapolite  rocks  of  Odegaarden,  Norway  (Lcx.),  elc.    Cf.  Iddings  and  Cross, 


_     _  _     Jdegaarden,  Norway 
Am  J  8c.,  30,  108,  1885;  Ux,.  Bull.  Soc.  Min..  12, 210. 1889.     Sometlmes  inclosed  as  a  nucleua 

in  cryatab  of  tbe  isomorphous  apecies,  epidotf    t^i'"--..    m_i-..j  ~_j  ...i 1^..  <>j„_ 

denakiOld,  F.  J.  Wiik,  Hia-Saml.  Helaingfoi 
llchesler,  Md.,  Hobbs'}. 


s  al  SilIbOle,  Finlaud  and  otber  points  (Nor- 
.,  flg.  7.  1887,  Lez.,  I.  c,  et  al.,-   ùmllarly  at 


:   tbe  Acbma- 


Allanite  encloaed  wltbin  epidote,  llcbester,  Hd..  Hobbs'. 

Attanite  occurs  in  Greenlaod.  In  granité,  at  Crlffel.  in  Bcotland,  in  small  crystaU;  at  Jotun 
P]eld  in  Norway.  in  a  kind  of  porpbyry.  and  at  bnanim,  in  albile.  along  wilb  rutile  and  apatite; 
Bttbe  PlaueuBche  Grund.  uear  Dresden;  in  granité  Ht  tlie  Schwarxe  Kriix  uear  Scbmiedefeld 
and  elsewhere  in  tbe  ThQriuger  Wald;  in  tbe  granité  of  8lriegau,  Silesbi  Al  VesuviuB  in 
ejected  masses  wilb  sanidiue,  sodalite,  nephclile,  bornblende,  etc.  Similarly  in  tractaytic  ejected 
masses  at  tbe  Laacher  Sec  {bucklandite)  with  snnidine,  mica,  hornblende,  etc.  In  granular  llmO' 
atone  at  Aiierbacb  on  tbe  Bergstrasse.  but  rare.  Cvrine  occura  at  tbe  Bastntls  mine.  In  Weatman 
land,  8weden,  with  cerite,  bornblende  and  cbalcopyrite. 

Orfhite  occure  in  acicular  crygtals  sometlmes  a  font  long  at  Finbo  near  FUun  in  Sweden;  at 
Ytterby  and  8kepMbolm  near  SWckbolm.  in  hlack  vitreous  massea  dissemiaated  through  gneiss; 
also  at  KragerO,  HitterO,  and  Fille  FJeld  in  Norway;  at  SllIbOle;  also  at  Stanarik,  parisb  of 
Helsinge,  In  Flnland,  formlng  tbe  nucleua  of  epidote  crystals;   uraiorthile  occ  "'■  '    "" 

crystals   of   zircon    In   Hesh-red    feldapar   at  Mlask   in  tbe  Ural;   bagraiioniU   e 
tOTsk  mine  near  Zlatoust. 

In  Mou.,  at  the  Bolton  quarry;  at  8.  Royalston,  in  bouldeis;  in  Atbol.  on  Ibe  road  to 
Westminster,  in  gneiss;  at  Swampscot,  near  Harblehead.  In  Oonn.,  at  Allen'sTein,  at  tbe 
gneiiB  quarries.  Haddam.  In  N.  York,  near  West  Point,  in  tabular  cryst.  ;  Morlab.  Esses  Co., 
wltb  nûgoetite  and  apatite,  some  cryst.  8-10  in.  long.  6-8  broad,  and  1-2  tbick;  at  Monroe, 
Orange  Co.  In  JV.  Jerteg,  at  Franklin  wilb  feldspar  and  magnclite.  In  ftnn..  at  S.  Mountain, 
near  Belbleliem,  in  large  crystaU;  at  E.  Bradford  in  Cbealer  Co.  (called  orthile,  G.  =  8-5);  at 
Eaaton,  Norlhampton  Co.(î);  Prlcetown,  near  Readlng,  Berks  Co.,  abondant.  In  Virginia,  in 
large  masBesin  Amberst  Co.;  also  in  Bedford.  Nelson,  and  Amella  counties.  laN.  Carolina, 
in  cmtala  at  tbe  biddenite  mine  in  Alexauder  Co  ,  wîtta  emerald.  etc..  also  in  Mitcbell  Co..  at 
the  Wiseman  mica  mine;  at  Balsam  Gap,  Buncombe  Co.;  massive  in  large  quanliliea  neai 
Betliany  Church,  Iredell  Co  ;  also  Democrat  P.  O.,  Madison  Co.;  at  Biindletown,  nnd  at  ttie 
drcon  mines  In  Henderson  Co.  At  the  Devll's  Hcad  Ml..  Douelas  Co.,  Colorado.  Aa  an 
accessory  rock  conslituent  it  bas  been  identiâed  in  many  locniilîea  (cf.  above).  In  CajMda. 
at  Bay  Bi.  Paul,  Cbarlevoix  Co.,  Québec;  in  a  rork  composed  of  labradoriteandhyperstliene 
from  Lake  8t.  John.  ChicouUmi  Co.,  Québec;  at  Hollow  Iake,  bead  waifrs  of  tbe  S.  Huskoka, 
Ontario. 


£26  BILICATES. 

Alt — The  hydrous  Tarieties  of  allanite  or  ortbite  (see  several  of  the  analyses  given  on  p. 
524,  also  vcbHU  below)  are  properly  altered  forma  of  the  species.  They  often  contain  car  bon 
dioxide.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium  proceed  at  times  from 
the  altération  of  allanite. 

The  altération  product  of  the  allanite  of  Amherst  Co.,  Va.,  which  forms  an  earthy 
pulvérulent  crust  about  the  original  minerai  (anal.  1,  J.  A.  Cabul,  Ch.  News,  30, 141,  1872),  has 
been  analyzed  by  J.  R.  Santos  (ibid.,  38,  06,  1878),  anal.  2,  8: 

G.  SiOt      Âl«0|    Fe,Ot     FeO    CesOg  (La,I>i),0|  Tr,0|  OaO    MgO  BeO     H^O 

1.  Amherst  Co.,  Va., 

AllaniU  8*88      8128    1645    8  49    18*67  11*24      9*90      1*66    8*69  022  0*24    2'28 

[=99  06 
a.  Cru8t.inner,W*.r(l.  806    16-88  8714      —      718       —         —       —     —   0*94  29  56 

[=99*64 
8.      "     outer,tcA*/d  21*37    20*66  12*24      —21-90       —         —       —     -    196  2187 

[=  99-49 

ReC^i  Laacher  See,  Pogg.,  113.  281,  1861.  *  See  Ek.,  Min.  Russl..  3,  844,  1858.  4.  87, 
1862;  also  earlier  Haid..  Min.  Mohs,  3,  68,  1825,  Pogg..  6,  157.  1825;  Rose,  Reis.  Ural.  1,  482, 
1837;  Credner,  Pogg.,  79,  144,  1850:  A.  E.  Nordenskiôld,  Laurinkari,  ib.,  101,  685,  1857; 
terine,  Ofv.  Ak.  Stockh.,  27,  551,  1870;  Rath,  hueklandUe,  Laacher  See,  ib.,  113,  281,  1861; 
Gdt.,  Index,  2,  48»,  1890.     Gdt.  includes  also  Î04,  §02. 

s  Rath,  Vesuvius,  Pogg.,  138,  492,  1869.  *  Id..  Radauthal,  ibid.,  144,  579.  1871.  *  Bauer, 
Schwarze  Erux,  Scbmiedefeld,  Zs.  G.  Ges.,  24,  885.  1872.  *  Rath,  Auerbach,  Ber.  nied.  G^., 
p.  25,  Jan.  3,  18)81.  ''  Luedecke,  Schwarze  Erux,  and  other  localities  in  the  Thûringer  Wald, 
Zs.  Er.,10,  187.  1885. 

*  On  the  optical  structure,  etc.,  see  Dx.  &  Dmr.,  Ann.  Ch.  Phys.,  69,  857.  1860;  Dx..  Min., 
1.  259ei«w.,  1862;  Sjôgren,  G.  Fôr.  F6rh.,  3,  258.  1877;  Bgr..  Zs.  Er.,  16,  97,  1890;  Lcx.. 
Bull.  Soc.  Min..  11,  66,  1888. 

*  On  the  association  of  allanite  and  epidote,  see  Hobbs,  Am.  J.  Se.,  38,  228.  1889,  who  gives 
in  détail  the  earlier  literature. 

Wasitk  j.  F.  Bahr,  Ofv.  Ak.  Stockh..  19,  415, 1862,  and  Pogg.,  119, 572. 1868.  Vasite.  A 
much  altered  allanite,  of  a  brownish  black  color,  but  yellowish  brown  in  thin  splinters  and 
powder;  with  traces  of  cleavage  in  one  direction.  Bahr  supposed  it  to  contain  the  oxide  of  a 
new  métal  he  named  toanum  (after  the  royal  family  of  Wasa,  Sweden).  In  a  later  paper 
(Lieb.  Ann..  132.  227,  1864)  Bahr  makes  this  oxide  thoria.  Nicklès  had  suggested  previously 
that  it  might  be  impure  cerium.  From  ROnsholm,  an  island  near  Stockholm.  Analyses  by 
£ng8tr0m  are  (réf.,  p.  525)  as  follows: 

SiO,   ThO,  AlaO,  Fe,0,  Y,0,  Er,0,  Ce,0,  Di.O,  La,0«  CaO     H,0 

Blk.-hrown         82-75    098    11-45    1721    877    2*22    864    8-46    464    7-95    11-95  =  100-02 
Bed  88*40    094    15*66    1997    8-52    1*98    419    442    8-60    8*60    1897  =  10109 

MuROMONTiTB  Kerndt,  J.  pr.  Ch..  43,  228,  1848.  In  grains.  H.  =  7.  G.  =4-268.  Luster 
vitreous  or  slightly  greasy.  Color  black  or  greenish  black.  Apparently  related  to  allanite,  but 
contain ing  much  of  the  yttrium  metals,  also  béryllium  and  but  little  aluminium  or  cerium. 
Analy  sis— Eernd  t  : 

SiO.   AlaO.    Y,0,*   Ce,0«  La,0.  BeO     PeO     MnO    CaO    MgO   Na,0    E^O  H.O&loss 
8109     2  23     8714     654     8*54     552     1123     091     0*71     042     0-65     017     0*85  =  100 

*  Tttrium  earths. 

From  Mauersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge.  Kamed  from  a  Latin  ren- 
dering  of  Mauersberg. 

BoDBNTTE  Breith.,  Pogg..  62,  278.  1844,  Kersien,  ib.,  63,  185,  Kemdt,,  J.  pr.  Ch.,  43,  219, 
1848.  Related  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium, 
but  has  a  larger  percentage  of  alumina  and  lime,  and  no  glucina,  and  is  hydrous.  Composition 
according  to  Eerndl. 

SiO,    Al.O.    Y,0,*  CcaO,  La^O,    FeO     MnO   CaO  MgO  Na,0.  E,0   H,0 

86*12     10-84     17*48     10*46     7*57     12*05     1*62     6*82    2-84    084    1*21    8*02 lœs 01»  s  100 

*  rttrium  earths* 

Fnim  Boden.  near  Marienbere.  wîtb  muromontite. 
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14.  Axinlte  Group.    Triclinîc. 

410.  AJUMITIL  Espèce  de  Schorl  (fr.  CHsans)  Bchrmber,  1781,  de  Lfsle's  Crist,  2,  858, 
1788.  Schorl  yiolet,  Schorl  transparent  lenticulaire  (fr.  Oisans),  de  Lisle,  ib.,  and  J.  Phys.,  26» 
86,  1786.  Thumerstein  (fr.  Thum)  Wem„  Bergm.  J.,  54,  261,  1788.  GlasschOrl  Blumenb., 
Nat..  1791.  Schorl  violet,  Tanolite,  Dekmeth.,  Sciagr.,  1,  287,  1792.  Azinite  H.,  J.  Mines,  6,^ 
264,  1799.  Tr.,  3. 1801.    Thumite. 

Triclinîc.    Axée  à:l:i=z  0-49211  : 1 :  0-47970;  a  =  82°  54'  13",  /3  -  91** 
81'  43",  y  =  131°  32'  19"  Bath". 

100  A  010  =  48°  21'  8",  100  A  001  =  93°  48'  56",  010  A  001  =  97°  50'  8". 


Forma': 

«  aoo,  «,  v 

b  (010,  «,v)« 
«  (001,  0,  mf 

fi  (610,  i-by 

ir(8io,  f.8')M 

a  (210.  i-iy 
K(ll-70,  >^')M 

m  (110.  /',  ny 
h  (8Î0.  'iiy 


M  (lio.  '/.  Fy 
w  (i8o.  iiy 

i    (201,  24')» 

ç  (088,  H7 

/  (011.  M')* 

y  (021.2-l')« 

X  (OSl,  '2-ï)» 

Al  (041, '4.i)« 

W  (81%  f8')" 


0 
y 


(111.. 
(181. 

e  (îll, 
o-  (541, 
P  (871, 
*  (Ï38. 
o   (Î82, 

r  (Ï81, 

C   (Î66, 


17 
8-8')" 

.ly 
Aiy 

,7-i)* 

.1-8)» 

.8-8)* 

,14)'? 


g  (Î61,  >«)• 
F(ÎÎ2.  i,)»." 

I  (8Î1,  8^)» 
s  (112. '«* 
L  (4i6,  •#)» 
B  (686,  '!)• 
r  (lil,  !)• 
ir  (2âl,  '2y 
<P  (881,  '8)» 


r  (8-ÎÔ-8,  'V-*)" 
€  (688,  'Hy 

e  (882,  'HV» 

d  (2Jl,  '4-5)» 

*  (i82,  'f8)' 

n  (l8l.  '8.8)» 

*  (2él,  '6-8)' 
t  (871,  74)' 
0  (172,  'f7)'T 


1. 


10 


Jf 


<     m 


6. 


JPigB.  1,  Boorg  d'Olsans.    2,  Poloma,  Schrauf.    8^  Bethlehem,  Penn..  Frazler. 

Rath.    6,  Bourg  d'Oiaans,  Rath.    6,  Poloma,  Schrauf. 


4,  Botallack. 
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anjoATBB. 


aH 

= 

6*  21' 

CM, 

^ 

9*    2' 

4Êm 

^ï 

IS**  34' 

bm 

^ 

82'*  47' 

ah 

= 

7"  54' 

aM 

= 

28'  65' 

mM 

^^^ 

44*  2»' 

aw 

= 

89**  28 

es 

^^ 

72'  12' 

€bê 

*'~ 

21'  87' 

cg 

::z 

24*  ir 

^ 

=: 

84'  49 

eX  = 

ex  = 
etn  = 
«m;  = 
ce  = 
M  = 
er    = 

cJf  = 


47" 
62* 

65" 

95" 

♦80" 

44" 

27" 
44" 
68" 
89" 


Mr=    45* 


58' 
18' 

(y 

If 
34i' 
88' 
45' 
19' 
40f 

8f' 
55f 

15' 


n  = 

ré  = 

&r  = 

b'r  = 

ar  = 
M'e  = 

Mi  = 

jr«  = 

Mx  = 
My  = 
J/F  = 
V     = 


18" 
89" 
45" 
98" 
40* 
45" 
24" 
83° 
49" 
79" 
115" 
45" 


21 

25i' 

58' 

21' 

46' 

19i' 

84' 

18' 

25' 

12' 

24' 

54' 


me 

mr 

mX 

rê 

fny 

mo 

ox 

ho 

90 


=r 

•16*  r 

~ 

29*  4r 

— 

54*  88^ 

^^^ 

•27"  57' 

■zr 

64*  22* 

7— 

132^  46 

rr 

86^  25' 

5= 

49"  40* 

^ 

•85"  88' 

= 

•61 '^  51' 

^ 

^r  42' 

^■~ 

76"  48' 

7. 


8. 


Grystals  nsnally  broad  and  acute-edged,  but  varied  in  habit;  nsnally  with  M  (llO)* 
and  r  (lîl)  prominent,  rarely  x  (111)  ;  also  rarely  prismatic  ||  è  (f .  3).    Faces  in  zone 

mu  M,  also  Msx,  often  striated  | 
their  respective  intersection-edges; 
also  r  usually  striated  |  edge  r/M. 
Also  massive,  lamellar,  lamell» 
often  curved  ;  sometimes  granular. 
Cleavage:  b  distinct;  also  c,  w; 
r  interrupted;  M,  y  in  traces  (Dxj. 
Fracture  conchoidal.  Brittle.  H. 
=  6-5-7.  G.  =  3-271  Haid.;  3-294 
but  lifter  fusion  2*812  Rg.  Luster 
highly  glassy.  Color  clove-brown, 
plum-blue,  and  pearl-gray;  also 
honey-yellow,  greenish  yellow. 
Streak  uncolored.  Transparent  to 
subtranslucent. 

Pleochroism  strong:  J,  ^  pa^e  olive-green,  giving  with  dichroscope  olive-green 
and  violet-blue;  J_  edge  r/M  and  ||  r  cinnamon-brown,  giving  cinnamon-brown  and 
violet-blue.  Exhibits  idiophanous  figures.  Optically  — .  Ax.  pi.  and  Bx^  ap- 
proximately  _L  ^  (111)«  The  trace  of  the  ax.  pi.  inclined  40"  to  edge  x/M,  and  24** 
40'  to  edge  x/r'.  Dispersion  p  <  r\  inclined  and  horizontal,  very  prominent. 
Axial  angles  somewhat  variable,  even  in  sections  from  same  crystal,  Dx. 

2Ha.r  =  87"  80'  )  ^    _  .  .ft^ft       i  2Vr  =  74^  17'    2Ha.bi  =  87  47'  l  ^^,_  .  .«g.    .  j  2Vbi=  74"  39' 
2Ua.p  =  86"  33'  f  ^'-  -  ^  **^^  •  •  1  2Vr  =  73"  32'    2Ha.hi  =  86"  48'  f  ^"-  ^  Wl  •  •  j  2Vbi=  78"  49' 

Also  for  sectioDS  I,  very  thin:  II,  ratber  thick. 

I.  2Ha.r  =  84"  7'        2Ep  =  157"  51  H.  2Ha.P  =  82"  15'       2Er  =  148"  58' 


7,  Franklin.  N.  J.,  Pfd.    8.  Guadalcazar,  Id. 


Indices 

a 

n 

y 

2V 

2£ 

Red 

1-6720 

1-6779 

1-6810 

.-.      71"  88' 

158"  18' 

Blue 

1*6850 

1-6918 

1-6954 

.-.      71"  49' 

166°  88' 

Pyroelectric,  when  heated  to  120°  or  130°,  the  analogous  pôle  (Riess  &  Rose) 
at  the  solid  angle  rxW'^  the  antilogous  pôle  at  the  angle  mr'M'  near  plane  w. 
Hankel  finds  on  cooling  the  acute  edges  r/m  positive;  the  faces  M  and  the  obtuse 
edges  r/m  négative. 

Comp. — A  boro-silicate  of  aluminium  and  calcium  with  varyinç  amounts  of  iron 
and  manganèse.  Exact  composition  doubtful;  the  formulas  obtained  by  Rammel»- 
berg  and  Whitfield  are: 

Rg.,  HR,BAl,{SiOJ,;  Whitfield,  H,R,(BO)Al,(SiO,)..  R  =  Calcium  chiefly,. 
sometimes  in  large  excess  (anal.  4),  again  in  smaller  amount  and  manganèse  prom- 
inent (anal.  5-7);  iron  is  présent  in  small  quantity^  also  magnésium  and  basic 
hydrogen. 

Anal.— 1.  Rg..  Zfl  G.  Ges..  21,  689. 1869.  2.  3, Whitfield,  Am.  J.  Se..  34, 286. 1887.  4.  Baumert, 
quoted  by  Luedccke,  Zs.  Kat.  Halle,  42,  1,  1889.  5-7,  F.  A.  Genth,  Am.  J.  8c.,  41,  89<  89<k. 
1891. 
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G.  SiO,    B,Oi  A1,0.  Fe.Os  FeO     MnO    CaO    MgO   i^. 

1.  Bourg  d'OisaiiB  48*46    5*61    1638    2*80    6*78      2  62    2019    l'73    1*45  K,0  OU 

[=  101-08 

2.  *•  '•  41-58    4-62    1790    890    402      8*79    21 66    074    216  =  10082 
8.  Cornwall                             4210    4*64    17*40    8.06    5-84      4*68    20*58    0*66    1*80  =  10066 

4.  Radauthal  40*76    4*76    12*47    2*17    8*60      2*84    80*21    200    1*22  =  100 08 

5.  Franklin,  erytt.   8*858        42*77    510    16*73    1*08    1*60»  18-69    18*25    023    076  =  10016 

6.  "         lam.    8*806        42*47    505    1685    1*16    173^18*14    18  85    0  26    0  40=    99*41 

7.  Guadalcazar        8*299       42*85    517    16*96    5  00    0*19«     9*59    18*49    0*87    0*75  =    99  87 

•  ZnO,  including  0*12  CuO.  <>  ZnO,  including  009  PbO,  0*11  CuO.  «  CuO. 

Pyr^  «te — B.B.  fuses  readily  with  intumescence,  imparts  a  pale  green  color  to  the  O.F., 
and  fuses  at  2  to  a  dark  green  to  black  giass;  with  borax  in  O.F.  ^vesan  ametbystiue  bead  (man- 
ganèse), which  in  R.F.  becomes  yellow  (iron).  Fused  with  a  nuxture  of  bisulphate  of  potash 
and  tluor  on  the  platinum  loop  colora  the  flame  green  (boric  acid).  Not  decomposed  by  acida, 
but  when  previously  ignited,  gelatinizes  with  bydrochloric  ncid. 

Oba. — Axinite  occurs  in  implanted  glaasy  cfoTe-brown  crystals,  at  St.  Cristophe,  near  Bourg 
d'Oisans  in  Dauphioé,  with  albite,  prehnite.  and  quartz.  In  the  Harz  at  Andreasberg,  Trese- 
burg,  alfio  in  the  Radauthal;  in  granité  at  Strieeau.  Silesia;  on  Mt.  Monzoni,  in  Tyrol,  with 
brown  garnet  and  calcite  forming  a  vein  in  diabase;  Piz  Valatscha,  the  northcrn  Bpur  of  Mt. 
Skopi  south  of  Dissentis  in  £astem  Switzerland;  Poloma,  Hungaiy;  Baveno,  Italy;  Elba;  at 
the  siWer  mines. of  Kongsberg,  Norway,  in  small  crystals;  with  hornblende  or  magiietic  iron  in 
Kordmark,  Sweden;  L.  Onega,  Russia,  and  near  Miask  in  the  Ural;  in  Cornwall,  of  a  dark 
color,  at  the  Botallack  mine  near  St.  Just,  where  it  also  occurs  massive,  forming  a  peculiar  kind 
of  rock  with  garnet  and  tourmaline;  at  Trewellard,  at  Cam  Silver  near  Lamorran  creek,  and  at 
Boscawen  ClUfs  in  St.  Burien;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of  Tuvistock;  at  Thum 
near  Ehrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coquimbo,  Chili,  at  the 
mine  La  Buitro.  At  Guadalcazar,  Mexico,  in  minute  brownish  or  grcenish  crystals  embedded 
in  feldspar,  which  is  in  part  chan^sd  to  kaolinite. 

In  the  U.  S.,  at  Phippsburg,  Maine,  with  yellow  garnet  and  vesuvianite;  at  Wales,  Maine;  at 
Cold  Sprln^ip,  N.  Y.  ;  Franklin  Fumace,  N.  J.,  in  honey-yellow  crystals  and  lamiuated  forma 
with  rhodonite,  polyadelphite,  barite;  atBethlehem,  Pa.,  with  amphibole.  Rare  in  Northumber- 
land  Co.,  Nova  Scotia,  on  McKay's  brook,  a  brancb  of  N.E.  Mirimichi  river. 

Named  from  d^ivrtt  an  axe.  in  allusion  to  the  form  of  the  crystals.  The  name  yanolite  \a 
of  earlier  date;  but  it  means  tiolei'St4me,  and  violet  is  not  a  charncteristic  color  of  the  minerai. 

AIL — Crystals  altered  to  chlorite  occur  on  Dartmoor  in  Devonshire,  Eagland. 

Ret— I  ï'ogg.,  128,  20,  227, 1866  (Rath's  axes  calculated  for  Naumann's  position  are  entirely 
wrong).  The  position  taken  is  that  of  Naumann;  see  Frazier  (Am.  J.  Se.,  24.  442,  1H82)  for  a 
table  giving  the  symbols  of  the  planes  in  the  positions  of  Neumann  and  Miller,  Rath,  Des 
Cloizeaux.  Schrauf.  and  Frazier;  the  last  two  chosen  to  show  relation  to  titan ite  and  datolite 
respectively.  See  also  Gdt.,  Index.  1,  271,  1886.  who  gives  transformation-équations;  Solly. 
Min.  Mag.,  6,  203,  1886;  Hiutze,  Min.,  2,  487,  1891. 

*  HaQy,  Min.,  2,  559,  1822,  »  Phillips,  Min.,  p.  43,  1823,  identifled  by  Dx.  (1.  c).  *  Neu- 
maun.  Pogg.,  4,  63.  1825.  *  Dx.,  Min.,  1,  p.  515.  1862.  •  Mgc,  credited  by  Dx.  "»  Rath,  1.  c; 
he  adds  two  doubtful  planes  17  and  A.  •  Schrauf.  Ber.  Ak.  Wien,  62  (2),  712,  1870;  66  (1),  241, 
1872;  Atlas,  xxv,  1870.  •  Hbg,  Min.  Not..  5,  28.  1863,  II,  80,  1873.  '«  Websky,  Min.  Mitth., 
1,  1872.  "  Schmidt,  Zs.  Kr.,  6,  98,  1882.  »»  Pfd.,  Franklin  Fumace.  N.  J.,  Am.  J.  Se.  41, 
894,  1891. 

On  pyro-electTicUjL  Ricss  <&  Rose,  Pogg.,  69,  375.  1843;  Hankel,  Wied.  Ann.,  6,  57,  1879. 
Hêat  expantion,  Beckenkamp,  Zs.  Er.,  6,  451,  1881. 


Orthosilicates  not  included  in  foregoing  Groups. 

411.    Prehnite  H,Ca,Al,(SiO,),  Orthorhombic      0-8401  : 1 : 0-5549 

412*    Eantigite       H,(Ca,Mn)„Al,(SiO,),,       Orthorhombic      0-7148  : 1 2 1-0150 


418.     Ciupidine        Ca,Si(0,F,),?  Monoclinic 

/i  :  8  :  (5  =  0-7243  :  1  :  1-9342;    )»  =  89' 22' 
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411.  FRBBNITB.  Chrysolite  Sage,  Min..  1,  232,  1777.  ChiyBolUe  du  Cap  (a  kind  of 
Schorl)  de  Lùle,  2,  276.  1783.  Zeolîlhe  verdfitre  «.  Bom,  Cat.  de  Raab.  1,  208,  1790.  Prehnlt 
Wem.,  Berçni.  J..  1,  110.  1790;  anal,  by  Klapr.,  Schrift  Ges.  nat.  Berlin.  8.  217.  1788. 
Koupholite  (fr.  Barèges).  Pieat  de  la  Peyrouse,  Delameth.,  T.  T..  2. 647,  1797.  ^Edelite  (Edellte) 
Walmgtedt,  Brz.  JB..  6.  217.  1826.    Jacksonite  Whitney,  J.  Nat.  H.  Soc.  Boston.  6,  487.  1847. 

Orthorhombic.    Axes  à  :h:è  =  0-84009  :  1  :  0-55494  Streng*. 
100  A  110  =  *40°  2',  001  A  101  =  33°  26f ',  001  A  011  =  29°  If. 


Fonna*: 

e  (001.  0) 

a  (100.  i^ 

m  (110,  J) 

b  (010.  <^ 

P  (180.  ay 

«(804,  H) 
n  (802.  H) 


0  (061.  (Mf) 
r  (221.  2) 


$  (881.  8) 
q  (281.  84)* 


1. 


3. 


m 


L 


m 


_i7 


Plg.  1.  Harzburg,  Streng.    2.  Farmington.  Dx.    8.  Ratschiuges,  T^l,  Haid. 

4.  Jordansmûhl.  Beutell. 


mm" 

'  =  80'    4' 

fin'  sr    89**  28' 

or  =  69''  54' 

rr'"  =  87*  SB* 

PP' 

=  43*  ir 

00'    =  148'  84' 

eê   =  79'    4' 

if'    =  97'  29' 

tw' 

=  62'  42' 

00'"  =  ^W  28' 

ly  =  82*  68' 

M"   =  78°  20' 

Distinct  individnal  crystals  rare;  usually  tabular  |  cj  sometimes  prismatic; 
again  acute  pyramidal.  ï^aces  c  striated  1  edge  a/c;  b  rough  and  uneven;  m 
«mooth  and  brilliant^  also  striated  ||  edge  m/c.  Gommonly  in  groups  of  tabular 
«crystals,  united  by  c  making  broken  forms,  often  barrel-shaped.  Beniform, 
:globnlar,  and  stalactitic  with  a  crystalline  surface.  Structure  imperfectly  columnar 
or  lamellar,  strondy  cohérent;  also  compact  granular  or  impalpable. 

Cleavage:  /;  distinct.  Fracture  uneven.  Brittle.  H.  =  6-6-5.  6.  =  2-80- 
2-95.  Luster  vitreons;  c  weak  pearly.  Color  light  green,  oil-green,  passing  into 
whiteandgra^;  often  fading  on  exposure.  Subtransparent  to  translucent.  Streak 
uncolored.  Fvroelectric,  with  polarity  central,  the  analogous  pôles  at  the  center  of 
the  base  and  tne  antilogous  at  the  extremities  of  the  brachy diagonal*. 

Optically  +.  Double  refraction  strong.  Ax.  pi.  usually  |  b,  dispersion 
p  >  V  OT  p  <  Vy  weak;  sometimes  (FarmingtonJ  |  a,  dispersion  strong  p  >  r. 
Bx  _L  c.     Index  /3j  =  1-626.     Axial  angles  yariaole,  Dx.  : 


Dauphiné 
(( 

Pyrénées 


2H, 
2H, 
2H. 


74"  29'  to  76*  r 
76*  22'  to  76"  62' 
73"  43'  to  74'  42' 


21;  =  124*  64'  to  129*  9' 
2B,  =  127*  9'  to  128"  28' 
2B,  =  122*"  69'  to  126"  27 


Also  for  homogeneous  crystals.  Beutell: 
:2H^,  =  77'  41'       2H^y  =  77"  44'       2H^,^  =  77*  68'       .'.    2By  =  186'  28'       2Vy  =  89*  «T 
JlatBchinges  a,  =  1-618  )5,  =  1*828  y,  -  l'64S    Lé^-Lcz. 

The  grouping  in  the  common  aggregated  forms  is  often  highly  eomplex  with  consequenl 
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wldfl  vArUtion  In  tbe  optlcftl  cbanctera  (cf.  Dx..  Mld..  ICmenon,  Beiitell)*:  crossed  dispersion, 

othenrise  characterintc  at  tbe  moDocliaic  Byetem  is  ofteii  obserVed.    For 

eiample.  a  Kctioa  |  e  (t.  5)  o(  a  vuriety  from  KariiiiDgtuu  w«s  diviiJMl  *■ 

(Hld.)  iulo  Ino  parts:  (1)  a  cemrul  wedge-sliaped   poriloa  wllb  lamellœ 

cbleUy  I  a,  aho  ±a,  wllh  parallulciliDcIion;  oplicully  -|-;  ax.  pi.  uhuhIIj 

I  a,  ftlao  La;  angle  variable  bul  usuallj  stnall  nud  becotning  6°.    (3)  AIbo 

latéral   sectore   (see   tig.)   witb  LundJù  cbieUy  |  m  and   less  proraiueat 

nearly  x  m  (UO  and  llO),  tbe  angle  iuchultKl  beiDe  S^'-SS'i  tbese 

lamelle  show  no  dufimie  exiinclion;  Ihe  aiial  figure  is  dlstorted,  erossed 

dUpeniou  ia  visible:  ax.  pi.  inclined  about  48°  to  tbe  normal  to  a  for  red 

and  about  S8°  for  blue.  b 

Tbe  peculiaritiea  of  tbe  wedge-shaped' portion  are  explaiued-by  tbe 
présence  of  two  Systems  of  tbin  layer«  superimposed  normal  respeciively 
lo  the  +  and  —  bisectrii;  In  the  latéral  seciors  tliere  ie  au  Inlergrowm 
of  Systems  of  lamellœ  baving  a  common  base  but  whoae  axes  of  elastldty 
are  Inclined  W  to  each  otber,  tliua  producing  rotalory  polarization, 
analoKOUs  to  ttiat  produced  by  mica  lamlnte  erossed  at  angles  of  S0\ 

Vu. — Usual  la  firui  and  bard  Incrusting  masseB.  externully  globular  or  mammillary,  tbe- 
surfiice  made  np  nften  of  groupctl  cryetals  more  or  less  imperfect,  but  Bomt;IimeB  amootb. 

Cinipholile  ui  in  cavernoiis  maiwes,  made  of  small,  tbin,  fragile  lamins  or  seules;  tbe  original 
was  from  tbe  peak  of  iiresliils,  oear  Bur^ges.  In  Ilie  Pyrénées:  also  reported  from  tbe  Col  du 
Bonhomme,  at  the  foot  of  Mt.  Blanc.  Named  from  KoùtpDS,  t«n<Ur,  Edelite,  or  jEdeUte,  la 
prebriite  from  ^delfors,  Sweden.  Jaeluonite.  or  "  anhifdr<fU*  prehniu,"  of  Wbitney  is 
ordinary  prebnite,  from  Keweenaw  Pt.  and  Isie  Royale:  U  contains  4  to  5  p.  c.  water  (JacEson 
and  Briisb):  thut  examtned  by  Wbitney  maj  bave  been  from  a  spécimen  prevlously  calclned 
wltli  associaleil  ores. 

Comp.— An  acid  orthoeilicate,  H,Cii,Al,Si,0„  =  Silica  43-7,  alumina  24-8, 
lime  27-1,  water  4-4  =  100. 

Prebnite  is  soroetimes  clasaed  witb  the  zeoliles,  wltb  wbich  it  1b  oft«n  aasociated;  tbe  water 
bere,  bowerer.  bas  been  sbown  to  go  off  ouly  at  a  red  beat  (Bg.).  B,ad  hence  playa  a  diCFerent 
part.  Doelter  (Jb.  Hin.,  3,  1S7,  1890)  calls  attention  to  a  simiiarity  In  compMltion  to  friedelite, 
p.  4S5. 

AnaL— 1,  Rg.,  Zs.  O.  Ges.,  20.  79,  1868.  3-5,  Corsi,  Boll  Com.  Oeol.,  M.  1878:  cf.  also 
ISS.  1879,  6,  Schubert,  Inaug.  Diss.  Brieg,  1880.  7,  Beiitell,  Jb.  Hiu.,  1,  8t>,  1887,  also 
Tiaube,  Ib.  8.  Scbalcb,  Jb.  Min.,  Beil.,  4, 183, 1886.  B,  Herscb,  Inaug.  Diss.,  p.  37,  Zurich,  1887. 
10,  Toung.  Ch.  News,  37,  M,  1878.  11,  P.  T.  Cleve.  Ak.  H.  Blockh.,  9,  No.  12.  1871. 
12,  Darapsky.  Jb.  Hin..  1,  6S,  1868.  18,  Oentb,  Am.  Phi).  Soc.,  30.  401,  1883.  14.  Harrlng- 
ton,  0«ol.  Canada,  1868. 

O.  aïO,    AltO,Fe>0.  CaO    H,0 

48-40    34-58      —     37  37    448  =  »-78 

42-85    84-67    0-02    26 77    4-81  MgO  0-45  =  9897 


ft  Plglloe 

2-98 

42  86 

34-14 

1-10 

26  87 

4  85  MgO  0  80  =  99-68 

4.  Monte  Catlnl     " 

42  86 

24-20 

0-99 

2708 

4-S6  =  100-04 

5.  Elba 

44  03 

23  30 

205 

36  34 

4-00  =  100-42 

6.  JordanimObl 

44  12 

8600 

0-61 

85-86 

4-91  =  100  00 

7.  Striegau 

4313 

25-63 

tr. 

36  69 

4  93  =  100-85 

43-57 

34-76 

36-80 

4  59=    09  72 

».  Harzburg 

a-907 

48  33 

33  41 

1-68 

37-41 

4-4S  =  10015 

10.  Bowling 

a-885 

4841 

84-77 

87-13 

4-20  Na,0 0-27  =  9978 

II.  TortoU 

3-88 

44-06 

33-94 

1-98 

36-63 

4-44  =  100-04 

13.  Rodaito,  Chili 

48-57 

24  37 

4-44 

21-74 

5-28  Nb.0  0-96  =  100-86 

18.  Cornwall,  Penn. 

8-042 

43  40 

30-B8 

554 

37-08 

4-01  =  »0'85 

14.  Templeton 

8791 

^'83 

88  86 

1-48 

87-94 

4-82  MnO  0"  10.  MgO  009=100-75 

^T^  «to. — In  the  closed  tube  yfelds  water.  B.B.  fuses  at  2  witb  Intumescence  to  a  blebby 
enamel-llke  glass.  Decomposed  slowly  by  hydrochloric  acid  witbout  gelatlulzlng:  after  fusion 
dissolves  resdily  witb  gelatIniKation.  Coupholilt,  wbicb  often  coDlains  orgaulc  malter,  blackona 
Hud  emits  s  burnt  odor. 

Oba. — Occurs  chicfly  in  basic  eruptive  rocks,  basait,  diabase,  etc.,  as  a  secondary  minerai  lit 
veins  and  cavities,  often  assoclated  witU  some  of  tbe  zeolites,  also  datollte,  pectollte,  calclte,  but 
commonly  one  of  the  first  formed  of  tbe  seHea;  also  less  oflen  in  granité,  gneiss,  syenite,  and 
then  frequently  aasociated  with  epidote:  sometitnea  associaied  wltb  native  copper,  as  in  tbe  L. 
Siiperior  région. 

At  8t  Christophe  and  rArmenllèrea,  near  Bourg  d'Oisans  in  Dauphiné,  aasociated  with 
axinite  and  epidote;  at  Ratschlngea  In  Tyrol.  In  llie  FiissatliRl,  and  near  Campitello;  in  Saliburg; 
ihe  Ala  Valley  in  Picdmont;  tbe  Saualpe  in  Carinthia;  .loachlmstlial  In  Bobemia;  in  Nassau,  at 
Oberscbeld  and  Uckersdorf;  near  Preiburgin  Baden  on  theRos»kopf;  SchwaraenberginSaxoiiy. 
in  ihc  Hurz,  near  And  reasberg,  with  daloitlu,  and  ue;ir  Harzburg  in  the  Radaulbal:  la  granité  at 
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8tiiefl;au,  Silesia,  alsoat  JordaDsmûhl;  Arendal,  Norway;  iEdelfora  in  Sweden  (ed0/t(0);  Upeala, 
Sweden,  In  rifts  in  borublendic  ^nite,  the  décomposition  of  the  hornblende  havingafford^  the 
lime,  and  of  the  mica,  the  alumma  (Paijkull);  at  Friskie  Hall  and  Campsie  in  Dumbartonshire, 
and  at  Uanfield  Moss,  in  Renfrewshire,  in  veins  traversing  trap,  aasociated  with  analcite  and 
thomsonite;  also  ut  Corstorphine  Hill,  the  Caslle  and  Salisbury  Craig,  near  £dinburch;  Moume 
Mts.,  Ireland.     Uandsome  polished  slabs  of  this  minerai  bave  been  eut  from  masses  irom  China. 

In  the  United  States,  finely  crystallized  at  Farmin^n,  Woodbury,  and  Middletown,  Conn., 
West  Sprin^eld.  Mass.,  and  Iraterson  und  Ber^n  Uill,  N.  J.;  in  small  quantities  ineneiss, 
at  Bellows  Falls.  Vt.;  in  syenite.  at  Somervilie,  Mass.;  Milk  Row  quarry,  Bomerville,  often  in 
minute  tabular  crystals,  with  chabazite,  also  with  epidote;  also  at  Palmer  (Three  Rivera)  and 
Turner's  Falls,  Mass.,  on  the  Connecticut,  in  trap.  and  at  Perry,  above  Loring's  Cove,  Maine;  at 
Westport,  Ëssex  Co.,  N.  Y.  {chUtonite  Emmons),  on  a  quartzose  rock;  on  north  shore  of  Lake 
Superior,  between  Pigeon  Bay  and  Foud  du  Lac;  in  large  veins  in  the  Lake  Superior  copper 
région,  often  occurring  as  the  yeinstone  of  the  native  copper,  sometimes  including  strings  or 
leaves  of  copi^er;  and  at  times  in  radiated  nodules  dissemiuated  through  the  copper. 

Alt. — Prehnite  occurs  altered  to  green  earth  and  feldspar. 

Named  by  Wemer  in  1790  after  Cul.  Prehn,  who  first  found  the  minerai  at  the  Cape  of 
Good  Hope.  Sage  had  called  it  (1777)  chryêoUte,  and  Komé  de  Lisle  had  referred  it  (1788)  to  the 
group  of  schorl. 

Réf.—»  Harzburç.  Jb.  Min.,  314,  1870.  »  See  Mlr.,  Min.,  p.  415.  1762;  Dx.,  Min.,  1,430. 
1862.  *  Beutell,  Jordansmflhl,  1.  c;  cf  also  Schubert,  1.  c,  who,  however,  gives  neither  axes 
nor  angles.  *  Riess  and  Rose,  Pogg.,  59,  382,  1843.  See  also  Hankel,  Wied.  Ann.,  6,  55,  1879. 
*  On  the  methods  of  grouping  and  conséquent  optical  anomalies,  cf.  Dx.,  Bull.  Soc  Min.,  6,  58, 
125,  1882;  Mld.,  ib.,  p.  195;  Wyrouboff,  ib..  p.  272;  Emerson,  Am.  J.  Se.,  24,  270.  1882. 

UiGiTB  HeddU,  Ed.  N.  Phil.  J.,  4.  162.  1856,  Min.  Mag..  6.  2S6,  1882.  In  radiated  sheafy 
clusters  of  plates,  in  nests  in  the  amygdaJoid  of  Uig.  Isle  of  Skye,  along  with  analcite  and 
faroelite.  tl.  =  55;  G.  =  2'284;  luster  pearly;  color  white,  slightly  yellowish.  Composition, 
according  to  Heddle:  SiO,  45  98,  A1,0,  21-93,  CaO  1615,  Na,0  4  69,  H,0  11-25.  B.B.  fuses 
readily  and  quietly  to  an  opaque  enamel,  whicli  is  not  frothy.  It  appears  to  be  near  prehnite  in 
structure,  and  needs  further  investigation. 

Prkhnitoid.  Prenitoide  Beehi,  BoU.  Com.  Geol.,  66,  1870;  Ace.  Linc.  Trans.,  3, 114, 1879. 
An  impure  massive  prehnite  filling  creviccs  in  the  gabbro  of  Monte  Catini,  Tuscany.  An 
analysia  of  a  crystalline  variety  gave:  SiO,  42-30,  CO,  2-85.  B,0«  033,  AI9O,  2206,  Fe,0.  070, 
CaO  28  80,  MgO  tr.,  H,0  2-98,  N  019  =  10027.  Cf.  Corsi,  1.  c.  This  name  belongs  properly 
to  a  kind  of  scapolite,  p.  471. 


412.  HARSTiarm.    Harstigit  0.  FUnk,  Ak.  H.  Stockh..  Bihang,  12  (2),  No.  2,  09. 1886. 
Ortborhombic.     Axes  â:h:é  =  0-71479  :  1  :  1-01495  Flink*. 
100  A  110  =  35°  33f ,  001  A  101  =  54°  50f ',  001  A  011  =  45°  25jt'. 

Ponns:    a  (100.  »-i),    b  (010.  W);    n  (210,  ^-2).    m  (110,  /);    p  (011,  l-l);    ê  (122.  1-S). 
Angles,     an   =  «lO'  40',    nn'  =  39*  20',    mm"*  =  71°  7',    pp'  =  •W  61',     m'  =  52"  68', 
«•"  =  102"  10'.    S8"'  =  79**  14'. 

In  small  crystals^  prismatic  ]  é,  with  b  prominent  and  terminated  by  the  dôme 
jy  (OU)  with«  (122)  small. 

Cleavage  not  observed.  Fracture  small  conchoidal  to  splintery. 
Brittle.  H.  =  5'5.  G.  =  3"049.  Luster  vitreous.  Coloriées. 
Optically  +•     Ax.  pi.  [  ô.     Bx  J_  a.     Axial  angles,  Flink: 

2Ha.r  =  57*'  50'      2Ha.y  =  57*  56'      2Ha.gp  =  58'  8'      2Vy  =  90'  27' 
Also    tty  =  1-6782     y^  =  1  68308  Na    Ramsay». 

Comp. — An  acid   orthosilicate    of     manganèse    and     oalcinm 

\|         ^//     chiefly,    formula  probably  H,(Ca,Mn)„Al,Si,„0„  =  Silîca   39% 

^  y</y  alumina  10*0,  manganèse  protoxide  13*9,  lime  32*8,    water  4*1  = 

>^^  100.     Hère  Mn  :  Ca  =  3  :  1.      Magnésium   replaces  part  of  tho 

calcium. 


.—Flink.  1.  c: 

. 

SiO,       AUO, 

MnO 

CaO       MgO 

K.O 

Na,0 

H,0 

88-94       10-61 

12-81» 

29-28       8-27 
•  FeO  tr. 

0-85 

0-71 

8-97 

«  99-89 
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Pyr^  etc.— Reacts  for  manganèse  with  the  fluxes.  Gives  off  water  on  strong  ignition  and 
turns  black.  The  ignited  powder  dissolves  easily  in  hydrochloric  acid  with  évolution  of 
chlorine. 

Obs.— Occurs  with  yellowish  red  or  brown  gamets.  in  rhombic  dodecahedrons,  and  crvstala 
of  pale  red  rhodonite  at  the  Harstig  mine,  near  Pajsbere,  in  Wermland,  Sweden.  Thèse 
associated  species  occur  lining  the  sides  of  a  narrow  vein  which  was  fllled  In  with  calcite  as  a 
later  deposit. 

Ro£— 1 1.  c.    *  Zs.  Kr.,  12,  220,  1886. 


413.  OUSPIDINB.    acaechi.  Rcsidioonto  R.  Accad.  Kapoli,  October  14, 1876;  Zs.  Er..  1, 
898,  1877. 

Monoclinic.     Axes  à  lï  i  à  -  0-7243  :  1  : 1-9342.   /î=  89°  22'  =  001  A  100 
Bath*. 

100  A  110  =  35°  54|',  001  A  101  =  *68°  65',  001  A  011  =  62°  39^. 


Forms*  : 
It  (010,  a) 
«  (001,  0) 

m  (110,  I) 


h  (103,  -  H) 
e  (101,  -  1-î) 
/  (ÏOl.  14) 

*  (014,  i4) 


g  (012,  H) 

d  (011,  1-i) 

p'(118,  -  i) 
n  (111,  -  1) 


^  (113,  \) 

y  (111. 1) 

t   (211,-2-2) 
/i  (482.  2-1) 


mm     = 
eh       = 


7V  60' 
41°  23J' 
70''    \\' 
61'  86è' 


dd! 
ep 


en  = 


=  88°  6' 
=  125°  19' 
=:  47°  25' 
72°  89f 


en  = 
ev  = 
PI/  = 
n»'  = 


47°  59' 
78°  86' 
51°  11' 
68°    6' 


en    = 
vv*  = 

«'   = 


q  (238,  -  H) 
s  (121,  2-à) 

r  (872,  -  4-f  )? 


*34°    8' 
51°  40i' 
68°  29' 

107°  24' 


1. 


a. 


In  minute  spear-shaped  crystals,  aparently  orthorhombic,  but  proved  to  be 
usually  contact-twins  with  tw.  pi.  a,  giving  ce  =  *1°  16'. 

Cleavage:  cverj  distinct.  Fracture 
uneven.  Brittle.  H.  =  5-6.  G.  =  2-853- 
2-860.  Luster  vitreous.  Color  pale  rose- 
red 

Ax.  pi.  J  b.  Bx^y  A  (5  =  -  5°  30'. 
2Ey  =  110  .  Dispersion  of  the  axis, 
also  inclined  very  marked.     Groth. 

Gomp. — Contains  silica,  lime,  fluorine, 
and  from  altération  carbon  dioxide. 
Formula  doubtful. 

A  partial  analysis  by  E.  Fisher  gave:  CaO  59  8 
(again  59  9),  Fe,Os  118,  00,12;  also  F  9  to 
10  p.  c.  Zs.  Kr.,  8,  89,  1888.  Perhaps 
OaaâiO*  with  CaF,. 

PyT.—B.B.  fusible  with  difficulty.  Readily 
soluble  in  nitric  acid. 
Obs. — From  Vesuvius,  in  ejected  masses  from  the  tuf  a  of  Monte  Somma.    It  occurs  only 
TeiT  sparingly;  in  part  in  cavities  with  augite,  hornblende,  biotite,  calcite,  also  a  brown  garnet 
sni  crystals  of  davyne;  in  part  also  embedded  in  a  granular  rock-like  mass.    The  crystals  are 
usually  more  or  less  altered  on  the  surface,  becoming  cover»i  with  a  shell  of  calcium  carbonate. 
Scacchi  sug^ested  as  the  probable  composition  Oa^SiOi  with  about  one-third  of  the  lime 
replaced  by  OaF^  and  Fischer's  trials,  so  far  as  they  are  conclusive,  confirm  this.    The  déter- 
mination of  the  exact  composition  requires  a  more  complète  analysis,  however,  and  it  may  prove 
wA  to  belong  to  the  ortbosilicates  with  which  it  Is  provisionally  placed. 

Named  from  cuspis,  a  spear,  in  allusion  to  the  characteristic  form  of  the  crystals. 
'    -1  Zs.  Kr..  8,  88,  1883,  Ber.  nied.  Ges.,  122. 1882;  Oroth,  Zs.  Er.,  8,  48, 188& 
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SILICATES, 


VT.  Subfilioates. 

The  species  hère  included  are  baslc  salis,  for  the  most  part  to  De  reterred  dther  to  the 
metasilicates  or  orthosilicates,  like  many  basic  oompounds  already  included  in  the  preceding 
pages.  Until  their  constitution  is  definitelj  settled,  howeyer,  they  are  more  conveniently 
grouped  bpr  themselves  as  Subsilicateb.  It  may  be  noted  that  those  species  having  an  ozygen 
ratio  of  silicon  to  bases  of  2:8,  like  topaz,  andalusite,  siUimunite,  oatolite,  etc.  (pp.  498^-603 
et  »eq.),  also  calamine,  carpholite,  and  perhaps  tourmaline,  are  sometimes  r^garded  as  salts  of 
the  hypothetical  parasilicic  acid,  HaSiOt. 


Division  I.    Ozygen  Batio  for  Si  :  B  =  4  :  5.    Formula  B.Si,0,. 

Humite  Groap. 
414.  Enmite 


415.  Chondrodite 


416.  Clinohnmite 


Orthorhombic  â:h:  <5=0-9258  : 1 :  4*0764 
or       h:â:  (*=10802  :  1 :  4-4033 

.H,(Mg,Pe).,Si.O,,F,?  Monoclinic  à  A:  <!=l-0863  :  1  :  3-1447 

/S  =  90° 
Monoclinic  à:b:  (5=1-0803  :  1 :  5-6588. 

/3  =  PO'* 


The  species  of  the  above  group  approximate  closêly  in  angfe  to  chrysolite  and  chrysobeiyL 
The  axial  ratios  may  be  compared  as  follows: 

Humite b  :  à 

.    Chondrodite à:t 

Clinohumite ,.,à  :  S 

Chrysolite S  'M 

Chrysoberyi S  :%à 


i* 

=     1-0802  : 

.0-6291 

i^ 

=     10863  ; 

:  0*6289 

ic 

=     1-0808 

:  0  6288 

è 

=     10785 

06296 

h 

=     1-0687: 

:  0-6170 

417.  nvaite 

418.  Ardennite 


n    m 


HCaFe,FeSi,0,      Orthorhombic   à:  h:   è 
H,Mn,Al,VSi,0„  ''  à:h:   é 

or  fdf  :  2  :  |<5 


0-6665  : 1 :  0-4427 
0-4663  : 1  :  0-3135 
0-6995  :1  :0-470a 


419.  Langbanite         37Mn.SiO,.10Fe.Sb.O,r  Hexagonal       è  =  1-64S7 


420.  Kentrolite 

421.  Melanotekite 


Kentrolite  Group. 

Pb,Mn,Si,0,         Orthorhombic 
Pb,Fe.Si,0, 


à:h:è  =  0'6ZU:l  : 0-8330 


422.  Bertrandite        H,Be,Si,0,       Orthorhombic  <{  :  2  :  <5  =  0*5689  : 1 :  0*6978 


Division  II.    Oxygen  Batio  =  2:3.    Formula  B^SiO,. 

423.  Calamine  H,Zn,SiO,               Orthorhombic  à  :h  :é-  0-7834  : 1 :  0-477S 

424.  CarphoUte  H,MnAl,(SiO,),       MoDoclinic  ? 

425.  Cerite  H,Ce,8i,0„  ?            Orthorhombic   à  :  h  :  è  =z  0-9988  :  1  :  0-8127 

426.  Tourmaline  Bhombohedrul                rr'  =  4:6"*  52',              à  -  0  4477 


HUMITE  QROUP-HUMITB 
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III.   Basic  Division. 


427.  Dumortierite 

428.  Staurolite 

429.  Komernpine 
480  Sapphirine 


Al.Si.O,. ?         Orthorhombic  à:l  =  0-532  :  1 
HFeAl,Si,0,,?  Orthorhombic  à\l  lè-  0-4734  : 1  : 0-8828 
MgAl.SiO.        Orthorhombic  df  :  X  =  0-854  : 1 
Mg.Al,,Si,0„    Monoclinic 


Humite  Group. 


HnBCITB--OâONDRODXTB— OUNOHXTBOITE.  Chondrodit  [=  Silicate  of  Magnesia. 
and  IroQ]  d'Ohsson,  Ak.  H.  Stockh.,  206,  1817.  Condrodite  H.  Maclureite,  Fluosilicate  of 
Magnesia  (fr.  Sparta.  K.  J.),  Seybert,  Am.  J.  Se.,  6,  836,  1822.  Brucite  (fr.  N.  J.  and  N.  T.> 
Oibbs,  Cl^Aveland's  Min.,  295, 1822,  Nuttall,  Am.  J.  8c..  6,  246,  1822.  Humite  Anirn.,  Cat.,  62, 
1813.    Umite  liai. 


414.  HXTMTTB.  Deê  Oloùecmx,  Phil.  Mag..  2,  286,  1876,  Jb.  Min.,  641,  1876.  Humite». 
Type  I.  A.  Seaeehi,  Accad.  Sel.  Kapoli,  6.  pp.  241-278,  1851  (read  Nov.  12,  1850).  and  Pogg. 
^.,  3,  161,  1851.    « 

Orthorhombic.     Axes  à:h:i  =  0-92675  :  1  :  4-07639  or  1  :  1-08021  :  4-40334 
/^_  Scftcchi*. 

loO  A  110  =  42°  27J',  001  A  101  =  77°  12i',  001  A  011  =76°  13'. 


Forma': 
a  (100,  i-%,  C,  Sec.) 
b  (010.  B,  Sec) 
e  (001.  0,  A,  Soc.) 

fH  (210,  «) 
m  (110,  /)» 


0,  (230,  t-l) 

»i    (105.  H) 
^   (103,  H) 
H    (101.  l-i) 
Sj  (017,  fï)  tw.  pi. 
c*  (016,  f  ï)* 


«1  (015,  i-ï) 
d.  (014,  H) 
0.  (013,  H) 
tf,  (087,  fl)  tw.  pi. 
e^  (012,  i-ï) 
«.  (011,  l-i) 


^  (021,  2-ï)* 

n,  (118.  i) 
n«  (112,  i)» 
n,  (111.  1) 

n   (2110,  t-2) 


r,  (218,  J-2) 
r,  (216,  J.2) 
r*  (214,  i-à) 
r.  (212,  l.S> 


1. 


3. 


^1 

-^  o^  I 

è 

:•• 

//         '' 

1  •  vV 

f      •■ 

Y    Or  l<> 

1 

b 

\ 

\" 

i-y 

\                  1 

^  ^wi» 

liga.  1,  2,  Ladu  mine,  Sweden,  H.  SJOgren.     8.  4,  Monte  Somma,  Rath;  diawn  witk 

h  (010)  in  front. 


49'  404' 

00a  = 

84'  114' 
89"  12^ 

«^ 

=  83'    Oi' 

«•4        = 

67"  36' 

mm  "  = 

85"  35^ 

eei  = 

eux 

=  63"  26' 

or»        = 

78"  21' 

OxOi      = 

108'  29' 

Côt  = 

45"  324' 
63"  39^ 

ena 

=  71"  34' 

nin,'     = 

92'  45' 

«',       = 

41"  22 

cet  = 

cn^ 

=  80"  32 

84"    9' 

«'.       = 

♦66'  44' 

Cd,  = 

60'  13' 

cri 

=  44"    8i' 

Urt      = 

101"    8' 

Git        = 

77*  12' 

C«4    = 

63'  62' 

CT^ 

=  50'  80' 

r.r,'"    = 

41'  62' 

(a?,      =. 

30'  13' 

C0»  — 

•70'  13' 

er» 

^  58*  16' 

r.r.'"   = 

48"  86* 
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4. 


^ 


Twins»:  tw.  pi.  (1)  ej  (017),  with  cr  =  60°  26'  and  119°  34';  also  (2)  «,  (037), 

with  ce  =  120°  25 J'  aud  59°  34^';  usually  pénétra- 
tion-twins;  someti mes  also  trillings.  Thèse  twolawa 
giye  nearly  the  same  twinning  angles.  Crystals 
small  and  nighly  modified,  usually  elcngated  ||  à,  or 
I  è.     Planes  in  zone  ceb  often  horizontally  striated. 

Cleavage:  c  distinct.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =  6-6-5.  G.  =  3-1-3-2.  Lus- 
ter  vitreous  to  résinons.  Color  white,  yellowish 
white,  light  yellow,  honey-yellow,  chestnut-brown. 
Sometimes  pleochroic. 
Optically  +•  Double  refraction  strong.  Ax.  pi.  ||  c.  'Rx^  JL  a.  Dispersion 
weak.     2H^,  =  78°  18'-79°,  Dx. 

Oomp.,  Tyx^  Obs.,  etc.— See  pp.  689,  540. 

Réf.— ^  Mte.  Somma,  I.  c.  The  position  taken  in  this  and  the  following  cases  is  tbai  of 
'Scacchi  and  Yom  Rtith.  which  seems  to  show  tlie  relations  most  simply.  The  letters  are  those  of 
Scacchi,  except  for  the  piiiacoids  and  unit  prism.     The  latéral  axes  for  the  three  spccies  of  this 

froup  are  tbe  same  or  nearly  so;  the  yerticul  axes  are  close ly  in  the  ratio  of  7  :  5  :  9  respectively. 
!f .  p.  684. 

ID  tbe  axial  ratiataken  by  J.  D.  D.  (Min.,  p.  862,  1868);  also  £.  S.  D.  (Conn.  Acad.,  3,  67, 
1875,  Am.  J.  Se.  10,  89,  1875),  and  H.  Sjôgren  (Zs.  Kr.,  7,  844.  1882),  the  vertical  axes  are 
divided  by  8,  2  and  4  respectively.  The  axes  assumed  by  Rath  (Poge.  Erg.,  6,  824,  1870)  are 
unsatisfactory,  beinç  deduced  from  measurements  of  clinohumite  (Humite,  Type  III.).  The 
following  are  the  axial  ratios  (with  d  =  1)  deduced  by  the  authors  named: 


Mte.  Somma 


I* 


<  ( 


à  :        h 

1  :  10802 
1  :  10803 
1  :  11096 


4-4088  A.  Sec. 
4-4018  Rath 
4-8948  H.  SJ. 


Ladu  mine,  Sweden 

*  A.  Sec..  1.  c.    *  Rath.  1.  c.  p.  826.    <  E.  Sec.,  Rend.  Ace.  Napoli,  Dec..  1888.      See  Rath, 
1.  c. .  p.  880.  for  a  description  of  the  occurring  twins. 


416.  OHONDRODITB.    Des  Clolzeaux.  Phil.  Mag..  2.  286,  1876,  3,  867,  1877;  Jb.  Min., 
•641,  1876.  600,  1877.    Humite,  Type  II.,  A,  Seacehi,  Accad.  Se.  Napoli,  6.  1851. 

Monoclinic.      Axes  à:t:è=  1-08630  :  1  :  3-14472;    /3  =  90°  =  001  A  100 
E.  S.  Dana*. 

100  A  110  =  47°  22'  7",  001  A  101  =  70°  56'  36",  001  A  011  =  72°  21' 35". 


1. 


Pigs.  1-8.  Brewster,  N.  Y. .  drawn  with  b  (010)  in  front. 


iJ.  (108,  f  1) 
«<  (102.  i'IY 
efi  (806.  î-i)' 
et  (101.  l-î) 
ôy  (408.  i-iy 


i^  (015.  H)* 
ia  (014,  fi)» 
iy  (027.  fi)* 
t,  (012.  i-i) 
Ù  (011.  1-i)* 


Fonns*: 
a   (100.  i^î,  B,  Sec.) 
b    (010,  t-i.  C,  Sec.) 
e    (001,  0,  A,  Sec.) 

o   (120.  ùiy 
^  (106.  H)* 

The  forma  Î68.  806,  ÎOl.  118,  îll,  821  also  occur,  and  perbaps  others.  In  the  nentlYe 
quadrants;  the  +  or  —  position  as  given  is  not  in  ail  cases  certain  For  obvions  reasont  the  4- 
«nd  —  signa  are  omitted  before  Naumann's  symbols. 


n,    (118.  J) 
n,    (111.1) 
iHi  (825,  H) 
m«  (838, 1-1) 
m,  (821.  8i) 


r,  (126.  1-2) 
r«  (121,  2-0) 
r,  (127,  f-è) 
r«  (240,  fà)* 
r.  (i28.  f-à) 
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6. 


6. 


FigB.  4,  8.  9,  Brewster,  N.  Y.,  ail  ezcept  4  drawn  with  b  (010)  In  front  itnd  à  axis  right  and  left 
5,  6,  Eafyeltorp,  Sweden,  Sjôgren.    7,  Mte.  Somma,  after  Sec.    10,  Mte.  Somma,  Rath. 


00'  =  49*  26' 

ctf.  =  ♦80'    4'  12" 

eex  =  48"  69' 

e«8  =  65"  22' 

een  =  60*    4' 

M,  =  70"  66i' 

Ctt  =  82'  lO' 

et;  =r  88"  lOi' 


eiy 

=  41"  56' 

«•, 

s^ 

♦44"  41'  10" 

TtTt 

^ 

112" 

^ 

=  67"  88' 

cr. 

:s 

66'  84 

rtrt 

3= 

94" 

en 

=  72"  21i' 

cr. 

zz 

54"  10' 

uW 

rr 

128" 

en 

=  64"  56' 

cr* 

— 

81"  47' 

etTx 

— 

69" 

dit 

=  76"  60^ 

nn' 

.es 

74"    8' 

etix 

"*~ 

79" 

CVXi 

=  65"    0' 

n^nt' 

^ 

91"    8' 

«iri 

= 

103" 

ClKa 

=  74"  22' 

TiTx' 

^Zi 

79"  24' 

«i*lli 

= 

187" 

CIUs 

=  84"  40' 

55' 

514' 

V 

14' 
541' 
28' 
8' 


Twins*:  (1)  tw.  pi.  «.  (105),  also  as  trillirigs;  (2)  e^  (305)  les8  common,  but 
giving  nearly  the  same  twinning  angles  as  the  first  law  (since  e.  A  «^  '  =  90°  8')  ; 
thèse  laws  are  analogous  to  those  common  with  hnmite.  (3)  c  (f.  2);  oftcn  as 
polysynthetic  twinning  lamellae,  producing  a  horizontal  striation,  or  successive 
oands  with  and  without  luster  in  the  orthodome  zone.  Crystals  varied  in  habit, 
often  flattened  |  b.  Vicinal  fonns  common.  Also  massive,  compact;  in  embedded 
grains. 

Cleavage:  (•  sometimes  distinct.  Fracture  subconchoidal.  Brittle.  H.  =  f)-6"5. 
G.  =  3'l-3'2.  Luster  vitreous.  Color  light  to  dark  yellow,  honey-yellow,  deep 
garnet-red,  brownish  red,  hyacinth-red. 

Pleochroism  sometimes  distinct,  especially  with  brown  crystals:  c  yellowish 

fay,  b  pale  bluish  ffray;  a  brownish  yellow.  In  yellow  crystals  :  t  yellowish  white, 
grayisn  white,  a  noney-yellow.  Aosorption  a  >  c  >  b  Lévy-Lcx.  Optically  +. 
Ax.  pi.  and  Bx»  J_  J.  Bxo  A  <!  =  a  A  (5  =  +  25°  52'  Brewster,  E.  S.  D.  ;  28*  56' 
Kafveltorp,  Sj.;  30°  approx.  Mte.  Somma,  Dz.    Dispersion  crossed.    Axial  angles: 


Brewster      2Ha.r  = 
&fveltorp,  brown 


te 


«I 


88*  48'  B.  8.  D.  Kafveltorp      2Hiup  =  86"  27'    2Ha.bi  =  86'  88*  Dx. 

2H..r  =r  85"  68'  to  86"  48'  2H..bi  =  86"  41'  to  86"  88'    SI. 

2Ha.r  =  89"   8'  to  89"  20'  2H..bi  =  89"  14'  to  88*  28'    SJ. 

a  =  1  607  p  =  1-619  y  =  1*«3Ô    Lévy-Lcr. 
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Oomp^  'Pjt^  Obs.,  eto.~See  pp.  680,  540. 

Re£i— *  Bi-ewster,  i^.  T.,  1.  c.  (see  p.  686),  a  révision  of  earlier  résulta  upon  additlonal 
material  bas  proyed  to  the  author  that  p  cannot  vary  as  much  as  1'  from  00'.  Dx.  makea 
«s  =  100,  A  =  001,  r*  =  111,  etc.    Axial  ratios  deduced  are: 


Mte.  Somma 


<« 


i« 


Kafveltorp 


à         t         h 

10796  :  1  :  81404  A.  Sec. 

10628  :  1  :  81467  Rath 

10858  :  1  :  81454  H.  Sj. 


Cf.  also  on  Pargas  chondrodite,  A.  Nd.,  Pogg.,  96,  118,  1866;  Kk.,  Min.  RussL,  6,  78,  1870» 
Kafveltorp  <Nya  Eopparberg),  Rath,  Pogg.,  144^  668,  1871;  H.  SjOgren,  Lunds  Univ.  Arsskrift. 
17  (8),  No.  2,  1880,  Zs.  Kr.,  7,  121,  1882. 

•  A.  Sec,  1.  c.  »  Rath,  Mte.  Somma.  Pogg.  Erg.,  5,  888.  1870.  *  E.  8.  D.,  Brewster,  N.  Y., 
1.  c;  numerous  vicinal  planes  are  also  added;  H.  SJ.  also  adds  vicinal  planes  for  Swedish  chon- 
drodite.   ^  E.  Sec.,  Vesuvius,  1.  c.    *  Cf.  Rath  for  description  of  twins. 


416.  OUNOBUBOTE.    Deê  CMukvux,  Phil.  Mag.,  2,  286,  1876.    Humite,  Type  IH.  A. 
Bcaeehi,  Accad.  Se.  Napoli,  6,  1850.    Elinohumit  Qerm. 

MoDOclinic.    Axes   àitiè  =   1-08028  :  1  :  5-65884;   >5  =  90**  =  001  A  100 
Eath*. 

100  A  110  =  47**  12'  36",  001  A  101  =  79°  11'  32",  001  A  011  =  79°  58'  48- 


Forma*! 
a  (100,  i4,  B) 
b  (010.  l'-i,  C) 
e  (001,  0,  A) 

m  (110,  If 
Ot  (120,  i-à)* 

Also  E.  Scc.> 

For^most  of 

responding  forms 


«.(1-0-21,  A-*)* 
dp(10-15,  tVi)» 

dY(10-12.  tV-»)* 
«<  (109.  H)* 
«,  (107,  H) 
e«  (105,  H) 
é,  (108.  44) 


«4  (101,  U) 
•i  (016,  H) 
f,  (014,  H) 
».  (012,  fi) 
n«  (119,  4) 

ni  (ni,  I) 

n,  (116,  i) 


n.   (118,  i) 

«4   (111.  1) 
m,  (329,  H) 
VXa  (828,  l-î)» 

m»  (S21,  8-1) 

«     (286,  H/ 
r,    (1-218,  A-à) 


r,  (129,  l-à) 
r.  (125,  î-à) 
rg  (121,  2-à) 
r,  (ï-2  15,  A-à) 
r,  (i-211,  Â^) 
r.  (127,  f -à) 
rt  (Î28.  f-à) 


:    p(568),  <(l-6-21),  <,  (1-615). 

the  orthodomes,  ei  (107),  etc.,  also  the 

in  the  négative  quadrants  occur,  that  is, 


unit  pyramids,  ni  (117),  etc.,  the  coi> 
-«I  (107).  -n,  (Î17),  etc. 


Fig  1.  Brev7ster.    2,  Mte.  Somma,  Rath. 


mm" 

r    __ 

94°  25' 

CUi 

=  47°  46' 

CTi 

**~* 

76°  28è' 

uu'  =  104°  88' 

O^t 

— 

49*'  40' 

C71.S 

=  57°    2i' 

cr. 

:^ 

43°  49' 

r.r,'  =  128°  56' 

oôi 

:7- 

80'*  12' 

cn% 

=  68°  44i' 

cr* 

3Z 

♦54'  11' 

Ur,*  =    94°  46' 

eey 

=r 

86*^  48f 

cn^ 

=  82°  87' 

CT^ 

=: 

68'    9' 

r.u'  =  114°  464' 

Cet 

— - 

♦46"'  20' 

CtK\ 

=  65°    44' 

cr% 

::= 

85°  25' 

uu'  =  129°  82' 

ces 

^ 

60"  12' 

CVHa 

=  8r  12' 

niWi' 

= 

65°  49i' 

««r,    =     68'    5' 

W4 

— 

79°  IIV 

eiHs 

=  87°    24' 

?»,n«' 

=: 

70°     1' 

««»,    =    86'  26' 

«1 

^r 

48°  19i' 

cr, 

-  89°  444' 

n,n,' 

=; 

86°  18' 

e^r,    =  110°  524' 

«, 

r= 

54»  45' 

CTa 

=  48°  85' 

n4n4' 

^3 

98°  24' 

«,»«   =  129°  87' 

0ts 

^ 

70°  82' 

^» 

=  60°  42' 

r,r,' 

=z 

85"  47' 

«,m,  =  14r  51' 

<Stl« 

=r 

40*  m' 

HUMITB  GBOUF-CLINOffUMITE. 
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Twins:  (1)  tw.  pi.  —e^  (103)  common,  less  so  (2)  +«,  (103);  often  cruciform 
twins  and  with  both  laws  combined.     (3)  c  (f.  2);  often  as  polysynthetic  twinning 
lamellsB,  as  with  choudrodi'-^i  thèse  lamell»  présent  also  in  twins  according  to 
ti^e  other  laws.    Also  massive. 

Gleavage:  c  sometimes  distinct.  Fracture  snbconchoidal.  Brittle.  H.  =  6- 
6*5.  G.  =  3*l-3'2.  Luster  vitreous.  Color  white,  yellowish  or  grayish  white, 
more  commonly  light  to  dark  brown,  reddish  brown,  yellow,  dark  honey-yellow, 
also  red. 

3.  4. 


-e- 


-«f 


«1 


8,  4.  Mte.  Somma.  Rath. 

Optically  +  .  Ax.  pi.  and  Bx.  J.  *.  Bxo  A  (5  =  o  A  <5  =  +  11°  D^.; 
Bxo^  A  <5  =  +  12°  28'  Klein,  Mte.  Somma*.  BXo  A  <J  =  H^  approx.,  Brewster*. 
Dispersion  weak.    Axial  angles  : 

Jite.  Somma 

yéttow 


whUê 


3Ha.y  =  84*  iC  to  86"  16'  Kldn 
2H  .r  =  84»  aS'  to  86^    4! 


ss  86"  4^  to  87*  14'  Dx. 


Oomi 


.p^  Pyr.,  Obk,  etc. — See  below. 

-^Mte.  SoDima,  Pogg.,  Erg.,  6,  p.  878, 1870.    Other  axial  ratios 


are: 


Mte.  Somma 
BrewBter 


àitih 

10608  :  1  :  6'6669    A.  Sec. 
10868  :  1  :  5-6606    E.  8.  D. 


Dx.  makes  A  =  001,  0«  =  100,  u  =  111,  etc. 

»  A.  Sec,  1.  c.    •  Hbg..  Min.  Not..  2,  14,  1868.    *  Rath,  1.  c,  p.  874.    •  B.  8cc..l.  c.    «Dx., 
L  c,  and  Jb.  Min..  646, 1876;  Klein,  ibid.,  p.  684;  Cf.  E.  8.  D.,  Am.  J.  Se.,  11, 189, 1876. 


The  composition,  pyrognostic  charaeters,  and  occurrence  of  the  above  three  species  are  hère 
diflcnased  together. 

Comp. — Fluo-silicates  of  magnésium^  the  same  composition  probably  belonging 
to  the  three  subspecies  humite,  chondrodite,  and  clinohumite  (Wingard),  viz.  : 
H,Mg,.Si,0,,P,  =  Mg,,(MgF),(MgOH),Si,0„.  Iron  replaces  part  of  the  mag- 
nesinm. 

Cf.  Rath,  1.  c,  and  Pogg..  147,  258, 1872;  Rff.,  Mhi.  Ch..  484,  1875;  SjOgren,Zs.  Er.,  7, 
844,  1882.  SJOgren  attempts  to  establish  a  distinctTon  in  composition,  which  ia  not  borne  ont  by 
later  analyses  bv  ^^inifard 

Anal.— 1,  Rg.,  Pogg/.  86.  410,  1852.    2.  Rath.  ih.,  147,  246.  1872,  also  a  second  anal 

8-6,  Wingard,  Zs  Anal.  Ch.,  M,  844, 1886.  7,  H.  SJOgren,  Lunds  Univ.  Ân-skrift.  17,  114, 
1880. 

8.  Rg.,  1.  c.  9.  Rath.  1.  c.,  also  a  second  anal,  with  2*74  p.  c.  fluorine.  10,  11,  Wingard. 
1.0.  12.  Rath,  1.  c.  18-16,  Wingard,  1.  c.  17.  Widman,  G.  POr.  FOrh.,  3, 18,  1876.  18.19.  8J.. 
L  0.    20,  Berwerth,  Min.  Mitth.,  272, 1877.    21.  Hawes,  Am.  J.  8c.,  10,  96. 1876. 

22,  Rg.,  1.  c.    23,  Rath,  1.  c.    24,  26,  Wingard,  1.  c. 

26,  27,  Breidenbaugh,  Am.  J.  Se.,  6,  212.  1878.  28,  Rg.,  1.  c.  Earlier  analyses  are  gifea 
inSth£d..p.864. 
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L  HumUê,  G.  8iO,     MgO    FeO      F     H,0 

1.  Mte.  Somma  8*216       84*80    60*08    2*40    a5'47      —  =  100*75 

2.  "  8-208       85*84    54*45    5*12    2*48     —  Al.0. 0*82,  CaO  0*16  s  96 
8.          "  85*49    65*41    4*82    5*64    1*45  =  102*81 
4.          •'  85*88    57*17    808    5  64    1*45  =  102*63 

6.  "  85*55    52*86    7*81    5  64    1*45  =  102*78 

6.  Ladu  mine  85*26    55 48    8*51    4  72    807  =  102*04 

7.  "        "  85 18    5516    8*26    2  45    216  MdO  0  41  =  98*57 

IL  ChnmdflrodiU. 

8.  Mte.  Somma  8190    {83*26    57*92    2*80    5  04      --  CaO  0  74,  Al.0, 106  =  100*32 

9.  "  8-125       88*82    59  28    l'78    2*44      —  AUO«  0*94  =  98*21 

10.  '•  88*49    58-29    8*80    5  25    1*87  =  102*20 

11.  '•  88*77    57*98    8-96    5*14    1*37  =  10222 

12.  Eafveltorp  8*067        38*9tf    5801    683    4*24      —  A1,0. 0  62  =  98*66 
18.          *•  83  90    58  52    7*76    5*58    131  Fe.0, 0*11  =  10210 

14.  "  38*53  52  93    8  96  5  58  1*81  Fe.0, 0 12  =  102*54 

15.  •*  88  36  52*71     9  28  5  58  1*31  Fe,0, 0 13  =  10230 

16.  '•  81*56  43*41  18*67  5*58  1*81  Fe,0, 2  01  =  102*47 

17.  "  8*214        85  13  52*62    5*65  717  —  A1,0, 0  64.  MnO  181  =  102*62 

18.  "  yw.  34  01  54-97    4*62  4*56  0*61  A1,0,  0  71.  M nO  0*81  =  100*29 

19.  *•  braum  3313  5471    4*95  4*99  055  Al.O.  0  68,  MnO  0*75,  CaO  tr. 

[=  99*76 

20.  Pargas  8*216       29*56    5101    5*09    8*62    1*58  AI sO.  0  77,  Fe,0.  806,  Na,0 

[2*11.  K,0  1-31  =  10811 

21.  Brewster  8*22     {  8410    58*72    7*28    414      —  A1,0, 0*48  =  99*72 

III.  Clinohumiie. 

22.  Mte.  Somma    8*18-8*21  36*67    56*83    1*67    2*61      —   =  97*78 

28.         "  8*191        36*82    54*92    548    2  20      —  A1,0, 0  24  =  99*66 

24.  "  33  40    51*62    9*68    5  67    1*41  Fe,0«  082  =  102*48 

25.  •'  38-20    51*45    9*78    5  67    141  Fe,0, 0*96  =  102*58 

Massive,  ChondrodUet 

26.  Brewster,  gr,  brtwn  35*42    54*22    5*72    9*00      —  =  104*86 

27.  **         red  35  42    5188    9*73    5-88      —   =102-41 

28.  "  3*19-8  22    i  33*52    56*30    2  96    7*46      —  =  100*24 

P3rrM  etc.— B.B.  infusible:  some  varieties  blacken  and  then  bum  wbite.  Fused  with  potas- 
sium bisulpbate  in  tbe  closed  tube  gives  a  reaction  for  fluorine.  With  the  fluxes  a  reaction  for 
iron.     Gelât  in  izes  witb  acids.     Heated  with  sulphuric  acid  gives  oflf  silicou  fluoride. 

Obs. — Humitc.  chondrodite,  and  clinohumite  (liumite.  Types  I,  II.  UI,  Sec.)  ail  occur  at 
Vesuvius  in  the  ejected  masses  both  of  limesloue  or  fcldspathic  type  found  on  Monte  Somma. 
They  are associated  with  chrysolite.  biotite.  pyroxene.  magnetite,  spinel,  vesuvianite.  calcite.  etc.; 
also  less  often  with  sanidine.  meionitc,  nephelite.  Of  the  three  species,  huniite  is  the  rarest  and 
clinohumite  of  most  fréquent  occurrence.  They  seldom  ail  occur  together  in  the  same  mass 
(though  this  bas  in  one  case  been  noted  by  £.  Scacclii).  and  only  rarely  two  of  the  species  (as 
humite  and  clinohumite)  appear  together.  Occasion  al  ly  clinohumite  interpénétrâtes  crystalsof 
humite,  and  parallel  interçrowths  with  chrysolite  l.Mve  also  been  observed. 

Humite  bas  also  been  identified  at  the  Ladu  mine  near  Filipslad,  Wermland,  Sweden.  with 
magnetite  in  crystalline  limestone;  it  is  in  part  altered  to  serpentine.  In  crystalline  limestone 
with  clinohumite  in  the  Llanos  de  Juanar,  Serrania  de  Ronda.  Andalusia  (Lévy-Lcx.,  Bull.  Soc. 
Min.,  9,  81,  1886).  Also  in  large  coarse.  partly  altered,  crystals  at  the  Tilly  Foster  iron-mine  at 
Brewster.  N.  Y. 

Chondrodite  Ki  Mte.  Somma,  as  above  noted;  at  Pargas,  Finland,  of  honey-yellow  color  in 
limestone,  also  at  other  points  in  Finland;  at  Kafveltorp,  Nya-Kopparberg.  Sweden,  associated 
with  chalcopvrite.  galena,  sphalerite.  In  granular  limestone  of  Strehlen,  Silesia.  Abundantly 
at  Brewster,  K.  Y.,  at  the  Tilly  Foster  magnetic  iron  mine  in  deep  garnct-red  crystals  of  great 
beauty  and  variety  of  form.  Also  probably  at  numerous  points  where  the  occurrence  of  "  chon- 
drodite" bas  been  reported. 

Clino?iuinite  occurs  at  Mte.  Somma  as  noted  above;  in  Andalusia.  Llanos  de  Juanar.  embedded 
in  limestone  as  polysynthetic  lamellae  in  parallel  intergrowth  with  humite  (Lévy-Lcx.,  1.  c);  In 
crystalline  limestone  near  L.  Baikal  in  East  Siberia;  at  Brewster.  N.  Y.,  in  rare  but  highly 
modified  crystals.     . 

Numerous  other  localities  of  "  chondrodite  "  hâve  been  noted,  chiefly  in  crystalline  lime- 
stone; most  of  them  are  probably  to  be  referred  to  the  species  chondrodite.  but  the  identity  in 
many  cases  is  yet  to  be  proved.  Some  of  the  foreign  localities  are:  Strehlen  in  Silesia;  Boden 
near  Marienberg,  Saxony;  Loch  Kess,  Scotland;  Achmatovsk  in  the  Ural;  with  spinel  In  the 
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(imeatone  of  Huerta  and  Sierra  de  Cordoba,  Argentine  Republic;  Heteroland,  8.  Africa; 
with  spinel  in  crystalline  limestone  in  Spitzbergen. 

At  Brewster  large  quantities  of  masçive  "  chondrodite ''  occur  associated  with  magnetite, 
enstatite,  ripidolite,  and  from  its  extensive  altération  serpentine  has  been  formed  on  a  large  scale. 

The  granular  minerai  is  common  in  limestone  in  Sussex  Co.,  N.  J.  (cbondrodite,  Lévy  & 
Lcx  ),  and  Orange  Co.,  N.  Y.,  associated  with  spinel,  and  occasionally  with  pvroxene  and 
corundum.  In  if.  Jerêey,  at  Bryam,  orange  and  straw-colored  chondrodite,  and  also  a  variety 
nearly  black,  occurs  with  spiuel;  at  Sparta,  a  fine  locality  of  honey-yellow  chondrodlte;  a  mile 
to  Ûie  north  of  Sparta  tlie  bcst  locaUty  of  this  minerai  in  N.  J.  ;  at  Vernon,  Lockwood,  and 
Franklin.  In  N.  Tork^  in  Orange  Co..  in  Warwick,  Monroe.  Cornwall,  near  Greenwood  Fur- 
nace.  and  at  Two  Ponds,  and  elsewhere;  near  Ëdenville  in  fine  spécimens  on  the  land  of  Mr. 
Houston;  also  sparingly  in  Rossie, on  the  bank  of  Laidlaw  Lake.  In^jifoM.,  at  Chelmsford,  with 
scapolile;  at  South  Lee,  in  limestone.  In  Penn,^  near  Chaddsford»  in  Harvy's  quarry,  of  yellow 
and  orange  colors,  abundant.  In  Canada,  in  limestone  at  St.  Crosby,  St.  Jérôme,  St.  Adèle, 
Qrenville,  etc.,  abundant. 

The  name  chondrodite  is  from  x^y^poç,  a  grain,  alluding  to  the  granular  structure.  Brucite 
was  glven  by  Col.  Gibbs^after  Dr.  Bruce  (1777-1818),  editor  of  the  American  Mineraloeical 
Journal;  Madureite  by  Seybert,  after  Wm.  Maclure  (1763-1840).  Humite  is  from  Sir  Abrauam 
Hume. 

Alt. — Chondrodite  altered  to  serpentine  occurs  at  Sparta,  N.  J.,  with  spinel  and  mica;  also 
at  Brewster,  N.  Y.,  where  it  is  extensively  altered,  yielaing  serpentine  in  large  quantities,  see 
J.  D.  D.,  Am.  J.  Se..  8.  871,  1874. 


417.  ILVAITfi.    Yenite  (fr.  £lba)  Lelièwre,  J.  Mines,  21.  65,  1807.    Ilvait  Steffèna,  Orykt.» 
l,  856.  1811.    Lievrit  Wern.,  Uoffm.  Mm..  2,  a.  876, 1812.    Wehriit  Kbl.,  Grundz,  818,  1888. 


Orthorhombic.     Axes  à:h  :d  =  0-6665  :  1  :  0-4427  Des  Cloizeaux*. 
100  A  110  =  33°  41',  001  A  101  =  33°  35^',  001  A  011  =  23°  52}'. 


FomiB': 

a  (100,  t-l) 
b  (010,  ï4) 
e  (001,  0) 
V  (730,  i-lf 


h  (210,  ï-2) 
O  (580.  »4)» 
M  (540,  i^f 
m  (110.  /) 
y  (840,  i-iy» 
p  (280,  t-})» 


ê  a20,  i'i) 

t  (180,  ià) 
d  (140,  t4) 

K  (106,  i'iy 

r  (101,  U) 


10  (801,  8-i) 

n  (012,  i-ï) 
<p  (011,  14)> 
e   (021,  2-i) 

0  (111,  1) 


k  (411.  44)« 
y(8ll,  8-S)» 
«(211,  2-2) 
l  (421.  4-2)* 
•  (121,  2-5)» 
u  (181,  3-â)* 


Lorenzen*  gives  the  following  vicinal  forms  on  Greenland  crystals:  OIO'I.  0*12'1,  0190*1, 
280-840-8.  Bauer^  also  the  following  on  the  ilvaite  from  Herbomseelbach:  d  (1817*0),  (7'11'0)» 
V  (411-0),  (»  (28-26-28),  /ï  (32-81  32),  r  (1819-19). 

M  "  =  36"  52'  fJDw'  =  126''  42' 

mm"  =  67**  22'  nn'   =    24'  58' 

$$'  =  78^  45'  00'  =    47"  454' 

«'  =  53"    9'  ee'     =    88"    8^ 

rr'  =  67"  11'  oo'    =  «62"  83' 

Commonly  in  prisms,  with  prismatic  faces  vertically  striated  ;  also  faces  o  r 
striated  ||  edge  b/o.     Columnar  or  com- 


a»'  =  101°    6' 

00"   =  40"  29' 

«r    =    52^  58' 

S^"  =  22*  28' 

uu'  =    48"  884' 

00"  =  *77"  12^ 

tt"    =  72^  49' 

uu'"  =  95"  47' 

1. 


2. 


i^S>h 


m 


m 


pact  massive. 

Cleavage:  b,  c  rather  distinct;  a  in- 
distinct; wi,,r  imperfect  (Mlr.).  Frac- 
ture uneven.  Brittle.  H.  =  5*5-6. 
G.  =  3'99-4-05.  Lnster  submetallic. 
Color  iron-black,  or  dark  grayish  black. 
Streak  black^  inclining  to  green  or 
brown.     Opaque. 

n      m 

Comp.— HCaFe,FeSi,0.  or  H,O.CaO. 
4FeO.Fe,0,.4SiO,  =  Silica  29-3,  iron 
sesquioxide  19-6,  iron  protoxide  35*2, 
lime  13-7,  water  2-2  =  100.     Manganèse  pigg.  i^  2,  Elba:  2.  Rath. 

may  replace  part  of  the  ferrons  iron. 

The  formula  may  be  written  (Groth)  as  a  basic  orthosilicate  CaFes(FeOH)(SiO«)i. 
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AnaL— 1.  Stfldeler,  J.  pr.  Ch.,  99,  70,  1866.    2.  SipOcz,  Min.  Mitth.,  72, 1876.    8,  LoreDzen 
Min.  Mag.,  6.  68. 1882.  4.  Earlv,  Proc.  Irish  Ac,  3,  52, 1877.  6,  Tobler,  Lieb.  Ann.,  99, 122. 1866. 
-6.  Seger,  Kg.,  Min.  Cb.,  661, 1875.    In  former  analyses  (as  in  4)  the  water  uvas  moatlyoYerlookei 
•or  regarded  as  unessential,  5tb  Ed.  p.  296.    Tbe  correct  formula  was  first  given  by  Stfldeler, 
and  oonfirmed  by  SipOcz  and  Lorenzen. 

Q.  SiOi   Fe,Os    FeO   MnO    CaO    H.O 

1.  Elba  4028    4  29'20    20  74    8418    102    12*90    2*86  =  100*85 

2.  "  4087    I  20-67    21*26    8809    0*74    18*88    2*82  =  100*41 
8   Greenland  405         29*80    20*80    88*50    1*97    18*71    1*90  =  100*68 

4  Elba  29-98    20*16    81  88    802    1871    0*42  A1,0,  0*86,  MgO  0*80,  alk.  0*^ 

5.  Nassau  88*80    22*57    2402    6  78    11*68    112  =  99-47  [=100*22 

6.  <'  27-58    26*18    22*70    8*66    18*24    0*84  =  98*65 

Pyr^  etc. — B.B.  fuses  quietly  at  2*5  to  a  black  magnetic  bead.  With  tbe  fluzes  reacts  for 
iron.     Some  varieties  give  also  a  reaction  for  manganèse.    Oclatinizea  witb  bydrocbloric  acid. 

Oba.^Fir8t  founaon  the  Rio  la  Marina,  and  at  Capo  Calamita,  on  Elba,  b^  M.  LelièTre,  in 
1802,  where  it  occurs  in  large  solitary  crystals,  and  a^gregated  crystallizatioiis  m  dolomite  with 

{^yroxene,  etc.  Also  found  near  Andreasberg  in  the  Harz;  betweenHerbom  and  Herbornseelbach 
n  Nassau;  Eupferber^.  Silesia;  at  tbe  mine  of  Temperino  in  Tuscany,  granular,  in  limestone 
with  actinolite;  on  Mt.  Mulatto  near  Predazzo,  Tyrol,  in  granité;  at  Schneeberg  in  Saxony; 
Fossum  near  Skeen  in  Norway;  Thyrill,  Iceland;  in  the  sodalite-syenite  of  the  EangerdluarsUk 
flord  in  South  Greeuland  (cf.  Lorenzen,  Min.  Mag.,  6,  70,  1882). 

Reported  as  formerly  found  at  Cumberland,  R.  I.,  in  slender  black  or  brownish  black 
crjTStals,  traversing  quartz  along  with  magnetite  and  hornblende;  also  at  Milk  Row  quarry. 
Somerville.  Mass. 

Named  llvaite  from  the  Latin  name  of  the  island  (Elba)  on  which  it  was  found;  Liemite  after 
Its  discoverer;  Tenite  (should  bave  been  Jenite)  in  commémoration  of  tbe  battle  of  Jena,  in  1806. 
The  Qermans,  and  later  tbe  French.  bave  rigbtlv  rejected  the  name  yeniie,  on  the  ground  that 
commémorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  science.  Des  Clol- 
zeaux  adopts  llvaite, 

WefirUie  of  Eobell  bas  been  referred  to  lievrite,  as  suggeste  d  by  Zipser.  It  is  massive 
granular.  H.  =  6-6*5  G.  =  8  90.  Analysls  by  Wehrle,  SiO,  84*60.  Fe,0«  42*88,  Mn,0.  0*28, 
AUOs  012,  FeO  15*78,  CaO  5  84,  H.O  1*00  =  100.  B.B.  fuses  with  difflculty  on  the  edges. 
Imperfectly  soluble  in  hydrochlorioacid.  From  SzurraskO,  Hungary.  Some  of  the  spécimens 
80  called  bave  proved  to  be  highly  heterogeneous,  cf.  Szab6,  Zeph.,  Min.  Lcx.  Oest.,  2.  848, 
1878. 

Réf.— 1  Ann.  Mines,  8,  402,  1855,  Min.,  1,  217,  1862.  Other  axial  ratios  deduceo  by 
Lorenzen  and  by  Flink  (réf.  below)  are: 

Greenland  àilxh  =  0*67487  : 1  :  0*44845    Lorenzen 

Iceland  d  :  S  :  é  =  0*66195  : 1  :  0*48897    Flink 

On  the  relation  in  form  and  composition  between  Uvaite  and  humite,  see  Websky,  Ber.  Ak. 
Berlin,  201,  1876. 

*  Cf.  Mlr.,  Min.,  824.  1852.  *  Dx.,  1.  c.  «  Hbg.,  Min.  Not.,  3,  1,  1860;  see  also  Rath.  Zs. 
G.  Ges.,  22,  710,  1870.  *  Achiardi,  Nuovo  Cimento,  3,  Feb.,  1870.  *  Lorenzen,  Greenland,  Za. 
Er..  7,  248,  1884.  '  Flink,  Thvrill,  Iceland,  Ak.  H.  Stockh.,  Bihang,  12  (2),  No.  2,  44.  1887. 
*  Bauer,  Herbornseelbach,  Jb.  Min.,  I,  81,  1890. 

418.  ARDENKITE.  Mangandisthen  Loêouia.  LoBouia  and  BeUendorff,  Ber.  nied.  Ges., 
29,  189.  Not.  24.  1872;  Pogg.,  149,  241.  1878.  Dewalquite  Pisani,  C.  R.  76,  1542,  Dec.  8^ 
1872;  77,  829, 1878. 

Orthorhombic.    Axes  tf  :  5  :  (S  =  0-4663  :  1  :  0-3135  Rath*. 

100  A  110  =  25°  0',  001  A  101  =  33°  54f ',  001  A  011  =  17°  24i', 

Porms'  :  a  (100,  i^),  b  (010,  i-ï)\  n  (820,  i-l),  m  (110,  i),  l  (120.  ii)\  e  (101,  l-i);  o  (111,  1); 
«(828,1-1). 

nn'*'    =    84"  82'  ee'  =  67'  50'  uu'    =  66"  42'  oti  =  56*  89' 

mm"*  =     50'  0'  oo'  =  65"  22'  uu"  =  70'  18'  bo  =  75°  25' 

mh      =  ♦65*  0'  oo"  =  78"  8'  uu"  =  19'  41'  ou  =  80°    9f 

W       =    94*"  0  00'"  =  *29°  10'  ao     =  57"  19' 

In  prismatic  crystals  resembling  ilvaite;  prismatic  faces  stronglj  striated; 
pyramidal  faces  smooth;  distinct  crystals  rare. 


LANGBANITE. 
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Gleavage:  b  perfect;  m  yery  distinct;  parting  |  Cy  with  horizontal  striationa 

-similar   to    cyanite.      Fracture  subconchoidal    to    uneven.  ^-^-rr--.^ 

Brittle.      H.  =   6-7.      G.  =  3-620;    3-577    Pisani.      Color  ^T^Ty^/ T^T^ 

yellow  to  yellowish  brown;    in  thin  splinters  translucent,  \[\ — /-l^      ^^^ 
red. 

Pleochroism  strong.    Optically  +.    Ax.  pi.  \a.    Bx  J.  S. 
Axial  angles  variable - 


SE,=68'' SO'-eO' 52     % 


,=66*  46'-«7'  29'     2Ep=62* 


-62°  56'  Pisani 


m 


a 


m 


« 


aE,=76'*    r-TO**    9'    2iL=72*' ôS'-?^  26'     2E^=68"  86'-70**  59' Dx. 


Lévy-Lcx.  gîve:  Ax.  pi.  |  ô.    Bx  Xc    Pleocbroism:  t  pale  yellow,       Ardennite  Lasaulx. 
i  gold-yellow,  a  deep  brownisb  yellow.  ' 

Gomp. — A  yanadio-silicate  of  aluminium  and  manganèse^  composition  uncertain; 
probable  empirical  formula  HjMn,Al,VSi,0„  or  5H,0.8Mu0.4Al,0,.V,0,.88iO,  = 
Silica  27-8^  vanadium  pentoxide  10*6,  alumina  23-6,  manganèse  protoxide  32*8, 
water  5-2  =  100. 

Arsenic  replaces  the  vanadium  in  varying  amounts,  but  probably  from  altération  (Lsx.); 
magnésium  and  calcium  replace  part  of  the  manganèse,  also  ferrie  iron  tbe  aluminium  in  small 
amount. 

AnaL— 1,  Lasaulz  and  Bettendorff,  Pogg..  149,  245.  1878.  2.  8,  Bettendorfl.  ib.,  100.  126, 
1877.  4,  Pisani,  C.  R..  77,  829,  1878.  also  an  eârlier  one,  ib..  76,  1542,  1872,  giving  871  p.  c. 
YsO»  and  no  AbsO». 

G.         810.   Al,Oi  Fe,0.  MnO  MgO  CaO  y,0»  As,0»  H,0 

1.  Dark  brown       8620    |  29  74*  23-50    1*96    2595    842    205    914     —     404   CuO,P,0» 

ÏÎT  =  99*79 

2.  Brmon,  IroTMp.  8*648        27*84         24*22         26*70    301    217    9  20    2*76    5-01  =  100*91 
8.  Yellow,  opaque  8*656        27*50    22*76    1*15    80*61    l'88    1*88    0*58    9*88    5*18  CuO  017= 

rioo-89 

4.  TeUow4frown  28*40    24*80    1*81    25*70    4*07    2*98    8*12    6*85    5*20^CuÔ0  22= 

[10215 

*  Probably  contains  free  quartz.  ^  Ign. 

Other  arsenic  déterminations  gave  Bettendorff:  1*88,  2*81,  2  58.  2*98,  6*64  AssO*;  the  color 
grows  lighter  with  the  increase  in  arsenic. 

IPyr^  etc. — B.B.  easily  fusible  with  intumescence  to  a  black  glass.  With  borax  gives  a 
manganèse  bead.  The  water  can  only  be  driven  off  at  a  strong  r^  heat.  Not  attacEed  by 
•hydrochloric  and  nitric  acids,  and  only  feebly  attacked  by  sulphuric  acid. 

Ob«.— Found  at  Salm  Château  near  Ottrez  in  the  Ardennes,  Belgium,  in  quartz  veins  in  the 
Ardennes  schists.  It  is  usually  embedded  in  the  quartz  (containing  particles  of  pyrolusite)  and 
associated  with  a  reddish  white  crystalline  nggregate  of  albite. 

Lasaulx  first  noticed  this  minerai  under  the  name  of  mangandisihen,  in  conséquence  of  a 
supposed  resemblance  to  cyanite.  Tbis.  as  Pisani  urges,  is  on  several  accounts  an  objectionable 
name.  and  is  naturally  superseded  by  the  name  ardennite,  which  too  has  the  right  of  priority 
over  dewalquite. 

The  name  ardennite  refera  to  the  locality;  dewalquite  was  given  for  the  Belgian  geologist. 
Prof.  G.  Dewalque. 

Réf.—»  Pogg..  147,  247.  1878. 


419.  xAnOBANITB.    g.  FUrik,  Zs.  Er.,  13, 1, 1887,  Ofv.  Ak.  Stockh.,  Bihang,  13  (2). 
No.  7,  91, 1888.    Longbanite. 

Hexagonal.    Axis  è  =  1*6437;  0001  A  lOÏl  =  ♦62°  13'  Flink'. 


Forms: 
4  (0001,  €) 
m  aOiO,  /) 


a  (1120,  i.2) 
l  (4160,  %-\) 

P  (1012,  i) 


o  (lOÎl,  1) 
d  (2021,  2) 

e  (1136. f 2) 


/  (llâ8,  f2) 
g  (2248.  f2) 


h  (2lSl,  8-1) 
i  (4156,  H) 
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SILICATES. 


cp 

;r 

43 

co 

^: 

*62 

ed 

^3 

75 

ce 

— 

28 

1. 

n 


in 


rf  =  47?  87' 
=  65"  281' 
=  78**  44' 


% 


Figs.  1,  2,  Lângban,  Flink. 


Anal.— Flink,  1.  c. 
SiO,  10-88 


oo' 

r 


40"  16' 
52°  801' 
48'  21' 


ùù 
cth 
mh 


89"  69' 
15"  87' 
22^*    4' 


Crjstals  hexagonal  in  habit,  long 
or  short  prismatic  ;  faces  a  prominent 
and  vertically  striated;  vi  small 
and  bright. 

Cleavage  none.  Fracture  con- 
choidal.  Brittle.  H.  =  6-5.  G.  = 
4*918.  Luster  metallic,  brilliant. 
Color  iron-black.  Powder  dark 
reddish  brown.    Opaque. 

Gomp. — Manganèse  silicate  with 
ferrons  antimonate;  formula  doubt« 
fui.  Flink  calculâtes  37Mn,SiO,.- 
lOFe.Sb.O..  The  state  of  oxidation 
of  the  metals  présent  is  not  défi- 
nitely  settled. 


SbiO»  15-42 


MnO  6400 


FeO  10  82  =  100-62 


Pyr.— B.6.  inf lisible,  but  becomes  dull  on  the  surface.  On  charcoal  gives  a  faint  white 
aublimate,  and  with  sait  of  phosphorus  a  sllica  skeleton.  Fused  with  soda  aud  saltpeter  gives  a 
deep  green  mass.     Difflcultly  soluble  in  hydrochloric  acid  without  évolution  of  chlorine. 

Obs.— Occurs  sparinglj  at  Lâugban,  Wermlaud,  Sweden,  with  schefferite  iu  granular  crys- 
talline  llmestone,  also  associated  with  ricb tente,  braunite,  magnetite.  bausmannite.  Probably 
also  with  rhodonite  at  the  SiO  mines,  Gryhytte  parish,  Orebro,  Swedeu  JgelstrOm). 

KéL—^  L.  c,  and  Zs.  Kr.,  16.  98, 1888.    See  further  p.  1039. 


Kentrolite  Group. 

420.  KBNTROLITB.    A.  Damour  and  Q.  wm  Baih,  Zs.  Er  ,  6,  82,  1880. 

Orthorhombic.     Axes  à:i:é  =  0-6334  :  1  :  0-8830  Ratb. 

100  A  110  =  32°  21',  001  A  101  =  54°  20f',  001  A  011  =  41"  26f'. 

Forms     b  (010,  i-î);    m  (110.  /):    o  (111,  1). 

Angles,  mm"-  =  ♦64^  42',    oo  =  92'  81',    oo"  =  117*  84',    «/ "  =  ♦54'*  28',    om  =  81"  18'. 

Crystals  minute,  prismatic  in  habit  terminated  by  the  pyramid  o  (111);  often 

frouped  in  sheaf-like  forms  resembling  stilbite.     Faces  i-ather  rough,  the  prismatio 
orizontally  striated.     Also  massive. 

Cleavage:  m  distinct.  Fracture  uneven.  Brittle.  H.  =  6.  G.  =  6-19. 
Luster  vitreous  to  submetallic,  dull.  Color  dark  reddish  brown,  becoming  black 
on  the  surface. 

Comp. — Perhaps  2PbO.Mn,0,.2SiO,  =  Silica  16-6,  manganèse  Besquioxide21*8» 
lead  protoxide  61-6  =  100. 

Anal. — Damour.  1.  c. 

SiOa  15-95  MnOa  2450  (or  Mn^O,  22-26)  PbO  5979  =  10024 

The  State  of  oxidation  of  the  manganèse,  and  hence  the  true  composition  of  the  minerai,  la 


IV 


not  deÛDitely  settled;  if  MnOg  is  présent,  the  formula  becomes  PbMnSiO».  which  requires: 
SiO»  16-3,  MnO,  23-5,  PbO  602  =  100.  The  formula  given  above  corresponds  to  that  of 
melanotekite. 

Pyr.,  etc. — B.B.  on  charcoal  gives  a  lead  coating  and  with  soda  a  globule  of  lead.  In  a  sait 
of  phosphorus  bead  dissolves  and  gives  in  R.F.  a  sligbt  yellowisb  color,  aftei  the  addition  of 
saltpeter  becomes  bright  violet.  Dissolves  in  part  in  dilute  sulphuric  acid  with  the  séparation  at 
man^nese  oxide  mixed  with  silica.     With  hj^droclilorif  a(  id  clilorine  is  dlsengaged. 

Oba. — From  southern  Chili,  exact  locality  unkuowu.     Occurs  with  quartz  barite,  apHiite 
l^amed  from  Kévrpor,  spike,    See  also  p.  1039. 
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421.    MBLAKOTSKTTB.      0.  Lindiirôm,   Ofv.   Ak.    Stockh.,    35,  No.  6,  58,    1880. 
Helanotecite 

Massive. 

Cleavage  in  two  directions^  in  one  of  thèse  most  distinct.  H. =6 '5.  G. =5*73. 
Luster  metallic  to  greasy.  Color  black  to  blackish  gray.  Streak  greenish  gray. 
Nearly  opaque  but  translucent  in  thin  sections.  rleochroic,  bottle-green  and 
F80  brown 

Comp.—Pb,Pe,Si,0,  or  2PbO.Fe,0,.2SiO,  =  Silica  16-6,  iron  sesquioxide  22-0, 
lead  protoxide  61-4  =  100. 

\,  2,  LindstrOm;  1,  after  deducting  2*86  p.  e.  impurities;  2,  after  deducliog  3  80  p.  c: 


SiO,   Fe,0,   PbO     MnO     CaO    MgO     K,0    Na,0 

1.  17-82    2818    55  26      0-69      002      0*50      024      0  54  ign.  0-98,  X  1*27  =  100*04 

2.  1722    22-81    5842      0-67       —       088      018      0*88 

X  =  CuO  0-20,  FeO  075,  BaO  011  (?),  Cl  014,  P,0»  007. 


r.,  etc.— B.B.  fuses  with  intumescence  to  a  black  bead;  wHh  soda  on  charcoal  ^ives  9 

f lobule  of  lead  and  a  lead  coati ng.    With  borax  reacts  for  iron,  but  on  strong  heating  m  R.F. 
écornes  on  cooling  black  nnd  opaque  (reduced  lead),  with  sait  of  phosphorus  gives  a  skeleton  of 
silica     Decomposed  by  nitric  acid. 

OlNi.~Occur8  with  native  lead,  fntfmately  mixed  with  magnetite  and  yellow  gamet  ai 
Lângban  in  Wermland,  Sweden.  This  locality  bas  also  furnished  the  lead  silicates,  hvalotekite 
and  gapomalite  (p.  422).  Named,  in  allusion  to  the  related  hyalotekite,  from  fièXaÇ,  blaek,  and 
TTfKétv,  io  melt.  LindstrOm  calls  attention  to  the  fact  that  of  the  two  possible  formulas  for 
kentrolite  proposed  by  Damour  and  Rath,  the  second  corresponds  exactly  to  the  above  composi- 
tion of  melanotekite. 


422.  BfiRTRANDim.    Nouveau  minerai  des  environs  de  Nantes  E,  Bertrand,  Bull.  Soc. 
Mhi..  3,  96.  1880,  6,  248,  1888.    Dx.,  ib.,  6.  176,  1882.     Bertrandite  Damour,  ib.,  6,  252,  1888. 

Orthorhombic  ;  hemimorphic.     Axes  à  :h:è  =  0-56885  :  1  :  0*5973  Penfield'» 
100  A  110  =  î?9°  38',  001  A  101  =  46°  23^',  001  A  011  =  30°  61'Pfd. 


Forma^: 
a  (100,  U) 
b  (010,  i^ï) 


e    (001,  0) 
h    (810,  iS) 
m  (110,  i) 


/  (180.  ii) 
d  (102,  H)* 
i  (049,  fiy 


€(011.1.ï) 
If  (021,  2.Q> 


e  (081,  8-iT 
m  (162,  84/ 


1. 


2. 


Fig.  1,  Pisek,  Vrba    2-4,  Stoneham,  Me..  Pfd. 


W"    = 


'#/ 


mm     = 

r    = 


21'  284' 
•69''  16^^ 

cd    =  ^W  42' 

W  =  100"    8' 

dd'  -    55"  24' 

«'    -  121'  40' 

eO'*  44' 

€€'  =    61"  42' 

de    =    (Mt"  26' 

«V'  =  28*  42r 
eœ  =  61°  W 


64(5  aiLlCATES. 

Twins  heartrshaped^  with  axes  crosâing  ai  angles  of  about  60^  and  120^, 

tw.  pi.  €  (011),  perhaps  also  /(130)  and  e  fo31),  but 

*•  the  last  two  not  quite  certain  (cf.  Vrba).     Also  tw.  pL 

3l  L,^      j1        I  l/~nj    ^  ^^^-    ^^yst^s  ^^^^  tabular  1  c\  also  1  ô;  often  hemi- 

^*N^^  I     \^  llilt^      morphic  in  the  direction  of  the  vertical  axis. 


TutT^Àr^f^^^rwA  Cleavage:  m  perfect;  also  b  and  c,  the  last  perhaps 

Mt.  Antero,  ±T:a.  due  to  laraellar  structure.     H.  =  6-7.   G.  =  2-59-2-60. 

Luster  vitreous;   pearly  on  c.    Colorless  to  slightly  yellow.    Transparent.     Pyro- 
electric,  the  flat  plane  (f.  6)  c  +  on  cooling,  the  rounded  face  — . 

Optically  — .    Ax.  pi.  |  b.     Bx»  J.  a.     Dispersion  p  <  v.    Axial  angles: 

Nantes         2H..y    =82'        2Bo,j    =118'       .'.    2Vy   =  74'»  51J'    /?=l-5e9Btd. 
Mt.  Antero  2Ko.y    =  lOr  10'    .'.    {/S  =  1-569)  2Va.y    =  108'  42'    2V«.y    =  IV  18'  Pfd. 

Comp._H,Be,Si,0,  or  H,0.4Be0.2SiO,  =  SUica  50-3,  glucina  421,water  7-6 

=  100. 

The  water  goès  off  only  at  a  red  heat.    Qroth  writes  tbe  formula  as  a  basic  orthosilicate. 
AnaL— 1,  Damour.  1.  c.     2,  Pfd.,  on  0-13  gr. ,  1.  c.    8,  Preis,  Zs.  Kr.,  16,  200,  1889. 

SîO,       BeO      H.O 

1.  Barbin  G.  =  2586  49  26      42  00      6*90  Fe.0. 1*40  =  99*56 

2.  Mt.  Antero    G.  =  2-598  518        89*6        84    CaO  10  =  100*8 

8.  Piaek  G.  =  2599  Vrba         49 90      4262      7*94  A1.0,,Fe,0,  ir.  =  100:46 


r. — ^B.B.  infusible  but  becomes  opaque.    Insoluble  in  acid. 

Obs. — Occurs  implauted  upon  quartz  or  feldspar  in  cavities  of  a  pegmatyte  fonninff  yeins  in 
gneiss  at  Petit-Port  and  at  tbe  quarries  of  Barbin  near  Nantes,  France;  also  from  la  Yilleder, 
Morbihan  (Bull.  Soc.  Min.,  12,  514.  1889).  In  a  feldspar  quarry  at  Pisek.  Bohemia,  with 
corroded  béryl,  in  part  aquamarine,  also  apatite,  tourmaline,  etc.  On  Mt.  Antero.  Chaffee  Co., 
Colorado,  with  phenacite  and  sometimes  inclosing  it  as  of  earlier  formation;  both  are  implanted 
upon  corroded  aquamarine  crystals.  Also  at  Stoneham,  Me.,  in  cavities  with  herderite.  At 
Amelia  Court  House,  Va.,  with  etched  béryl. 

Named  for  E.  Bertrand,  the  French  Mineralogist. 

Ref.~>  Stoneham,  Am.  J.  Se,  37,  213,  1889.  For  Mt.  Antero  he  obtained  à  :l  :i  = 
0*5723  : 1  :  0  5993,  ib.,  36,  52.  1888,  40,  490,  1890.  Scharizer  su^gested  a  monoclinic  form  for 
the  Pisek  minerai,  Zs.  Kr.,  14.  33,  1888,  which  is  not  confirmed  bv  optical  characters  nor  by 
Yrba's  measurements,  Zs.  Er.,  16. 194,  1889;  the  latter  shows  that  there  is  an  apparent  relation 
in  form  to  calamine,  although  the  formulas  differ  by  one  molécule  of  water,  thus: 

Berirandite  fà  :  h  :  ib  =  0*7248  :  1  :  0*4186  Stoneham.  Pfd. 

0*7191  :  1  :  0*4206  Pisek,  Vrba. 
Calaminé  à:b:    è  =  0*7834  :  1  :  0*4778  Schrauf. 

The  hemimorphic  character  of  the  species  was  shown  by  Penfleld. 

•  Btd.,  1.  c.    •  Scharizer,  Pisek,  1.  c.    *  Pfd..  Stoneham,  1.  c.    »  Vrba,  Pisek,  L  c 


Division   IL     Oxygen  Eatio  2  :  3.    Formula  R,SiO,. 

423.  OALAMINE.  Cadmia  pt.  Plin.,  34.  2;  Affric.  Foss.,  255,  1546.  Lapis  calaminaris. 
Oertn.  Galmei  pt.  Agrie.,  Interpr.,1546.  Gallmeja  pt.,  Lapis  calamiaarispt.,  Cadmia ofiicin.  pt., 
Wall.,  Min.,  247,  1747;  Zincum  naturale  calciforme  pt.,  Galmeja.  Lapis  calaminaris  pt.,  Cronst., 
197,  1758.  Calamine  pt.  Fr.  Tri.  Wall..  1,  447,  1758.  Zincum  spatosum  cinereum  compactum 
electricum,  ib.  flavescens  dnisicum  (fr.  Carinthia),  v.  Born,  Lithoph.,  1,  182,  1772.  Calamine 
pt..  Mine  de  Zinc  vitriforme  (with  figs.)  de  LisU,  Crist.,  829,  1772,  3,  81,  1788;  Kieselerde,  Zink- 
oxyd(fr.  Derbyshire),  Klapr.,  Crell's  Anu.,  1,  391,  1788.  Galmei  pt.  Karêt.,  Tab.,  24,  1791. 
Zinc  oxydé  pt.  H,,  Tr.,  4,  1801.  £lectric  Calamine,  Silicate  of  Zinc,  Smithêon,  Phil.  Trans., 
1803  Zinc  Calamine  Brongn.,  Min.,  2.  136,  1807.  Ziukglaserz  Karst,  Tab.,  70.  100.  1808. 
Zinkkieselerz,  Eieselzinkerz,  Eieselzinkspath.  Kieselgalmev,  Oerm.  Zinc  oxydé  silicifère  ff. 
Calamine  Bevd.,  Min.,  2,  190,  1832.  Smitbsonite  B.  J  Jf.,  Min.,  1852  [not  Smithsonite  Beud.]. 
Hemimorphit  Kenng.,  Min.,  67,  1853.     Wagit  Badaszkouki,  C.  R.,  63,  107,  1862. 

Orthorhombic;  hemimorphic.     Axes  a  :h:  é  =  0-78340  .  1  :  0-47782  Schrauf'. 
100  A  110  =  38°  4V,  001  A  101  =  31°  22f ,  001  A  011  =  25°  32^'. 
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a  (100.  »>i) 
h  (010.  î-i) 
c  (001,  €) 

m(110,  i) 
n  (120,  »-i)»>« 
0   (190,  ^)> 

17  (290.  H)* 
9   (150,  ^i)« 


^  (106,  H)' 
r  (105,  H)" 
r  (103,  H)* 
P  (305,  ^î)>• 
V  (102.  i-î)' 
«  (101,  li) 
^  (408,  fir 
/<  (201,  2-i)? 
t  (801,  8-1) 


a  (018, 
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e  1043. 
/(082, 
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^(074. 
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•  (081. 
*(051, 
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Figs.  1-4,  AlteDberg,  after  Bose. 
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28"  38i' 
22"  50 
38"  55' 
62"  46' 
122*  41' 
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26"  62' 

51"  5' 

77"  4' 

87"  24' 

110^  12' 

♦34"  54' 

♦59"  37' 


cr    =    21"  10' 


CK      =87"  46' 

av  =  66"  12' 

eau      =49"  17' 

av  =  35"  37' 

oA  =  74"  12' 

eu      =  52"  38' 

69      =  48"  85' 

hX  =  31"  30' 

xte    =  57"  39* 
njc"'  =  44"  28' 
au     =  42"  16 
afi     =  87"    6 

6o  =  50'  47' 
*;r  =  47'  44 
^  =  73"    8' 

ii    =  74"    4' 

Twins:  tw.  pi.  c,  axes  parallel  and  antilogous  pôles  of  crystals  togetlier.  Orys- 
tals  hemimorpfaic  with  the  upper  extremity.  the  aiialogous  pôle,  often  hignly 
modified  with  macrodomes  and  brachydomes  promînent,  and  the  lower,  the  antil- 
ogous pôle,  terminated  by  the  pyramids  w,  v,  also  e,  or  with  e  rounded  and  rarely 
n  and  c'.  Usually  implanted  and  jshowing  one  extremity  only.  Crystals  often 
tabular  1  6;  also  prismatic;  faces  ^  yertically  striated.  Often  grouped  in  sheaf* 
like  fornis  and  forming  drnsy  surfaces  in  cavities.  Also  stalactitic,  mammillary, 
botryoidal,  and  fibrous  forms;  massive  and  granular. 

Cleavage:  m  perfect;  si  (101)  less  so;  c  in  traces.  Fracture  uneven  to  sub- 
conchoidal.  Brittle.  H.  =  4*5-5,  the  latter  when  crystallized.  G.  =  3  •40-3 '50^ 
3'43-3'49,  Altenberg.  Luster  vitreous;  csiibpearly,  sometimes  adamantine.  Color 
white  ;  sometimes  with  a  délicate  bluish  or  greenish  shade;  also  yellowish  to  brown. 
Streak  white.     Transparent  to  transi ucen t. 

Optically  +;  double  refraction  strong.  Ax.  pi.  |  a,  Bx»  J.  c.  Indices  and 
axial  angles: 

a,  =  1-61069  /î,  =  1-61416  y^  =  1-68244 
a_  =  1-61368  fi.  =  1-61696  y^  =  1-63597 
a    =  1-61706    p    =  1-62020    y     =  1-68916 


•    a 


2V,    =  47"  80'    2E.   =  81'    T  Lang 
2V,    =  46"    9'    2ÏL    =  78"  89'     " 
2Vj,  =  44"  42     %E    =  76"  81'     •' 


Also,  measured       2E,  =  81"    3'        2E.  =  78"  7'        2E_  =  76'    Lang" 

2E    =  82^  80'         2E     =  ftO"  2TC      =  75*^     Dr 


2E1  =  75"    Dx. 


2E,  =  85"  21'  ai  8"  8,    82"  50'  at  17".    77"  50'  at  95" -5,     76"  32'  ai  121"  Dx. 

Strongly  pyroelectric,  the  more  highly  modified  extremity  of  the  crystals 
(as  ordinary  developed,  cf.  f.  4)    the  analogons  pôle,  the  lower  the  antilogous; 
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in  twins  the  latter  pôles  in  contact.  See  Biess  and  Bose";  also  later  Baner  and 
Branns*',  who  used  the  Enndt  method  of  investigation  anddescribe  the  results  witb 
great  fullness. 

Var.~l.  Ordinary.  (a)  In  crysfals  as  described  above.  (b)  Mammillary  or  stalactitic. 
(e)  Massive;  often  cellular.  WagUe  is  a  concretiouary  ligbt  blue  to  green  calamine  from  Nizhni 
Yagurt  in  tbe  Ural  :  G.  =  2-707. 

2.  Carbonated.  Sullivan  bas  described  (Dublin  Q.  J.  Se,  2, 150,  1862)a  variety  of  calamine 
from  tbe  Dolores  mine  in  tbe  province  of  Sautander,  Spnin,  occurriug^in  concentric  pisolitic 
masses,  frequently  containing  a  semitranslucent,  opal-like  imcleus.  Tbis  minerai,  produced 
from  the  bydrous  carbonate  by  tbe  action  of  silicated  waters,  con tains  from  12  to  20  per  cent,  of 
zinc  carbonate;  G.  =  2-88-8-69 

8.  Argillaeeouê.  Anotber  calamine  from  Spain,  analyzed  by  ScbOnicben  (B.  H.  Ztg.,  22, 168), 
contains  20  to  26  p.  c.  of  alumina,  witb  31*5  p.  c.  of  silica,  21  to  28*5  p.  c.  of  zinc  oxide,  and  18 
to20of  water;  and  is  apparently  calamine  mixed  witb  clay.  It  occurs  massive;  color  at  first 
wbite,  cbaugiog  in  tbe  air  to  violet,  browu,  aud  âually  black;  feel  soapy. 

Clays  carrying  varying  amouuts  of  zinc  silicate  are  common  in  tbe  zinc  régions  of  soutb- 
western  Missouri,  and  occur  also  in  Virginia.  Those  of  Missouri  iDchide:  (1)  tbe  red,  ratber  tougb 
and  barsb  "joint  clays  "and  (2)  tbe  *' tallow  clays"  witb  greasy  feel,  yellowisb,  ash-gray,  or 
brown  colors  nfter  drying.  Tbe  latter  occur  in  layers  of  several  incbes  m  tbickness  up  to  two 
or  tbree  feet  and  in  lumps  from  50  to  500  Ibs.  or  more.  Tbe  "tallow  clays"  are  very  fine 
grained,  plastic,  and  ou  dryiug  sbriuk  and  crumble  into  small  fragments.  Tbe  amonnt  of  zinc 
oxide  présent  varies  cbiefly  between  80  and  40  p.  c.  See  funber  W.  H.  Seamon,  Am.  J.  8c., 
39,  88,  1890.  A  litbomaree-like  clay  from  tbe  Bertba  zinc  mine,  Pulaski  Co.,  Virginia,  con* 
tained  12  p.  c.  ZnO,  B.  BL  Heyward,  Cb.  News,  44,  207.  1881. 

Comp — ^HZn,SiO.  or  H,0.2ZnO.SiO  =  Silica  25-0,  zinc  oxide  675,  water 
7*5  =  100.  The  water  is  basic  since  (Fock)  it  goes  off  only  at  a  red  heat, 
the  minerai  being  unehanged  at  340°  C.  The  formula  is  probably  (ZnOH),SiO, 
or  a  basic  metasilicate. 

For  analyses  see  5th  Ed.,  p.  408.  Also  1,  Oentb.,  Am.  Pbil.  Soc.,  23,  46, 1886.  2,  Eyer- 
man,  Am.  J.  Se.,  37,  501,  1889. 


SiO, 

ZnO 

H,0 

1.  Pulaski  Co.,  Va. 

25  01 

67-42 

8-82 

=  100-75 

2.  Friedensville 

24-82 

6505 

7-86 

Fe,0,  212  =  9915 

P3rr.,  etc.— In  tbe  closed  tube  decrepitates.  wbitens,  and  gives  off  water.  B.B.  almost  in- 
fusible (F.  =  6);  moistened  witb  cobalt  solution  gives  a  blue  color  wben  beated.  On  cbarcoal 
witb  soda  givesacoatiug  wbicb  isyellow  wbile  bot,  and  wbite  on  cooling.  Moistened  witb  cobalt 
solution,  and  beated  in  O.F.,  tbis  coating  assumes  a  brigbt  gi^en  color.  Gelalinizes  witb  acids 
even  wben  previously  ignited.  Decomposed  by  acetic  acid  witb  gelatinization.  Soluble  iu  a 
strong  solution  of  caustic  potasb.  « 

Obs.— Calamine  and  smitbsonite  are  usually  found  associated  in  veins  or  beds  in  stnilitied 
calcareous  rocks  accompanying  sulpbldes  of  zinc,  iron.  and  lead.  Tbus  at  Aix-la-Cbapelle;  Raibel 
and  Bleiberg,  in  Cariothia,  in  tbe  upper  Triassic;  Moresnet  in  Belgium,  Freiburg  in  Baden, 
Iserlobn,  Tarnowitz,  Olkucz,  Miedzanagora,  Rezbdnya,  Scbemnitz.  At  Rougbten  Gill,  in 
Cumberland,  in  acicular  crystals  and  mammillary  crusts,  sky-blue  and  âne  green;  at  Alston 
Moor,  wbite;  at  tbe  Rutland  mine,  near  Matlock,  in  Derbyshire,  in  brilliant  crystals,  and 
grayisb  while  and  yellow,  and  mammillary;  at  Castlelon,  in  crystals;  on  tbe  Meiidip  Hills, 
TOOstly  brownisb  yellow,  and  in  part  stalactitic;  in  Flintsliire,  etc.,  Wales;  Leadbills,  Scotlaud. 
Large  ciystnls  bave  been  found  at  Nercbinsk,  in  Fastem  Siberia. 

In  tbe  United  States  occurs  at  Sterling  Hill,  near  Ogdensburg.  N.  J.,  in  fine  clear  crystallinc 
masses  In  Pennsylvnuia.  at  tbe  Perkiomen  and  Pbenixville  lead  mines;  in  a  lower  Silurian 
rock  two  miles  from  Betblebem,  at  Friedensville,  in  Saucon  valley,  abundant  and  extensively 
worked:  on  tbe  Susquebanna,  opposite  Selinsgrove.  Abundant  in  Virginia,  at  Austin's  mines  in 
Wytbe  Co.  A  pale  yellow,  fusible  zinciferous  clay  occurs  in  considérable  abundance  witb 
CJilamine  at  the  Ueberrotb  mine,  Friedensville.  Witb  the  zinc  deposits  of  southwestern  Mis- 
souri, especially  about  Granby,  both  as  crystallized  and  massive  calamine,  aud  mixed  witb  an 
aluminous  silicate  forming  the  *'tallow  clays"  above  described.  According  to  Seamon  (1.  c.) 
the  calamine  bas  been  graduai ly  crystallized  out  of  the  zinciferous  clays,  thèse  baving  been  first 
formed.  At  tbe  Emma  mine,  Cottonwood  Caîion,  Utah,  in  greenish  blue  mammillary  forma 
witb  wulfenite  and  cerussite. 

T^le  nanie  Calamine  (witb  GaXmei  of  the  Qermans)  is  commonly  supposed  to  be  a  corruption 
of  Cadmia.  Agricola  says  it  is  from  calamus,  a  reed.  In  allusion  to  tbe  slender  forms  (stalactitic) 
common  in  the  cadmia  fornaeum. 

The  cadmia  of  Pliny  and  of  other  ancient  authors  included  both  the  native  silicate  and  car- 
l)onate,  and  tbe  oxide  from  tbe  chimneys  of  furnaces  (cadmia  fornaeum).  The  two  native  ores 
rontinued  to  be  confounded  undor  the  nnme  lapis  calaminaris,  calamine  or  galmei,  until  investi- 
gntcd  cbemically  by  Smithson  in  1803.    Earlier  analyses  had  made  out  chemical  différences,  and 
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«orne  authoTs,  before  1790.  had  rightly  Buggested  a  division  of  the  species:  Bergmann  having 
found  28  p.  c.  carbon  dioxide  in  a  Holywell  spécimen  (J.  Ptiys.,  16, 17,  1780):  and  Pelletier,  in  a 
kind  from  Freiburg  in  Breisgau,  whicb  had  been  called  Zeoliie  of  Breisgau  because  it  ffelatinized 
with  acids,  52  p.  c.  silica,  with  86  zinc  oxide,  and  12  water  (J  Phys.,  20, 420. 1782):  and  Elaprotb, 
in  another,  siuiilarly  gelatinizing,  66  zinc  oxide  and  33  silica.  But  Smitbson  was  the  Ûrst  to 
make  koown  the  tnie  composition;  and  clear  away  ail  doubts. 

De  Lisle  noticed  the  ciystalline  forms  of  the  two  species,  describing  one  kind  as  prismatic 
with  dibedral  summits,  aua  the  other  as  scalenohedral  like  dogtooth  spar,  yet  did  uot  fully  ap- 
preciate  the  importance  of  the  observation;  while  UaQv,  14  years  later,  in  bis  Traité,  describes 
only  the  crystals  of  the  nUeaie,  and  takes  the  ground  that  the  tine  earbonaiée  was  only  an  im- 
pure calcareous  '*zinc  oxydé." 

In  18U7  Bronffniart  called  the  silicate  calamine,  leaving  for  the  other  ore  the  chemical  name 
sine  earbonaiée.  In  1832,  Beudant  foUowed  Brongniart  in  the  former  name,  and  designated  the 
latter  Smitheoniie  after  Smithson,  who  had  analyzed  in  1808  the  carbonate  as  v/eW  as  silicate. 
Thus  the  two  species  were,  at  last,  not  only  distluguished,  but  miDeralogically  named. 

Unfortunately,  Brooke  &  Miller,  in  1852,  reversed  Beudant's  use  of  thèse  names.  with  no 
food  reason;  and  in  1858,  Keungott,  on  account  of  tbe  confusion  of  names,  as  he  says,  introduced 
lor  the  silicate  the  new  name  Hemimorphiie,  and  so  added  to  the  confusion.  Tbese  innovations 
«hould  bave  no  favor. 

R«f.— 1  Ber.  Ak.  Wien,  38  (1),  789,  1859.  *  See  Schrauf,  1.  c,  for  early  authorities  (Mohs, 
«te.);  also  Gdt.,  Index,  2.  227, 1890,  and  Bauer  and  Brauns,  réf.  below.  >  Rose.  Abh.  Ak.  Berlin, 
70,  1843,  Pogg.,  69,  362,  1863.  *  Dbr.,  Pogg.,  92,  246,  1854.  *  Hbg..  Min.  Not.,  2,  20,  1868. 
•  Schrauf.  1.  c.  "•  Dx.,  Min.,  1,  p.  117,  1862.  »  Slg.,  Zs.  Kr.,  1,  342.  1877.  »  Ceeàro,  Bull.  Soc. 
Min.,  9,  242. 1886.  »•  Schulze.  Mitth.  Ver.  Neuvorpommern  u.  Rûgeu.  59.  1886  (Mitth.  Univ. 
Oreifswnld).  "  Bauer  and  Brauns,  Jb.  Min.,  1, 1, 1889.  i«  Lang,  Ber.  Ak.  Wien,  37.  879,  1859. 
"  Rief«  and  Rose,  Abh.  Ak.  Berlin,  70,  1848;  Bauer  and  Brauns,  1.  c. 

MoRBSNETiTB  jRmm,  Vh.  Ver.  Rheinl.,  C.-Bl.,  98,  1865.  A  minerai  from  Altenberg,  near 
Aachen,  occurring  with  calamine.  Two  varieties  are  found,  one  dark  to  leek-green  and  opa(jue; 
tbe  other  ligbt  emerald-green,  transparent.  Tbe  latter  is  tbe  purest;  it  bas  H.  =  2*5,  concboidal 
fracture,  streak  white.  It  afforded  on  analysis:  SiO.  80  31,  AlsOt  18-68,  FeO  0*27.  NiO  1 14, 
ZnO  48  41,  MgO  tr.,  CaO  tr.,  H,0  11-37  =  10018.     Difflcultly  soluble  in  acids. 

Vanuxemite  c.  U.  8h^rd,  Contrib.  Min. ,  1876.  A  product  of  the  décomposition  of  zinc 
ores  at  Sterling  Hill,  N.  «T.  Occurs  in  irregular  white  patches  in  a  ârm  ochery  aggregate. 
G.  =  2*5.  Does  uot  adhère  to  tbe  tongue,  but  emits  a  sligbt  clayey  odor  on  beingbreathed  upou. 
An  analysis  gave:  SiO,  35'64,  A1,0,  1170,  ZnO  32-48-360,  H,0  14-80-19-88.  Obviously  a 
mixture  of  white  clay  with  zinc  silicate. 

424.  OARPHOUTB.  Earpholith  Wem.,  Letztes  Min.  Syst.,  10,  48,  1817.  Strohstein 
Germ.    Strawstone. 

MoDoclinic.  Prismatic  angle  68^  33\  In  radiated  and  stellated  tufts,  and 
groupe  of  acicular  crystals.     Twins:  tw.  pi.  a  (100). 

Very  brittle.  H.  =  5-5-5.  G.  =  2*935.  Lnster  silky,  glistening.  Color 
pure  straw-yellow  to  wax-yellow.  Pleochroism  distinct:  ccolorless,  b,  a  paleyellow. 
Optically  -.     Bx.  J.  b  (010).     Bxo  A  <5  =  3°  to  5°  Lévy-Lcx.*     2V  =  60°  approx. 

Coiup._H,MnAl,Si,0..  or  2H.O.MnO.Al,0..2SiO,  =  Silica  36-5,  aluminaSlO, 
manganèse  protoxide  21-5,  water  11  "0.=  100. 

The  water  goes  ofF  at  a  red  beat;  hence  probably  (Groth)  as  a  basic  metasilicate. 
Anal.— 1.  Hauer,  Ber.  Ak.  Wien,   12,  505,  1854.    2.  BQlowius,  Zs.  G.  Ges.,  22,  456,  1870. 
8,  Eoninck.  Bull.  Ac.  I^lg.,  47,  564.  1879.     For  earlier  analyses,  5tb  £d.,  p.  419. 

SiO,    A1,0,   Fe,0,  Mn,0.  FeO   MnO  MgO  CaO    H,0 

1.  Schlackenwald        8615    1974      9*87    2076      —       —        —    256    1019 F 174  =  10101 

2.  Wippra,Harz  8802    2940      289       —      407    11*78    180    —     1017  Alk.O 46,quariz 

[1-17  =  99-76 
8.  Meuville  8715    8011      2*27       —       —     1797    041    —     1122  Alk.  0-54,  CuO 

[0-33  =  100 

From  8,  34  p.  c.  quartz  bave  been  deducted. 

Pyr.,  etc.— In  tbe  closed  tube  f2;ive8  water,  which  reacts  acid  and  attacks  the  glass 
(fluorine).  B.B.  swells  up  and  fuses  at  3'5  to  a  brown  glass.  With  the  fluxes  gives  reactions 
for  manganèse  and  iron.  Not  decomposed  by  hydrocbloric  acid.  Decomposed  on  fusion  with 
alkaline  carbonates. 

Obi. — Occurs  in  minute  divergent  tufts,  disposed  on  granité,  with  fluorite  and  quartz,  in 
the  tin  mines  of  Schlackenwald  :  also  at  Wippra  in  the  Ëktrz  on  quartz;  near  Meuville  in  the 
Ardennes  in  quartz  pebbles;  in  the  Beaujolais,  Aunce.  It  was  named  by  Wemer  in  allusion 
to  its  color,  from  Kdp0oS,  straw. 

R«l— >  Min.  Roches,  164,  1888 
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426.  OBRITE.  Ferrum  calcifonne  terra  qûadam  incognfta  intime  mixtum,  Tungsten  voik 
BastuSfl,  Oronsiedt,  Ak.  H.  Stockholm,  1751,  Min.,  188,  1768.  Cerit  Hiê.  d  Ben.,  Cerium  en  nj 
Métal,  etc..  1804.  Gehleu's  J.,  2,  897,  1804,  Afh..  1,  58.  1806.  Ocbroit  Klapr,,  Gehlen'a  J.,  2, 
803,  1804.  Cererit  Elapr..  Bei»r  ,  4.  140,  1807;  Karêt,  Tab..  74,  1808.  Cerium  oxydé  ûliceux. 
i?.,  Tabl..  1809.  Ceriu-Steinl^cTn..  Hoffm.  Min.,  4,  a,  286,  1817.  Eieselcerit  Qerm.  Lanthano- 
Cîerit  Hermann,  J.  pr.  Ch  ,  82,  406.  1861. 

Orthorhombic.     Axes  à  \h  \è  =  0-9988  :  1  :  0-8127  A,  E.  Nordenskiôld*. 
100  A  110  =  44°  58',  001  A  101  =  39**  8',  001  A  OU  =  39°  6', 
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Crjstals  rare,  highly  niodified;  habit  short  prismatic.     CommoDly  mafisire;: 

granular. 

Cleavage  not  observed.  Fracture  splintery.  Brittle.. 
H.  =  5-5.  G.  =  4-86  Nd.  ;  4-912  Haid.  Luster  dull 
adamantine  or  résinons.  Color  between  clove-brown  and 
cherry-red,  passing  into  gray.  Streak  grayish  white. 
Slightly  subtranslucent. 

Comp. — A  silicate  of  the  metals  of  the  cerium  group 
with  iron  and  calcium  in  small  amount,  also  water; 
formula  doubtful. 

Rammelsberg's  analysis  corresponds  nearly  to  8Ha0.2CesOa. 
SSiOa  which  requires:  Silica  20*1,  cerium  Irioxide  73-8.  water  61 
=  100.  Lindslrôm's  analvsis,  liowever,  gives  approximately 
8H80.2(Ca.Fe)0.3Ce,0,.6SiO,;  Groth  writes  the  formula  (Ca,Fe> 
(CeOKOH)3Ce3(SiO,),. 
On  the  rare  earths  in  cerite.  cf.  Crookes,  Ch.  News,  64,  21,  40,  etc.;  also  Krûss  and  NDson, 
Ofv.  Ak.  Stockb.,  44.  871,  1887;  the  latter  identity  didymium  chietty,  also  samarium. 

Hermann  (1.  c.)  gave  the  name  Uinifianoccviu  to  the  miueral  analyzed  by  him,  which  he  found 
to  contain  lanthanum  aDd  didymium  chiefly,  with  but  little  cerium. 

Anal.— 1,  Rg.,  Pogg.,  107,  631,  1859.  2,  Liudstrôm,  Ofv.  Ak.  Stockh..  30,  18.  1878. 
8.  Stolba  and  Eettner,  Ëer.  B5hm.  Ges.,  872,  1879.  Also  Hisinger,  Heimann,  Kjerulf,  see  6th. 
Ed..  p.  414. 


1. 

2.  G.  =  4-86 

8. 


SiO,  Ce,0,  Di,0,.LaaO,  FeO   A1,0,  CaO  H,0 

1918  64-55           7-28  I  54*       —      1  85  5-71  =  9961 

22  79  2406         85  37  8*92      1-26    4-85  8*44  gangue 4*88  =  99*63 

1818  83-25         84  60  3 18       —      1*69  518  =  96  08 


Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  infusîble  alone;  with  borax  in  the  ou  ter  flame 
forms  ayelïow  globule,  which  becomes  almost  colorlesson  cooling;  in  the  inner  liame  a  weak 
iron  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yellow  alaggy  mass.  Gelatinizea 
with  hydrochloric  acid. 

Obs. — Occurs  at  Bastnfls,  near  Riddarhyttan,  in  Westmanland,  Sweden,  forming  a  bed  in 
gneiss,  and  associated  with  mica,  hornblende,  chalcopyrite,  cerine  (allanite),  etc.  It  bears 
considérable  resemblance  to  the  red  granular  variety  of  conindum,  but  îs  readily  distinguished 
by  its  inferior  hardness. 

Hisinger  and  Berzelius,  in  1803-4,  detected  in  this  minerai  a  new  métal  which  they  named 
cerium,  after  the  planet  Gérées  then  recently  announced;  and  the  minerai  they  called  eerUe. 
Klaproth  made  the  same  discovery  about  the  same  time,  and  gave  the  name  oehroiU  to  the 
minerai,  and  œhroite  earth  to  the  new  earth  (alluding  to  its  color,  irom  cûXfio^t  broumiêh  yellow). 
In  his  Beltrftge,  1807,  Elaproth  accepted  the  names  of  Hisinger  and  Berzelius,  yet  added  a 
syllable  (lest  they  should  appear  to  come  from  Ktffia,  v)ax\  making  them  cererium  and  eereritê-- 
a  change  not  accepted.  In  1839  Mosander  proveid  that  the  ozide  of  cerium  contained  the  new 
métal  lanthanum,  and  in  1842  another  new  métal,  didymium. 

Réf.—»  Ofv.  Ak.  Btockh.,  30,  18. 1878. 
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430.  TODBIEAUNB.  Bartv  tj/n.  i^f  prteiou»  T.  Turamali,  Tunnalln  (fr.  Ceylon),  CtyJm 
namt,  (Jarmann,  Curioaie  Speculationes,  etc.,  von  einem  Ltebbaber,  der  Immor  cero  Bpeculirt, 
Chemoitz.  1TU7.  Pierre  de  Ceylan;  un  petit  alman;  M.  Ltmery  la  fit  voir,  etc..  Hist.  Ac.  Sd., 
Paris,  p.  8,  1717.  Aachentrecker  HoU.;  AscheazIeLer  Oerm.;  Aah^lcawer  ^>gl.  [alludlDe  U> 
eleclrical  propertj].  Zeolithus  vicreus  electricuH,  Tourmaliu.  Atnmann,  Ak.  H.  ijLDCkb.,  1765; 
v.Born,  Liihoph..  1,  47.  1773.  Bomi  eleciricus  Linn.,  Sysi.,  96,  1768.  Tounnalioe  Ganiet 
HiU.Foaa..  148,  1771.     Tourmaline  Kiru.,  Min.,  1,  271,  17M. 

BaHj/ëga.  of  opaqu»  T.  Schuri  pi.  Erlur,  16BB;  Bdiirl  pt.  Brùckmann,  1737  [see  p.  206], 
BkiSrl  pt.,  Comeus  c restai liaatus  pt.,  WaU.,  18D,  1747.  Banltes  cryst.  pt.,  Skltrl.CryBUlI  pt., 
Onm*t..  70,  1758.     BchOrl,  âUngeDscbOrl,  Oerm.;  Sborl,  Slitrl.   C'ockle,  Bagt.     Borux  Basaltes 


it  lÂtit,  Crist..  286,  wlth  Bg.  errai,  (and  proofa  of  Ident.  of  T.  &  S.),  1772.  Scbori  tnmspareot 
rlomboidal  dit  Tourmaline  et  Peridot  =  Schorl.  de  Lûle,  Crlat.,  2,  844,  witbUga.,  1788.  BchOrl, 
StangeoschOrl  (lac),  var.  (1)  Schwarzer  S.,  (8)  Elehtrischer B.  =  Turmalin),  Wem.,  CroQSt.,  169, 
1780;  Bergm.  J.,  1,  874.  1780;  Jameêon.  Min.,  1816-     Tourmaline  R..  Tr,,  3,  IBOl. 

Var.  iiUrod.  at  8p.  Kubellil«  (fr.  Siberia)  Eirw.,  Min.,  1,  288,  1794  =  Daourite  Dtlameih.. 
T.  T.,  a,  808, 1797  =  Silierite  VHermina.  J.  de  l'École  Polytecbii.,  1.  489  -  Tourmalin«  apyi» 
a..  <.  1801  =  Apyrit  Hauim..  Haudb.,  642,  1818.  Indicollle  and  Apbrizite  (fr.  NorwaT> 
iAndrada,  J.  Phya.,  61,  248,  1800,  Scberer'a  J.,  4.  19,  1800.  Taltallte  Domej/ko.  Uin..  IW, 
1860  =  C'obre  negro  estretlado  de  Tanlal  (Atacama). 

Var.  inirod.  as  8ab»p.  Acbroit  (fr.  Elba)  Btm.,  3.  pr.  Ch.,  36,  283,  184S.  Dravlt 
IMiermak,  Min.,  472,  1888. 

37°  20'  8" 


Rhombohedral ;  hemimorpliic    Axis  è  =  044767;  0001  A  1011 
Knpffer'. 
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11,  12,  Oouyemeur,  N.  Y.,  Rose.     18,  UDfoDTlIle,  Pa. 
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CrjstalB  UBuiiIly  pnsmatic  in  habit,  often  elcnder  to  acicnlar;  rarelr  flattened, 
tbe  priem  nearly  waiiting.  Prismatic  facea  strongly  etriated  vertically,  aiid  tho 
crystaiB  hence  ofteii  niuch  rounded  to  barrel-shaped.  The  triangnlaj  prism 
m  (1010)  frcquently  prudomÎTiating,  the  complementary  form  m^  (OIÏO)  then 
absent  or  subordinatc;  sW  tbe  hexagonal  prism  a  (1120)  présent  alone;  or,  again, 
«1  with  a;  tlie  cross-section  of  the  prism  tlien,  respectively,  three-sided,  aix-Bided, 
or  uine-sided.  Crystala  commonly  hemimorpliic  {cf.  figure9);_the  rhombohedron 
r  (lOÎl)  occurring  on  the  edges  of  the  trigonal  prism  vi  (lOÏO)  at  the  antilogooa 
end  (see  helow)  ;  also  the  rbomboliedrnn  o  (0231)  and  scalenohedron  u  prominent  at 
the  antilogous  end  {Pierrepont,  Gouverneur,  Pfd.,  cf.  f.  5,  6,  9,  10).     Pénétration- 
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twins  with  parallel  axesnot  common;  also  rare^  a  crnciform-twin  with  r  as  tw.  pi.' 
Crystals  sometimes  isolated  but  more  commonly  in  parallel  and  radiating  groupe. 
Sometimes  massive  compact;  also  columnar,  coarse  or  fine^  parallel  or  divergent. 

Gleavage:  a,  r  dimcult.  Fracture  subconchoidal  to  uneven.  Brittle  and 
often  rather  friable.  H.  =  7-7-5.  6.  =  2-98-3*20.  Luster  vitreous  to  résinons. 
Golor  black^  brownish  black,  bluish  black,  most  common;  blue^  green,  red^  and 
sometimes  of  rich  shades;  rarely  white  or  colorless;  some  spécimens  red  internally 
and  green  externally;  and  others  red  at  one  eztremity,  and  green,  blue^  or  black 
at  the  other.     Streak  uncolored.     Transparent  to  opaque. 

Strongly  dichroic,  especially  in  deep  colored  varieties;  axial  colors  varying 
widely.*  Absorption  for  the  ordinary  ray  œ  (vibrations  ^è)  much  stronger  than 
for  the  extraordinary  ray  e  (vibrations  ||  è)\  thus  sections  ||  è  transmit  sensibly  the 
extraordinary  ray  only,  and  hence  their  use  (e.g.,  in  the  tourmaline  tongs)  for 
giving  polarized  light.  Exhibits  idiophanous  figures."  Opticallj  — .  Double  ré- 
fraction strong.    Sometimes  abnormally  biaxial.^    Bef  ractive  indices*  : 
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Wr  =  1-6416 

€r  =  1-6230 

II 
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C0r  =  1*6435 
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II 

a>bi  =  1*6564 

6gr=  1-6343 
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Oreen,  ehram.  var. 

wr  =  1-6579 

approx. 

€r  =  1-62407  Li 

Arzruiii 

oogr  =  1  -6870 

«< 

€j  =  1-63733  Na 
6gr  =1-64075X1 

II 
<i 

Erofeyev  (1.  c.)  shows  that  the  ref ractive  indices  vary  somewhat  widely  with  the  color  and 
even  in  successive  layers  of  the  same  crystal. 

Becomes  electric  by  friction;  also  strongly  pyroelectric  as  early  investig^ted  by 
Rose,  and  later  by  others.*  The  end  terminated  by  the  rhombohedron  r  (1011)  and 
the  corresponding  unit  prism  m  (1010)  is,  as  above  noted,  with  few  exceptions  the 
antilogous  pôle,  becoming  +  electrified  with  decrease  and  —  electrifiea  with  in- 
crease  of  température.     Cf.  also  figs.  11>  12  from  Rose. 

VBX.^Ordina^,  In  crystals  as  above  described;  black  much  the  most  commoD.  {a)Rubel' 
liU;  the  red,  sometimes  transparent  ;  the  Siberian  is  mostly  violet-red  (nberite),  the  Brazilian  rose- 
red;  that  of  Chesterfleld  and  Goshen,  Mass.,  pale  rose-red  and  opaque:  that  of  Paris,  Me.,  fine 
ruby-red  and  transparent,  {h)  Jndicolite.  or  indigolUe;  the  blue.  either  pale  or  bliiish  blacli; 
named  from  the  indigo-bliie  color.  {c)  Brazilian  Sapphire  (in  jewelry);  Berlin-blue  and  trans- 
parent; (d)  Branlian  Êmerald,  Ghrysolite  (or  Pendot)of  BrasU;  men  and  transparent,  (e)  Peridùt 
of  Ceyùm;  honey-yellow.  (/)  Achroite;  colorless  tourmaline,  trom  £lba.  {g)  Aphrintê;  black 
tourmaline,  from  EragerÔ.  Norway.  (h)  Columnar  and  black;  coarse  columnar.  Resembles 
snmewhat  common  hornblende,  but  bas  a  more  résinons  fracture,  and  is  without  distinct  cleav- 
age  or  anvthing  like  a  tibrons  appearance  in  the  texture;  it  often  bas  the  appearanceon  abroken 
surface  of  some  kinds  of  soft  coal. 

DraviU  of  Tschermak  is  the  brown,  greenish  black  or  brownish  black  magnésium  tourmaline 
from  Unterdrauburg  in  the  Drave  district  in  Carinthia. 

The  varieties  based  upon  composition  fall  into  three  prominent  groups,  between  which 
there  are  many  gradations: 

1  Alkali  Tourmaline.  Contains  sodium  or  lithium,  or  both;  also  potassium.  G.  = 
8'0-3-l.    Color  red  to  green;  also  colorless. 

2.  Iron  Tourmaline.     G.  =  3 '1-8 '2.    Color  usually  deep  black. 

3.  Magnésium  Tourmaline.  G.  =  8-0-8-09.  Usually  yellow-brown  to  brownish  black; 
also  colorless  (anal.  54). 

A  ehromium  tourmaline  bas  also  been  described  (anal.  71, 72).  G.  =.  8  120.  Color  dark  green. 

Comp. — A  complex  silicate  of  boron  and  aluminium,  with  also  either  magneaium^ 
iron,  or  the  alkali  metals,  prominent.  Formula  uncertain.  According  to  early 
investigations  of  Rammelsberg,  reccntly  reviewed  and  extended,  the  ozygen  ratio 
oi  Si  :  Ë  is  in  gênerai  2 :  3  and  the  formula  may  hence  be  written: 


R.SiO,  =  R.SiO,  =  R,SiO,. 

I  n  m 

Hère  B  =  Na,Li,K;  R  =  Mg,Fe,Ca;  B  =  Al,B,Or,Fe. 
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Riggs,  as  the  resuit  of  a  séries  of  new  analyses  (anal.  86-55),  gives  as  the  gênerai  formula» 
for  the  tnree  types: 

Lithium  T,  4H,0.2(Na.Li),0.8B,0,.8Al,0,.12SiO,. 

Iron  T,  4H,O.Na,0.4Fe0.8B,0,.7AUO,.12SiO,. 

Magnésium  T,        4H,0.iNa,0.  VMg0.3B,0,.5Al,0,.  l2SiO.. 

Jannasch  and  Calb  (1.  c.)  hâve  deduced  the  gênerai  formula  R«(BO,)(SiO«)i.  and  the  spécial 
formulas: 

LUhium  T,  7H,0.4(Li,Na),0.4Fe0.6B,0,.15AUOs.24S10,. 

Iron  T.  7H,0.2Na,0.9Fe0.6B,0,  14AUO,.24SiO,. 

Magnésium  T.        7H,0.2Na,0.12Mg0.6B,0,  13Al30i.24SiO,. 

The  composition  of  the  dlfferently  colorëd  portions  of  the  same  crystal  has  been  speciaUy 
Investigated  by  Scharizer,  cf.  anals.  65-67. 

Anal.— 1-34.  Rg  ,  1»50-1870  (Pogg..  80,  449,  81,  1.  1850;  139.  879,  547. 1870);  the  analyses 
are  quoted  in  the  form  given  in  Min.  Ch.,  p.  540  et  seq„  1875.  85,  Id.,  Abh.  Ak.  Berl.,  1889 
(read  Feb.  14).     Cf.  also  Jb.  Mm.,  2,  149,  1890. 

36-55,  Riggs.  Am.  J.  Se.,  36.  35,  1888.  56-64,  Jannasch  and  Calb.  Ber.  Ch.  Ges.,  22,  216.^ 
1889,  alao  Calb  (or  Kalb).  Inaug.  Diss.,  (sKVttingen,  1890.  65-67,  Scharizer,  Zs.  Er.,  16,  837, 
1889.  68.  Sauer,  Zs.  G.  Ges..  38,  704,  1886.  69,  Sommerlad,  Zs.  G.  Ges..  36,  649,  1884. 
70,  Éngelmann.  Inaug.  Diss..  Bonn,  p.  19,  1877.  71,  Cossa  and  Arzrunt;  Zs.  Er.,  7,  1,  1882. 
72,  Chatard,  Jobns  HopkiDS  Univ.  Circular,  No.  75,  1889.     For  analyses  see  pp.  554,  555. 

Pyr.,  etc. — The  magnesia  Tarieiies  fuse  ratber  easily  t<)  a  white  blebby  glass  or  slag;  the 
iron-magnesia  var.  fuse  with  a  strong  beat  to  :•  blebby  slag  or  enamel.  eitber  white,  greenish, 
or  brownish;  the  iron  var.  fuse  with  difliculty,  or.  in  some,  only  ou  the  edges,  to  a  brownlRh, 
brownish  red,  gray,  or  black  slaç;  the  Iron-maguesia-lithia  var.  fuse  on  the  edges.  and  often 
with  great  difliculty,  to  a  yellowish,  grayish,  bluish.  or  wbitish  slag  or  enamel,  and  some  are 
infusiole;  the  lithia  var.  are  infusible,  but  becoming  white  or  paler,  sometimes,  as  the  Paria 
(Me.)  rubellite.  affording  a  fine  enamel  on  the  edges  (R.).  With  the  fiuxes  many  varieties  give 
réactions  for  iron  and  manganèse.  Fused  with  a  mixture  of  potassium  bisulphate  and  fluor  spar 
gives  a  stroug  reaction  for  boric  acid.  By  beat  aloue  tourmaline  loses  weiçht  from  the  évolution 
of  silicon  fluoride  and  perhaps  also  boron  liuoride.  and  only  af ter  préviens  igiiition  is  the  minerai 
completely  decomposed  by  hydrolluoric  acid.  Noi  deconiposed  by  acids  (Rg  ).  After  fusion 
perfecily  decomposed  b^  sulphuric  acid  (Ebl.),  and  gelatinizes  with  bydrochlorîc  acid. 

Obs.— Tourmaline  is  usually  found  in  granité,  gneiss,  syenite.  mica  schist.  chloritic  or  talcose 
schist,  dolomite,  gninular  limestone;  sometimes  as  a  resuit  of  contact  metamorphism  near  dikea 
of  igneous  rocks,  thus  adjoining  a  granité  vein  at  Mt.  Willanl,  N.  H.  (see  Hawes.  Am.  J.  Se., 
21.21,  1881).  Thevariety  in  granular  limestone  or  dolomite  is  commonly  brown;  the  bluish 
black  var.  sometimes  associated  with  tin  ores;  the  brown  with  titanium. 

Many  foreign  localities  are  mentioned  above.  Small  brilliaut  black  crystals  in  decomposed 
feldspar.  at  Sonnenberg  near  Andreasberg  in  the  Harz,  are  called  aphrmte.  Rubellite  and  green 
tourmaline  occur  near  Ekaterinburg  in  the  Ural;  beautiful  pink  crystals  are  found  at  £lba; 
green  at  Campolongo  in  Tessiii,  Switzerland:  also  from  the  Binnentbal.  green  to  yellow;  red  to 
green,  blue  and  black  at  Penig,  Saxony;  red  and  green  varieties  at  Wolkenburg:  also  deep  green 
and  red  in  the  province  Minas  Geraes,  Brazil:  yellow  and  brown  from  Ceylon;  dark  brown 
varieties  from  Eibenstock.  Saxony;  the  Zillerthal;  black  from  Arendal,  Korway;  Snarum; 
EragerO.  The  chrome  tourmaline  (anal.  71)  is  from  the  chromite  deposits  at  Nizhni  Isetsk  In 
the  Sysersk  district  in  the  Ural.  ludicolite  is  found  at  Utô,  Sweden.  Pale  yellowish  browa 
crystals  in  talc  at  Windisch  Eappel  in  Carinthia;  white  spécimens  (achroite)  come  from  St. 
Gothanl.  Siberia.  and  Elba.  In  Great  Britain.  fine  black  crystals  bave  been  obtained  near  Bovey 
Tracey  in  Devou;  also  found  in  Comwall  at  différent  localities;  green  near  Dartmoor  in  Devon; 
black  near  Aberdeen  in  Scotland,  and  elsewhere;  dark  brown  at  Dalkey  in  Co.  Dublin,  Ireland; 
green  near  Dunfanaghy,  Co.  Donegal;  green  and  red  at  Ox  mountaiu,  near  Sligo. 

In  the  U.  States,  in  Maine  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalines  with 
lepidolite,  etc..  some  crystals  over  an  inch  in  diaraeter,  transparent,  mby-red  witbin,  surrounded 
by  green,  or  red  at  one  extremity  and  green  at  the  other;  also  blue  and  pink  varieties:  and 
at  Norway;  pink  at  Rumford,  embedded  in  lepidolite;  at  Aubum  in  clcar  crystals  of  a. 
délicate  pmk  or  lilac  with  lepidolite,  etc.;  at  Albany,  green  and  black;  at  Streaked  Mtn.,  black. 
In  Moêê,,  at  Chestcrtield.  red,  green,  and  blue,  in  a  granité  vein  with  albite,  uranite.  and  microlite. 
the  crystals  small  and  curved,  nearly  opaque,,  and  fragile,  the  green  crystals  often  with  distinct 
prisms  of  red  color  inside.  especially  when  in  smoky  quartz:  at  Goshen,  8imilar,  blue  and  green, 
in  great  perfection;  at  Norwich,  New  Braintree.  and  Carlisle.  good  black  crystals.  InJV".  Hamp., 
Alstead,  Grafton,  Sullivan,  Acworth,  and  Saddleback  Mt.;  at  Orford,  large  brownish  black 
crystals  abundant  in  steatite.  In  Vermont,  at  Brattleboro,  black.  In  Conn.,  at  Monroe.  perfect 
dark  brown  crystals  in  mica-slate  near  Lane's  mine,  sometimes  two  inches  in  lençth  and 
breadth;  at  Haadam,  fine  black  crystals  in  mica  slate  with  anthophyllite,  also  in  granité  with 
iolite,  and  aAso  at  the  gneiss  quarries.  on  the  east  side  of  the  river;  at  New  Milford.  black  crys- 
tals with  béryl  and  mica;  black  at  Newtown,  Bethel,  and  Waterburj-;  bluish  binck  at  Branchville. 

In  N.  York,  near  Gouverneur,  light  and  dark  brown  crystals,  often  highly  modified,  with 
tremolite,  apatite,  and  scapolite  in  granular  limestone.  at  Canton;  in  simple  prisms  in  the  same 
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rock  near  Port  Henry,  Eaaex  Co..  sometimes  as  a  sbeH  iDclosing  feldspar;  at  Schroon,  with 
chondrodite  and  scapolite;  at  Newcomb,  Essex  Co.,  in  Ërown-  crystals;  at  Crowu  Point,  fine 
bn>wn  crvstals;  at  the  chrysoberyl  locality  near  Saratoga,  N.  Y.,  black;  at  Alexandria,  Jelferson 
Co.;  at  Kin^bridge,  brown,  yellowisb  or  rcddish  bruwu  crystals  in  dolomite:  near  Eden ville, 
gnf  or  bluiab  gray  and  green  in  three-sided  prisms  occur;  short  bliick  crystals  in  the  same 
yicinity,  and  at  Koekv  Uili,  sometimes  5  inches  in  diameter;  a  mile  southwest  of  Aniity,  yellow 
and  cinniimoa-colored  crystals  wiih  spinel  in  calcite;  also  near  the  same  village  a  clove-brown 
variety  with  hornblende  and  rutile  in  granular  limestone;  in  splendent  black  crystals  at  Pierre- 
pont,  St.  Lawrence  Co.;  colorless  aud  glassy  at  De  Kalb;  dark  brown  at  McComb.  In  N.  Jersey, 
at  Franklin,  Hamburg,  aud  Newton,  black  aud  brown  crystals  in  limestone,  with  spiuel;  also 
grass-green  crystals  in  crystalline  limestone  near  Frankliu.  In  Penn.,  at  Newlin,  Chesier  Co  ; 
at  Loudon  Grove  and  near  Unionville.  of  a  light  yellow  or  brownish  yellow,  in  limestone,  and 
rarely  whUe;  at  Parksbiirg,  Chester  Co.;  in  Delaware  Co.,  at  Aston;  at  Chester.  line  black; 
Middletown,  black;  Marple,  of  a  green  color  in  talc;  in  New  Garden  township,  Chester  Co.,  in 
limestone,  light  brown  to  yellow  and  sometimes  transparent;  near  New  Houe  on  the  Delaware, 
large  black  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  wanting.  A  chrome- var. 
from  the  chromite  beds  in  Montgomery  Co.,  Maryland.  In.  N.  Car.,  Alexander  Co.,  in  fine  black 
crystals  with  emerald  and  hiddenite;  ffrecn  ut  Silver  Creek,  Burke  Co.  In  S.^Car,,  in  Cheowee 
vailey.  In  Oeorgia,  Habersham  Co.  In  Calffornia,  black  crystals,  ^-8  in.  in  diameter,  in  feldspar 
▼eius.  in  the  mountains  between  San  Diego  and  the  Colorado  désert,  bordering  the  elevated 
vailey  of  San  Felipe. 

In  Canada,  in  the  province  of  Québec,  superb  ffreenish  yellow  or  yellowish  brown  cirstals, 
1  inch  through,  in  limestone  at  Calumet  Falls,  Litcnfield,  Poutiac  Co.  ;  trausparent  and  orown 
at  Hunterstown,  with  vesuvianite  and  garnet;  fine  brown  crystals  at  Clarendon,  Poutiac 
Co.  ;  black  at  Greuville  and  Argenteuil,  Argenteuil  Co.  ;  St.  Jérôme, Terrebonue  Co.  In  Ontario, 
in  fine  crystals  at  North  Ëlmsley,  N.  Burgessand  Bathurst,  Lunark  Co.;  Blythtield,  Renfrew  Co.; 
Galway  and  Stoney  L.  in  Dummer,  Peterborough  Co.  ;  Charleston  L.  in  Leeds  Co. 

The  name  tur malin  from  Turamali  in  Ciugalese  (applied  to  zircon  by  jewelers  of  Ceylon) 
was  introduced  into  Holiaud  in  170'^  with  a  lot  of  gems  from  Ceylon.  The  property  of  attract- 
ing  the  ashes  of  bumt  peat,  after  friction,  led  to  its  being  very  soon  named  in  HoUand  A»efien- 
treckêr,  or  cuh-draioer.  lu  1717.  Lemery,  in  hls  Memoir  in  the  Hist.  de  TAcad.  des  Se.,  France, 
referred  the  attraction  to  masçnetlsm;  and  in  1756  to  1762,  appeared  the  several  Memoirs  of 
^piuus  (published  in  the  Mem.  Acad.  Berlin,  vol.  12,  and  at  St.  Petersburg)  on  the  eleetrical 
properties  of  tourmaline.  The  name  tourmaline  was  slow  of  introduction  into  mineralogical 
treatises.  The  first  specimeus  from  Ceylon  were  eut  gems.  so  that  the  common  characterratics 
of  tourmaline  and  schorl  were  not  apparent.  Linnaeus,  iu  his  Syst.  Nat.,  1768,  suggest«  the 
relation  between  them,  but  de  Lisle  was  the  flrst  to  describe  Ceylon  crystals,  and  bring  the  two 
minerais  into  one  species.  On  the  name  schorl,  see  Introduction,  p.  xliv.  Long  after  the  union  of 
tourmaline  aud  schorl,  the  species  coutiuued  to  bear  the  latter  of  thèse  names;  and  eveu  in  1816, 
Jame.son,  in  his  System  of  Mineralogy,  retains  schorl  as  the  name  of  the  species,  with  common 
sehorl  and  tourmaline  or  preeious  scJwrl  as  two  subspecics. 

Alt. — Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  The  mica  is  lepidolite, 
a  species  which  is  related  in  composition  to  some  tourmallue,  and  is  a  fréquent  associate  of  the 
red  and  green  varieties.  It  nppears  to  take  place  through  the  addition  of  alkalies.  Some 
rubellites  and  green  tourmalines  at  Chesterfield  are  hoUow.  evidently  from  décomposition  and 
removal  of  the  intcrior;  and  in  the  cavities  are  occasionally  observed  small  crystals  of  yellow 
uranite  (Teschemacher). 

Zeuxitb,  of  Thomson,  Min.,  1.  320,  1836,  was  found  in  1814  in  acicular  interwoven  pris- 
matic  crystals  at  Huel  Unity,  Cornwall;  color  brown  sligbtly  greenish  in  some  ligbts; 
G.  =  3  051;  H.  =  425.  Greg  shows  that  the  minerai  is  a  ferriferous  tourmaline  (Phil.  Mag., 
10,  118,  1855);  tbis  is  conflrmed  by  Dx.  iMin.,  2,  xliv,  1874). 

Réf.—»  Preisschrift.  p.  112.  1825;  Kupffer  deduces  from  his  raeasurements  rr'  =  46*  47' 
black,  =  46^  52'  green,  =  46"  58  red.  The  augle  46'  52'  whioh  is  about  the  mean  of  thèse,  bas 
been  accepted  by  Miller,  Dx..etal.  It  is.  bowever,  niiher  variable.  Erofe3'ev  gives  46°  54', 
Vh.  Min.  Ges.,  6.  81-108, 1871.  In  the  5tb  Ed.,  the  rhombobedron  with  a  terminal  angle  of  77* 
was  taken  as  the  fundaraental  form  becausc  it  showed  a  certain  relation  to  calcite  (see  Am.  J. 
Se,  17,  216.  1854).  The  probable  tetartobedral  chanicter  was  flrst  noted,  thougb  with  some 
question,  by  Erofeyev(l.  c.)  and  conflrmed  by  Ramsay,  Vet.  Ak.  Handl.  Bih.,  12(2),  No.  1,  1886; 
cf.  also  Solly.  Min.  Mag.,  6,  80.  1884. 

*  For  lists  of  forms,  with  autborities.  critical  remarks  as  to  doubtful  forms,  original 
observations,  etc.,  see  Erofeyev,  1.  c;  Slg.,  Zs.  Kr.,  6,  217,  1881;  Gdt..  Index,  3,  248,  1891. 
For  earlier  lisls,  original  observations,  etc.,  see  Rose,  Pogg.,  42.  580,  1837;  Mlr.,  Mîn.,  341,  1852; 
Dana.  Min..  270. 1854.  Ara.  J.  Se,  18,  419, 1854;  Ox.,  Min..  1,  504, 1862;  D'Acbiardi.  Elba,  Nuovo 
Cimento,  Feb..  1870  (and  Zs.  G.  Ges..  22.663.  1870);  Cossa  and  Arzruni,  chrome-tourmaline, 
Zs.  Kr,  7,  1,  1882;  Hidden,  N.  Carolina,  who  gives  tbe  rhombobedrons  ±  f,  ±  6,  Am.  J.  Se, 
32.  205.  1886;  Ramsiiy,  1.  c.  »  Bauer,  Jb.  Min.,  1,  10  1890.  *  Refi-active  indices.  Dx.,  Min., 
1.  c.  (also  Senarmont)  ;  Miklucbo-Maclay,  Rosenb.,  Mikr.  Phys.,  864.  1887;  Scbwebel,  Zs.  Kr., 
7.  158,  1882;  Arzruni,  ibid.,  p   11. 

^  Ou  pyrœlectrieity.  Rose,  Pogg.,  39,  291.  1836.  42.  580.  1837;  Rose  and  Rîess,  ibid..  59, 
357,  1843.  Abh.  Ak.  Berlin,  65,  184:J;  Gaui,^ain.   Ann.  Cli.  Phys.,  67,  5,  1859;  Scbedtler  (inves- 
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tigated  by  the  Eundt  method).  Jb.  Miii.  Beil..  4,  519.  1886;  Yoigt,  Nachr.  Ges  GOttingen,  Dec. 
30. 1885.  PieEoeleetricUy,  J.  and  P.  Curie.  C.  R.,  92,  186, 1881;  Kiecke,  Wied.,  28,  48.  1886.  81, 
889.  1887;  Nachr.  Ges.  GOttingen.  188.  1890.    EloêlieUy,  Brazil.  Voigt,  Wied..  41.  712.  1890. 

«  lÀghtabêorpiian,  Pulfrich,  Zs.  Kr..  6,  151.  1881,  Schwebel,  ib..  7.  158.  1882.  On  dichro- 
ism.  see  Rff..  Pogg.,  81,  86.  1860.  ^  Cfptical  anomalies,  Mld.,  Ann.  Mines,  10,  150.  1876; 
MadeluDg.  Zs.  Kr..  7.  75.  1882.  Change  in  optical  ebaracters  by  pressure,  Bûcking.  ib.,  p.  565. 
1888.  "  Ëxhibite  idiopbanous  figures,  Btd..  Bull.  Soc.  Min.,  2.  67,  1879.  ConducUvUy,  beat 
and  electricitv.  S.  P.  Thompson  and  Lodge.  Phil.  Mag.,  8,  18,  1879.  12,  112.  1881;  Fitzgerald. 
Se.  Proc.  Dubl.  Soc.,  1.  870,  1880;  Stenger.  Wied..  22,522.  1884.  Spécifie  heat,  Joly,  Proc.  R 
Soc..  41,  268,  1887. 

A  borasilicate  ofuranmm  described  by  W.  G.  Waring  (Eng.  Mng.  J.,  49,  856, 1890)  from 
Pima  Co.,  Arizona,  bas  been  shown  by  Eunz  to  be  only  black  tourmaline. 

427.  DXTMORTDEIRITE.  Oonnard,  Bull.  Soc.  Min.,  4.  2,  1881;  Bertrand,  ib.,  3,  171, 
1882;  and  4,  9.  1881. 

Orthorhoipbic.  Prismatic  angle  approximately  60°;  56°  Diller\  Rarely  in 
distinct  crystals  with  a  (100)  ana  m  (110).  Usually  in  fibrous  to  columnar 
«ggregates.     Twins:  tw.  pi.  m  (110),  repeated,  forming  trillings  Lcx. 

Cleavage:  a  distinct;  also  prismatic,  imperfect.  H.  =  7.  G.  =  3*265  Diller; 
3*36  Dmr.  Luster  vitreous.  Color  bright  smalt-blue  to  greenish  blue.  Trans- 
parent to  translucent. 

Pleochroism  very  strong:  c  colorless,  b  reddish  violet,  adeep  ultramarine-bliie. 
Exhibits  idiophanous  fignres,  analogous  to  andalusite.  Optically  — .  Ax.  pi.  ||  b. 
Bx  JL  c.     Dispersion  p  <  v  Btd.  ;  p  >  v  Lévy-Lcx. 

Comp. — Essentially  a  basic  aluminium  silicate.  Perhaps  Al,Si,0,g  or 
4Al,0,.3SiO,  =  Silica  30*6>  alumina  69*4  =  100.  Part  of  the  aluminium  seems  to 
be  replaced  by  boron. 

Anal.~l,  Damour,  Bull.  Soc.  Min..  4,  6,  1881.  2-4,  J.  £.  Whitfield,  Am.  J.  8c.,  37, 
216, 1889. 

SiOs    AlsO.    Fe,Os  B9O.  MgO  ign. 

1.  Beaunan  2985    6602      101       —     0*45    2'25  =    99*58 

2.  Harlem,  N.  Y.  81 44    6891        —        «r.       —       —  =  10086 

3.  Clip,  Arizona  2799    6449       —       4*94     «r.      1  72  P,0, 020  =   99  84 

4.  "         ••  81-52    68  66       —       2-62    052    1 84  Alk.  0*48  =  10014 

An  earlier  analyses  by  Riggs  of  the  Harlem  minerai  (Am.  J.  Se.,  34.  406,  1887)  showed 
4'07  BsOa,  but  probably  from  tourmaline  which  is  intimately  associated  with  il. 

Pyr.,  etc. — B.B.  infusible,' loses  color  on  strong  ign ition;  with  cobalt  solution  a  beautiful 
bhie,  clmmcteristic  of  aluminium.  With  sait  of  phosphorus  gives  a  slightly  bluish 
opaline  bead. 

Obs. — Found  in  fibrous  forms  embedded  in  feldspar  in  blocks  of  gneiss  at  Chaponosl,  near 
Lyons,  France,  the  original  locality  being  near  Beaunan;  also  at  Brignais. 

Also  reported  from  Wolfshau,  near  Scbmiedeberg,  Silesia;  in  the'iolite  of  the  gneiss  of 
Tvedestrand.  Norway. 

In  the  U.  S.,  it  occurs  near  Harlem.  New  York  Island,  in  the  pegmatoid  portion  of  a 
biotite-gneiss;  in  a  quaitzose  rock  at  Clip,  Yuma  Co.,  Arizona. 

Named  for  the  palasontologist, M.  Eugène  Dumorticr. 

Réf.—»  Cf.  Btd.,  1.  c;  Diller,  Am.  J.  Se,  37,  216,  1889. 

428.  STAUROIiTTB.  Pierres  de  croix  de  Robien.  N.  idées  sur  la  format,  d.  Foss.,  109. 
1751  (with  flgs.).  Basaltes  crystallîsatus  pt.  Crtmst.  (the  spécimen  a  cross  of  two  brown  6-sided 
crystals,  woni  as  an  amulet  at  baptisms  in  Basel.  and  called  Lapis  erucifer,  and  Bouler  TavfsteinX 
Mm.  70,  1758.  Schorl  cruciforme  pt.,  Pierres  de  croix,  de  Lisle.  Crisl.,  1772,  1788  (with  ûg&,). 
Staurolite  Delameth.,  Sciagr.,  1,  298,  1792.  Grenatite  (fr.  St.  Gothard),  Saussure,  Voy.  Alpes, 
S  1900,  1796.  Granatite  Staurolilh  Karst,  Tab.,  22,  1800  Staurotide  ff.,  Tr..  3.  1801. 
Nordmarkite  Dana,  Min..  889.  1868.     Xantholite  HeddU,  Min.  Mag..  3.  59. 1879. 

Orthorhombic.     Axes  â:h:é  =  0-4734  :  1  :  0-6828  Phillips'. 
100  A  110  =  25°  20',  001  A  101  =  55°  16',  001  A  011  ==  34^  19^. 
Porm»  :  b  (010,  i-î),  0  (001.  0);  m  (110,  /);  r  (101.  1-i);  also  only  as  tw.  planes,  y  (280.  <4), 
»  (082,  H),  ff  (282,  H). 

Angles:  mm"'  =  «SO*  4^,  w"'  =  70"  45i'.  rr'  =  110*  82'.  mr  =  ♦48'  S*.  <»  s  46*  41', 
«•  =  60^  81'. 
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Twins  craciform  :  (1)  tw.  pi.  x  (032),  the  two  crystals  crossinç  nearly  at  right 
angles,  since  ex  =  45^  41^.  (2)  tw.  pi.  z  (232),  crossing  at  an  angle  of  60  approx- 
imately,  since  cz  =  60°  31'.  (3)  tw.  pi."  y  (rare),  hère  bb  =  70^  45^'.  Crystala 
commonly  prismatic  and  often  nattened  ||  b;  often  with  rongh  surfaces. 


1. 


m 


m 


m 


m 


3. 


5. 


6. 


7. 


8. 


^^ 


m 


m 


m 


ligs.  1,  2,  Simple  forma.    8-5,  CommoQ  twins.    6-8,  Faunin  Ce.,  Ga. 

Gleavage:  b  distinct,  bat  interrnpted;  m  in  traces.  Fracture  subconchoidal. 
Brittle.  3.=  7-7*5.  G.  =  3*66-3 '75.  Subvitreons,  inclining  to  résinons.  Coloi 
dark  reddish  brown  to  brownish  black,  and  yellowish  brown.  Streak  uncolored  to 
grayish.     Translucent  to  nearly  or  quite  opaque. 

Pleochroism  distinct:  t  {=  i)  hyacinth-red  to  blood-red,  a,  b  yellowish  red, 
Bosenbusch  ;  or  c  gold-yellow,  a,  b  light  yellow  to  colorless.  Optically  -{-.  Ax. 
pL  \  a,    Bx  JL  c.     Axial  angles: 


2aur  =  113*  lO* 

2Ho.r  =  117'  62' 

a  =  1-786 


/y,  =  1-749       .-.    2ViLr  =  88*  46'  Lèvy-Lcx. 
2Vox  =  W  8y  Dx.         /3,  =  1-7526,  Mlr. 

/S  =  1-741  r  =  1-746  Lévy-Lcx. 


•• 


or 


Comp.,  Var.— Formula     doubtful,     perhaps     H,(Fe,Mg),(Al,Fe),^Si„0 
2H,0. 6(Fe,Mg)0.12 A1.0,.llSiO,  Friedl. 

Coloriano  gives  HaFesAlisSiftOn;  Groth  suggests  the  simpler  form  HFeAUSiaOn. 

Impurities  are  usually  présent,  especially  in  the  form  of  inclosed  silica,  sometlmes  up  to 
80  to  40  p.  c.  :  tilao  garnet,  mica,  and  perbaps  magneite.  brookite»  cf.  Rg.,  Lsx.,  Friedl,  1.  c. 
See  also  analyses.  5tb  Ed.,  p.  889,  wbich  give  SiO«  varying  from  27  0  to  51*8. 

Nordmarkite  is  a  manganesian  vaiiety  from  Nord  mark,  Sweden,  anal.  10. 

XantholUe  is  a  variety  of  somewhat  anomalous  composition,  according  tothe  analysis,  which 
Ib  probably  to  beexplained  by  the  présence  of  impurities  (cf.  Lcx.,  Bull.  Soc.  Min.,  9,  78.  1886). 

AnaL— 1,  B^.,  Zs.  G.  Gcs.,  26,  53.  1873.  2,  Friedl,  Zs.  Er.,  10.  366,  1885.  8,  Lsx..  Min. 
Mitth  ,  173,  1872.  4,  Coloriano,  Bull.  Soc.  Ch.,  44,  427,  1885.  5,  Friedl,  1.  c.  6,  7,  Rg.,  1.  c. 
8,  Peters  and  Maly,  Ber.  Ak.  Wicn.  67  (1),  646,  1868.  9,  Genth,  Am.  Phil.  Soc.,  13,  883,  1878. 
10,  Paijkull.  Ofv.  Ak.  Stockh.,  23,  85,  1866.    11.  Heddle.  1.  c. 
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1.  St.  Gothaid 

2. 

8. 

4. 

5.  Tramnitz 

6.  Pitkftranta 

7.  Brittauv 

8.  St.  Radegrund 

9.  Franklin,  N.  C. 
10.  NardmarkUe 


O. 

8*706 

8-71 


8-70 
3-474 
3 -711 
354 


11.  MilltowD.  XarUholUe 


SiO,  Al.O. 

29*46  52*29 

2815  52*17 

29-81  48*26 

27-38  54-20 

8-74      I  28  19  52  15 

29-28  52-85 

80*23  51  16 

80*42  5406 

2791  52*92 

3606  8518 

27*04  45*86 


Fe,0, 

1*70 
5*31 
6-83 
1*59 


6-87 

18*78 

8-67 


FeO  MgO  H.O 

18-42  2*29    1-42  TiO.  0-66  =   99  44 

18*84  2*54    1  68  =  10008 

12-03  3*25    0-86  =    9952 

9-18  —     1*43  =    98-97 

14  12  2  42    1-59  =  10006 

14-66  2-41  tt9M20t.TiO,  0*18  =  99*83 

14-66  2*78    1-26  TiO.  0-29  =  100-88 

1009  2*01     1*67  CaO,MnO  0  76  =   99*0a 

7-80  3*28    159^CaO.MnO  tr,    =100*37 
11  61Mn,0,  2*51  =  99*08  [F  0*09-100  18 

6-90  4-32    2-88  MnO   0*56.    CaO    8*81. 


A  staurolite  from  Canton,  6a.,  with  G.  =  3*79  gave  Oenth  7*13  ZnO. 

Pyr^  etc. — ^B.B.  infusibU%  cxcepting  tbe  manganesian  variety,  which  fuses  easily  to  a  black 
magnetic  glass.  With  the  fluxes  gives  reactions  for  irou,  and  sonietimes  for  manganèse.  Imper- 
fectly  decomposed  by  sulphuric  acid. 

Obs. — Usually  found  in  crystalline  schists,  as  mica  schist,  ar^illaoeoiis  schist,  and  gneiss,  afr 
a  resuit  of  régional  or  contact  metamorphism;  often  associated  wilh  garnet,  sillimanite,  cyanite, 
and  tourmaline. 

Occurs  with  cyanite  in  para^onite  schist.  at  Mt.  Campione,  Switzerland,  in  polished,  brown, 
transi ucent  crystals;  at  Mt.  Greiner.  in  tbe  Zillerthal,  Tyrol,  in  simple  crystals  associated  with 
cyanite,  aud  sometlmes  appearlug  as  a  continuation  of  ils  crystals,  purallel  with  them;  also  ne:!r 
Innsbruck;  neur  LakeComo;  at  Qoldenstein  in  Moravia,  brown  and  translucent;  Aschaffenburg, 
Bavaria;  OberwOlz  and  St.  Radegrund  in  Styria;  in  large  twin  crystals  in  tbe  mica  schists  of 
Brittany;  at  Tomduff  and  near  ïilliney  in  Irelaud;  near  Milltown.  Loch  Ness,  Scotland 
{zanthoUtê);  at  Oporto,  St.  Jago  de  C'ompostella.  In  the  province  of  Minas  Geraes,  Brazil,  at 
various  points  bot  h  in  mica  schists  and  in  the  river  gravels. 

Abundant  tliroughout  the  mica  schists  of  ^ew  England.  In  Maine,  at  Wiudham,  near  the 
bridge,  the  mica  slate  is  filled  with  large  crystals:  also  atMt.  Abraham,  Hartwell,  and  Winthrop. 
In  iv.  Hamp.,  brown  and  large  cryst.  at  Franconia;  at  Lisbon,  abundant  in  mica  slate;  on  the 
shores  of  Miok  Pond,  loose  in  the  soil;  at  Grantham,  2  m.  from  Meriden.  of  a  gray  coîor. 
In  Vermont,  at  Cabot.    In  Mass.,  at  Chesterfield.  in  fine  cryshils.     In  Cann..  at  Bolton,  Yernon, 

Litchfield,Stafford,and  Tolland:  also  Southbury  with  garnets;  at  Litch- 
field,  black  crystals.  In  Nete  York,  small  crystals  at  the  Foss  ore  bed  in 
Dover.  Dutchess  Co.  ;  also  three  and  a  half  miles  from  New  York  City, 
on  the  Hudson  :  as  a  resuit  of  contact  metamorphism  in  the  mica  schist 
near  Peekskill,  N.  Y.  (cf.  Williams,  Am.  J.  Se..  36.  254.  1888).  In 
Penn.,  reddish  brown  cryst  abundant  on  the  Wissahickon.  8  m.  from 
Philadelphia.  In  N.  Carolina,  at  the  Culsagee  conindum  mine  near 
Franklin.  Maçon  Co.  ;  large  coarse  crystals  at  the  Parker  mine.Cherokee- 
Co.;  also  in  Madison  and  Clay  counti(*s.  In  Oeorgia,  at  the  lead  mine.  Canton,  in  quartzose  mica 
schist.  the  gangue  of  the  lead  ore:  also  in  Fannin  Co.,  loose  in  the  soil  in  fine  crystals. 

Dr.  C.  T.  Jackson  bas  descrii)ed  a  variety  of  staurolite  in  tessellated  cr^'stals  like  chiasiolite, 
from  Charlestown.  N.  H.,  as  represcnted  in  the  accompanying  figure. 

Named  from  aravpoÇ,  a  cross.  Ha(\y's  change  of  stàurolUe  to  stauroUde  was  neither 
necessary  nor  reasonable. 

Alt. — Occurs  altered  to  steatile. 

Re£ — *  Min.,  75.  1837.  In  some  respects  it  wouid  be  more  natural  to  take  the  twinning 
]>1ane8  (see  below)  as  fundamental,  OU.  111,  110.  when  the  symbols  of  the  prism  would  become 
320  and  the  axes  07101  : 1  : 1  0242.  *  E.  8.  D..  Am.  J.  Se.  11,  384.  1876;  this  twinning  can 
be  explained  as  having  either  230  or  130  as  tw.  pi.:  the  first  gives  hf»  =  70*  A^'  and  lOO*  14^'. 
the  second  109°  42'  and  70**  18';  the  measured  angle  70"*  80'  hardly  décides  between  thèse,  but 
the  former  is  the  more  probable  as  it  corresponds  to  the  two  other  more  common  law& 


429.  KORNBRUPINB.    Eomerupin  J.  Loreruen,  Medd.  GrOnl.,  7,  19.  1884.    Prismatin 
A.  Bauer,  Zs.  G.  Ges.,  38,  704,  1886. 

Orthorhombic.  Axes  à  ib  ^  0'854  :  1.  In  fibrons  to  columnar  a^regates^ 
resembling  sillimanite,  showing  in  the  prismatic  zones  the  forms  m  (110),  a  (100), 
and  h  (010)  with  mm'"  =  ♦sr  komerupine,  =  81°  31'  prismatine. 

Clcavage:  prismatic,  rather  perfect.  H.  =  6'5.  G.  =  3*273  kornerunine; 
3-341  prismatine,  Ussing.  Lus  ter  vitreons.  White  to  colorless  (K.),  yellow- 
brown  (Pr  ).    Optically  -.    Ax.  pi.  |  100,  Bx.  J.  001.     Axial  angle  2E  =  32.i°  IL. 

Prùmatine       a^  =  1  6691        /^^  =  1  "6805       ry  =  1  "6818        .-.     2V,  =  37*  7  for  Na 
2E,  =  65"  Sœ  and  from  fi  =  1-6805  .\    3Vy  =  37"  34*. 


SAPPHIRINE,  661 

Comp.— MgAljSiO,  or  MgO.Al,0,.SiO,  =  Sîlica  29*7,  alumina  50-5,  magnesia 
19-8  =  100. 

.—1»  Lorenzen,  1.  c.    2,  Sauer,  1.  c. 


G.  SiO,   A1,0,    FesO,  FeO    MgO    ign. 

1.  Kamempins    8'28         8090    46*79      2*02      —     19*46    1*30  =  100*47 

2,  PHimaUne      8841        80*89    4806       —     6-28    1506    1*86  NasO  2*04,  E,0  0*79  =  99*50 

Pyr. — B.B.  does  oot  fuse;  becomes  bright  blue  if  moistened  with  cobalt  solution  and 
ignited.    Insoluble  in  acids. 

Oha.—Karnerupine  occurs  at  Flskernfts  on  the  west  coast  of  Greenland  with  green  ampliibole» 
sappbirine  and  a  light  brown  magnesia  mica;  also  gedrite  and  occasionally  iolite.  It  is  intimately 
associated  with  tbe  iolite,  and  sometimes  appears  in  a  micropegmatitic  form  with  it.  Named 
after  the  Daniah  geologist,  Kornerup. 

Ptitmaiine  \a  from  Waldheim.  Sazony,  where  it  forms  layeis  in  granulyte  with  albite,  also 
gamet,  tourmaline. 

Ussing  calls  attention  to  the  similarity  of  thèse  two  independently  described  minerais,  and 
it  can  hardly  be  doubted  that  they  are  identical. 

KBTFTOTiii  Semer ^  2a,  G.  G^,  38, 705, 1886.  An  altération  product  of  prismatine.  occurring 
in  fine  fibrous  forms  of  light  greenish  color.  Composition:  HAlSiOi  =  HaO.AUOs.SiO» 
=  Silica  50*0,  alumina  42*5,  water  7*5  =  100.    Anal.— Sauer: 

SiO,  48*48  AUO.  41*68  MgO  2*18  H,0  7*70  =  99*89. 

430.  8APPHIRIMB.  Sapphirin  (fr.  Greenland)  Okseeke,  Stromeyer's  Unters.,  1,  891,. 
1821.    Sappbirine.    Sapphirin  pt.  [rest  blue  Spinel]  Hauêm,,  Handb.,  427,  1847.    Saphirine. 

Monoclinic.  In  indistinct  crystals,  tabular  ||  h\  rarely  showing  prismatia 
planes  on  the  edges,  hm  =  57°  27',  mw*'"  =  65°  6';  also  other  prisms  inclined 
23°  34'  and  31°  36'  to  b,  and  a  clinodome  giving  ô  A  011  =  47^°;  fi  =  79^°  ; 
angles  variable^  Ussing'.    Usually  in  disseminated  grains^  or  aggregations  of  grains. 

Cleavage  uot  distinct.  Fracture  subconehoidaT.  H.  =  7*5.  G.  =  3*42-3 -48;. 
3*486  XJssing.  Luster  vitreous.  Color  pale  blue  or  çreen.  Trangincent. 
Pleochroîc:  b  =  v  blue,  a  colorless.  Optically  —,  Ax.  pi.  1  b,  l^x^  A  ^  =  —  71** 
or  c  A  001  =  +  8|°.     Axial  angles,  Ussing*  : 

2K:a.y  =  68'  50'  2Ko.y  =  lir  18'  .*.    2V..y  =  68'  49'  fi,  =  1*712 

ctr  =   1*7056  Pr  =  1-7088  v,  =    1*7112 

Also,  Dx.,    2H..r  =  77''  50'       2Ha.bi  =  79'  0'      ar  =  1*705    fir   =  l'709    Xr  =  1*711 
2HiLr  =  88'  29'  2Ha.y  =  83°  55'  2Ha.gr  =  84'  34' 

Comp.— Mg,Al„Si,0„  or  5Mg0.6Al,Oi.2SiO.  =  Silica  12*9,  alumina  65*7, 
magnesia  21*4  =  100. 

AnaL— 1,  Damour,  Bull.  O.  Soc..  6.  815.  1849.  2,  Lorenzen.  Medd.  Grônl.,  7,  1884. 
8.  Ussing,  Ofv.  Ak.  Stockh.,  46,  17,  1889.  Also  Schluttig,  Inaug  Diss.,  Leipzig,  22,  1884. 
cf.  Zs.  Kr.,  13,  74. 

SiO,        AUO,      FeO       MgO 

1.  G.  =  8*478  f    14-86        6325       2*00        1928  =  99*89 

2.  G.  =  8*46  i    12-95       6444        1*66        19*88  ign.  0*84  =  99*22 

8.        G.  =  8-486  12-88       65*29       0*65       21*40  Fe,0, 0*98  =  100*10 

Pyr.,  etc. — ^B.B.  alone  and  with  borax  infusible,  unaltered. 

Obs. — Associated  with  mica,  anthophyllite,  and  amphibole  at  Fiskenifts  m  south- western 
Greenland.    The  name  alludes  to  the  sappliire  color. 

Re£.— 1  Ofv.  Ak.  Stockh.,  46,  17,  1889.  and  Zs.  Kr.,  16,  598,  1889.  Dx..  Min.,  1,  462». 
1862,  2,  xlii,  1874. 
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Babtlitb  (7.  W,  Blomgtrand,  G.  F5r.  FOrh.,  3,  128,  1876.    Barylith. 

In  groups  of  prismatic  crystals,  more  or  less  tabular  in  habit.  Two  distinct  cleaTages 
forming  an  angle  of  about  84**.  H.  =7.  G.  =  4*08.  Luster  greasy.  Colorlesa.  Semi- 
transparent.  Composition.— Ba4A]«SiiOt4  or  4BaO.AltOs.7SiOt  =:  Silica  84*0,  alumina  16*5, 
baryta  49'6  =  100.    Analysis: 

SiO,       Al.O.     Fe,Os      BaO        PbO      CaO       MgO      CuO      BiaO,      ign. 
f  84-36       16*02       0-98       4628       0*98       068       027       009       019       0*15  =  99*90 

B.B.  infusible;  not  attacked  by  acid.  Named  from  ftapiSi,  Keavy,  and  Aido$,  iUme. 
Occurs  with  hedypbane  in  crystalline  limestone  at  Lângban,  in  Wermland,  Sweden. 

Htfochloritb.  Sogenannter  Grûneisenerde  von  Schneeberg,  Hypochlorit,  BchÛUr,  Schw. 
J.,  66,  41.  1882,  Dissert,  de  Ferro  ochr.,  etc.,  Jena,  1882. 

Bismutoferrite  F^entel,  J.  pr.  Ch.,  4.  865,  1871,  Jb.  Min.,  516,  1872. 

Htfochloritb  was  described  as  minute  crystalline;  also  earthy.  Fracture  even  to  flat  cod- 
choidal.  Brittle.  H.  =  6.  Luster  vitreous,  feeble.  Color  green.  Streak  light  green. 
Analysis. — ScbQler: 

SiO,  50  24       A1,0, 14-65       Bi.0, 1808       FeO  1054       P.O.  9 62       Mn  <r. 

In  minute  crystals  and  grains,  or  massive  and  eartby,  with  native  bismuth  and  cobalt  ores, 
at  Schneeberg,  Johanugeorsenstadt,  and  Brftunsdorf,  in  Saxony.  Also  reported  from  Ullers- 
reuth.  Voigtiand,  in  a  bed  of  limonite.  Named  from  vxôx^oapos  on  account  of  its  green 
cblorite-like  color.    Beyond  doubt  a  mixture.' 

BiSMUTOFERKiTE  of  Frenzcl  is  a  supposed  bismuth-iron  silicate  in  part  mixed  with  the 
hypochlorite  ("  wismuth- hypochlorit")  of  Schneeberg.    G.  =  4*47.    Two  analyses  gave: 

SiO,  28-08  Bi,0, 48-26  Fe,0, 88  88    =      99*67 

24-05  42-88  8812    =    100 

An  **  antimony-hypochlorite  ''  is  also  said  to  occur  at  Schneeberg. 

MoNZOKiTE  F.  V.  Kobell,  Ber.  Ak.  Mûncben,  1,  162,  1871. 

Compact.  Fracture  splintery  to  subconchoidal.  H.  =  6.  G.  =  8.  Color  light  grayish 
green.    Translucent  on  thin  edges.    Resembles  green  hornstone.    Analysis,  Eobell,  T.  c.  : 

SiO,       Al.O,       FeO      MgO       CaO      Na,0      K,0       H,0 

52-60       1710       900       210       9  65       660        190       1*50  =  100-45 

B.b.  fuses  at  8  to  a  lustrons  grayish  ^reen  glass.  Not  decomposed  by  acids  before  or  after 
fusion.    Found  on  Mt.  Monzoniln  the  fassathal,  Tyrol. 

Nbociano  a.  Scacchi,  Rend.  Accad.  Napoli,  Jan..  1881.    Neocyanite. 

In  very  minute  monoclinic  crystals,  tabular  I  010;  thèse  are  terminated  by  two  orthodomes 
m  and  n,  making  angles  of  71°  and  53°  with  a  (100),  front  and  back  respectivel^.  Color  blue. 
Supposed  to  be  an  anhydrous  copper  silicate.  B.B.  fuses  to  a  black  glass.  Eaàly  decomposed 
by  acids,  with  the  séparation  of  pulvérulent  silica.  From  fumaroles  at  Vesuvius,  formed  by 
sublimation,  together  with  three  other  substances.  One  of  thèse  forms  a  white  granular  mais, 
G.  =  2*287.  probnbly  silica.  A  second  is  a  white  asbestus-like  material.  containing  lime; 
difflcultly  fusible,  and  decomposed  only  in  boiling  acid.  The  olher  forms  yellowish  brown 
crystals  in  six  sided  rhombic  plates;  hisoluble  in  acid. 

Ramositb  JV.  W.  Pèrry,  Eng.  Mng.  J. ,  37,  140,  Feb.  28,  1884;  Trans.  Am.  Inst.  Mining 
Eng.,  12,  628.  1884. 

In  pebbles  in  alluvium;  compact.  Fracture  conchoidal.  H.  =  8-9.  G.  =  8*88.  Color 
deep  black.    Opaque,  translucent  on  thin  edges.    Luster  vitreous.  Analysis: 

SiO,  46-82    Fe,0, 1800    A1,0, 1919    CaO  17*74    MgO  1818    MnO,  tr,  =  99*88. 

From  Ramos,  San  Luis  Potosi,  Mexico.  The  description  obviously  needs  révision;  it  may 
prove  to  be  simply  a  kind  of  gamet. 

Sfhbkoclasb.    Sphenoklas  F,  von  KobeU,  J.  pr.  Ch.,  91,  848,  1864. 

Massive,  with  faint  indications  of  afoliated  structure.  Fracture  splinterv.  H.  =  6*5-6. 
G.  =  8  2.  Luster  feeble.  Color  pale  grayish  yellow.  Subtranslucent.  Comp.— Perhaps 
6RO.Al,0$.6SiO,  Rg.,  but  needs  confirmation.    Analysis. —Kbl.: 

SIO,  46*08      A1,0, 18*04      FeO  4*77      MnO  8*28      MgO  625      CaO  26 50  =  99*87 

B.B.  fuses  at  8  to  a  greenish  glass.  Sli^htly  attacked  by  acids;  but  after  heating,  easily 
decomposed  with  gelatinization  by  hydrochlonc  acid. 

From  Gjellebftk  in  Norway,  with  wollastonite  and  the  so-called  edelforsite,  formiug  Ihin 
layers  of  varying  thickness  in  a  bluish  granular  limestone.  Named  from  a-tfnfr,  a  wedge,  and 
KAdatiyfraoture,  it  breaking  into  wedge-shaped  pièces. 
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B.  Hydrous  Silicates. 

THe  Hydrous  Silicates  include  chiefly  the  true  hydrous  compounds,  that  is, 
those  which  contain  water  of  crystallization,  like  the  zeohtes;  also  the  hydrous  amor- 

Shoua  species^  as  the  clays,  etc.  There  are  also  included  certain  species — as  the 
[icas.  Talc,  Kaolinite — which,  while  they  yield  water  upon  ignition,  are  without 
doubt  to  be  taken  as  acid  or  basic  metasilicates,  orthosilicates,  etc.  Their  relation, 
however,  is  so  close  to  other  true  hydrous  species  that  it  appears  more  natural  to 
include  them  hère  than  to  hâve  placed  them  in  the  precedinç  chapter  with  other 
acid  and  basic  salts.  Finally,  some  species  are  referred  hère  about  whose  chemical 
constitution  and  the  part  plaved  by  the  water  présent  there  is  still  much  doubt. 
The  divisions  of  the  Hydrous  Silicates  recognized  are  as  follows: 

I.  Zeolite  Division. 

!•  Introductory  Subdivisloiu 

2.  Zeolites. 

II.  Mica  Division. 

1.  Mica  Group. 

2«  Clintonite  Group. 

3.  Chlorite  Group. 

III.  Serpentine  and  Taie  Division. 

Chiefly  hydrous  Silicates  of  Magnésium, 

IV.  Kaolin  Division. 

Chiefly  hydrous  Silicates  of  Aluminium  ;  for  the  most  part  belonging  to  the 
group  of  tne  clays. 

V.  Concluding  Division. 

Species  not  included  in  the  preceding  divisions;  chiefly  silicates  of  the  heavj 
metals^  iron^  manganèse^  etc. 


I.  Zeolite  Division. 

1.  Introductory  Subdivision. 

Of  the  species  bere  included,  several,  while  not  strictly  Zbolitbs,  are  closely  related  to  them 
in  composition  and  method  of  occurrence. 

481.  Inesite  2(Mn,Ca)SiO,  +  H,0       Triclinic 

à'.hè^  0-9753: 1: 1-3208  a  =  92°  18'  /î  =  132°  56'  y  =  93°  51' 

à  :l  i  à  fi 

482.  OanophyUite    Mn,Al,Si,0„.6H,0  Monoclinic  0-413  : 1  : 1-831  86°  39' 


488.    Okenite  H,Ca(SiO,),  +  H,0         Orthorhombic  ? 

484.    GyroUte  H,Ca,(SiO.).  +  H,0 

486.     ApophylUte     H,KCa,(SiO.).  +  4lH,0  Tetragonal  t  =  l-251f^ 
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431.  ZNBSITB.    A.  Schneider,  Jb.,  Preuss.  O.  Landesanst.  for  1887.  p.  472  (1888):  Za.  G. 
Ges.,  39,  829.  1888.     RhodotUit  O,  Flink,  Ofv.  Ak.  Stockh..  46,  571,  1888,  46,  12. 1889. 

Triclinic.     Axes  à:h:è  =  0  975266  :  1  :  1-32078;  a  =  92"  18'  12",  /3  =  132' 
55'  54",  y  =  93**  50'  42"  Scheibe*. 

100  A  010  =  ♦82°  35',  100  A  001  =  46°  41'  32",  010  A  001  =  83°  14'  59". 

Pomui    a(100,  i-i).   *(010.  i-l).   c  (001,  0).  Jf  (lîO, '/).    i  (101,  l-i),  ^  (201, '24'),  « (ÎOl, 
,K),  d(OÎl,  14),  ^(532,  ,H).  t(747.  ,1-î)?. 


aM  =  87"  59' 
ô'Jf  =  59"  26' 
el     =  27"    4}' 


É^  =  84'  86i' 
al  =  19"  86}' 
ag  =  12"    5' 


ce  =    85"  57i' 
a'e  =  «47"  21' 
ed  =    47"  22' 


ad  =  «64"  37 
b'd  =  *49"  28' 
be  =  «93"  20 


Crystals  small,  prismatic  in  habit.  XJsually  in  fibrous  masses;  often  radiated 
and  spherulitic. 

Cleavage:  6  perfect;  a  less  so.  Fracture  uneven.  Brittle.  H. =6. 
6.  =  3 '0295  Flink.  Luster  vitreous.  Color  rose-red  to  flesh-red;  be- 
coming  colorless  on  exposure.  Streak  white.  Pleochroism  distinct 
but  feeble. 

Optically  — .  Extinction-direction  on  a  (100)  inclined  to  edge  a/h, 
12°  to  the  left  below;  on  b  (010)  inclined  60^°  above  behind.  Bx.  net 
quite  J_  b.  Axial  angles  (Adams  polariscope,  with  Hj  =  l'7782  Ka  for 
the  giass)  measured  on  cleavage  fragments  ||  b  : 


2Ga.r  =  64"  0'  Li  2Q^j  =  63"  28'  Na  2Gi^gr  =  62"  51'  Tl. 

Comp.— 2(Mn,Ca)SiO,  +  H,0  =  Silica  43-8,  manganèse  protoxdde 
41-4,  lime  8-2,  water  6*6  =  100.     Hère  Mn  :  Ca  =  4  :  1. 
Axud.— 1,  Bflrwald,  quoted  by  Schneider.    2,  Flink,  1.  c. 


810, 

MnO 

FeO 

CaO 

MgO 

H,0 

48  92 

37  87 

0-69 

8-40 

0-38 

9-22 

A1,0,  0-29  =  100-73 

43-67 

37  04 

111 

9-38 

015 

717 

PbO  0-77  =  99-29 

Inesite, 
Scbeibe. 


1.  Inesite 

2.  RltodolUiU 

Of  the  water  Bftrwald  found  that  4*54  p.  c.  was  lest  at  110",  0*48  at  200",  2*23  at  300",  0*62 
at  440%  1  35  upon  ignition  :  total  9  22. 

P3rr.— Gives  off  water  in  the  closed  tube  and  tums  brown.  Reacts  for  manganèse  with  the 
fluxes.     Soluble  in  ncids,  but  not  after  ignition. 

Inesite  occurs  at  ihe  manganèse  mines  at  Nanzenbach,  northeaat  of  Dillenburg,  Gennany. 
The  manganèse  ores  occur  at  the  contact  between  clay  slate  and  diabase,  and  the  inesite  is  fouod 
with  a  manganesian  calcite  in  cavities  of  a  dark  brown  hydrous  manganèse  silicate,  allied  to 
stratopeite  (see  p.  704).  The  crystals  are  embedded  in  calcite.  Named  from  Irei,  fMhfiben,  in 
allusion  to  the  color  and  structure. 

Wiûdotilite  occurs  fil  lin  g  cavities  of  calcite  crystals.  with  rhodonite,  gamet,  etc.,  at  the 
Harstig  mine.  Pajsberg.  Wermland,  Sweden.     Named  from  pàôor,  roM,  r^oS.ftber. 

As  siiown  by  Flink  (1889)  the  two  minerais,  though  iodependently  described,  are  without 
doubt  idcntical.  and  the  descriptions  agrée  inalmost  every  particularl  The  formula  proyisionally 
accepted  is  that  of  Flink.     Schneider  suggested  (Mn,Ca)(MnOH)sSiBOfl  +  HsO. 

Réf. — *  Quoted  by  Schneider,  1.  c. 


432.  aANOPHTLLITE.    A.  Hamberg,  G.  FOr.  FOrh.,  12,  586,  1890. 

Monoclinic.     Axes    à:l\è  =  0-4130  :  1  :  18309;    fi  =  86**  39'  Hamberg. 
100  A  110  =  22°  24^',  001  A  101  =  74°  7^',  001  A  011  =  *6V  19'. 

Pomu:  â  (010.  a\  c  (001.  0).  m  (110,  /),  e  (011.  1-i). 

Angles:  mm"  =  ♦44'  49',  ee'  =  122"  38',  cm  =  *86^  54',  ww  =  88'  231'.    The  measuremeots 
are  only  approximate  and  hence  the  axial  ratio  cannot  be  regarded  ashlghly  accurate. 

In  crystals  up  to  an  inch  in  length,  habit  short  prismatic,  terminated  by  e 
and  the  acute  clinodome  e  (011).  Faces  m  and  e  duU,  striated  ||  c.  Also  foliated, 
micaceous. 

Cleavage:  basai,  perfect;  resembling  mica.  Percussion-figure  on  cleavage 
fragment  a  six-rayed  star;  one  ray  ||  edge  b/c,  the  others  inclined  approximately 
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^0°  and  hence  not  \  edge  c/m.    H.  =  4-4*5.    G.  =  2*84.    Luster  vitreous,  brill- 
iant.     Color  browii.  , 

Pleochroisra  distinct  in  sections  |  (J:  c  (=  ô)  and  b  (=  à)  colorless,  a  {=  è) 
yellow-brown.  Optically  — .  Ax.  pi.  J_  b.  BXg^  J.  c;  hence  a  cleavage  fragment 
giyes  the  axial  figures.    Axial  angles: 

2Er  =  41"  19'  Lî  fir  =  1-7250  .-.    2Vr  =  28"  86' 

2Ey  =  4^  58'  Na  fij  =  1-7287  .-.     2Vy  =  28*'  52' 

Also  rr  =  1*7264       rj  =  1*7287        .-.    (with2E)    a,  =  16941        aj  =  1-7046 

Gomp. — 6H,0.7MnO.Al,0,.8SiO,  =  Silica  405,  alumina  8*6,  manganèse  pro- 
toxide  41-8,  water  9-1  =  100. 
AnaL— Hamberg,  1.  c. 

SiO,    AUO,    Fe,0,     MdO      CaO     MgO     E,0     Na,0    H,0 
139-67      7-95      090      8515      111       020      270      218      9  79  Li.O  <r.,  PbO?  0  20  =  99  85 

Most  of  the  water  goes  off  at  100*  in  a  vacuum,  if  sufficient  time  is  allowed.  but  with 
diminishing  rapidity;  it  is  largely  reabeorbed  In  moist  air.  Hence  it  is  somewhat  analogous  in 
bebavior  to  the  zeolites,  so  that  tbe  author  calls  it  a  mangan-iBeolite.  Phjsically  it  bas  some 
resemblance  to  tbe  micas. 

P3rr.— Reacts  for  manganèse  with  tbe  fluxes.  Dissolves  readilj  in  strong  acids,  but  becomes 
nearlj  insoluble  after  ignition. 

Obs. — Occurs  at  tbe  Harstig  mine  near  Pajsberg.  Wermiand,  Sweden,  embedded  in  calcite, 
also  iraplanted  upon  rbodonite  and  sometimes  covered  with  caryophilite,  barite,  and  native  lead; 
again  associated  with  garnet,  manganophyliite,  and  pyrophanite. 

Named  from  ydroit  luêter,  0i}XXor,  leaf,  in  allusion  to  the  high  luster  on  the  cleavage 
laminœ. 


433.  OKENim.  Okenit  «.  Kobell,  Eastner's  Arch.,  14,  888,  1828.  Dysclasite  Oannel, 
Ed.  Phil.  J.,  17,  198.  1884.     Bordite  Adam,  Dufr.  Min.,  4,  697,  1859. 

Orthorhombic?  Prismatic  angle  57°  41'  Breith.  Gomposed  of  a  congeries  of 
minute  interlacing  acicular  crystals.     Commojily  fibrous;  also  compact. 

Cleavage  in  traces.  H.  =  4-5-5.  G.  =  2"28,  okenite,  Kbl.;  2-362,  dysclasite, 
Connel.  Luster  subpearly.  Color  white,  with  a  shiide  of  yellow  or  blue;  often 
yellow  by  reflected  light,  and  bhie  b^  transmitted.  Frequently  opalescent.  Sub- 
transparent to  subtranslucent.  Optically  — .  Ax.  pi.  ||  b  (010),  the  needles  being 
elongated  [A     Bx  J_  a  (100).    Axial  angle  large,     y— a  =  0091  Lcx.* 

Comp.— H,CaSi,0,  +  H,0  or  2H,O.Ca0.2SiO,  =  Silica  56-6,  lime  26-4,  water 
17-0  =  100. 

AnaL— 1,  von  Kobell,  1.  c.  2,  Hauer,  Jb.  G.  Reichs.,  6,  190,  1854.  8,  Connel,  l.  c. 
4.  Adam,  1.  c.  5.  Haughton,  J.  G.  Soc.  Ireland,  2,  114,  1868.  6,  Darapsky,  Vh.  Ver.  Santiago, 
No.  6,  p.  248,  1888  (read  May  18,  1886). 

SiO,     CaO     HaO 

1.  Disco  55-64    26*59    17  00  Al,0,.FeaO,  0*58,  K,0  tr.  =  99*76 

2.  *•  {  54-81    27-23    1804  =:  10008  [Na^O  0*44  =  100*44 
8.  StromO,  Dy^clatUe    G.  =  2-862        57*69    26*88    14*71  Fe,0,  0*82,  Mn,0,  0*22,  K,0  0*28, 

4.  BordO,  BorâiU  G.  =  2*88         56*92    2514    1419  A1,0,  0  67,  Na,0  104  =  97  96 

5.  Poona  54*24    27*44    1704  Na^O  0*07  =  98*79 

6.  Rio  Putagan,  ChlU  54*60    29*52    15  08  MgO  tr.,  Na,0  106  =  100*21 

Pyr.,  etc.— In  the  closed  tube  yields  water.  B.B.  alone  becomes  opaque  and  white,  and 
fuses  to  a  glass.  Effervesces  with  soda,  and  fuses  to  a  subtransparent  glass,  which  is  milk-white 
on  cooling;  with  borax  forms  a  transparent  colorless  glass.  Gelatinizes  readily  in  hydrochloric 
acid. 

Oba.— Occurs  in  basait  or  related  eruptive  rocks.  Pound  at  the  Fftrôer  {hordiie)\  in  Iceland; 
on  the  island  of  Disco.  Greenland;  in  amygdaloidal  basait  at  Poona,  near  Bombay,  India.  On 
lava  of  Rio  Putagan,  Chili. 

Arti£~A  crystallized  silicate  near  okenite,  but  containing  some  alkalies  (Na^O  8*8,  KjO  2*2) 
replacing  the  lime,  bas  been  obtained  by  A.  de  Schulten,  Bull.  Soc.  Min..  6,  92,  1882.  Cf.  also 
Doelter  (Jb.  Min.,  1,  128,  1890),  who  obtained  okenite  by  recrystallization  in  carbonated  water 

R«l.— »  Buli.  Soc.  Min.,  8,  841,  1885;  10.  152.  1887. 
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434.  OTROZJTB.    Gurolite  Anderêtm,  Phll.  Mag.,  1,  111,  1851. 

In  concrétions,  lamellar-radiate  in  structure. 

H.  =  3-4.  6.  not  given.  Luster  vitreous  to  pearly.  Color  white.  Tran»» 
lacent^  becomiug  opaque.  Optically  uniaxial,  négative.  Double  refraction  rather 
strong^  Dx.* 

Comp.— H,Ca,Si,0.  +  H,0  or  3H,0.2Ca0.3SiO,  =  SiUca  521,  lime  32-3,  water 
15-6  =  100. 

2,  How,  Am.  J.  Se.,  32,  18,  1861.    8,  Clarke,  ib..  38, 128, 1889. 


AnaL— 1,  Ander8(Hi,  1.  c. 

SiO, 
1.  Skye 


2.  N  Bcotla 
8.  N.  Almaden 


50-70 
51-90 
52-54 


Al.O»       CaO       MgO 

1-48  8824  018 
1-27  29-95  008 
0-71*      29-97         — 

*  Incl.  Fe«Ot. 


E,0      Na«0 


1-80 
1-56 


0-27 


H,0 

1418  =  99-78 
15-05  =  99-85 
14-eO  F  0-65  =  100-80 


Pyr.,  etc. — In  a  closed  tube  yields  water.  intumesces,  and  séparâtes  into  tbin  scales.  B.B. 
swells  up  and  fuses  wtth  diificulty  to  an  opaque  enamel. 

Obs. — From  tlie  Isle  of  Skye,  with  stilbite.  laumoutite,  etc.  In  India  from  the  raiiway 
cuttings  between  Bombay  and  Pooua;  aiso  from  the  Treshinish  Islands  (Heddle,  but  cf.  oken- 
Ite,  anal.  5).     Reported  also  from  tbe  F&rOer  and  from  Greenland. 

Witli  the  apophyllite  of  New  Almaden,  California,  in  fibrous  lasers  between  the  wa]l  of  the- 
▼ein  and  the  apopbylliie.  Also  N.  Scotia,  25  m.  S.W.  ôf  C.  Blomidon,  between  MargaretTille 
and  Port  George,  on  apophyllite. 

Accordîng  to  How,  gy rolite  is  formed  from  apophyllite,  with  which  it  often  oocurs. 

Réf.— •  Dx.,  N.  R..  18,  1867.  Min..  2,  xxi.  1874. 

Heddle  obtaiued  thin  six-sided  plates,  resembline  heulandite,  with  plane  angles  128°  45'  and 
128**  55',  and  he  infers  a  similar  form.    Min.  Mag.,  8,  272.  1889. 


436.  APOPHTLXilTB.  Zeolith  yon  Hellesta  C.  Birman,  Ak.  H.  Stockh.,  82,  1784. 
Zeolithus  lamellaris  maior  MûUer,  De  Zeolithis  Suecicis,  82,  1791.  Ichthyophthalmite  (fr  UtO) 
SAndrada,  Scheerer's  J.,  4,  82,  1800.  J.  Phys  ,  61,  242.  1800.  Mesotype  épointée  (fr.  Iceland) 
H,,  Tr.,  3,  1801.  Apophyllite  K,  Notes  pour  servir  au  Cours  de  Min.  de  l'an  XIII  (1805), 
Lucas  Tabl.,  1,  266,  1806.  Fischaugenstein  Wem.,  1808.  Ichthyophthalmit.  Albin,  Wem., 
Letzes  Min.  8yst..  1817.  Fish-eye  Stone  Tesselite  (fr  Farôer)  Bretostâr,  Ed.  Phll.  J.,  1.  5, 1819. 
Oxhaverite  (fr.  Iceland)  Brewêier,  Ed.  J.  Se,  7, 116. 1827.  Xvlochlor (fr.  Slclly)  v.  Walt,,  Vulk. 
Gest.,  1858.  Leucocyclite  Henehel,  Trans.  Cambridge  Phif.  Soc.,  1,  21  (read  May  1,  1820); 
Dz.  Min..  1,  126,  1862.    Apofillite  Ital, 

Tetragonal.     Axis  è  =  1-2515;  001  A  101  =  51^  22 J'  Miller^ 
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F\ks.  1-8,  Common  forma.     4.  L.  Siiperior.     5,  UtO,  Sweden.  after  w-    nui 
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APOPETLLITE.  b^Tt 

On  the  apophyllite  from  the  Seisser  Alp,  Ty^^  Plouer^  hu8  deiennincd  the  fullowiug  fonns» 
maoy  of  which,  howerer,  are  merely  vicinal  planes.  Of  thèse  several  iiad  been  earlier  given  hy 
Rumpf.  vi^;.,  9*9  10,  24-34-25,  51  51  50,  108,  106. 

1  060,  10-40,  10  30,  1  0-24,  1020,  1018,  1014.  1013.  1013,  1011,  20-21,  l'OlO,  2-019, 
109.  108,  30a2.  107,  20  13,  8019,  106,  8017,  2011.  3'0  16,  40-21,  8014,  209, 104, 30  10, 103, 
807,  504,  302. 

IIH  11-45,  1  l'36.  1  1-27,  1-118,  119,  385,  445,  556,  667.  778,  889,  9-910,  101011, 
11-11  12,  131314.  1717-18,  24  24  25,  50-50-51,  51  ^IW,  25  25  24.  448,  882,  553,  221,  441,  551. 

13-4 -4.  311.  20-7-7,  522,  12-5-5,  744.  856,  822,  755,  438.  544,  655.  766. 

21  7-3,  15-5  8,  12-4-8,  623,  818. 

23'    6' 
82'  87' 
87"  81V 
Ô6''  84' 


ay 

=    18"  26' 

dd    =  27"  18' 

««"   =    6r    6' 

aa      = 

w' 

=     19"  46' 

u      =  42''    7' 

XX"  =    »9'  26' 

a<r      = 

u' 

=    44*    8è' 

pp'    =  76-    0' 

pp'  =  121"    4' 

ar       = 

êe' 

=    67"    4' 

XX"    =  20*    4' 

ep    =  •60"  82' 

p/o'"   = 

w" 

=    28'    6' 

dd'    =  88**  69' 

op    =    52"    0' 

aor'"  = 

u" 

=    64*    4' 

4>0"  =  58'  89' 

ap   =    19*  45' 

<rc7^^  = 

«" 

=  102*  45' 

85"  42*' 
=  49"  49^^ 

Twins:  tw.  pi.  p,  rare*.  Habit  varîed;  in  square  prisme  (a)  usually  short  and 
terminated  by  c  or  by  cp,  and  theu  resembling  a  cube  or  cabo-octahedron;  also- 
acate  pyramidal  (p)  with  or  without  c  and  a;  less  often  thin  tabular  ||  c.  Faces  c 
often  rou^h;  a  bnght  but  vertically  striated;  p  more  or  less  uneven.  Âlso  massive 
and  lamellar;  rarely  concentric  radiated. 

Gleavage:  chighly  perfect;  m  less  so.    Fracture  uneven.    Brittle.  H.  =  4-5-5. 

6.  =  2*3-2 '4.  Luster  of  c  pearly;  of  other  faces  vitreous.  Color  white,  or  grayish; 
occasionally  witli  a  greenish,  yellowisb,  or  rose-red  tint,  flesh-red.  Transparent; 
rarely  nearly  opaque.  Double  refraction  weak;  usually +,  also —.  Often  shows 
auon^ous  optical  characters,  cf.  Mld.'    Indices: 

«,  =  1 -5809  11  6,  =  15832  w^  =  1-5387  Na  e,  =  1-5856  Luedecke». 

A  division  of  a  basai  section  into  biaxial  parts  with  varying  optical  orientation  iscommon  (cf. 
Mld.,  Klein.  etcU.);  tlius  there  may  be  a  central  diagonal  square  and  four  latéral  sectors  bounded 
by  Unes  parallél  to  the  axes,  and  soraetimes  four  others  between  thèse  last,  corresponding  in 
position  to  the  planes  e  (101). 

Doelter  found  that  apophyllite  became  uniaxial  at  about  260"  C,  the  température  at  which 
it  loses  its  water  of  crystallization. 

Var. — 1.  Ordinary.  Usually  in  crystals,  as  above  described;  the  pearly  basai  cleavage  is  a. 
conspicuous  chamctcr.     G.  =  2 '335.  Iceland.  Haid.;  2-359,  Thomson. 

HaQy's  if««c<^p«  épointéd  was  an  Iceland  variety;  Fuchs  and  Gehlen  in  1816  ascertaiued  it» 
identity  with  apophyllite. 

The  name  Oxhaverite  was  applied  to  a  pale  ^een  crystal  found  in  petrified  wood  at  the 
Oxhaver  Springs,  near  Husuvic  in  Iceland.  AUnne  of  Werner  (nanied  from  cUlnts,  tohite)  is  in 
small  nearly  cubic  cr}'stals,  opaque  white  in  color.  from  Aussig,  Bohemia;  It  is  partly  decom- 
posed  and  consists  largely  of  calcite.  Xylochlore,  from  Iceland,  isolive-green.  and  has  G.  =  2290; 
it  owes  its  color  to  the  présence  of  a  lîttle  iron. 

TesselUe,  from  the  F&rôer,  is  a  cubical  variety,  exhibiting  a  tessellated  structure  in  polarized 
ligbt. 

Leucoeyelite,  when  sections  pnrallel  to  the  base  are  examined  in  polarized  light,  showa 
a  black  cross  with  rings  that  are  altemately  white  and  violet-black  (whence  the  name 
from  XevKÔÇf  whiie,  and  kvk\o^,  eirele),  instead  of  the  ordinary  colored  rings — a  peculiarity 
observed  in  crystals  from  the  Seisser  Alp,  Andreasberg  (part  of  thôse  of  this  locality),  Skye, 
RlrOer,  Iceland,  Utô.  and  Pooua  iu  India.  The  nbove  are  optically  +.  dôme  crystals  from 
Ut5  and  Cziklowa,  similarly  examined.  exbîbît  a  black  cross  on  a  deep  violet  ground.  and  are 
optically  — .  Thèse  différent  optical  phenomcna  may  be  presented  by  contiguous  plates  of  the 
same  crystal,  cf.  Dx. 

Comp.— H^KCa/SiO,),  +  4iH,0  or  K,0.8Ca0.16SiO,.16H,0.  =  Silica  53-7, 
lime  2Ô-0,  potash  5-2,  water  161  =  100.  A  small  amountof  fluorine  replaces  part 
of  the  oxygen. 

The  above  formula  (Rg..  Groth)  dîffers  but  little  from  HaCaSi^O.  4-  HaO,  in  which  potas- 
sium replaces  part  of  the  busic  hydrogen.  The  form  often  accepted,  lIa(Ca.E)Si90e  +  H9O, 
corresponds  less  well  with  the  analyses. 

Rg  writes  the  formula,  accepted  above,  4(H5CaSi«Oe  -4-  HaO)  +  KF. 

AnaL— 1,  Stromeyer,  Rer.,  Min.  Ch.,  505,  1860.  -2,  8,  Rg.,  ibid.  4,  Haughton.  Phil.  Mag.^ 
32,  223,  1866.     5,  J.  L.  Smith,  Dana's  Mîn.,  304.  1854.     6,  Mattesdorf.  Vh.  G.  Reichs.,  32, 1876. 

7.  Hiîrsch.  Inaug.  Diss..  p.  25.  Zurich,  1.S87.     8,  Hillebrand.  Am.  J.   Se.  24,  182,  1882.     9,  B. 
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'Sadtler,  Am.  Ch.  J.,  4,  857,  1888.    10,  Enerr  and  Sch6nfeld,  ib.,  6,  418,  1886.    11,  Eyennan, 
N.  Y.  Acad.  Se.,  Jan.  14,  1889.    Also  5th  Ed.,  p.  415. 

G.  SiO,     CaO    K,0  Na,0  H.O      F 

1.  UtO,  Sweden  51 85    2522    5-30      —     16-90      —  =    9927 

2.  Andreasberg  5188    2586    4  90      —    [16-73]  118»=  100 

S.  Radauthal  5-2-69  2552  475  —  16*78  0*46  =  10015 

4.  Bombay  5160  25 06  504  0*63  16*20  0*97  Al.O,  0*24.  MgO  008 

5.  L.  Supcrior  2-87         5308  25-30  4  93  —  1592  0*96=    99*19       [=99*84 

6.  Fassathal  52*78  25-25  8*79  0*69  16*98  tr.    =    99*49 

7.  Bergen  Hill  2*860        52  24  25  08  488  —  16*61  221  =  100*97     [=  100*69 

8.  Table  Mt..  Col.  518»  2451  8  81  0*59  16  52  1*70  AUO,  154,  Fe,0, 0*18 

9.  FritzIfi.,Penn.  2*5           5102  24*40  5*87  —  16*75  0  40  Fe,0, 1  49  =  99'98 

10.  French  Creek,  Penn.  230         51*88    25*81    6  80      —     16  80      -    =  10029 

11.  "  •*  "       2-86         51-68    25-42    627      —     16*58      —  =    99  90 

*  Anotber  détermination  gaye  1*65  F. 

Rg.  found  tbat  nowater  was  lost  over  sulphuric  acid,  nor  at  100°;  the  first  is  expelled  at  200*. 
and  at  260°  tbe  loss  corresponds  to  about  4  p.  c.  which  Is  reabsorbed  and  is  bence  regarded  as 
water  of  ci-ystallization.  Doelter  gives,  as  foUows:  Loss  of  water  at  240'',  after  2  boiirs,  804  p.  c.  ; 
after  4  hours  heating  at  a  red  beat  9*20;  for  Fassatbal  at  260°  after  2  hours,  9*59  p.  c,  wbicb  was 
gradually  absorbed  again  on  exposure  to  moist  air,  but  only  after  8586  bours.  Ttiese  détermina- 
tions by  Unterweiasacher.  Jb.  Min.,  1,  120,  1890.  Hersch  (1.  c.)  obtained  tbe  following  results, 
after  2  bours  beatiug,  in  eacb  case: 

Temp.  100°  160'  200*  240»  275*  800*  red  ht. 

HaO  OU  0-38  0-77  203  9*08  9*91  1661      p.  c. 

Tyr^  etc^In  tbe  closed  tube  exfoliâtes,  wbitens,  and  yields  water,  wbicb  reacts  acid.  In 
Ibe  open  tube,  wben  fused  witb  sait  of  pbospborus,  gives  a  fluorine  reaction.  B.B.  exfoliâtes, 
colors  the  flame  violet  (potash),  and  fuses  to  a  white  vesicular  enamel.  F.  =  1*5  (Eobell). 
Decomposed  by  hydrochloric  acid,  witb  séparation  of  slimy  silica. 

Oba. — Occurs  commonly  as  a  secondary  minerai  in  basait  and  related  rocks,  with  various 
zcolites,  also  datolite,  pectolite,  calcite:  also  occasionally  in  cavities  in  granité,  gneiss,  etc. 
Greenland,  Iceland,  the  Fftrôer  Islands,  and  British  India  afford  fine  spécimens  of  apophyllite  in 
iamygdaloid.  The  Indian  minerai  is  of  unrivaled  size  and  beauty,  the  crystals  sometimes  8  to  4 
incbes  across,  often  associated  with  salmon-pink  stilbite,  etc.  It  bas  been  found  in  connection 
with  the  Deccan  trap  area,  at  Poona  near  Bombay  during  the  sinking  of  wells  and  in  the 
Western  Ghâts,  obtained  abundantly  during  the  construction  of  the  Great  Indian  Peninsular 
Kailwa^  (Mallet).  Also  occurs  at  Andreasberg,  sometimes  of  a  délicate  piuk,  in  silver  veins, 
traversmg  slate:  Radnuthal  in  the  Harz;  Montecchio  Maggiore,  Italy;  at  Orawitza,  Cziklowa, 
«nd  Sznska  in  Hungary,  associated  witb  wollastonite;  in  Fifêshire,  with  ma^netic  iron;  at  Puy 
de  la  Piquette  in  Auvergne,  in  a  Tertiary  limestone,  near  intruded  basaltlc  rocks;  at  Fiubo, 
UtO.  and  H&llesta,  Sweden;  in  Tyrol,  on  the  Seisser  Alp;  also  tbe  Fassathal;  near  Kercliinsk, 
Siberia;  in  Australia;  Guanajuato,  Mexico,  often  of  a  beautiful  pink  color  implan ted  upon 
ametliyst. 

In  the  U.  S.,  large  crystals  occur  at  Bergen  Hill,  N.  J.,  associated  with  analcite,  pectolite, 
stilbite,  datolite,  etc.,  some  of  them  8  incbes  across.  It  is  also  found  at  Gin  Cove,  near  Perry. 
Maine,  with  prehnite  and  analcite  in  amygdaloid;  in  N.  York,  at  the  Tilly  Fo.ster  iron  mine, 
Brewster,  but  rare;  in  Penn.,  at  the  French  Creek  mines,  Chester  Co.,  also  at  Fritz  Is.,  in  the 
Scbuylkill;  at  the  Cliff  mine,  Lake  Superior  région;  Table  Mt.  near  Golden,  Col.;  in  Califoniia. 
In  large  crystals  at  the  mercury  mines  of  New  Almaden  with  bitumen,  and  often  stained  brown 
by  it. 

It  bas  been  found  at  Peter's  Point  and  Partridge  Island,  in  tbe  Basin  of  Mines,  Nova 
Scotia,  both  massive  and  crystallized,  presenting  white,  reddisb,  and  greenish  colors,  and  asso- 
ciated with  laumontite,  thomsonite,  and  other  zeolites;  also  at  Chute's  cove,  Cape  d'Or,  Isle 
Haute,  Swan's  Creek,  and  Cape  Blomidon. 

Apophyllite  was  se  named  by  HaOy  in  allusion  to  its  tendency  to  exfoliate  under  tbe  blow- 
pipe,  from  ànà  and  (pvXXnv,  a  leaf.  Its  whitish  pcarly  aspect,  rcsembling  the  eye  of  a  fish 
after  boiling,  gaverise  to  the  earlier  name  IchihyopJiVialmiie,  from  ix^v^.fisn,  ô09aX//o?,  eye, 

Alt.— Occurs  altered  to  pectolite  near  Tiexno  ou  Monte  Baîdo.  aloug  with  unchanged  cnrs- 
tals.  Altered  apophyllite  from  Table  Mt.,  near  Golden,  Colorado,  bas  been  analyzed  by  Hille- 
brand  (1.  c);  it  is  pearly-white  in  color  with  a  finely  foliated  structure  and  forms  the  exterior  of 
<;rystal8  which  within  are  often  perfectly  fresh.  The  material  (which  lost  water  over  sulphuric 
«cid)  after  drying  at  100"  gave: 
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FeaO. 
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67-96 

8*48 

1-04 

5-47 

0-58 

[0-74] 

1-28 

14-55 
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-CiTstals  haye  been  obtalned  by  WOhler  from  heated  waters,  and  be  inferred  that  a 

température  of  180*  was  necessary  to  the  resuit.  He  stated  that  wben  heated  in  water  to  thia 
température  uuder  a  pressure  of  10  to  12  atmosphères,  it  forms  a  solution  which  crystallizes  on 
oooling.  Pearlj  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
potassium  silicate  on  plates  of  calcium  sulphate  (gypsum).  Daubrée  bas  detected  crystals  of 
apophvUite  in  the  Roman  works  at  the  bot  springs  of  Plombières. 

Also  obtained  by  Doelter  (1.  c.)  by  recrystallization,  the  powdered  minerai  being  digested 
for  3  weeks  in  a  closed  tube  at  150°-loO''  with  water  containing  carbon  dioxide;  minute  tetrago- 
nal  crystals  were  the  resuit.  Again  from  okenite  byheatingwith  potassium  silicate  and  car- 
bonated  water  at  200*  for  30  days. 

By  the  fusion  of  apophyllite  and  slow  crystallization  the  hexagonal  CaSiOs  (p.  873)  was 
obtained. 

Ret— *  Min.,  486,  1852;  also  accepted  by  Dx.,  Min..  1,  125,  1862.  »  Cf.  Lévy,  Min.  Heu- 
land,  2,  271,  1887;  Schrauf,  Ber.  Ak.  Wien,  62  (1).  700,  1870,  Atlas  xxi:  Seligmann,  Jb.  Alin.,  1. 
140,  1880.  Rumpf,  who  makes  the  species  monocHnic,  adds  several  forms  mostly  vicinal.  Min. 
Mitth..  2.  869,  1879;  Ploner  (réf.  below)  also  adds  many  forms,  chiefly  vicinal  ;  ail  of  thèse  are 
given  above.  Bgr.  notes  on  the  apophyllite  from  the  islands  of  the  liangesund  fiord  the  proba- 
ble forms:  1012,  503,  326,  821,  Zs.  Kr.,  16,  644.  1890. 

»  Dx.,  1.  c.  *  J.  D.  D..  L.  Supeiior,  Min.,  4th  Ed.,  304,  1854;  cf.  also  81g.,  UtO,  Sweden, 
1.  c;  Cesàro,  Bull.  Soc.  Min.,  12.  62,  1889.  *  Slg.,  Utô,  1.  c.  •  Schrauf,  l.c.  '  Ploner,  Seisser 
Alp.  Zs.  Kr..  18.  387.  1890.     •  Luedecke.  Andreasberg,  Zs.  Kr.,  4.  626,  1880. 

*  Optical  anomalies,  see  MId..  Aun.  Mines,  10,  121,  1876,  also  Klocke.  Jb.  Min.,  2,  11  réf., 
1880;  Klein,  ib.,  1.  253.  1884;  Doelter,  ib.,  I,  123,  1890;  also  Rumpf,  1.  c.  On  percttêston- 
Jtffures,  Mgg..  Jb.  Min..  1.  69,  1884.  Etching,  Rinne.  ib.,  2,  19,  1885.  PyrœUcirieiiy,  Hankel, 
Pogg.,  167,  163,  1876. 
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7-89    =    100-43 

72-52 

1*24 

1819 
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0-61 

6-91     =      99-47 
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The  foUowinff  are  imperfectly  deûned  hydrous  calcium  silicates,  several  of  thém  approximat- 
ing  to  okenite  and  gyrolite. 

Ckntrallassitk  How,  Ed.  N.  Phil.  J.,  10,  84,  1859;  Phil.  Mag.,  1,  128,  1876.  Radiated 
massive,  the  libers  nr  columns  lamellar  and  separable.  Brittle.  H.  =3*5;  G.  =  2 '45-2 '46. 
Luster  pearly.  Color  wfaite  or  yellowish  white;  thin  laminœ  transparent;  graduating  into  an 
opaque  white  variety,  subresinoils  in  luster.  The  minerai  was  founa  in  a  nodule  from  amygda- 
loid,  near  Black  Itock,  Bav  of  Fundy,  and  constituted  the  portion  between  a  thin  outer  layer, 
**  eerinUe,"  and  an  inner  bluish  mass.  called  **cyanolUe"    How  obtained: 

1.  I  SiO,  58-86    AlaO,  114    CaO  2791    MgO  016    KaO  0-59    H.O  1141  =  10007 

2.  54-72  219  31 '53  —  076  11 58  =  100-78 

B.B.  fuses  easilv,  with  spirting.  to  an  opaque  glass.    It  is  near  okenite  in  composition. 
Two  analyses  of  the  so- called  eyanoHU  gave: 


G.  =  2-495 


Probably  the  same  minerai  with  centrallassite,  impure  with  much  more  silica;  or  it  is  chaU 
cedony,  impure  with  centrallassite.    The  name  alludes  to  the  color. 

deriniU  gave:  SiO,  6813,  A1,0, 12  21,  Fe,0,  101,  CaO  949.  MgO  1  83,  K,O0-37,  H,0 1596 
=  9900. 

XoNOTLiTE.  Xonaltit  BammeUberg,  Zs.  G.  Ges.,  18,  83,  1866.  Xonotlit  Min.  Ch.,  380, 
1875. 

Massive.  Fracture  splintery.  Very  hard.  G.  =  2-71-2*718.  Color  white  to  bluish  gray; 
pink.  Tough.  Optîcally  like  okenite,  Lcx.  Comp.  — Perhaps  4CaSiO,  +  H,0  =  Silica  49-8, 
lime  46-4,  water  3Ô  =  100.    Anal.— 1.  2,  Rg.,  1.  c.    3,  Heddle,  Min.  Mag.,  6.  4,  1882. 

G.  SiO,    FeO   MnO    CaO    MgO  H,0 

1.  Mexico,  white    2710       4958    1*81    1-79    48*56      —     3*70  =    99*94 

2.  **       grap     2718        50-26         2-28         4392    019    407  =  100-71  [0-22  =  10076 
5.  Scotland            2605        4891    297    227    40*39    0  56    417  A1,0,  011,   K,b  116,  Na,0 

Yields  water.  Decomposed  by  hydrochlorlc  acid  with  séparation  of  pulvérulent  silica. 
Occurs  at  Tetela  de  Xonotla,  Mexico,  in  concentric  layers,  with  apophyllite  and  bustamlte. 

Described  by  Heddle  (1.  c  )  as  occurring  near  Kilflnuichan,  Loch  Screden,  MuU;  at  Grîbon, 
opposite  Oronsay,  and  on  the  north  shore  of  Loch  na  Keal.  Itresembles  a  pink  chalcedony  and 
is  cloaely  associated  with  gyrolite. 
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SILICATES. 


447.  Ohâbadte 

448.  Omelinite 
448.  LeYynite 


Chabaslte  Group.     Bhombohedral. 


(Ca,Na.)  Al,Si;0.,  +  6H.0,  pt 
{Na.Ca)  Al,Si,0„  +  6H.0 
CaAl,Si.O„  +  5H.0 


rr 
85°  14' 
68°    8' 
73°  56' 


à 
1-0860 

0-7345  or  fi 
0-8357        \è 


1-1017 
1-1143 


460.  Analcito 

461.  Faisante 
468.  Edinj^nite 

NaAl(SiO,),  +  H,0 
H.Na,CaAl,(SiO,),.  +  18H.0 
BaAl.Si,0..  +  3H.0 

Isometric. 
Isometric. 
Tetragonal.           h  =  0*6726- 

Natrolite  Groop.    Orthorhombic  and  Monoclinic. 

463.  Hatrolite            Na,Al,8i,0„  +  2H,0                    0-9785  :  1 :  0-3536 

à:i:6                 fi 

464.  Scoleoite              Ca(A10H),(SiO,),  +  2H,0           0-9764:1:0-3434    89°  1» 

AKR   WM«i{t.               i  Na,Al,Si,0„  +  2H.0 
466.  Mesolito              |  2[daAl.Si.Ô,.  +  3É.0] 

Thomsonite  Group. 

à\l 
456.  Thomsonite  (Na^Ca)Al,(SiOJ,  +  ^^H.O  Orthorhombic.  0-9932  :  1 
467.  Hydronephelite        HNa,Al,(SiO,).  +  3H,0  Hexagonal. 

Kanite  (Na.,Ca)  Al.(SiOJ.  +  2H,0 


:  1006a 


Mordenite  Group. 

436.  PnLOUTB  W.  OroM  and  L.  O,  Eakins,  Am.  J.  Se.,  32.  117,  1886. 

In  short  ciipillary  crystalline  needles,  aggregated  in  délicate  tufts  or  forming 
loose  spongy  niasses. 

Cleaviige  perhaps  basai.  Laster  vitreons.  Colorless,  w^ite  in  the  masa. 
Tran8|)«ireut.     Extinction  parallel. 

Comp.— RAI,Si.,0,,  +  5H,0  or  RO.Al,0,.10SiO,.5H,0.  Hère  E  =  Ca  :  K,  :  Na» 
=  6:2:1  approx.,  which  reqoires:  Silica  70*0^  alnmina  11-9,  lime  4-4,  potash  2*4, 
soda  0-8,  water  10-5  =  100. 

AnaL— £akiiis.  1.  c.  on  air-dried  material: 


SiO, 
70-35 


A1,0. 
11-90 


CaO 

8-87 


E.O 
2*88 


Na,0 

077 


H.O 

1018  =  90-90 


The  loss  of  water  beginning  at  100*  C.  goes  on  steadUy  up  to  800**  or  850%  when  ail  k 
expelled. 

Pyr.,  etc.— Fuses  B.B.  to  a  clear  glass.  Graduai!^  deoomposed  by  aulphuric  add,  but 
hardlj  acted  upon  by  hydrochloric  acîd,  even  when  boihng. 

Obs. — Occurs  upon  a  blulsh  cbalcedony  in  cavities  in  a  vesicular  augite-andesyte  whlch  ia 
found  în  fragments  in  the  conglomerate  beds  of  Green  and  Table  mountains.  Jefferson  Co.« 
Ck>lorado. 

Named  from  nriXov,  wing,  down,  in  aUudon  to  the  light  downy  nature  of  the  aggregates. 
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437.  MORDBNITB.    How,  J.  Gh.  Soc.,  17,  100,  1864. 

Monoclinic.     Axes  à:i:é  =  0-40099  : 1  :  0-42792;    /3  =  88**  29f  =  001  A 
100  Pirs6on\ 

100  A  110  =  2V  50'  36",  001  A  101  =  46°  3'  37",    001  A  011  =  23°  9' 35". 

Fomu:  b  (010.  a),    e  (001.  0),    l  (450,  vf).    t  (201,  -  2-i),    $  (201,  2-î). 

Angles:  «'"  =  68'  14',  M  =  68'  28^   o<  =  *68'  40'.   ci  =  66"  8',   ta' =  «SO*  12',    U  =  86'  46\ 
te  =*86'7. 

The  form  approximates  very  cloaely  to  that  of  heulandlte  (p.  674),  if  the  occurring  prism 
is  made  450.  as  above. 

In  minute  crystals   tabular  |  &,  resemblins  heulandite  in  habit  and  angles.. 
Crystals  in  groupa   by    growth  |  b;    also    radially    arranged. 
In  small  hemispnerical,  reniform,  or  cylindrical  concrétions. 
Structure  fibrous. 

Cleava^e:  b  perfect.  Fracture  uneven.  Brittle.  H.  =  3-4. 
6.  =  2-08  How;  2-15  Pirsson.  Luster  vitreous;  on  *  pearly; 
in  fibrous  forms  highly  silky.  Color  white,  yellowish,  or  pinkish. 
Translucent  on  the  edges.  Ax.  pi.  and  a  A.b.  Double  refrac- 
tion weak.  Extinction  inclined  about  15"  to  à,  or  c  A  <J  =  — 
73°  30'.     Axial  angle  large.  __ 

Comp.— 3RAl,Si,.0,,  +  20H,0  where  R  =  K,  :  Na,  :  Ca  =     Wyoming.  Pireson.. 
1:1:1.   Percentage  composition  :  Silica  67*2,  alumina  11-4,  lime 
2-1,  soda  2-3,  potash  3-5,  water  13-5  =  100. 

AnaL— 1.  How,  1.  c.    2,  Pirsson,  Am.  J.  Se.,  40.  282. 1890. 


SiO,       AUO,       CaO      Na,0      E,0       H,0 

1.  I    68-40        12-77        8-46       285»        —         18  02  =  100 

2.  66  40       1117       1-94       227       858       18  81  Fe,0, 0-57,  MgO  017  =  9941 

»  Incl.  0  09  to  0-28  KaO. 


The  powdered  minerai  loses  8  to  6  p.  c.  after  an  hour's  exposure  to  a  température  of  100*". 

Pyr. — 6  B.  fuses  with  some  difficulty  and  without  intumescence  to  a  white  enamel.  Not 
P"  rf'^  tly  (kcom{x>8ed  by  acids. 

0;vî.— Occiirs  near  Morden,  King's  Co.,  Kova  Scotia,  in  trap,  with  apophyllite.  barite,  and  a 

•••  ni  .-M kl'  nûnenil:   at  Peter's   Point,  eight   miles  west,  with  gyrolite.     Also  in  western 

.T.fuiMir  niMF  lloodoo  Mt..  on  the  ridge  K>rming  the  divide  between  Clark's  Fork  and  the 

...       .  o\k  ( Ltiniar  R  )  of  the  Yellowstone  river;   it  oocurs  in  cavities  in  a  decomposed  amygda- 

;  I.I.;     >  :• .  •  in  crystals  and  in  sphericul  concrétions. 

N  11".'  1  ..fier  liu;  original  locality  in  Nova  Scotia. 

1  .:..-    Wvoniing.  Ani.  J.  8c..  40.  232.  1890 

!-::.L  Kirj:  flofr.  Min.  Mng..  2.  134,  1878.  A  partially  altered  mordenite,  found  as  red  or 
!  •]  :\  ..  n  ;.  ov  ci»:»lk  white,  balls.  varying  in  size  from  one  to  twoand  a  half  incbes in diameter, 
«  >■  «:  I  •  i  1  :i  re<l  cltiy  in  caviiics  in  trap.  Also  in  other  forms,  closely  associated  with  stilbite. 
Il  pti  soft  and  chalk-Iikc:  in  part  hard  and  unaltered.  Gelatinizes  with  acids.  Locality 
(>aî'  -  .Sj>li[.  l'.\  miles  west  of  Cape  Blumidon,  N.  S.  Named  after  the  collector,  Mr.  Joseph 
&!e.  le  of  Se<»l's  Bay,  N.  ^. 

P!*iaiiH)NATROLiTË  Orattarola,  Att.  Soc.  Tosc,  4,  229,  1879;  Boll.  Com.  G.,  284,  1872. 
In  niiiinte.  Mciciihtr  cryst^ils.  H.  =  5-6.  Luster  vitreous  to  pearly.  Colorless,  white  in  the 
mass.     Extinction  parai lel. 

Meau  of  (hree  analyses  : 

SiO,  62  64     AUO,  1476     CaO  854     MgO  tr.     Alk.  1-00     H,0  1482  =  101-76. 

B.B.  fuses  less  readily  than  natrolite.  Partially  soluble  in  hydrochloric  acid.  From  the 
granité  of  San  Piero.  Ëlba.  where  it  occure,  associated  with  stilbite,  in  slender  crystals  showing 
six  planes  in  the  prismatic  zone;  they  are  not  terminated,  being  attached  at  both  extremities  to 
the  walls  of  the  cavities  in  which  they  are  found.  The  minerai  was  originally  described  by  the 
author  (1872)  as  natrolite,  from  which,  however.  he  sliowed  it  to  differ  widely  in  composition;  it 
oeeds  further  ezamination. 
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Henlaiidite  Group.    Monodinic. 

438.  HEULANDITB.    Blftttriger  Zeolith  Meyer,  Beschaft.  Ges.  N.  Fr.  Berlin,  4, 1779. 
Hoffm,,  Bergm.  J.,  480,  1789.    Blfttter-Zeolith  (var.  of  Z.)  Wem.,  1800,  Ludw.  Min.,  49,  1808 
^tflbite  pt.,  Stilbite  anamorphique,  H„  Tr.»  3,  1801.    £uzeolith  Breith.,  HofEm.  Min.,  4,  b,  4a 
1818.     Ueulandite  Brooke,  £d.  Pliil.  J.,  6,  112,  1822.    Lincolnite  Hitcheoek,  Bep.  G.  Maas. 
1883,  437, 1836,  602,  1841.    Beaumontite  X%,  Lsat.,  455,  1839,  and  Ann.  Mines,  17,  610,  1840. 

Monoclinic.     Axes:  à  :  î  :  <J  =  0-40347  :  1 :  0-42929;  /3  =  «8°  34^  =  001  A 
100  Des  Cloizeaux*. 

100  A  110  =  21°  68',  001  A  101  =  46°  If,  001  A  011  =  23°  13^. 

Forma'  :  e   (001,  0)  i  (201,  -  2^  »  (021,  2-i)  «  (111,  1) 

a  (100,  a)  in(110,  J)  «(201,2-1)  •  (052,  fi)?  «(221,2)* 

b  (010,  a) 

1.  a.  3.  4. 


Figs.  1,  Campsie  Hl]]s,  after  Greg.    2,  Beaumantùe,  Jones's  Falls.    8,  4,  Montecchio 

Maggioie,  Artlni. 


mm'"  =  ♦48'  56' 

a»'  =  81*  17' 

01»    r=  49*  40i' 

w  =  40*  28' 

et        =  ♦68"  40' 

ca;    =  40*  88i' 

ce     =  67'  84 

f?i<  =z  82*^  44' 

6«         =  ^W    0' 

cf'    =  94*    2' 

«1»'  =  88*    9' 

fiM'  =  88*    7' 

<i        =  129*  40' 

om  =  88*  41' 

Twins:  tw.  pi.  a.  Crystals  sometimes  flattened  ||  b,  the  surface  of  pesriy  Inster; 
form  often  suggestive  of  the  orthorhombic  system,  since  the  angles  es  and  et  differ 
but  little.  Crystals  often  made  up  of  subindividuals  in  nearly  parallel  position. 
Faces  usually  undulating;  b  often  deeply  depressed,  the  orthodomes  bright  but 
fltriated  ||  b.     Also  in  globular  forms;  çranular. 

Cleavage  :  ô  perfect.  Fracture  subconchoidal  to  uneven.  Brittle.  H.  =3*5-4. 
G.  =  2'18-2-22.  Luster  of  b  strong  pearly;  of  other  feces  vitreous.  Color  various 
shades  of  white,  passing  into  red,  gray,  and  brown.  Streak  white.  Transparent 
to  subtranslucent. 

Optically  +.  Double  refraction  weak.  Ax.  pi.  and  Bx»  J.  b.  Ax.  pi.  and 
Bxo  for  some  localities  nearly  y  c;  also  for  others,  nearly  J.  c  in  white  light  (Dx.). 
Bxo  A  i  =  +  574°  Einne,  etc.,  see  below.  Dispersion  p  <  v,  when  ax.  pi.  1  c; 
p  >  V,  when  J_  c;  also  crossed  very  strong;  the  ax.  planes  for  red  and  bfue  in- 
clined  from  7°  to  12°.  Axial  angle  variable,  from  0°  to  92°;  usually  2Er  =  52°, 
2Ew  =  53°  Dx*.     Also,  Artini*  : 


Montecchio  Maggiore 
Also  2£  =  92*  46 

Indices: 

a  =  1-498 


2Ey  =  81*  14'       2Ey 
and  at  150*  2E 

fi  =  1-499 


:  94*  27'       2Ey  =  89**  54' 
:  108*  50*  in  white  light. 

r  =  l-505Lévy-Lcx.* 


Rinne  found  for  crystals  from  Andrensberg  tbe  inclination  of  the  ax.  pi.  to  d  =  -)-  ^* 
(i.e.  in  obtuse  angle  of  à  and  è);  henccBx^  /\  è  =  -{-  57^*;  for  others  from  Viesch,  thèse  angle» 
were  6*  and  85i'  respectively;  for  Berutiord  -f  8°  and  S9V;  Fassathnl  82"*  and  59^ .  Léyy-l5îx. 
give  Bx,  A  ^  =  +  85"  30 .  For  Turkestan  crystals.  the  ax.  pi.  is  inclined  0*  80'  to  c  (001) Érem., 
and  2E,  =  52*  80',  2Efe.  -  53"  20'.  For  crystals  from  the  fcJerra  de  Botucatù.  Biazfl.  the  az.  pi. 
makes  an  angle  of  19'  35'  with  e  (or  d);  sections  |  b  show  tw.  lamellœ  |  c.  Huasak,  1.  c. 
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for  MoDtecchio  Maggiore,  Negri  found  the  az.  pi.  inclined  about  -|-  84°  to  à,  and  hence 
nearly  normal  to  i  (201)  or  Bx,  a  ^  =  +  ^7V'*  Artini  made  this  angle»  for  the  same  locality» 
—  34  ,  and  the  ax.  p).  nearly  normal  to  s  (^1),  but  obviously  by  crror  (cf.  Negri). 

Sections  |  b  are  described  by  Mld.  as  having  a  division  into  four  sectors  for  ail  of  which 
Bx^  ±  b,  but  the  ax.  pi.  and  tbe  ax.  angle  are  variable.  Increaseof  température  to  150"  changes 
thèse,  but  they  retum  to  the  original  condition  upon  tbe  reassumption  oi  the  water.  Heated  to 
180**  the  sections  become  opaque  and  the  change  is  permanent*. 

This  subject  has  beeu  later  studied  by  W.  Klein  and  particularly  bv  Rinne;  tbe  latter 
^iescribes  the  présence  of  five  sectors,  more  or  less  sbarply  defined  in  polarized  light,  in  sections  |  b, 
bounded  extemally  by  the  usually  occurrin^  planes,  tbat  bounded  by  s  (201)  having  an  hour- 
.g]ass  form.    Thèse  sectors  show  a  ruther  wide  variation  iu  the  position  of  the  ax.  plane. 

Increase  of  température  (Rinne)  causes  the  axial  ançle  to  diminish  and  at  150*"  the 
•division  into  sectors  no  longer  exists;  f  urtber  we  bave  ax.  pi.  |  b,  and  a  JL  e  (001);  the  structure 
then  is  that  of  an  brthorhombic  crystal.  If  the  heating  is  carried  on  till  the  crystal  loses  its 
transparency,  further  change  goes  on,  the  sectors  reappear,  the  ax.  pi.  is  X  &  and  (  becomes 
±  (201).  If  strongly  heated,  the  orientation  remains  the  same  but  the  division  into  sectors  dis- 
«ppears  and  the  double  refraction  before  strong  becomes  weak,  and  the  bri^ht  polarization- 
colors  are  changed  to  a  bluish  gray.  Finally  by  i^nition  on  a  platinum  foil  the  aouble  refraction 
«Imost  entirely  disappears.  The  changes  are  obviously  connected  with  the  loss  of  the  water,  two 
molécules  of  which  go  ofT  at  ISO**  and  a  third  at  180*,  ail  being  water  of  crystallization  ;  thia 
water  is  reabsorbed  in  moist  air. 

Comp,— H,CaAl,Si,0,,  +  3H,0  or  5H,O.CaO.AI,0..6SiO,=  Silica  59-2, alumina 
16-8,  lime  9*2,  water  14  8  =  100. 

Strontium  is  usually  présent,  sometimes  up  to  8 '6  p.  c.  as  shown  by  Jannasch. 

AnaL— 1,  2,  Lemberg.  Zs.  G.  Ges.,  28,  558.  1876.  8,  Jannasch,  Jb.  Min.,  2.  275,  1882. 
4,  5.  Id..  îbid.,  2,  39, 1887,  and  Ber.  Ch.  Ges.,  20.  846,  1887.  6,  Biltz,  ibid.,  p.  44.  7,  Igelstrôm, 
Ib.,  861, 1871.  8,  Hersch,  Inaug.  Diss.,  20,  Zurich,  1887.  9,  Cohen,  ib.,  116,  1875.  10,  Sansoni, 
Att.  Soc.  Tosc.,  4,  175,  1879.    11,  L.  Gonzaga  de  Campos,  quoted  by  Hussak,  Bol.  Comm.  Geol. 

B.  Fbulo,  No.  7, 1880.    12.  Enerr  &  Schoenfeld.  Am.  Ch.  J.,  6,  418,  1884.    Also  5th  Ed.,  p.  445. 

G.  SiO,    A1,0,  CaO  Na,0  E,0    H.O 

1.  Fassatbal  60*24    15-53*  6-89    191    039    15  54  =  100 

2.  Berufiord  56-66    1739    803    136    050    1607  =  100  [100*40 

3.  "  2-20      167-71    16-42    696    1-50    035    1686  SrO  0  55,   Li^O  005   = 

4.  Andr«asberg  2*247    15610    1765    426    3-32    027    1628  SrO3-64,Li,O«r.=101-02 
6.  Passathal  2196        6007    15-37»»  489    236    0*44    15  89  SrO  1-60  =  100  62 

6.  Teigarhorn  58-48  16*44  700  140  0*21  16  45  SrO  0-35  =  100*28 

7.  LunddOrrsfjftU  5700  16  25  890  —  —  17  40  =    99-55 

8.  Djupivogur            2*207  5818  1635  721  207  —  1634  =  10015 

9.  Orange  Free State  59-53  1682  6-95  142  0-82  15-30  =  100-34 

10.  S.  Pi^ro,  Elba  6715    17*72    9  53     ir,       ir.     1680  =  101*20 

11.  Botucatiî  68-10    16*67    5*90    0*61    326    1616  =  10070 

12.  Adamstown,  Pa.     22  67*68    1706    6*78     tr.      1*13    16  61  MgO  0  69  =  99*94 

•  Incl.  PeaO,.  «^  Incl.  0*62  p.  c.  Fe,Ot. 

The  red  color  of  the  Passa  crystals  is  due,  according  to  Eenngott,  to  minute  crystalline 
grains  of  another  minerai,  probably  iron  oxide. 

According  to  Damour,  the  FflrOer  minerai  loses  part  of  its  water  in  dry  air,  which  it  retakes 
in  ordinarjr  air;  the  loss  of  the  minerai  is  21  p.  c.  at  100*  C.  and  87  p.  c.  between  100^  and  150* 

C.  ;  and  this  is  restored  again  after  24  hours  in  the  air.    At  190*  the  loss  is  12*3  p.  c.  ;  and  by  the 
^end  of  two  raonths  ail  is  regained  but  2*1  p.  c. 

Jannasch  found  for  Beruâord  heulandite.  Jb.  Min.,  2.  269, 1884,  also  later,  ibid.,  2, 89.  1887: 

Temp.  100*-110*        150M60*        200*         250*  300*         340*-860*        ign.» 

HiO  3-33  6  97  806         889  12*66  13*45  16*82  p.  c. 

*  Over  the  blast-lamp. 

Hersch  obtained  the  foUowing  résulta  (see  anal.  8)  after  two  hours'  heating  at  each  tem])6i> 
itnre. 


Temp. 

100* 

145* 

196* 

260* 

290* 

red  ht. 

H.O 

2*64 

6-14 

7-47 

10*97 

12-06 

16*84  p.  c 

r.— As  wlth  stilbite,  p.  584. 
Oba. — Heulandite  occurs  principally  in  basaltic  rocks,  assoclated  with  chabazite,  stilbite» 
mnd  other  zeolites:  also  in  gneiss,  and  occ&sionally  in  metalliferous  veins. 
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The  finest  spécimens  of  this  species  corne  from  Berufiord,  and  elsewhere  in  Iceland;  the 
I^rOer;  in  British  lodia,  near  Bombav,  on  the  islands  of  Ëlephanta  and  Caraiija;  also  in  rail- 
Toad  cuitings  in  the  Bhor  and  Thul  Gbuts,  and  at  other  (>oint9.  It  also  occurs  in  the  Eilpatrick 
Hills,  near  Glasgow;  on  the  I.  of  Skye;  in  the  f^issathal,  l'yrol;  Andreasberg,  Harz;  near  Semil 
and  Rodisfort,  Bohemia;  Poremba,  Poland;  Marschendorf,  Moravia:  ISeiidOrfel,  near  Zwickau, 
Saxony;  Siberia.  at  Nerchinsk,  etc.;  in  the  amygdaloid  of  Abyssinia;  in  augite porphyrite  of 
Serra  de  Botucatù,  Brazil.  Red  varietiesoccur  at  Cumpsie  in  biiriiugshire,  with  red  stilbite;  also 
in  Fassathal,  Tyrol;  also  on  the  southem  slope  of  the  Ak  Burcban  Mts.,  Turkestau;  brown  in 
ore  beds  at  Arendal. 

In  the  United  States,  with  stilbite  and  chabazite  on  goeiss,  at  Hadlyme,  Ct.,  and  Chester, 
Mass.;  with  thèse  minerais  and  datolite,  apophyllite,  etc.,  in  amygdaloid  at  Bergen  Hill,  New 
Jersey;  sparingly  at  Eipp's  Bay,  New  York  Xsland,  on  gneiss,  along  with  stilbite;  atMcKiniiey's 
quarry,  Rittenhouse  Lane.  near  Philadelphia,  sparingly;  on  north  shore  of  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac;  in  minute  crystais,  seldom  over  half  a  line  lon^,  with 
haydenite,  at  Jones's  Falls,  near  Baltimore,  on  a  svenitic  schist  (Lévy's  beaumoniite,  which  is 
crystallographically  and  optically  identical  with  heulandite). 

At  Peter's  Point,  Nova  Scotia.  it  occurs  in  amygdaloid,  presenting  white  and  llesh-red 
colors,  and  associated  with  laumontite.  apophyllite,  thomsonite,  etc.:  also  at  Cape  Blomidon,  in 
crystalsan  inch  and  a  half  in  length;  at  Martiales  Cove,  Isle  Haute,  Partridge  Island,  Swan'a 
Creek,  Two  Islands,  Hall's  Harbor,  Lionj^  Point. 

Named  after  the  Ënglish  miueralogical  collector,  H.  Heuland,  whose  cabinet  was  the  basis 
of  the  classical  work  (1837)  of  Lévy. 

Artif.— Obtained  by  Doelter  by  recrystallization  after  digesting  the  powdered  minerai  for 
11  days  in  water  containing  carbon  dioxide  at  ITO"*  in  a  closed  tube.  The  crystals  were  of  char* 
acteristic  form.  An  analysis  gave  Uuterweissacher:  SiOa  58  90,  AUOt  1402,  CaO  8*58.  NaiO 
8*36,  HsO  15*10  =  100.  Also  by  digesting  pulverized  anorthite  with  fresh  precipitated  silica  in 
carbonated  water  for  14  days  at  200°.    Jb.  Min.,  1,  128,  1890. 

Lemberg  shows  that  by  digestion  in  a  potassium  or  sodium  chloride  solution  for  a  week 
thèse  alkali  metals  may  be  made  to  replace  the  calcium,  forming  a  potash-  or  soda-heulandite 
(Kalistilbit,  Natronstilbit).    Zs.  G.  Ges..  28.  558.  1876. 

Réf.—»  Min.,  p.  425,  1862;  the  results  of  Eremeyev  agrée  closeîy,  Vh.  Min.  Ges.,  13,  88^, 
1878.    The  vertical  axis  has  hère  (as  with  Mlr.)  half  the  length  as^imed  by  Dx.  and  some  authors, 
with  whom  t  =  101,  b  =  ÎOl.  u  =  Î12.  etc.    With  N.  Z.,  s  =  ÎOl,  t  =  100.  e  =  001,  etc.     Cf. 
alsô  Rinne.  Jb.  Min.,  2,  25,  1887.    Breithaupt  made  it  triclinic.  Min.,  3.  449,  1847;  cf.  Rath.  Jb 
Min.,  517,  1874. 

"  Cf.  Mlr.,  Min.,  p.  488,  1852;  Greg,  Min.,  166.  1858;  Dx..  1.  c.  who  gives  Greg's  plane,  », 
the  symbol  097,  or  in  the  position  hère  taken,  0*1 8 '7. 

*  Erera.,  Turkestan,  1.  c.  *  Dx.,  1  c;  Rinne,  1.  c;  Lévy-Lcx..  Min.  Roches,  810,  1888; 
Artini,  Rend.  Ace.  Linc,  4.  586.  1888;  Negri,  Riv.  Min.  Ital..  7.  90.  1890. 

»  On  the  effect  of  beat.  Dx.,  1.  c,  and  N.  R.,  186,  1867;  Mld..  Bull.  Soc.  Min.,  6,  255,  1882; 
W.  Klein.  Zs.  Kr.,  9,  54.  1884:  Rinne.  1.  c.  and  Ber.  Ak.  Berlin,  p.  1188,  1890. 

Oryzitb.    Orizite  Orattarola,  Att.  Soc.  Tosc.,  4,  226.  1879. 

In  monoclinic  crystals,  somcwhat  resembling  nœ-grains.    Habit  prismatic.  with  m  (110). 
g  (011).  and  rarely  b  (010).    Measured  angles  (approx.):  mm"  =  40*  80',  gg'  =  22"  80', 'wi^  =  81* 
10'.    H.  =6.    G.  =  2*245.    Luster  vitreous  to  pearly.    Color  white.    A  triclinic  form  was; 
earlier  suggested.    Composition,  like  heulandite.    Analyses,  Grattarola,  1.  c. 

G.  =2-245  SîO,  59  54.      AlaO,  16-79»      CaO    867       Alk.fr.        H,0  1484  =  99'84 

59  20  15  71  10  81  tr.  1488  =  99-60. 

•  With  some  CaO. 

Observed  in  granité  blocks  from  Fonte  del  Prête.  Elba.  Named  from  opvQa,  Hee.  It  waa 
made  dimorphoiis  with  heulandite.  but  it  may  be  identical  with  it  (cf.  Groth,  Zs.  Er..  4,  641, 
1880). 

439.  BRBWSTBRTTE.  Brooke,  Ed.  Phil.  J.,  6,  112, 1822.  Diagonit  BreUh,,  Char.,  118, 
1882. 

Monoclinic.    Axes   à\ï\è=  0-40486  :  1  :  0-42042;   ft  =  *86°  20'  =  001  A 
100  Brooke'. 

100  A  110  =  22**  0',  001  A  101  =  44°  29Î',  001  A  011  =  22°  45 J'. 

Porms:  a  (100,  i-î),  h  (010,  t-i),  c  (001,  0);  m  (110,  /),  t  (120,  ià)\  e  (016,  H)- 
Angles:  mm"'  =  *44**  0',  it  =  102"  7',  ee'  =  ♦8''  0'.  cm  =  86*  86'. 

Crystals  prismatic,  flattened  ||  b;  faces  wî,  f  vertical ly  striated. 

Cleavage:    b    perfect;    a  in    traces.      Fracture  uneven.     Brittle.     H.  =  5. 
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G.  =  2*45  Dmr.    Liister  yitreons;  on  *  pearly.     Color  white,  inclining  to  yellow 

and  gray.     Transparent  to  translucent.  

Optically  +  .     Ax.  pi.  and  Bx»  i.  b.    Extinction-angle  or     y/^y^ 

Bxo.r  A  <5  =  +  22°.     Dispersion  p   >  v  weak;  crossed   dis-     p-^^T , 

tinct,  the  ax.   planes  inclined  V  to  2"^  for  red  and  blue. 
Axial  angles: 


2E,  =  94%  2Em  =  93'.    Again  2E  =  102'-108'  for  wblte  light,  Dx.« 


m 


m 


The  axial  angle  increaaes  somewhat  on  heating,  from  2E,  =  98° 
48'  at  8" -8  to  95^  26'  at  lOS^'S.  Further  tbe  axial  plane  for  red  is 
tiirned  through  au  angle  of  4°  64'  between  21**6  and  146'' -5. 

Sections  |  b  show  a  division  into  thrce  sectors:  a  central  wedge-shaped  portion  whose  sides 
make  angles  of  17"  and  13*",  respectively,  with  the  front  and  back  prismatic  edçes;  tbis  bas  also 
an  extinction-angle  of  +  22**.  Further,  two  triangular  latéral  sectors  in  ivhicb  tbis  angle  is 
40*.  Dx.» 

Comp.— H,(Sr,Ba,Ca)Al,Si.O,,  +  3H,0  or  (Sr,Ba,Ca)O.Al,0,.6SiO,.5H,0.  If 
Sr  :  Ba  :  Ca  =  4  :  2  :  1,  this  requires:  Silica  54*3^  alumina  15%strontia8'9,baryta 
6-6,  lime  1-2,  water  13-6  =  100. 

AnaL—l,  Connel,  Ed.  N.  Pbil.  J.,  10,  85.  1880.  2,  Thomson,  Min.,  1, 848, 1886.  8,  J.  W. 
Mallet,  Phil.  Mag.,  18,  218,  1859. 


=  100-46 


8iO. 

AUO. 

BaO 

SrO 

CaO 

H,0 

1.  Strontian 

2. 

8. 

68-67 

58-04 

4  54-42 

17-49 
16-54 
15-25 

6-75 
605 
6-80 

8-82 
9  01 
8-99 

1-85 
0-80 
119 

12-58  Fe,0«  0*29 
14-74  =  100-28 
18  22  =:    99-87 

According  to  Damour,  loses  water  in  unheated  dried  air,  experiencine  a  loss  of  weight  of 
1-66  p.  c.  in  the  course  of  a  month.  At  100^  C,  after  2  hours,  tbe  loss  is  0-2  p.  c,  but  at  180  C. 
7*7  p.  c,  when  the  minerai  whlle  still  hot  is  electric,  the  crystals  mutually  attracting:  tbey  hâve 
become  opaque  and  pearly;  by  48  hours'  exposure  to  ordinary  air.  tbe  loss  is  reduced  to  2*7  p.  c. 
At  190**  C  ,  the  loss  is  8*2  p.  c;  tbis  is  reduced  to  zéro  after  48  hours'  exposure;  and  at  270*, 
the  loss  is  10-1  p.  c,  which  is  reduced  to  1-2  p.  c.  after  8  days'  exposure.  At  a  dull  red  beat  the. 
loss  is  12*8  p.  c,  and  at  a  bright  red,  13'8  p.  c. 

"PjT^  etc.— B.B.  swells  up  and  fuses  at  8  to  a  whlte  enamel.  Deoomposed  by  acids  without 
gelatinizing. 

Obs.— -First  obseryed  at  Strontian  in  Arflnrlesbire,  with  calcite.    Occurs  also  at  the  Giant's 
Cause way.  coatlng  the  cavities  of  amygdalold;  in  the  lead  mines  of  St.  Turpet;  near  Freiburg 
in  Breisgau;  at  the  Col  du  Bonhomme,  8.  W.  of  Mont  Blanc,  on  a  quartz  rock;    near  Barèges. 
in  the  Pyrénées,  in  a  calcareous  schist;  and  it  bas  been  reported  from  the  department  of  the  Isère 
in  France. 

Named  after  Sir  David  Brewster  (1781-1868). 

Rai-i  Ed.  Pbil.  J.,  6,  112,  1822.  Cf.  Haid,  Min.  Mohs,  3,  80,  1825  :  Pogg.,  6,  161,  1826. 
The  angle  fi  =  86*  66'  of  most  récent  autbors  is  based  upon  what  is  apparently  a  misprint  in  Dx... 
Min.,  1.  p.  421,  1862.    *  Dx.,  1.  c,  also  K.  R.,  124.  1867. 


440.  SFXSTILBn'E.  Epistilbit  G.  Rose,  Pogg.,  6,  188,  1826.  Monophan  BreUh.,  Char., 
279, 1828.  Parastilbite  8,  wm  Waltershausen,  Vulk.  Gest.,  261.  1868.  Reiceite  K.  v.  Fnteseh, 
Hbg..  Min  Not.,  9,  22.  1870. 

Monoclinic.     Axes  à'.i:è  =  0-50430  :  1  :  0-68006;  ft  =  54**  53'  =  001  AlOO 
Rose-Tenne*. 

100  A  110  =  22°  25',  001  A  101  =  29°  31^',  001  A  011  =  25°  23'. 

Forma*:  a  (100,  i-%  )  as  tw.  pi.,  h  (010,  a),  c  (001,  0)\  m  (110,  /);  e  (lOl,  l-i);  h  (011,  14); 
ê  (Î12,  i),  p  (îll,  1). 


mm"  =  •44''  60' 
uu  =  «SO"  46' 
ce        =    70*  18' 


«  =  88"  18' 
cp  =  72'  12' 
cm    =  122''     7i' 


pp'  =  50*  46? 
98    =  82'  21' 
bg    =  73"  49i' 


mu  =    49*  66' 
ce    =  •70''  14' 


Crystals  uniforraly  twins;  habit  prismatic:  (1)  tw.  pi.  rr,  common;  also  (2)  tw. 

fl.  m.     The   crystals  sometimes  cruciform  penetnition-twins.     Faces  8  rounded^ 
brilliant.    In  radiated  spherical  aggregatioiis;  also  granula*-. 


580  SILICATES, 

«ach  otlier  irregularly,  so  that  an  external  face  is  formed  in  part  by  ô,  in  part  by  c 
Barely"  this  double  twin,  showing  a  square  prism  formed  by  the  faces  ô,  b,  may  be 
termiuated  by  the  uuusual  form  a  (100)  with  four  reëntrant  angles  of  about  47}°. 
Finally  (3),  three  double  twins  of  the  ordinary  type  may  be  united  to  a  single 
complex  form  with  m  as  tw.  pi.  (f.  3,  4).  This  last  may  yield  forms  appearing  like 
a  rhombic  dodecahedron,  with  or  without  a  dépression  at  the  extremity  of  the 
octahedral  axes;  each  rhombic  face  may  then  be  divided  into  four  fields  by  striations 
diverging  from  the  center  and  parallel  to  the  position  that  would  be  occupied  by  a 
plane  on  the  octahedral  solid  angle  of  the  dodecahedron  (cf.  f.  3). 

Faces  b  often  finely  striated  as  just  noted^  but  striations  sometimes  absent  and 
in  gênerai  not  so  distinct  as  with  harmotome;  also  m  striated  ||  edge  b/w\  further, 
a,  Cy  and  d  (501)  more  or  less  distinctly  |  edge  a/c,  Crystals  either  isola ted,  or 
grouped  in  tufts  or  sphères  that  are  radiated  within  and  bristled  with  angles  at 
surface. 

Cleavage:  c,  b,  rather  distinct.  Fracture  uneven.  Brittle.  H.  =  4-4*5. 
G.  =  2-2.  Luster  vitreous.  Color  white,  sometimes  reddish.  Streak  uncolored. 
Tmnslucent  to  opaque. 

Optically  +.  Ax.  pi.  and  Bx<>  J.  b.  The  ax.  pi.  lies  in  the  obtuse  angle  of 
à  è,  and  is  usually  inclined  to  c  (that  is,  to  à)  about  15*"  to  20°,  or  75°  to  70°  to  the 
normal  to  c.  The  position,  however,  is  variable,  as  also  the  axial  angles.  Dx.  ob- 
tained  : 

Riebmond       Dyref.      Oberwinter  C.  d.  Bove     Somma        Marburg       Annerd. 
te  1=  -h  eO"  11'  71'  36'  72'  va**  15'  73"  21'  74"  51i'  75°    0' 

Bx»  A  <^  =  -  85"  26'      -  74"    1'      -  73"  37'      -  72"  26      -  72"  17'      -  70"  45J'      -  70"  87 

Rîchmond  2Ha.r  =  84"    8i'        2Ho.r  =  108"  21'        2Ha.y  =  84"  641'        2Hoy  =  108"  5' 

31te.  Somma         2Ha.r  =  69"  55'  2Ho.r  =  112"  33' 

Marburg  2H*.r  =  70"  50'         2Hoa.  =  129"  15'        Dyreflord        2Ho.r  =  98"  13' 

FreseiiiUS  found  for  Nidda  crystals  tbe  axial  angle  IncliDed  about  10"  to  e  (heQce  a  <;  =  80" 
and  Bxa  a  ^  =  —  65"  37'):  for  yellow  this  angle  is  about  V  greater  than  for  red. 

Accordinç  to  Langemann'  the  individuals  which  form  the  complex  twins  of  phillipsite  are 
strîctly  tricliuic  siuce,  for  example,  sections  IjTlîOl)  show  a  déviation  of  the  planes  of  vibration 
from  the  o  axis,  amounting  in  the  Nidda  phillipsite  to  12^";  further,  sections  |  c  sbow  a  division 
into  sectors  with  in  one  case  a  déviation  for  adjacent  sectors  of  some  18".  Rinue'  ânds  that 
heating  (cf .  p.  571)  does  not  change  this  triclinic  character  and  the  twinning  structure  is  also 
retained;  the  ax.  pi.,  however,  approaches  c  (001)  by  some  10"  and  the  double  refraction  loses  iu 
strength. 

Comp.— In  some  cases  (Rg.)  the  formula  is  (K„Ca)Al,Si,0  +  4iH^  =  Silica 
48-8,  alumina  20*7,  lime  7 '6,  potash  6*4,  water  1(J'5  =  100.     Hère  Ca  :  K,  =  2  :  1. 

AnaL— 1.  Ricciardi  [Gaz.  Ch.  Ital.,  11,  369]  Rg.,  Min.  Ch.,Erg.,  179, 1886.  2-6,  Fresenius, 
Zs.  Kr.,  3,  42  1878.  7,  Schafarzik.  Zs.  Kr.,  17,  522,  1890.  8,  Pittman.  Ulrich.  Contr.  Min. 
Victoria.  1870. 

G.  SiO,    A1,0,  Fe.O,  CaO   BaO  MgO  Na.O  KaO    H,0 

1.  Aci  Castello  4816    23-92      tr.      281      —     095    203    4*50    1718  =    99  55 

2.  *'  ••  2140  f  46-89  2138  015  3-62  tr.  0  07  714  266  18-28  =  100  19 
8.  Nidda  2-160  }  4765  21  26  015  805  tr.  —  0*64  541  1681  =  9997 
4  Annerod  2152  51-72  18*95  0*58  519  1*34  011  0*96  441  16*99  =  10020 
5.  '•  51-79  1900  0-24  708  003  015  052  394  17  68  =  100'38 
6  Limburg  2*150  |  51*68  18*17  024  5-87  0*39  0-30  094  4*67  1821  =  99*97 
7.  Somosk6  2*201  49*65  21*88  —  6*99  —  —  tr.  5  28  16*16  =  99*96 
8  Kyneton, Victoria  46*62  28  60  —  4*48  —  —  510  6*39  14*76  =  100*95 

According  to  Dnraour,  the  Kaiserstuhl  crystals  (mixed  with  a  Httle  faujasite)  lo8e8  p.  c.  after 
a  month  in  dried  air,  and  regain  ail  again  in  ordinary  air  in  24  hours.  Heated  to  50"  C.  for  an 
hour,  the  minerai  loses  12  3  p.  c,  and  recovers  nearly  ail  in  24  hours'  exposure  to  ordinary  air, 
but  becomes  a  powder  and  opaque  (the  faujasite  remaining  transparent).  Heated  to  150"  C.,  the 
]08s  is  16  p.  c,  and  only  0*8  p.  c.  after  exposure  agaîn  to  the  air  for  4  dajrs.  At  250"  C,  the  losa 
is  18*5  p.  c,  part  of  whlch  is  due  to  the  faujasite;  it  is  reduced  to  9  p.  c.  in  the  free  air. 

Presenius  found  that  phillipsite  l^egan  to  be  opaque  at  150"  and  to  fall  to  pièces;  the  amount 
of  water  gradually  diminishes  with  risè  in  température  and  increases  as  it  falls,  each  température 
corresponding  to  a  definite  amount. 
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Pyr.,  etc. — B.B.  cnimbles  and  fuses  at  8  to  a  white  enamel.  Gelatinizes  with  hydrochloric 
acid. 

Obs. — In  translucent  crystals  in  basait,  at  the  Qiant's  Causeway,  Ireland;  in  small  colorless 
crystals,  and  in  spheroidal  groupa,  in  leucitophyre,  at  Capo  di  Bove,  near  Rome;  in  crystals  and 
radiating  masses  at  Aci  Castello  and  elsewhere  in  Siclly;  among  the  lavas  of  Mte.  Somma;  at 
Stempel,  near  Marburg;  Habichtswald,  near  Cassel;  Annerod,  near  Giessen:  near  Eisenacb,  in 
Saxe  Weimar;  Petersbere,  in  the  Siebençebirge;  Nidda  in  Hesse;  Laubach;  in  the  basait  of  the 
Lini bâcher  Kopf  near  Asbach;  in  the  Kaiserstuhl,  with  faujasite;  at  Hftrtlin^ei^,  Nassau;  Salesl, 
Bohemia,  on  the  right  bank  of  the  £lbe;  in  the  ancient  lavas  of  the  Puy-de-Dôme  at  Cap  de 
Prudelles  near  Royat,  and  other  points;  also  at  Verrières,  Loire;  on  the  west  coast  of  Iceland,  the 
shores  of  Dyretiord.  Very  small  transparent  crystals,  of  récent  formation,  in  the  masonry  at 
the  bot  baths  of  Plombières,  France,  observed  by  Daubrée;  also  at  Boutbonne-les-Baius  and 
elsewhere. 

Found  in  minute  crystalline  aggregates  and  irregular  spherical  groups  bristling  with  crystals 
in  the  deep-sea  dredging  by  the  *  'Challenger  "  from  thebottom  of  the  central  Pacific  Océan,  south 
of  the  Sandwich  Islands.  They  are  embedded  in  a  red  clay  with  ferro-manganesian  nodules  (cf. 
.  259),  chondrules  of  enstatite,  etc.  ;  they  are  believed  to  bave  been  formed  at  the  océan  bottom 
y  the  décomposition  of  an  augitic  lava.    An  analysis  by  Renard  gave: 

SiO,       A1,0,     PeaO,    MnO     CaO       MgO      K«0     NasO  HaOCl^S")  ign. 

48-70        17-58       6-17        tr.        170        102       4  88       375        7-95       947  =  101 17 


l 


The  iron  is  due  to  irapurity.  See  Rep.  Challenger  Ex.,  vol.  I.  774,  815,  816,  1886  ;  John 
Murray  in  Encycl.  Brit.,  18, 126,  1886;  for  the  description  of  the  forms,  etc..  Renard,  Bull.  Ac. 
Belg.,  19,  88,  183,  1890;  a  général  account  is  riven  in  Proc.  R.  Soc.  Edinb.,  12,  474,  1884. 

Named  after  the  Engîish  ndneralogist,  W.  Phillips  (d.  1828).  The  name  chrUHanite  was 
given  by  Des  Cloisseaux  (after  Christian  VIII.  of  Denmark)  to  the  Marburg  harmotome  and  crys- 
tals from  Iceland;  nnd  in  his  Min.,  1862,  he  places  ail  of  phillipsite  uuder  his  name  christianite. 

Réf. — »  Jb.  Min.,  585,  1875.  The  monoclinic  character  of  the  species  was  first  assumed  by 
Groth  and  deflnitely  proved  by  Streng.  Cf.  Kôhler,  Pogg.,  37,  560,  1886;  Streng,  Jb.  Min., 
561,  1874;  Groth,  Tab.  Ueb.,  pp.  62.  104,  1874;  also  Trippke,  Jb.  Min.,  681,  1878;  Fresenius, 
2a.  Kr..  3,  42.  1879;  Zeph.,  Zs.  Kr.,  5,  96.  1880;  Stadtlftnder,  Jb.  Min.,  2,  122,  1885;  Lange- 
mann,  ib.,  2,  110,  1886.  *  Rath,  Ber.  nied.  Ges.,  p.  234,  Nov.  7,  1887.  *  Optical  characters.  see 
Dx.,  Bull  Soc.  Min.,  6,  306,  1883,  7,  138,  1884;  also  Trippke,  Fresenius,  Langemann,  1.  c. 

Spanqite  p.  Maniovani.  Sepai-ate  publication  dated  Rome,  April  10, 1872.  An  imperfectly 
described  zeolite,  stated  to  be  a  variety  of  phillipsite  from  the  lava  of  Capo  di  Bove  near  Rome. 
An  analysis  of  Postempski  gave: 

SiO,  49-00       A1,0. 19-60       CaO  4-85       MgO  8-70       K,0  6-88       H,0  16-76  =  100  13 
Kamed  after  Mr.  Norman  Spang  of  Pittsburg. 


442.  HARMOTOME.  Spatum  calcarium  cryst.  dodecaedrum  album,  opacum,  et  lamellis 
tiuatuor  erectis,  etc.  (fr.  Zellerfeld),  v.  Born,  Lithoph.,  2,  81,  Tab.  I,  f.  1;  figura  Ijyacinthica; 
etc.:  hs  crystalli  non  sunt  calcareœ,  sed  silice»,  Bergm.,  Opusc,  2,  7,  1780.  Hyacinte  blanche 
DéîMête,  Lett.  417,  var.  5,  1779.  Hyacinte  blanche  cruciforme  de  Liste,  Crist.,  2,  299.  pi.  iv,  f. 
119,  1783.  Kreuzkristalle  Heyer,  v.  Trebra's  Erfahrungen,  etc.,  89;  Crell's  Aun.,  1,  212.  1789. 
Kreuzstein  Wem,  Karsten,  Lempe's  Mag.,  2,  58.  69,  1786.  Andreasbergolite  Delametiierie, 
Sciagr.,  1,  267,  1792.  Andreolite  Deiameth.,  T.  T.,  2,  285,  1797.  Staurolite  Kirwan,  1,  282. 
1794.  Ercinite  Napione,  Elem.  Min..  239,  1797.  Harmotome  Haûy,  Tr  ,  3, 1801.  Pierre  cruci- 
forme  Brochant,  1,  311, 1808.  Morvenite  TJum.,  Min..  1,  851, 1836.  Baryt- Harmotome.  Baryt- 
kreuzstein  Oerm. 

Monoclinic.    Axes  à  :  S  :  <5  =  0-70315  :  1  :  1-2310;  ft  =  *55°  10'  =  001  A  100 
Des  Cloizeaiix\ 

100  A  110  =  29°  b^\  001  A  101  =  35°  41|',  001  A  011  =  45°  17|'. 


Fomui^* 

«  (100,  ùi) 
h  (010.  %-\) 


e  (001,  0) 
«  (410,  iÀ) 


mm'"  =  *69'  69' 
w"     =    16*  26' 


t0  (620,  i^) 
f»(110, /) 

KW"  =  26*    0' 
at      =  19'  28' 


t  (101.  -  l-i) 
€  (702,  -  f  î) 

C6  =    48"  11' 
<sr  =  *90*    0' 


/(ioi,  l-i) 

0(011,  14)a8tw.  pi. 

<m  =  60'  21' 
eê'  =  90"  86' 


Crystals    uniformly  craciform   penetration-twins  with  c  as  tw.  pL;  eîther 
(1)  simple  twins  (f.  1)  or  (2)  united  as  fourlings  with  tw.  pi.  e.     Thèse  double 
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twiae  often  hâve  the  aepect  of  a  s(}Dare  pristn  vith  di^onal  pyramid,  the  Isttet 

vitli  clianictei'istic  feather-like  striations  from  the  medial  linck 

^*  Also  (3)   in   more  eompleic  groupe  of  three  double  twina,  with 

tu  as  tw.  pi.  (cf.  t.  4,  p.  579);     aee  further  nnder  phillipsite, 

Iwliere  the  forms  are  more  fully  described. 
Cleuvagi-;  b  easy,  c  less  bo.  Fracture  uneven  to  subcon- 
choidal.  Brittlt-.  H.  =  4-5.  G.  =  ^-ii-g-SO.  Luster  vitreoua. 
Color  whitt:;  passing  into  gray,  vellow,  red,  or  brown.  Streak 
whitf.  Subtruiieparerit  to  tratmlucent.  Optically  -f.  Ax.  pi. 
and  Bx,  J.  b.  As.  pi.  in  obtuse  angle  à  t  and  iucljned  about  1)5° 
to  à  an,l  00^  to  6;  more  exactly  (Dx.),  Bx^,  /\  f:  =  -\-  m"  3-,", 
BxoM  A  ^  =ï  +  59°  55'.  Ajial  angle  2H„  =  Sî"  2',  Dï.  in- 
dices: 
Moirenik',  Dx.  „    . 

a  =  1-503        Y  =  1-508  Uvy-Lci.         fi  =  1-516  Dx.* 

According  to  Laagemaiiii'.  harmotome  lu  a  manner  aimilnr  to  pbi1lipsii«  deviaUa  opticallf 
froni  the  requîremeat»  of  the  monoclinic  sysiem,  u  aliowu  in  secilons  j.  b  uod  e.  KiDoe'  show* 
that  by  hestiug  (see  p.  571}  tbeae  optical  cuaracters.  nliicb  refer  ibe  simple  cryslala  of  harmo- 
tome strictly  tu  ihe  tricllaic  gratem.  in-e  tiot  cbiiDeed,  but  Ibe  ax,  pi.  bas  approocbed  e  (001)  bf 
somu  OU',  while  the  double  refraclio»  lias  iocreased  iti  streoglb. 

Comp.-In  part  H,(K„Ba)Al,Si.O,.  +  411,0  or  (K„Ba)O.Al,0,.5SiO,.5H,0  = 
Silica  471,  alumina  16-0,  baryta  20-6,  potash  21,  water  141  =  100. 

Anal.— 1,  3.  Rg„  Pogg.,  110,  634,  1860.  2,  Hersch,  luaug.  Dis».,  18,  Zflrich.  1S87. 
4,  Keynolits,  Q.  i.  O.  8oc..  27.  874,  1871.  0,  FreseniuB,  Zs.  Kr,  3.  42,  1878.  6.  Dmr.,  Aan. 
Minée,  9,  845,  1846. 

G.              810,  A1,0,  BaO  Na,0  K,0    H.O 

1.  Andreaaberg                                        4849  16-85  2008  tr.      3-07  1300  =    99'09 

a.          ■■                                             4.'S-7a  16  79  23-34  —       —  15  18  =  100-03 

.'J.  Sirontiau                       3854           47-52  IS  94  20  lj5  10»    100  13  45^100-25 

4           ■■                                                    48-03  17-43  2017  083  13-77  =  100 

47-43  15-89-  18  98  171    048  15  14  MgO  OIS  =  98-76 

47  60  17-04"  30'8«  0-74    0  81  14-16  =  101-21 

•  Incl.  009  Pe,0,.  ►  Incl.  0-86  Fe.O,. 

Accordiog  to  Damour,  the  Scotch  harmotome  loaea  4-8  p.  c.  by  6  moDtha"  exposure  to  dried 
air  Heated  tn  100' C.  il  loses  l'8  p.  c:  belwivD  100'  aad  150.  9  9  p.  c;  between  100°  and  190*. 
13-5  p.  c,  ;  and  «fier  34  b.  eipOBure  to  ihe  oi  iliiiary  air.  what  is  lost  is  rcatored.  At  a  dull  rod 
lu^at  llie  loss  ia  1465  p.  c.,  aud  tbe  miDeral  is  di-^nggregaleUi  the  tolnl  losa  at  a  bright  red  beat  b 
14-7U  p.  c. 

Herïcb  (réf.  p.  571)  obtaioed  for  the  loss  of  water,  after  iwo  boura'  hcatitig  in  eacb  ca*e: 

Temp.  100*  150'  20^  352°  895°  red  ht. 

H,0  2-74  5-74  8-23  1067  12-42  1529  p.  c. 

PjTT.,  etc. — B.B.  wblteDS,  then  criimbles  anit  fuses  «Itbout  Inlumescence  at  3'5loawblt« 
tmiiKliK'ent  gliias.  Some  varieties  pboBpboreacc  wben  beatcd.  Decompoeed  by  bydrochlorlc 
acid  witlioiit  gelatinizing. 

Ob*. — Harinolomc  occurs  in  basait  and  sïmilar  eruptive  rocks,  alao  phonotyte,  iracbyte; 
DOt  infri-tiuentlv  on  gneiss,  and  in  eome  mctaltiferous  veine. 

Occurs  al  Slrontlao.  in  Scotland,  In  fine  crystah.  some  an  ioch  through;  in  a  melalltferoua 
vcin  Ht  Andreasberg  in  tbe  Uarz;  at  Rudelstadt  in  Sileaia;  at  Oberstein,  luiplanted  on  agate  in 
silici'oiis  geodua:  at  Konesberg  In  Norwsy:  in  quartz,  sycnile  of  Tunsenâs  near  Cbristiania; 
wilh  analdti'  in  the  amygaaloldof  Du mbarton sbire. 

In  the  U.  S.,  in  amall  brown  crystala  wiib  Mllbite  on  the  gneiss  of  New  Tork  leland  (4th 
At.  timni;!  excavations).  From  a  mine  near  Rabbit  Ml.,  33  miles  W.S.W.  of  Port  Arthnr  or 
the  iiorlli  shorc  of  L.  Siiperior.  Ontario.  The  cryslals  are  cblefly  Implanled  upon  calcile,  whicb 
ia  associated  with  amuihyst,  fluorile.  etc. 

Nami-d  from  Apuoi.  joint,  and  r^uyfiv,  to  eut,  alluding  to  the  fact  Ihal  the  pyramid  fmade 
by  the  prisniatic  pluncs  in  twinoliig  poBitloD)  dlvidea  parallel  to  the  plane  that  passes  througb  tbe 
terminal  edges. 

Tlie  name  Andreolile  of  Delamétherie  (derlved  from  the  locality  at  Andreasberg)  bas  the 
prioriiy  ,  and  alto  Ereiniie  of  Napionc;  but  Haùy  aubstituted  harmolome,  of  no  beiter  algnlSca 
tion,  and  ail  aubsequent  minetslt^lg  bave  followed  bim. 
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Ra£— '  AoD.  Mines,  9.  S30.  1846;  be  unttes  morvenite  and  barmotome:  aboMln.,  1,  412, 
1862.  Aon-  Cb.  Phys..  13.  417.  1868;  Rg..  Zs.  G.  Oes.,  20,  589.  1868;  Eloos.  Jb.  Mla.,  3,  S12^ 
1885.    AIbo  earlier.  KOhler,  Pogg..  37.  S61.  183S. 

*  Od  tbe  uptical  cbamctera  see  Di. ,  1.  c.  i  MId..  âhd.  Mioes.  10,  153.  1876;  Baumbauer,  Zi. 
Kr,  3,  lis,  1878:  Fresenius,  ).  c;  Lcx,.  Bull.  Boc.  MIu.,  8,  04,  1886;  LaDgeiDaiiD,  Jb.  Hin.,  3, 
88, 188«:  Rinoe,  Abb.  Ak.  Berlin,  1179, 1890. 

443.  BTII.BITB.  Zeoltt  pt  Cnrtut.,  Ak.  H.  Btockh.,  1756;  Zeolltes  crTst.,  crTStaiit  ad 
centrum  lendentea  (fr.  Gustatsberg,  etc.!,  Ororul..  103,  1758.  Z.  fude  Si'leniticn  liimellaris, 
Blaitricher  Zeolit  pt..  Wall..  Min.,  1,  813,  IT73.  Strahliger  Zw>litli  Wern.,  Ueb.  Urooit..  242, 
1780.  Stnilil-Zeolith  (var.  ofZ.J  Fin-»..  1800,  Ludwig.,  1.  40,  1803  Itndiated  ZeoliCe.  Zeolite 
nacrée,  SlUblle,  Delameth..  TT,.  2,  305.  1797,  Slildile  (Hi-ubiiidiif  iucl.)  //..  J  .MiueH,  3,  6», 
1798.  Tr..  3.  1801,  1822;  =  Slrabl-ZeoUlh  Hoffm.,  Min.,  2,  237,  1812.  DeHmiue  [  =  Stilbile  wiih 
Hcul.  eïcl.]  Breiik.,  Hoffm,  Min,,  4.  b,  40.  1818;  =  Slilbite  Biwte,  Ed.  Pliil.  J..  6.  113,  1823. 
8pbierostilbiteB«i(it.Tr.,  2,  IBO,  1882.     Sybedrlte  fflep.,  Am.  J.  8e„  40, 110,  ISe-î.    Sybndrite. 

Pullerit  BukeiteTi.,  Ber.  Ak.  Wien,  34,  286.  1857;  Hyposttlbite  Dana.  Min.,  p.  441,  1868. 

Monoclinic.  Axes:  à  :  J  :  ^  =  0-76227  ;  1  :  1-19401; /î  =  50" 49î'=  001  A  100 
Lasaulx'. 

100  A  110  =  30°  Z^',  001  A  ÏOl  =  89°  30',  001  A  011  =  42"  47i'. 

Pormt'!  tt  (100.  t-i),  6  (010,  «),  e  (001,  O);  m  (110,  7);  r  (850,  t^)»?  (  (180,  t*)T; 
/(iOl,  1-i);    $  (OU,  1-1). 

ADgIea-    a-f  =  8»'  40-,    mm'"  =  ««l*  9|',    rr-  =  68'  11',    *f  =  ÔS"  61',    em  =  •ST  »§', 


(,  SbeaF'like  cryalal.    2-4,  Lasaulz:  2,  idéal  simple  crysMl;  4,  Beclion  |  b  In  polatized  llgbt. 

CrjBtals  nniformly  crnciform  penetmtion-twina  with  tw.  pi.  c,  analogous  to 
ohillipsite  and  harmotonie.  The  apparent  form  a  rhombic  pyramid  (C.  2)  wbose 
races  are  in  fact  formed  by  the  planes  vi  and  m;  the  vertical  faces  being  tben  tbe 
l'inacoids  b  and  c.  IjBually  thîn  tahular  (|  b.  Thèse  compound  cryftals  are  often 
grouped  in  nearly  parallel  position,  forming  sheaf-Iike  aggregatea  (t.  1)  witb  the 
wde  pbiiie  {b),  showing  its  charactoristic  peiirly  luater,  oftcn  deeply  tlcpreased, 
AIso  divergent  or  radiated;  HOmetimes  globuiar  and  thin  lamellar-columnar. 

Cleavage:  b  perfect.  Fnicture  uneven.  Brittle.  H.  =  3'5-4.  G,  =  2-094- 
2-205;  2'161  Haid.  Luater  vitreoaB;  of  b  poarly.  Color  white;  occasionally 
.yellow,  brown,  or  red,  to  brick-red.  Streak  uncolored,  ■  Transparent  to  trans- 
Incent. 

Optically  — .  Ax.  pi.  |  b.  Bx,  inclined  5°  to  axis  à  in  obtuse  angle  à  t;  hence 
Bx,  A  i*  =  —  55°  50'.    Ax.  angle  approx.  62°  to  53°  (blue  glaes)  Lsx,     Indices: 

KUpatrick  a  =  1*494  /?  =  1-498  y  =  1-500  Lvvy-Lcx.' 

LnngemsnD'  sbowa  that  strictly  cnnsidered  Ktilbltc  iiiiiat  be  regnrded  ascompeaM  of  triclinlc 
IndlvidiiaU.  SectloQB  1  ÎOl  abow  tiectiirs  with  tbe  exlînclion  iuclincd  S'  Hi  Uie  iidge  fonned  witb 
the  plane  b:  sections  |  5  (f.  4.  Lax.)  sbow  four  Hi'cttirs,  whiiiie  cxti  ne  lion -direction  s  arc  inclincd  to 
one  anolber  10°,  aepamled    by  rudinting  poriiiinH  of  vnriiibli:   extinction;   sections  [  c  aliow  a 
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central  portion  with  parallel  extinction  and  strips  at  the  side  in  wbich  it  is  inclined  2^"  to  ihe 
h  edge. 

liitme^  found  that  in  sections  |  h,  which  showed  four  sectors  with  the  extinction  inclined  10* 
to  eacli  other  (the  axis  a  coinciding  with  the  direction  of  elongatiou).  after  being  strougly  heated 
and  made  transparent  in  oil  (p.  571),  the  axes  t  and  il  became  respectively  |  and  ±  to  edge 
e  (001).  The  effect  of  increase  of  température  had  been  to  give  it  the  molccular  structure  of  an 
orthorhombic  crystal,  the  ax.  pi.  becoming  |  c  and  Bx^  (=  e)  coinciding  with  the  axis  à. 

Comp._For  most  varieties  H,(Na„Ca)Al,Si,0,.  +  4H,0  or  (Na.,Ca)O.Al,0,. 
6SiO,.6H,0  =  Silica  574,  alumina  16-3,  lime  7-7,  soda  1-4,  water  17-2  =  100. 
HereCa:  Na,=  6  :  1. 

Some  kinds  show  a  lower  percentage  of  silica,  and  thèse  hâve  been  called  hypostUbiU,  Dana, 
Min.,  p.  441,  1868:  cf.  anals.  22^25, 

Anal.— 1.  2.  E.  E.  Schmid,  Pogg.,  142,  115.  1871.  3,  Lemberg,  Zs  G.  Ges..  28.  559,  1876. 
4,  Heddle,  Min.  Mag.,  1,  91,  1877.  5.  Hei-sch,  Inaug.  Diss.,  p.  21,  Zurich,  1887.  6,  Petersen, 
Ber.  Offeub.  Ver.,  14,  102,  1873.  7,  Rg.,  Min.  Ch.  Erg.,  181, 1886.  8.  Cossa,  Ace.  Linc.  Trans., 
5.86,1881.  9,Brun,  Zs.  Kr.,7,  389, 1882.  10.  Haughtou.Phil.  Mag.,  13,  510, 1857.  ll.Id..ib.. 
32,  324, 1866.  12,  Id.,  J.  G.  Soc.  Ireland,  2, 113, 1868.  18,  Sansoui,  Itt.  Ace.  Tosc.,  4,  173,  1879. 
14,  Hussak,  Bol.  Comm.  8.  Paulo,  No.  7,  7,  1890.  15,  Young.  Ch.  News,  27,  56,  1878. 
16,  How.  Phil.  Mag.,  l,  134.  1876.  17,  Ficbelkom,  Cleve's  Geol.  W.  I.  Is.,  80,  1873.  18.  Hille- 
brand,  U.  S.  G.  Surv.,  Bull.  20,  23,  1885.  19.  Davidson,  Am.  Ch.  J.,  6,  414,  1884.  20,  Hos 
kinson  &  Brunuer,  ibid.  21,  Eyerman,  N.  Y.  Acad  .  Jan.  14,  1889.  22,  Haughlon,  Phil. 
Mag.,  13,  510,  1887.  23,  Id.,  ibid.,  32,  224,  1866.  24,  Bukeisen.  1.  c.  26,  Daiupsky.  Vh.  Ver. 
Santiago,  No.  6,  247,  1888. 

G.  SiO,    A1,0,    CaO  Na^O  K,0   H,0 

1.  Parôer,  StromO  216         66-88    16*70    769    1-39      —     17  24MgO0-03=   99*93 

2.  "       Vaagô  5630    1763    750    209     —     17  86  MgO  006  =  100  98 
8.       "                                                    65  26    17-36    7-55    193      —     1862  =  100-72 

4.       "       Bordô  2103        5879  14  61  953  0  32  0*23  17'30  Fe,0, 0  47  =  101-26 

6.  Helgustadir  2165        66  91  15-59  747  114  —  1873=    99*84 

6.  Seisser  Alp  2167        56-61  15-62  7-33  201  047  18 19  =    99*23 

7.  Striegau  6612  16-83  7-65  1*34  —  17*57=    9941 

8.  Miage  Glacier  66-47  1709  7*74  tr.  —  1826  =    99*66 

9.  Viesch  Glacier  67-44  16  43  871  —  —  1803  =    9961 

10.  Narbada  66*59  16*36  5*88  146    089  1748  MgO 0*82  =    98*46 

11.  Poona  68-20  15-60  807  0  49    0-92  18*00  =  101*28 

12.  Bhor  Ghât  67*00  1710  7*96         0*32  1803  =  100*40 

13.  Elba  4  52  34  16*94  9*22         1*80  1923  MgO  0  41=    9994 

14.  Brotas,  Brazil  2-24         6082  16  67  4*26         1*73  18*12  =  101*59 

15.  Long  Craig  2*167        57*82  15-30*  8 12  0*83      —  17  86  =    99*92 

16.  AmmpolisCo..N.  C.  67*32  17*28  7-57  210      —  16-62  =  100*79 

17.  St.  Mary'sPt..  St.  John, 

W.  I.  66*02  17*23    5-68  2*15      —  19  42  =  100*60 

18.  Table  Mt,  Col.  64*67  16*78    7*98  1*47      —  19*16  =  10006 

19.  Rautenbush,  Pa.  6808  13-11    9-48»'  tr.  0*42  18-53  =    99*62 

20.  Fegley's mine,  Pa.  67-54  1267    785  tr,  109  18 97  MgO  1 '72  =?    99-84 

21.  Freuch  Creek.  Pa.  58-00  1340    7*80  tr,  103  18*30  MgO  140  =    99  93 

22.  Skye  52*40  17*98    9*97  140  0*03  17*83  MgO  0*36  =i    99-97 

23.  Bombay  62*80  1712    7*89  2*35  0*07  18*52  =    98*76 

24.  Puflerite                           2*21  62*84  16*30  11*79  —       —  1716=    9809 

25.  Curico  62*67  1980  11-26  —       —  16*29  =  100*01 

•  PeaOi  tr.  ^  Incl.  MgO  1*38  p.  c. 

According  to  Damour,  loses  1*3  p.  c.  at  100"  C;  13  p.  c.  between  100°  and  150'  C;  regain- 
infi;  ail  lost  but  31  p.  c.  after  5  days'  exposure  to  the  ordinary  air;  at  170°  C.  the  loss  is  16^2  p.  c, 
which  is  reduced  to  9*2  p.  c.  after  16  days'  exposure. 

Hersch  (1.  c.)  obtained  for  the  loas  of  water,  after  two  hours*  heating  in  each  case  : 

Temp.  104°  150"  210°  260*  290'  red  ht. 

H,0  3  84  8-71  1216  13*60         14*78         18*63  p.  c. 

Pyr.,  etc.— B.B.  exfoliâtes,  swells  up,  curves  into  fan-like  or  vermlcular  forma,  and  fuses  to 
a  whîte  enamel.  F.  =  2-2*5.  Decomposed  by  hydrochloric  acid,  without  gelatinizing.  The 
èphœrostUbUe  gelatinizes,  but  Heddle  says  this  is  owing  to  a  mixture  of  mewUte  with  the 
stilbite. 

Obs.— Stilbite  occurs  mostly  in  cavities  in  amygdaloidal,  basait,  and  similar  rocks.  It  is  also 
iound  in  some  metalliferous  veins,  and  in  granité  aod  gneiss. 

Abundant  on  the  FftrOer  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid:  also 
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found  OQ  tbe  Isle  of  Arran,  Scotland;  in  Dumbarton sbire,  at  Long  Craig  and  at  Kilpatrick« 
Scotland,  in  red  crystals;  at  Kincardine,  Kilmalcolm,  Campsie,  Scotland;  at  tbe  Giant's 
Causeway  and  in  tbe  Mourne  Mis.,  etc.,  Irelaud;  at  Andreasberg  iu  tbe  Harz,  and  Kongsberg 
«nd  Arendal  iu  Norwav,  witb  iron  ore:  on  tbe  Seisser  Alp  in  Tyrol  and  at  tbe  Pufier-Iocb  {puflâr- 
ite)\  on  tbe  granité  oi  Strieguii,  Silesia;  a  brown  vuriety  on  granité,  at  tbe  copper  mines  of 
Oustafsberg,  uear  Falun  in  Swedeu.  A  common  minerai  iu  tbe  Deccan  traparea  of  Britisb  India, 
often  in  large  beautif  ul  sbeaf-like  forms  of  a  salmon-piuk  color  associated  witb  apopbyllite;  fine 
crystals  corne  from  tbe  Bbor  and  Tbul  Ob&ts,  also  Poona,  tbe  islaud  Elepbanta,  Bombay  barbor; 
etc.  (Mallet,  Min.  India,  p.  123,  1887).  In  augite-porpbyrite  in  tbe  Serra  de  Brotas,  nortbeast  of 
Botucatu,  Brazil. 

In  North  America,  sparingly  in  small  crystals  at  Cbester  and  tbe  Somerville  syenite 
quarries.  Mass.;  at  tbe  gneiss  quarry,  Tbacbersville,  Conn.,  iu  crystals  lining  cavities  in  coarse 
granité:  at  Hadlvme,  in  radiated  lorms  on  gneiss,  associated  witb  epidote,  gamet  and  apatite; 
«t  Pbiîlipstown.  JN.  Y.,  in  crystals  or  fan>like  gr^ups;  opposite  West  Point,  in  a  vein  of  decom- 
posing  bluisb  feldspar,  intersecting  gneiss,  in  noney-yeflow  crystals;  in  tbe  greenstone  of  Pier- 
mont,  in  minute  crystals;  iu  scopiform  crystals  of  a  chill  yellow  color,  near  Peekskill,  N.  Y.; 
and  at  Bergen  Hill,  New  Jersey,  in  small  but  brigbt  crystals;  also  at  tbe  Micbipicoteu  ï>l.iuds, 
Lake  Superior. 

At  Partridge  Island,  Nova  Scotia,  forming  aperpendicular  vein  from  8to  4  incbes  tbick,  and 
from  80  to  50  feet  long,  iutersectiuff  amygdalold,  its  colors  wbite  aud  flesb-red;  also  at  Isle  Haute, 
Digby  Neck,  GuUiver's  Hole,  Black  Rock,  Cape  Blomidon,  HalFs  Harbor,  Long  Point. 

Tbe  name  stUbite  is  from  ariXfiTf,  luster;  and  detmine  from  ôèa/^if,  a  bunaU.  Tbe  species 
stilbîte,  as  adopted  by  Haûy,  included  Strablzeolitb  Wern.  (radiated  zeolite,  or  tbe  above).  and 
Blatterzeolitb  Wern,  (folialed  zeolite,  or  tbe  species  beulandite,  p.  574).  Tbe  former  was  tbe 
typical  part  of  tbe  species,  and  is  tbe  flrst  mentioned  in  tbe  description  ;  and  tbe  latter  (made  tbe 
variety  stiUnie  anamorphiquê)  be  added  to  tbe  species.  as  be  observes,  witb  mucb  besitation.  In 
1817  Breitbaupt  separatecf  tbe  two  zeolites,  and  called  tbe  former  detmine  and  ihe  \sL\ieT  etuieolite, 
tbus  tbrowing  aside  entirely,  contrary  to  rule  and  propriety,  HaQy's  name  stUbite.  wbicb  sbould 
bave  been  accepted  by  bim  in  place  of  desmine,  it  being  tbe  typical  part  of  bis  species.  In 
1822  Brooke  (apparently  unaware  of  wbat  Breitbaupt  bad  donc)  used  stiUnte  for  tbe  first,  and 
uamed  tbe  otber  heulandite.  In  tbis  be  bas  been  foUowed  by  tlie  I^encb  and  Englisb  minerai- 
ogists,  wbile  tbe  Oermans  bave  unfortunately  followed  Breitbaupt. 

Alt. — Stilbite  bas  been  observed  cbanged  to  quartz. 

ArtiC,  etc.— Lemberg  sbows  tbat  by  digestion  witb  potassium  cbloride  for  18  days.  stilbite 
is  transformed  into  a  corresponding  potassium  compound  (Ealidesmin),  wbile  by  a  calcium 
cbloride  it  is  transformed  back  again,  or  witb  sodium  cbloride  into  a  corresponding  sodium 
compound  (Natrondesmin).     Zs.  G.  Ges.,  28,  559,  1876. 

Doelter  remarks  tbat,  like  beulandite,  stilbite  fused  and  slowly  cooled  yields  clusters  of 
needles  of  a  pyroxenic  minerai,  also  often  anortbite  witb  amorpbous  ground-mass.  Jb.  Min.,  1, 
132,  1890. 

Réf.— ï  Zs.  Kr..  2  576,  1878;  cf.  also  Langemann.  Jb.  Min.,  2,  182,  1886.  «  Heddle,  meas. 
H  ■=  27"-30%  cale.  29"  25è',  Min.  Mag..  4,  44, 1880.    >  Mallet,  Min.  India,  125,  1887. 

*  On  tbe  optical  characters,  Dx.,  Min.,  1,  416,  1862;  Lsx.,  1.  c;  Langemann,  Jb.  Min.,  2, 
126, 1886;  Rinne,  Abb.  Ak.  Berlin,  1175,  1890. 

FoRESiTE  Bath,  Pogg.,  162,  81, 1874. 

In  form  and  babit  like  stilbite.  In  crystalline  crusts  on  tourmaline  or  lining  cavities. 
Oleavage:  b  distinct,  witb  pearly  luster.  G.  =  2*405.  Like  stilbite  in  tbe  position  of  tbe  ax. 
pi.  and  bisectrix  (Dx.,  Jb.  Min.,  640,  1876). 

Anal— 1.  Ratb,  1. c.  2,  Becbi,  D'Acbiardi,  Min.  Tosc.,  2,  286,  1878.  8,  Pulle  &  Capacci, 
quoted  by  D*Acbiardi,  Boll.  Com.  G.,  6,  811,  1Q74.    4,  Sansoni,  Att.  Soc.  Tosc.,  4,  817,  1879. 

1. 
2. 
8. 
4. 

D'Acbiardi  calls  tbe  minerai  analyzed  by  Becbi  cookeite  (cuccbeite). 

B.B.  expauds  and  melts.  Witb  difficulty  decomposed  by  bydrocbloric  acid,  even  after  igni- 
tion.  Hie  water  goes  off  in  part  at  100*"  to  110"  C,  after  continued  beating  at  BOO"*  tbe  minerai 
îoses  5  to  5i  p.  c.  uud  to  drive  o£^  tbe  wbole  amount  présent  (15'06  p.  c.  and  1509  in  two  trials) 
a  strong  red  beat  was  required.     . 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  in  cavities  in  tbe  granité,  witb  tourmaline, 
lepidolite,  quartz,  feldspar.  It  occurs,  as  a  secondary  product,  along  witb  beulandite  and  stil- 
bite, covering  tbese  minerais. 

Named  after  G.  F.  Forresi  of  Porto  Ferrajo  in  Elba. 
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444.  OI8MONDITE.  Zeaffonite  Oùnumdi,  Osserv.  Min.  di  Roma,  1816,  Taadi.  Min.,  11. 
164,  1817.  Gismondin  Leonh.,  ib.,  168.  Gismondine.  Abrazite  Breùlak,  Instit.  GeoL,  3,  198. 
Ariette. 

Monoclinic;  pseudo-tetragonal  by  twinning'  Apparent  form  a  square  octa- 
hedrou  with  a  terminal  angle  of  6V  30'  and  an  angle  over  the  basai  edge  of 
87°  30'  Mgc;  61°  4'  and  88"  8'  Rath.  Crystals  twinned  somewhat  analogous  to 
phillipsite.  As  explained  by  Rinne,  the  pyramid  is  formed  by  two  sets  of  clino- 
dômes  e  (011),  twinned  pamllel  to  a  prism  of  nearly  90°,  each  set  being  sepanitely 
twinned  parallel  to  the  basai  plane  c  (001).  The  edge  of  the  pyramid  corresponds 
in  position,  consequently,  to  the  clino-diagonal  axis.  Faces  rough  and  composite, 
often  formed  of  many  subindividuals. 

Fracture  subconchoidal.  H.  =  4*5.  G.  =  2*265.  Luster  vitreons.  Color- 
less  or  white,  bluish  white,  gravish,  reddish.     Transparent  to  translucent. 

Optically  -.  Bx^  ±  à  (010)  and  BXo  sensibly  JL  a  (100).  Sections  g  base  of 
pyramid  show  four  sectors,  divided  by  diagonal  lines,  of  which  the  two  opposite 
hâve  like  extinction,  while  for  the  two  adjacent  the  extinction-directions  are  in- 
clined  5°.  Sections  1  pyramidal  edge  show  parts  JL  to  both  Bx»  and  Bxo.  A:rial 
angles,  Rinne: 


2Ha.r    =  86°  58'  Li 
2Ha.y    =  87'  34'  Na 
2H«.gr  =  88'  10'  Tl 


2Har  =  104*'  11' 
2Ho.y  =  103"  38' 
2Ho.gr  =  102**  64' 


2Vr  =  82°  11' 
2Vy  =  82°  43' 
2Vgr=  83°  W 


fir  =  1-5848 
Pj  =  1-5385 

/5gr=  1*540^ 


The  form  was  made  orthorhombic  by  Credner;  also  by  Lang,  who  regarded  the  ciystals  as 
made  up  of  110  and  011,  with  110  A  lîO  =  89''  10',  011  a  OÎl  =  98°  41',  110  a  011  =  65'  18'. 
Irregularities  of  angle  led  Schraiif,  and  of  optica)  character  Lasaulx,  to  assume  a  twinning  of 
triclinic  individuals.  Des  Cloizeaux,  however,  while  provinç  the  forma  to  be  pénétration -twins. 
shows  that  the  directions  of  extinction  vary  somewhat  widely,  probably  as  caused  by  ihe 
irregular  gn)uping  but  not  so  as  to  confirm  Lasaulx's  assumption  of  triclinic  individuals.  The 
later  observations  of  Rinne  are  given  above. 

Rinne  tinds  that  on  increase  of  température  the  variations  in  the  extinction  disappear  and 
the  crystals  become  orthorhombic  in  structure;  further  the  ax.  pi.  becomes  parallel  to  a  diagonal 


and  the  bisectrix  coïncides  with  è.     Also 
weak. 


2U 


•.gr 


=  24°  57'.     Optically  —  ;  double  réfraction 


Comp.— Uncertain  ;  corresponds  nearly  to  CaAl,Si^O„  +  4H,0  =  Silica  34*3, 
alumina  29*1,  lime  16*0,  water  20*6  =  100.     Potash  replaces  some  of  the  lime. 
Anal.— 1,  Marignac.  Ann.  Ch.  Phys.,  14,  46.  1845. 


Capo  di  Bove    G.  =  2*266 


SiO, 
35-88 


AUO, 
27-23 


CaO 
1312 


K,0 

2-85 


H,0 
2110 


=    10018 


The  following  analyses  2,  3,  are  referred  to  phillipsite  by  Dx.;  they  bave  been  regarded  as 
mixtures  of  gismondite  and  phillipsite,  while  by  some  authors  they  are  called  uagonite  and  as- 
signed  the  formula  (K„Ca)AUSisOio.4H30  =  Silica  42*6,  alumina  24*1,  lime  8  8,  potash  7*4, 
water  170  =  100.    The  minerai  of  anal.  4  is  stated  poaitively  to  be  gismondite.  . 

AnaL— 2.  8,  Mgc,  1.  c,  p.  41.    4.  Kbl.,  J.  pr.  Ch.,  18,  105,  1839. 


SiO,           AUO,          CaO 

K,0 

H.O 

2.  Local 

43-25           24-69           7-46 

9-78 

15-25 

=s 

100-42 

8.  Vesuvius 

43-95           24-34           531 

11-09 

15-31 

y 

100-00 

4.  Capo  di  Bove 

42*72           25-77           760 
*  A  single  détermination. 

6-80» 

17-66 

^= 

100-55 

Pyr.,  etc.— At  100°  C.  yields  one-third  of  its  water,  and  becomes  opaque.  B.B.  whitens, 
intumesces  much,  and  raelts  to  a  milky  glasa.    Easily  dissolves  in  acids  and  gelatinizes. 

Obs.— Occurs  in  the  leucitophyre  or  leucitic  lava,  of  the  région  of  Mt.  Albano,  south-east  of 
Rome,  at  Capo  di  Bove,  and  elsewhere.  associated  with  pyroxene.  magnetite.  meîlilite,  phillips- 
ite, wollastonite,  etc.;  on  the  Gorner  glacier,  near  Zermatt  (Kenngott),  in  cavities  in  a  coarse, 
granular,  reddish  brown  gamet-rock,  with  epidote,  calcite,  chlorite,  and  genthite:  also  in  the 
Val  di  Noto,  Sicily  (Scacchi),  in  white  mammillary  concrétions,  fibrous  within.  Other  localitiei 
are:  the  Frauenberg  near  Fulda;  Schiflenberg  near  Giessen  in  basait  in  part  altcred  to  a  clajr- 
like  substance;  on  the  Hohenberg  (Hamberg)  near  Bûhne  in  Westphalia,  in  a  nephelite-basalt  m 
oct ahedral  crystals  of  relatlvely  large  size  (f  cm.  on  the  edge);  Schiauroth  near  GOrlitz  in  Silesia; 
Salesl,  Bohemia. 
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A  mlDeral  near  gismondite  in  form  and  like  it  in  its  complez  groupiog  occurs  with  other 
zeolites  on  Fritz  Island  in  tbe  Schujlkill  river,  Penn. 

ZeagoniU  is  frum  ^eîy,  u>  boil,  aiid  ayovoi,  barren;  and  abraate,  from  d,  privative,  and 
fipa^eîy,  to  boU,  bas  uboui  tbe  same  meaning. 

Réf.—'  On  tbe  form.  etc.,  see  Mgc,  1.  c.;  Rath,  Pogg.,  132,  649,  1867;  Lang,  Pbil.  Mag., 
28,  605,  1864;  Streng,  Jl).  Min..  578.  1874;  Slg.,  Za.  Kr..  IT  386,  1877;  Schrauf .  ibid. ,  655; 
Lsx.,  ib.,  4.  172,  1879;  Dx..  Bull.  Soc.  Min.,  6,  801,  1888,  ib..  7,  186,  1884;  Rinne.  Ber.  Ak. 
Berlin,  1027,  1890. 


445.  liAUMONTITE.  Zeolitbe  efaoresoente  K,  Tr.,  4,  1801.  Laumonite  K,  TabL 
Oomp..  1808.  Lomonit  Wem.,  KarêU,  Tab.,  1808.  Schneiderite  Meneghini,  Am.  J.  8c.,  14, 
64,  1852.  Leonbardite  Blum,  Pogg.,  69.  836,  1843.  Caporcianite /Sàm,  Mem.  coet.  fis.  Toscana, 
2,  53. 

Monoclinic.      Axes  à\t:è—  1-1451  : 1  :  0-5906  :    6  =  68°  461'  =  001  A  100 
Miller*. 

100  A  110  =  46°  52',  001  A  101  =  22°  3|',  001  A  011  =  28°  50', 


a  (100,  U) 


b  (010.  i-ï) 
e  (001.  0) 


m  (110, 1) 

d  (201.  -  2-î)» 


e  (201,  2-i) 
/(801,  6^)» 


r  (111,  - 1) 
«  (ÎU.  1) 


mm"  =  ^W  44' 
«î  =  86''  0' 
ce  =  66"  66' 
a'e      =  •64'  19' 


rf   =    92"  28i' 
or   =    81"  38' 
em  =  ♦75"  40' 
eu  =    41*  67' 


ôr  =  66"  44' 
bu  =  69"  46' 
rr'  =  46"  82' 


uu'  =  60"  28' 
md  ==  65"  22' 
me  =  66'  80' 


Tbe  form  of  laumontite  approximates  somewbat  doeely  to  that  of  the  pyroxenes. 

Twins:  tw.  pi.  a.    Common  form  the  prism  m  witli  oblique  termination  6. 
Also  columnar,  radiating,  and  divergent. 

Gleavage:  b  and  vi  very  perfect;  a  imperfect.  Fracture 
uneven.  Not  very  brittle.  H.  =  3-5-4.  G.  =  2-25-2-36. 
Luster  vitreous,  inclining  to  pearly  upon  the  faces  of  cleavage. 
Color  white,  passing  into  yellow  or  gray,  Bometimes  red.  Streak 
nncolored.  Transparent  to  translucent;  becoming  opaque  and 
usually  pulvérulent  on  exposure. 

Optically  -.  Ax.  pi.  j  b.  Bx^  A  i  =  +  65°  to  70°.  Dis- 
persion large,  p  <  v;  inchned  slight.     Axial  angles,  Dx.: 


Hueigoet 


2E,  =  52^  24' 


2Em  =  66"  16' 


Huelgoet.  Dx. 


Comp^  Tar.— H,CaAl,Si,0,,  +  2H,0  =  4H,O.CaO.A1.0,.4SiO.  =  Silica  51-1, 
alumina  21-7,  lime  11-9,  water  15-3  =  100. 

Leanhardite  is  a  laumontite  wbicb  bas  lofit  part  of  its  water  (to  one  molécule),  and  tbe  same 
is  probably  true  of  caporcianite.  The  former  occurs  in  wbite  or  yellowisb  crystals  like  ordinary 
)  •uMumtite,  also  columnar  aiid  granular;  caporcianite  in  pearly  tlesb-red  monoclinic  clystals. 
>>'-/tneiderU6  \s  laumontite  from  the  serpentine  of  Monte  Catinî.  Italy.  wbicb  has  undergone 
ititenition  tiiroiigb  tbe  action  of  magnesian  solutions.  It  occurs  with  sloanite  in  tbe  gabbro  rosso 
of  Tuscanv.  Named  afler  fciign.  Scbueider,  director  of  tbe  mine  of  Monte  Catini.  Tbe  iEdel- 
foi-site  of  Hetzius,  or  tbe  Bed  ZeoUte  of  .^Edelfors,  is  referred  liere  by  N.  J.  Berlin,  wbo  considéra 
it  impure  from  mixed  quartz.  Bischof  has  unalyzed  a  pseudomorpb  of  laumontite  after  ortbo- 
clase. 

ÀnaL—l.  Sjôgren,  Pogg.,  78,  415,  1849.  2,  Traube,  Jb.  Min.,  2,  67,  1887.  8.  4,  Gericke, 
Lieb.  Ann.,  99,  110,  1866,  Rg..  Min.  Ch.,  808,  1860.  6,  Mallet,  Am.  J.  Se.  22,  179,  1856. 
6,  How,  ib.,  26,  84,  1868.  7,  Bechi,  Trans  Ace.  Linc.  3,  114,  1879.  8,  Liveraidge,  Mhi.  Mag., 
1,  54,  1876.  9, 10.  Hillebrand,  U.  8.  G.  Surv..  Bull.  20,  16,  1885.  11.  Delffs.  Pogg.  69,  3&, 
1843.  12,  Barnes,  Am.  J.  Se.,  16,  440.  1853.  13.  Smita,  Min.  Mitth.,  268,  1877  (material  dried 
over  H«S04).     14,  Bechi,  Am.  J.  Se.,  14,  62.  1852. 


1.  Upeala,  red 

2.  Striegau,  jioA. 
8.  Samthal  * 

4.  Plauen  Qrund 


G.          SiO,  AUOs  CaO  H,0 

61*61  19*06  12-63  1402  Fe,Os  2*96  =  100*18 

2*28         6109  21*36  1176  16*36  =  99*66 

2*28      I  6158  20*63  11-60  1610  Fe,0,  0*26.  Na,0  1*67  =  100*64 

2*310       6316  22*76  9*33  11*90  Fe,Os  016.  Na,0  8*82  =  100-63 


588  BILICATBB. 

G.  SiO.  A1,0,  Cao  H.O 

5.  Skve.  Tfd                       2*252  53*95  20 18  12-86  12-43  E,0,Na,0   0*87,    MgO   tr.   = 

6.  Port  George,  N.  S.  51-48  2164  12  07  15*26  =  100-40                          [100-2a 

7.  Moute  Catlni  53  78  1928  8-34  1500  Fe,0,  3*13,  MgO  052  =  100  05. 

8.  Cox  K.,  N.  8.  W.  58-27  2288  1100  12  65 MgO  0  48  =  100*23     [=10012 

9.  TttbleMt..  Col.  5143  2152  11*88  13*81  Fe,0,  0  94.  Na,0 019,  K.O  0-85. 

10.  •*        "       '•  52  07    21-30    11-24    14-38  Na,0  048,  K,0  042  =  100  09 

11.  Schemnitz.  Z;0(mAarda0  2*25         5613    22-9.S      9*25  [1164]=  100 

12.  Copper  Falls,        "  }  5550    21  69    10  57    1193  =    99  69 

18    Floilenlhal.  •*         2*374        52-9-i    2244    12*23    12-38  =    9997  [=  10017 

14.  Capardanùâ  2*47         5202    22*83      9*68    13*17  MgO  1*11,  Na,0  0*25,  E,0 111 

Laumontite  loses  its  leater  of  crystallization  veiy  readily  and  hence  is  often  found  with  lésa 
than  the  Dormal  amount.    Malaguti  aud  Duiocher  (réf.,  p.  571)  give  the  following: 

Temp.  100*  200*         300*  red  ht.  Also    in  vae.  H,S0« 

HiO  317  p.  c.        6-08         7-28         remainder  2*26  p.  c.  3*85 

Leonhardite  loses  over  sulphuric  acid  1-7-1*9  p.  c.  water,  and  bas  tben  tbe  composition  of 
laumontite  dried  at  100*,  Smita,  1.  c. 

Doelter  finds  tbat  laumontite,  when  fused  and  cooled  verv  slowly,  forms  a  semi-crystalline 
mass  in  wbicb  anortbite  is  prominent,  also  a  pyrozenic  minerai  in  adcular  forms  witb  an  amor- 
phous  ground-mass.    Jb.  Min.,  1,  130,  1890. 

Pjrr.,  etc.— B.B.  swells  up  aud  fuses  at  2*5-3  to  a  wbite  enamel.  Gelatinizes  witb  bydro- 
cbloric  acid. 

Obs. — Occurs  in  tbe  cavities  of  basait  aud  similar  eniptive  rocks:  also  in  porpbyry  aud 
syenite,  and  occasionally  in  veins  travei-sing  clay  slate  witb  calcite.  It  was  first  observed  in 
1785,  in  tbe  lead  mines  of  Huelgpet  in  Brittany,  by  Gillet  Laumont,  after  wbom  it  is  named. 

lu  principal  localities  are  thé  Fftroer  Islands;  bisco  in  Greenlaud;  iu  Bobemia,  at  £ule  in 
clay  slate;  St.  Gotbard  in  Switzerland;  the  Fassatbal,  in  large  masses  witb  radiated  structure; 
Samthal,  near  Botzen,  Tyrol;  tbe  Plauenscbcr  Grund,  near  Dresden;  Hartbeld  Mossin  Reufrew- 
sbire,  Hccompanying  analcite;  tbe  amygdaloidal  rocks  iu  tbe  Kilpatrick  bills,  near  Glasgow;  tbe 
basaltic  rocks  of  tlie  Hébrides,  and  tbe  nortb  of  Ireland.  In  India,  in  tbe  Deccan  trap  area,  at 
Poona  and  in  the  Western  Ghâts. 

Petei-'s  Point,  Nova  Scotia.  affords  fine  spécimens  of  this  species.  It  is  there  associated 
with  apophyllite,  thomsonite,  and  other  species  of  tbis  family:  also  at  Port  George,  N.  S.,  in 
yeins  sometimes  3  in.  tbick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck 
and  Long  Point.  Also  found  in  good  spécimens  at  Pbippsburg,  Maine;  also  sparingly  at 
Bradlevsville,  Litcbfield  Oo.,  Conn.,  near  apaper-mill  in  narrow  seams  iu  gneiss;  aud  at  Soutb- 
bury,  Conn.,  a  little  east  of  tbe  village,  on  tbe  land  of  Mr.  Stiles;  also  sparingly  at  West  Hock, 
New  Haven.  Abuudant  in  many  places  iu  tbe  copper  veins  of  Lake  Superior  in  trap,  and  on 
I.  Royale;  on  uortb  sbore  of  Lake  Superior,  between  Pigeon  Bay  and  Foud  du  Lac.  Found 
also  at  Bergen  Uill,  N.  J.,  in  diabase,  witb  datolite,  apopbyllite,  etc.;  sparingly  at  Pbillipstown. 
N.  Y.,  in  feldspar  witb  stilbite;  at  the  Tilly  Poster  iron  mine,  Brewster,  N.  Y.;  at  Columbia 
bridge,  near  Pbiladelphia. 

Leonhardite  occurs  in  a  trachytic  rock  at  Schemuitz  in  Hungary;  at  PfitBcb  iu  an  eartby 
chlorite,  and  near  Predazzo  iu  the  Fleimsthal,  Tjrrol,  in  a  melapbyre;  in  tbe  Floitentbal.     Also- 
at  Copper  Falls,  Lake  Superior  région,  a  variety  wbicb  alters  but  little  on  exposure.     Capar- 
eianite  occurs  in  géodes  with  calcite  in  the  gabbro  rosso  of  Monte  de  Caporciano  at  l'Impnmeta, 
and  other  places  in  Tuscany.     It  is  sometimes  accompanied  by  native  copper. 

Réf.—»  Mlr..  Min.,  p.  452,  1852;  be  made  x  =  102,  u  =  011,  r  =  111.  Tbe  position  bere 
takeu  is  tbat  of  Dx.  (Min.,  1,  p.  492,  1862),  but  the  vertical  axis  bas  half  the  lengtb  assumed  bv 
bim.  *^  Cf.  Mlr.,  Dx.  I.  c.  '  J.  D.  D.,  on  scbneiderite  from  Mte.  Catini,  Min.,  p.  400,  and  i. 
381,  p.  399,  1868. 

446.  laAUBANITB.    H.  Traube,  Jb.  Min.,  2,  64,  1887. 

In  fine  fibrous,  sometimes  spherical,  bundles  with  eccentric  radiated  stractare; 
resembles  stilbite. 

H.  =  4-5-5.     6.  =  2-23.     Luster  dull.    Color  snow-white,  enperficially  pale- 
yellow  with  iron  oxide.     Transparent  to  translucent. 

Comp.— Ca,Al,Si,0,.  +  6H,0   or  2CaO.Al,0,.5SiO,  +  6H,0  =  Silica  48' 
alumina  16-4,  hme  IS'O,  water  17-4  =  100. 
AnaL — Traube,  1.  c. 

SiO,  A1,0,  CaO  MgO  H.O 

{  47-84  16-74  1617  185  1708    FeO  0-56  =  99*74 

Pyr.— B.B.  fuses  to  a  blebb^  glass.  Decomposed  by  warm  concentrated  bydrocbloric  add 
witb  séparation  of  gelatinous  silica. 

Oba.— Occurs  implanted  upon  pbillipsite  crystals  in  basait  at  Lauban.  Silesbt. 
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447.    Cltabazîte. 


CEARàZITB  OBOUP—CHASAZITB. 


Cbabazlte  Gronp.     Bbombohedral. 
44B.     Omelinîte. 


449.    Levynîte. 


Tbe  fundameotal  rbombohedrona  of  tfae  apei^ies  of  the  Chabazitc  Groap  hâve  dlffereDl  aneles, 
but,  us  stiowu  iii  Ihu  oxl&l  mtios  ou  p.  573,  ttiey  itre  closely  reUted,  dnce.  takln^  tbe  rliombuliearoD 
of  Clmbazilt!  as  ILe  basis,  tliul  of  Qiiiellaite  bas  Ibe  symbol  f(3028]  und  of  Luvyiiile  ]|yo34). 

The  varlaiion  in  composition  oflea  obeerved  tn  Ibe  fret  two  speciee  bas  led  to  the  ratber 
pl&ueible  bjpoUieeia  tbat  ihey  are  to  be  rietred  as  iBomorphous  mixtures  of  the  feldspar-like- 
cotnpooDilB 

(C&,Na,)AI,8i.O,  +  4H,0 
(Ca,Na,)Al,S1.0,.  +  8H,0 


447.  OHABAZITE.  Zeolitbua  albua  cubicua  Talandlte  e.  Bom,  LItbopb.,  1,  46,  17T3. 
Zeolite  en  cubœ  Faiàa».  Vole.  Viï,.  12fl,  1778;  de  Li»U.  Crist.,  2.  40,  1783.  Cbabazie  (fr.  Ober- 
■Idn)  Bo»e  d'Antie,  J.  d'Hist,  N. ,  2,  181,  1788.  WOtfelîïolitli  pt.  (resl  analclle)  Wem..  Emmer- 
ling.  Min.,  1,  305,  17W3.  Ciiabasie  (rbombohedral  fornirecognized)  ff..  Tr.,  3,  1801.  Chabaaiu 
Eartt..  Tai).,  30,  1808,  ScbBbaait  Wern..  Hojfm.  Kuboizil  H«»(i.  Hoflm.  IWIii.,  4.  b.  41,  1818. 
Mag.  Qea.  N.  Fr.,  Berlin,  7,  181,  1816.  Adipite  AtiMWwr.  Bull.  Soc.  Vaud.,  Ifi,  IB.  1870. 
CabHsite  Ital. 

Phakolit»«fA,-  Tamnau,  Jahrb.  Hiu..  653,  657.  1836.  Haydenlle  CkoMland,  HId.,  478, 
1823.  Acadialite  Alg«r  A  Jackton  (nitbout  publication)  =  "  No  Cbabasle"  B.  Hoffmann,  Am. 
J.  Bc..  30,  366,  1886:  =  Acadiollte  Thonuon,  Pbil.  Mag..  22,  193,  1S4S:  Hayu,  Am.  J.  Bc.,  1, 
128.  1846.  BeiBCbelite  Lèvg,  Aon.  PhU.,  10,  861.  1835.  Seebachke  Bauer.  Zb,  G.  Qes.,  24,  801. 
1873. 

Rhorabohedral.   Axia  à  =  1-0860;  0001  A  lOil  =  51°  25J'  Phillips'. 

Pornu':  e  (0001.  0)  rare;  a  (llSO,  vS);  r  (lOÎl,  R);  e  (01Î3,  -  i),  «  (02âl.  -  2);  (  (llSS.  H): 
i){aiS4,  i');  i{181ï3l4,  H*')î. 

Od  phacoliie  also  p  (0838,  —  |)  «hlch  coneapondii  In  angle  to  tbe  fundamental  rhombo- 
bedron  of  gmelinite. 


er  -  Bl*  M' 

M  =  «8*  16' 

rr 

-  «85°  14' 

u   -  lO?"    7' 

«  -  83'    6" 

et   =  35-  54- 

rr 

:r    43'"  87' 

«■    -     84-    6- 

ro  -  89°  S4' 

m'  -   54'  47' 

m> 

«•t.       b-  5S- 
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Twins:  (1)  tw.  axis  (i,  penetration-twins  (f.  2,  3,  4)  very  common.  (2)  Tw. 
pi.  r,  contact- twins,  rare.  Form  commonly  the  simple  rhombohedron  varying  little 
m  angle  from  a  cube;  also  r  and  e.  Faces  r,  i,  e  striated  1  intersection-edges;  also 
<i  II  edffe  a/r.     Also  amorphous. 

OÎeavage  :  r  rather  distinct.  Fracture  uneven.  Brittle,  H.  =4-5.  G. =2-08 
-2*16.  Luster  vitreous.  Color  white,  flesh-red;  streak  uncolored.  Transparent 
to  translucent.  Optically  —  ;  also  +  (Andreasberg,  also  haydenite).  Double  re- 
fraction weak.  1  he  interférence-figure  usually  confused  ;  sometimes  distinctly 
biaxial;  basai  sections  then  divided  into  sharply  defined  sectors  witli  différent 
opticai  orientation.  Thèse  anomalous  optical  chanicters  probably  secondary  and 
cniefiy  ccnditioncd  by  the  variation  in  the  amount  of  water  présent.  Mean  refrac- 
tive  index  1*5,  Lévy-Lcx. 

The  optical  characters  of  chabazite  hâve  led  Becke'  to  a  hypothesis  of  a  twinning  of 
triclinic  individuals.  On  tbis  view  the  chabazite  rhombohedron  is  formed  of  six  or  more 
iudividuals,  each  cleavable  in  three  directions,  corresponding  to  the  rhombohedral  planes,  but 
to  be  takeu  as  the  pinacoids  of  a  triclinic  crystal,  100,  010,  001.  The  angles  a,  fi,  y,  formed 
ou  each  of  thèse  faces,  respectively,  between  the  diagonal  and  the  extinction-directions  vary 
for  the  différent  localities,  but  in  a  typical  example  (FftrOer)  were  an  follows:  a  =  22"% 
p  =  5"%  y  -=  12*'3.  The  following  angles  were  also  obtained  on  the  cleavage  form:  IOOaOIO 
=  83"  42',  100  A  001  =  85^  31i',  010  a  001  =  85'  5'. 

Thèse  six  or  more  individuals  are  regarded  as  united  into  double  twins  according  to  two 
twinuing  laws,  the  tw.  planes,  110  and  lîu  (corresponding  to  faces  of  the  prism  of  the  second 
aeries),  inclined  118*5'"  to  each  other.  Three  types  are  distinguished,  according  as  to  whether  the 
faces  taken  as  100,  010,  or  001  form  the  exterior  of  the  pseudo-rhombohedral  crystal.  Thèse 
three  types  are  recognlzed  by  the  angle  formed  by  the  extinction-directions  in  the  two  balves  of 
a  rhombohedral  face  on  eitlier  side  of  the  diagonal  line.  In  the  tirst  type  this  angle  is  about  46°; 
in  the  second  small,  aboul  IT;  iu  the  third  about  24°.  A  basai  section  shows  six  sectors  with 
an  arrangement  of  the  extinctions  in  the  différent  parts  corresponding  to  thèse  types,  of  which, 
however,  the  second  is  rare  and  uot  positively  identifled. 

The  herschelite  of  Sicily  and  seebachite  of  Kichmond  differ  from  chabazite  in  showing  a 
small  axial  angle  through  the  terminal  plane;  moreover,  the  individuals  hère  are  referred  to  the 
niunoclinic  system,  twinned  in  a  manner  more  or  less  closely  analogous  to  that  characterîzing 
the  chabazite  proper. 

Klein  lias  described  phacolitefrom  Annerod.  a  basai  section  (|  c)  of  which  showed  in  parallel 
polarized  liçht  an  optical  division  into  six  sectors;  whlle,  further,  each  sector  was  divided  into 
two  parts  with  extinction  (|  c)  inclined  in  each  symmetrically  6°  to?"  to  the  6-axis between  them. 
This  direction  was  further  the  ax.  pl&i^e  with  Bx  (=  a)  1  c  the  plane  of  the  section;  hence  op- 
tically —  ;  2E  =  75-80°  approx.  Thèse  last  senu-sectors  were  more  or  less  sharply  separated  by 
a  feather-like  area  between  them.  Différent  crystals  and  différent  parts  of  the  same  crystal 
showed  wtde  variation  in  the  arrangement  and  in  the  strengtb  of  the  double  ref inaction,  and  it  is 
iuferred  thiU  thèse  différences  are  connected  with  a  loss  of  the  water  of  crystal lization.  Tbis 
is  contirmcd  by  the  behavior  of  a  section  on  being  heated  :  the  heating  serves  to  iucrease  the 
strength  of  the  double  refraction,  calls  oui  the  optical  areas  where  tney  did  not  exist  before  or 
develops  them  iu  extent  and  distinctness.  Thcre  is,  however,  no  return  to  the  odginal  condition 
on  cooling. 

Hiune  lias  investigated  the  effect  of  beat  further  and  concludes  that  the  optically  positive 
chal>azites.  by  heatiug  and  conséquent  loss  of  water,  gain  the  optical  characters  of  the  négative 
varieties.  Further  heating  changes  both  kinds  to  those  with  strong  positive  double  refraction. 
The  distinction  between  the  optically  -\-  and  —  kinds  in  nature  is  hence  probably  connected 
with  amouut  of  water  présent. 

Var.— 1.  OrdÂnary,  The  most  common  form  is  the  fundamental  rhombohedron,  in  which 
the  augle  is  so  near  90°  that  the  crystals  were  at  flrst  mistaken  for  cubes.  Acadialiie,  from  Nova 
Scdtia  {Aeadia  of  the  French  of  last  century),  is  only  a  reddish  chabazite;  sometimes  nesirly 
colorless.  In  some  spécimens  the  coloring  matter  is  arran^ed  in  a  tessellated  manner,  or  in 
layers.  with  the  angles  almost  colorless.  For  chabazite  from  Oberstein  O.  =  2*002,  from  Auasig 
2-093  Streng. 

Haydsnite  is  a  yellowisb  variety  iu  small  crystals  from  Jones's  Falls,  near  Baltimore,  Md.; 
the  crystals  are  often  twinned  parallel  to  R. 

A  gelatinous  substance  (adipite)  having  the  composition  of  chabazite  (anal.  12)  bas  been 
noted  by  Renevier  tilling  cavities  between  calcite  crystals  in  veins  in  the  molasse  at  Crêt- 
Meilloret  near  Lnusanne. 

2.  Pliacolite  is  a  colorless  variety  occurring  in  twins  of  mostly  a  hexagonal  form,  and  often 
niuch  modiâed  so  as  to  be  lenticular  in  shape  (whence  the  name,  from  tpaKoÇ,  a  bean);  the 
original  was  from  Leipa  in  Bohemia. 

Hère  belongs  also  herschelite  (seebachite)  from  Bichmond,  Victoria;  the  composite  twins  of 

freat  variety  and  beauty.    Probably  also  the  original  herschelite  from  Sicily  made  orthorhombic 
y  V.  Lane  (pseudo-hexagonal  by  twinning)     It  occurs  in  flat,  almost  tabular,  hexagonal  prisms 
with  rounded  terminations  divided  into  six  sectors. 
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Comp. — Somewhat  nncertain^  since  a  rather  wide  variation  is  often  noted 
eyen  among  spécimens  from  the  same  locality.  The  ratio  of  (Ca,Na„K,)  :  Al  is 
neariv  constant  (=  1  :  1)^  bat  of  Al,  :  Si  varies  from  1  :  3  to  1  :  5;  the  water  also 
increases  with  the  increase  in  silica.  The  composition  usually  corresponds  to 
(Ca,Na,)Al,Si^O,,  +  6H,0  which,  if  calcium  alone  is  présent,  requires:  Silica  47*4, 
alnmina  20*2,  lime  ll'l,  water  21*3  =  100.  If  Ca  :  Na,  =  1:1,  the  percentage 
composition  is:  Silica  47"2,  alnmina  20'0,  lime  5*5,  soda  6*1,  water  21*2  =  100. 

Potassium  is  also  présent  in  small  amount,  and  the  Oberstein  minerai  contains  both  barium 
«nd  strontium  (0'4B  BaO.  0  82  SrO  SchrOder).  Streng  (Ber.  Oberhess.  Ges.,16,  74, 1877)  explains 
the  supposed  facts  most  satisfactorily  by  the  hypothesis  that  the  members  of  the  group  are  iso- 
morphous  mixtures,  analogous  to  the  f  eldspars  of 

j  #n(Ca.Na,)Al,8i,0.  +4H,0 
\  n(Ca,Na,)Al,SieOie4-8H,0 

If  m  :  n  s  1  : 1«  this  is  équivalent  to  the  formula  above  given. 

AnaL— 1-8,  Burkbardt  and  Hammerschlag  (Streng,  1.  c).  4,  Lembera,  Zs.  G.  Ges.,  28, 
«56,  1876.  5,  6,  Rg.,  Min.  Ch.  Erg.,  pp.  57,  61, 1886.  7.  8.  Hersch,  Inaug.  Diss.,  Zurich.  1887. 
D.  Mean  of  three  closely  agreeing  analyses  by  Holmquist.  Steenberg,  Ferre,  quoted  by  Widman, 
O.  FOr.  FOrh.,  12,  25,  18^.  10,  Sansoni,  Att.  Soc.  Tosc..  4,  316,  1879.  11,  Koch,  Zs.  G.  Ges., 
28,  304.  1876.  12,  BischofT,  quoted  by  Renevier,  1.  c.  13,  Hayes,  Am.  J.  Se,  1,  12'^,  1846. 
14,  Hillebrand.  U.  S.  G.  Surv.,  Bull.  20,  23,  1885.    15,  Sadtler,  Am.  Ch.  J.,  4,  356,  1882 

16.  Morse  and  Bayley,  ib. .  6.  24,  1884. 

17,  Rg..  Pogg.,  62.  149, 1844.  18,  Burkbardt  and  Hammerschlag,  1.  c.  19,  Kerl,  Zs.  G. 
Ges.,  24,  398.  1872.  20,  Lepsius,  ib.,  26.  351,  1873.  21-23,  Pittmau,  Ulrich,  Contr.  Min. 
Victoria,  65.  1870.  24,  Rath,  Pogg.,  158,  397,  1876.  25,  Hersch,  1.  c.  26.  Dmr.,  Ann.  Ch. 
Phys..  14,  97,  1845.  27,  Walt..  Vulk.  Gestelne,261. 185a.  28.  Lemberg,  Zs.  G.  Ges .  28,  647, 
1876.    29,  Lsx.,  Zs.  Er.,  6,  841,  1881.    30,  Helms,  Liveraidge  Min.  N.  S.  W.,  189,  1888. 

G.  SIC,    A1,0,    CaO    Na,0  EaO     H,0 

1.  Nidda  2'138    f  46*35  20  52  1083  —  0*21  2209  =  100 

2.  Annerod  f  48  93  1819  6'64  0*92  206  2204  Fe,Os  1*22  =  100 

3.  Altenbuseck  4  60*75  1606  6*65  1-88  2*27  21*46  Fe,Os   1*43  =  100 

4.  Aussig  47*50  2000  10*20  0*23  1*24  21*40  =  100*57 
6.        "  J  48-32  18-81  10*24  —  1*92  21*48  =  100*77 

6.  ObereteiD  5010    16*45      8*69    0*80    106    21*07  BaO  1*89  =  99*56 

7.  ••  2-081        49*28    18*52      9*36    0*72      —     22*02 BaO.8rO<r.=99*90 

8.  FftrOer  2  058    |  47*36    2013      8*09    1*99      —     22*54  =  100*11 

9.  "  2*092    i  45*85    19*88      8*86    235    0*68    22*26*=    99*78 
10  Elba  2119        49*49    20*86      7*50     tr.       ir.     2062  =    97*96 

11.  Csôdiberg  2*056       49*96  18*58  7*80         1*96  20*77  =    99*02 

12.  Lausanne,  Adip&e  2*09         48*89  20*49  3*57      —     2*79  21*62  MgO  8*14  =  100 

13.  N.  Scotia,  ilceMfiottto  5202  1788  4*24    407    803  18  30=    99  64 

14.  Table  Mt.,  Col.  {  47*52  19-48  1006«>  0-52    0*36  2211  =  100*05 

15.  Fritz  Is.,  Pa.  2-8           50*28  17*83  6  96    2*48    2*40  20*21  MgO  0*22  =  100*88 
U,  BaXiimore.  Haydenite  49*24  1807  516      —     3*00  21-31  BaO  1*47,  FeO.O, 

[0  84,  MgO  0*86=    99*95 

17.  Leipa./%<k»iito  |  46*33    21*87    10*40    0*95    1*29  [19*161=  100 

18.  Annerod    "  2-116    }  46*82    19*29    1029    0*70    0*40    22  36  Fe,0.  0*44  =  100 

19.  Richmond,  SeebaehUe  43*7      21*8       8  5      8*5       ir.     22-2    =    99*7 

20.  "  "  44*77  22*10  7*51  818      —  2207  =    99*68 

21.  ••  "  45*33  22*22  7*11  5*54  0*97  18*67  =    99*84 

22.  ••  '•  46  05  2207  7-06  5*48  0*72  19*25  =  100*63 

23.  ••  ••  46*26  2304  702  5*96  009  18  52  =  100*89 

24.  "  •'  2-135        46*08  2109  5*75  4*52  177  21*08  =  100*29 

25.  "  "  2-162       43  84  20*99  6*89  5*78  1*83  2197  =  100  30 

26.  Aci  Oastello,  BfrêcheUte  206     f  47*89    20*90      0*38    8-as    4*39    17  84  =    99*28 

27.  "  "  "  4703    20*21      4-66    4*82    2*03    17  86  Fe^Oa  114,  MgO 


[0-50  =  98'25 
=  100 


28.  "  "  "  46-46    20-24      108    8*95    3-87    19*45 

29.  "  "  "  4715    21*42      5*34        [6  69]        19*40  =  100 

80.  Invemell,  N.  8.  W.         2-10     f  47*70    19*31    1085    Oèd    1*18    20*67  MgO 0*48  =  100-58 
•  In  dedccator  3*64  (=  1  HaO),  at  red  beat  1862  p.  c.  »»  Incl.  SrO  0*43. 

Richmond  phacolite  loses  2  molécules  H9O  over  calcium  chloride  after  a  week,  Hintze,  Zs. 
Kr.,  10,  276,  1885. 

According  to  Damour,  crystals  from  Dyreûord,  Iceland,  and  RûbendOrfel,  Bohemia,  lost 
7*2  p.  c.  after  5  mocths  in  dried  air:  after  some  montbs  in  the  free  air  again  regained  this, 
and  also  an  ezcess  of  0*15  p.  c.    Heated  for  1  hour  to  100°  C,  the  loss  was  2*75  p.  c.  ;  to  180*,  14 


ign. 

fltrong  ign. 

2103 

22  89 

9018 

21-78 

2124 

22-50 

21-14 

22-02 
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E.  c. ;  to  280%  17  p.  c;  to  800*,  19  p.  c;  thk  loes  was  reduœd  io  zéro  in  8  dajs;  at  a dnll  red 
eat,  the  loas  was  21  p.  c,  and  the  minerai  was  no  looger  hygroacopic;  at  a  bright  red,  it  loal 
22*4  p.  c,  intumesoea,  and  was  partially  fused. 

PhacoUte  lost  7  p.  c.  after  7  months  in  dried  air;  and  4  months  after,  in  an  atmosphère 
saturated  with  moisture.  it  bad  an  excess  of  12*5  p.  c,  whieb  it  loet  veiy  nearly  agaîn  in  ordinary 
air.  Heated  to  100*  C.  tbe  loss  whs  8*7  p.  c;  to  210%  15*7  p.  c:  to  290''-360*.  18  p.  c;  and 
after  48  hours'  exposnie  to  tbe  f ree  air,  tbe  amoant  loat  was  realored.  At  a  duU  red  beaî,  tbe 
lofls  was  22*2  p.  c.  ;  Ht  a  bright  red,  22*8  p.  c  and  the  material  was  fused  to  a  blebby  enamel. 

Rg.  giyes  as  tbe  loan  to  800"  171  to  19*5  p.  c. 

The  mean  results  obt;iined  by  Burkbnrdt  and  Hammerachlag  (qnoted  by  Streng,  L  c.)  are: 

100*  200"  800" 

4-73  fr58  1455 

8-99  10-90  1498 

4-06  11-31  1502 

4-69  11*82  15-16 

Hersch's  results  after  2  bours'  heating  in  each  case  are  as  f oUows  : 

For  Chàbaaie: 

Temp.  102*         125*  155*         195*        240*         260*         290*  red  ht. 

H,0  5-77  6-51  9-22       1129        13  55        14  44        1481        2247  p.  c 

For  Phaeoliie: 

Temp.        100*  150*         195*  240*  285*  820  red  ht. 

H,0  6-21  9-81         13-78  1761         18  78         18*91       21*97  p.  c 

Pyr.,  etc.— B.B.  intumesces  and  fuses  to  a  blebby  glass.  nearly  opaque.  Decompoeed  by 
hydrochloric  acid,  with  séparation  of  slimy  silica. 

Obs.— Chabazite  occurs  mostly  in  baaaltic  rocks,  and  occasionally  in  goeisB,  syenite,  mica 
scbist,  hombleodic  schist. 

Occurs  at  the  F&rOer  Islands,  Greenlaud,  and  Iceland,  assoclated  with  chlorite  and  stilbite; 
at  Aussig  in  Bobemia,  in  a  kind  of  greenstone  (the  grauaêein  of  Wemer);  at  Oberstein,  with 
uarmotome;  at  Annerod,  near  Giessen;  at  the  Giant's  Causeway,  Antrim,  Kilmalcolm, 
Reaf  rewshire  (some  an  inch  across);  Isle  of  Skye,  etc.  ;  Poona,  near  Bombay,  India,  but  rare. 

PhncolUe  occurs  at  Leipa  in  Bobemia:  also  at  Salesl  and  Wannow,  in  Éobemia;  in  Antrim, 
Ireland,  at  Giant's  Causeway. 

Hersefielite  accompanies  pbillipsite  lu  a  lava  at  Aci  Castello,  near  Aci  Reale,  Sicily;  also 
at  Cyclops,  Catania;  in  basait  near  Hichmoud,  Victoria,  Australia  {seebetchite),  the  crystals  in 
mode  of  twiiining  and  in  optical  properties  like  the  Siciliau. 

lioth  massive  and  incrusted  at  the  Pnueatuck  stone-quarry.  Stoniugton,  Conn.,  with 
scapolite,  titanite,  and  apatite;  also  yellowish  red  in  North  Eillingwortb,  ou  tbe  £ssex  turnpike; 
at  Hadlyme,  Conn  ,  on  gneiss;  spariugly  ai  Hrancbville  in  a  pegmatyte  vein  with  cblorite.  etc.; 
in  syenite  at  Somerville,  Mass.,  also  at  Ch^^ster,  Mass.,  in  amygdaloid;  at  Bergen  Uill,  N.  J., 
in  small  crvstals;  in  the  same  rock  at  Picnnont,  N.  Y.  :  in  fissures  in  hornblendic  gneiss  at 
Joiies's  Fafls.  near  Baltimore  {haydeniU).  witb  lieulandite.  Phaeoliie  bas  been  reportod  from 
New  York  Island. 

In  Nova  Scotia,  wiue-yellow  or  tlesb-red  (tiie  last  tbe  acadialite),  associated  with  heulandite, 
analcite,  and  calcite,  at  Five  Islands,  Swan's  Crci'k,  Digby  Neck,  Mink  Cove,  William 's  Brook. 

At  Husavic,  Iceland,  fossil  clam  shells  (Venus)  occur  in  a  i*ecenl  deposit,  lined  within  with 
small  rhombohedrons  of  chabazite.  Dtiubrée  states  that  ci-ystals  occur  at  tbe  warm  springs  of 
Luxeuil,  Dcpt.  of  Haute  Saône,  France,  as  well  as  at  those  of  Plombières,  under  conditions  which 
iudicate  that  they  were  formed  through  the  agency  of  the  warm  waters;  the  température  at 
Luxeuil  is  115**  F.,  and  at  Plombières  163^  F.  Also  a  récent  formation  at  Bourbonne-les-Baina 
and  at  Oran,  Algiers. 

The  name  (MabagiU  is  from  x^ft^^to^;,  an  ancien t  name  of  a  stone.  RencheliU  after  Sir  John 
F.  W.  Herscbel  (1792-1871).  Seebaehite  after  Karl  von  Seebach,  a  German  mineralogist  (1889-1878). 

Alt.— The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place 
of  the  crystal. 

Altered  crystals  from  the  Vogelsgebirge  hâve  been  analyzed  by  Suckow,  5th  Ed.,  p.  486. 

Doranite  of  Thomson  ma^  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the 
unaltered  minerai.  Found  m  basait,  2  m.  W.  of  Carrickfergus,  Co.  Antrim.  Cf.  5th  Ed., 
p.  436. 

Artif.,  etc.— Obtained  by  Doelter  (1)  by  recrystallizatîon  in  water  containing  carbon  dioxide; 
the  powdered  minerai  was  dlgested  in  a  closed  tube  for  9  days  at  150"*,  and  minute  rhombohedral 
crystals  obtained.  (2)  Also  with  similar  resuit  by  direct  synthesis  of  fresbly  precipitated  silica, 
alumina,  also  calcium  hydrate  placed  in  carbonated  water  and  kept  for  a  long  time  at  200""  in  a 
sealed  tube.  By  the  fusion  and  slow  cooling  of  chabazite,  anorthue  was  obtsined.  Jb.  Min.,  1, 
124,  1890. 


CSABAZITB  OROVP-OMBLINITB. 


Lemberg  deacribce  tbe  conversion  of  normal  cbabazile  loto  Ibe  correspond ing  I 
Kod  potamium  compouuds  bv  bIow  dfgeBtloo  wltb  soluiions  of  batium  cblorlde  sud  pot 


j  barium- 

..   ..  ,  ^ .  „  _  _  .    J  pot«Bsluni 

chloride;  sbo  tbe  resubatltulloii  bj  tbe  action  of  calcium  chloride,  Zs.  O.  Oes.,  2S,  0S6,  1676. 

Raf, — '  Min.,  ISS,  1B2S,  this  angle  vnries  Bomewbat  widely,  aad  aeldom  admit»  of  exact  - 
meuuremenl.  'Cf.  Tamnau,  Inaug.  Disa,  Stuttgart.  1888.  A)so  Dx„  Min.,  1,  407,  1863; 
Btreng,  Oberbesa,  Qea.,  16,  74.  1877;  Becke.  Miu.  MUth.,  2,  891,  1879;  Qdt..  Index,  1,  407, 1886. 
Qdt.  witb  Streae  Includes  also  gmellnite  and  levynlte.  Tbe  Bjmbol  of  tbe  striated  vicinal . 
BCalenohedroD  i  (Fb.)  is  doubtful. 

On  tbe  lorm  of  pbacolîte,  herachellte,  seebaclilte,  see:  Lang,  Fbll.  Hag.,  38.  506, 1864^ 
Ulrich,  Contrlb.  Min.  Victoria,  1870;  Ralh,  Pogg..  168,  887.  1876;  Lw.,  1.  c. 

•  On  Ibe  optical  phenomena,  cf.  Brewaler,  Pbil,  Trans.,  p,  98.  1880,  Phll.  Mag.,  9,  170. 1836,, 
Jobnaton.lb.,  p.  166:Dz..  1.  c;  Streng,  1.  c,  Lang,  Ratb.  1.  c;  Becke,  Hin.  Mittb.,  3.  891, 1879. 
Also  Lbi..  BIcillan  berscbellte.  Za.  Kr.,  5.  388.  1881  ;  Klein,  Ber.  Ab.  Berlin,  708.  1890.  and. 
Jb.  Min.,  1,  96,  1891  ;  lUnne,  Ber.  Ak.  Berlin,  1193,  1890. 


NatroDchabazit  Oerm. 
Bhombohedral.     Axia  é  =  07345;  0001  A  lOÎl  = 


Ledererite  G.  T.  JaOi- 


8  (0001,  0)  B 
m  (lOiO,  I) 


40°  ISJ'  Pirsson'. 


a  (llâO,  i-2) 
l  (8370,  H)* 


r  (IDil.  R) 
p(0lil.  -  1} 


q  (BOfta.  \Y  iw.  pi. 
i  (11^,  1-3) 


X  (51Ô6.  IV 
«XttTT.I-)* 


FfgB.  1,  3,  Cape  Blomldon, 


',  Scotla.    8-6,  Picnacle  la.,  N.  SooUa,  Hrasoni  tbeae  a: 
witb  |O(01ïl)  In  front 


er    =  40'  m 

cif>  =    36°  38i' 

xr  =  II'  3' 

Tx  =  a*  3' 

*î  =^:^i 

Tp  =     87°  44' 

r<f,     =  18-    4i' 

iiip    =  31*  40' 

Twins:  (1)  tw.  pi.  y- (3032)  i  ,  _. 

rhombohedron  of  the  related  species  chabazitc,  eee  f.  6. 


which  corresponds  in  angle  to  the  fondamental 
lies  chabaziti',  eee  f,  6.     (2)  tw.  axia  i,  penetration- 
or  contact-twinB  (f.  5)  analogonB  to  those  of  chabazite. 

Crjstalg  uanally  hexagonal  in  aspect:  somctimes  pemaller  than  r,  and  habit 
rhombohedral  ;  m  often  horîzontally  striated  ;  poîten  enclosed  bj  the  striated  or 
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channeled  faces  of  the  Bcalenohedron  0  as  in  f.  5  ;  sometimes  in  oscillatory  oom* 
bination  with  r  as  in  f.  3.  Faces  ^  striated  \  edge  S/r  and  often  grooyed, 
siuiilarly  to  0. 

Gleayage:  m  easy;  c  sometimes  distinct.  Fracture  uneven.  Brittle.  H.  =  4*5. 
G.  =  2-04-2*17.  Luster  yitreous.  Golorless,  yellowish  white,  greenish  white, 
reddish  white^  flesh-red.  Transparent  to  trauslucent.  Optically  positive,  Cyprus, 
^so  négative,  Audreasberg,  the  Vicentine,  aud  Olenarm,  N.  Scotia.  Double 
refraction  verv  weak.  Interférence-figure  often  disturbed,  and  basai  sections 
divided  optically  into  section  analogous  to  chabazite.    Eefractive  indices,  Pirsson  ': 

Nova  Scotia        ojy  =  14760  1*4646  1*4770  Na 

ey  =  1*4674  1*4637  1*4765 

Montecchio  Maggiore    gûj  =  1*48031  Sj  =  1*47852  Negri.* 

Comp. — In  part  (Na„0a)Al,Si40j,  +  6H,0.  If  sodium  alone  is  présent  this 
requires:  Silica  469,  alumina  19*9,  soda  12-1,  water  21*1  =  100. 

Tbe  above  corresponds  to  anal.  1  (in  wbich  some  lime  Su  also  présent);  otber  analyses  shoiv 
more  ^lica  whicli  lias  been  ascribed  to  the  présence  of  free  silica,  but,  as  Pirsson  shows,  is  ez- 
plained  by  Streng's  hypothesis  (p.  591),  the  albite-likfi  compound  beiug  présent  in  relatively  large 
amount. 

AnaL— 1.  Rg..  Pogg.,  49,  211,  1840.  2,  Lemberg,  Zs.  G.  Oes.,  28,  547,  1876.  8-5,  Howe, 
Am.  J.  Se.,  12.  270,  im.    6,  7,  Pirsson,  ibid.,  42,  62,  1891. 

G.  SiO,   A1,0,    CaO  Na,0  K,0    H,0 

1.  Glenarm  f  46*48    2064    3  78    7  19    1*74    20*41  =  10024 

2.  •*  47  96    20-47    083  1000    187    18-87  =  100 

a  Two  Islands.  N.  8.  f  51*86  17  81  568  8*92  0*28  20*96  Fe,0,  015  =  10011 

4.  Five  Islands,  N.  B.  |  50*45  1827  1*12  9  79  020  20*71  Pe,0,  017  =  10071 

6.  Bergen  mil,  N.  J.  48  67  1872  2*60  914     Pr.  21*85  Pe,0,  0  10  =  100-58 

6.  Five  Islands,  (Ttftor  «Atfjj  2087        50*85  1888  101  9*76  0*15  20*28  Fe,0,  0*26  =  100  09 

7.  "         *'        nucleus       2*087        50*67    18*50    1*05    9*88    016    2015  Fe,0. 015  =  100*56 

Acording  to  Damour,  the  Cyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  100'  C.  loss  18  p.  c, 
and  the  amount  is  regained  rapidly  in  free  air;  at  280**  C.  loss  20  p.  c;  at  a  bright  red  heat  21*5 
p.  c,  and  the  grains  become  soldered  together.  The  Irish  crvstals  lose  7*25  p.  c.  in  dried  air, 
which  in  six  moutbs  increases  to  9-8  p.  c;  the  loss  is  reduced  to  1-5  p.  c.  aîter  a  few  days  of 
ezposure.     In  the  closed  tube  crumbles,  giving  off  much  water. 

"Pjr^  etc.— B.B.  fuses  easily  (F.  =  2*5-3)  to  a  white  enamel.  Decomposed  by  hydrochloric 
acid  with  séparation  of  silica. 

Obs. — Occurs  in  llesh-red  crystals  in  amygdaloidal  rocks  at  Montecchio  Maggiore  {jÊareolite 
Xiî  Vauquelin)  and  nt  Castel.  in  the  Vicentme;  at  Andreasberg,  in  argillaceous  schist,  with 
analcite  and  heulanditc;  in  Traus^ Ivanla;  at  Glenarm  and  Portrush  in  Antrim,  Ireland;  the 
island  of  Magee,  some  crystals  i  in.  across;  near  Lame,  flesh-colored;  at  Talisker  in  Skye, 
in  large  coloness  crystals;  on  the  I.  of  Cyprus,  near  Pyrgo,  of  a  pale  reddish  color,  and 
G.  =  2*07. 

In  the  United  States  in  fine  white  crystals  at  Bergen  Hill,  N.  J.  At  Cape  Blomidon  in 
Nova  Scotia  (ledererité)  on  the  north  coast,  at  a  point  nearl)r  opposite  Cape  Sharp,  in  géodes, 
with  analcite  and'  quartz,  often  implanted  on  the  latter  minerai;  also  at  Two  Islands  and 
Five  IsUmds. 

Naraed  Omelinite  after  Prof.  Ch.  Gmelin  of  Tûbingen  (1792-1860);  Hydrolite  from  the  water 
présent;  LedereriU  after  Baron  Lederer,  Austrian  Consul  at  New  York  (d.  1842).  The  name 
hydrolite  has  tlie  priority,  but  is  obiectionuble  because  the  minerai  is  not  so  eminently  hydroua 
as  to  mnke  it  descrvins  of  the  appellation. 

Réf. — >  Pirsson.  Nova  Scotia,  Am.  J.  Se,  42,  57,  1891.  Des  Cloizeaux  gives  for  crystals 
from  Andreasberg  mr  =  50°  3 ,  rr  =  67'  34',  Min..  1,  p.  896, 1862.  Streng  (1.  c.)  shows  that  the 
f orms  may  be  referred  to  the_  chabazite  rhombobedron  (rr'  =  85"  16  ),  since  è  (chabazite)  =  ^ 
^meliuite;  r  theu  beconies  2023  (|i?).  Notwithstanding  the  close  relation  of  the  two  spedes  it 
IS  most  unnatural  to  merge  them  m  one. 

"  Cf.  also  Tamnau,  luaug.  Diss..  1836;  Guthe,  Hannover  Nat.  Ges..  20,  52,  1871.  »Negri, 
Montecchio  31aggiore,  Riv.  Min.  Ital. ,  2,  3,  1887.     *  Pirsson,  Five  Islands,  N.  Scotia,  1.  c. 

Groddbckite  Arzruni,  Zs.  Kr.,  8,  343,  1883.  Nenr  gmelinite  in  form  and  composition. 
Axis  è  =  0-7252.  In  rhombohedral  crystals,  mr  =  60""  3^',  rr  =  67"  83';  showing  also  a  scaleuo- 
hedron  with  terminal  angles  67"  1'  and  4"  30'.  Clcavage:  m  indistinct.  H.  =  8-4.  Luster 
fvitrcous.     Colorless.  transparent.     An  analysis  on  0*056  gr.  gave  Broockmann: 

fliO,61-2      Al.0, 12*0      Fe,0,  7-7      CaO  11      MgO  SS      Na,0  [4*5]      H.O  20*2  =  100 
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Known  f rom  a  single  spécimen  onlj,  obtained  at  Andreasberg  in  the  Haiz,  in  1867;  the  small 
ciystals  coYer  calcite  crystala. 

Kamcd  after  Yon  Groddeck,  director  of  the  Bergakademie  at  Clausthal. 


449.  IJ3VTNITE.    Leryne  Brewter,  Ed.  J.  Se..  2.  882, 1825.    Mesolin  Ben.,  Ed.  Phil. 
J..  7.  6.  1822. 

Ehombohedral.     Axis  è  =  0-8357;  0001  A  lOÎl  =  43°  58}'  Haidinger.* 

Formai  :    c  (0001,  0);  r  (lOll.  B);  $  (0221,  -  2),  h  (089l,  —  8).     cf  =  «2"  87,  cA  =  70'  67 , 
m  =r  «lOO*  31'.  hh'  =  109°  58 .  rê  =  50'  IC*.    rr'  =  73"  56'. 

Twins:  tw.  pi.  c,  as  penetracion-twins.  Faces  r,  s  striated  edge  r/s;  c  uneven 
and  usually  roauded.     Crystals  often  in  dmses. 

Ulea?age:  s  indistinct  Fractare  subconchoidal.  Brittle.  H.=4-4*5.  G.= 
2*09-216.  Laster  vitreous.  Golorless,  white,  grayish,  greenish,  reddish,  yellow-^ 
ish.    Transparent  to  translucent.    Optically  négative.     Double  refraction  strong. 

Comp.— CaAl,Si,0,.  +  5H,0  =  Silica  49*2,  alumina  10-9,  lime  11-5,  water 
18-4  =  100. 

AnaL— 1.  Damour,  Ann.  Mines,  9,  888.  1846.  2»  8,  Hillebrand.  U.  S.  G.  Surv.,  Bull.  20. 
87,1885. 

SiOi     AlsOi      CaO     Na,0     E,0      H,0 

1.  loeland  |  44*48      28*77      10-71      1*88      1*61      17*41  =    99*86 

2.  TableMt..  Ck>1..0f:y«<.  46*76      21*91      1112      1*84      0*21      18*65=    99*99 
&       '       "        "    JfSrauê  46*97      22*89      10*85      0*79      117      18*08  =  100*20 

Iceland  orstals,  acoordlng  to  Damour,  lose  4  p.  c.  in  dried  air.  and  regain  ail  again  soon  in 
the  free  air.  When  heated,  begin  to  lose  water  at  70**  C.  ;  at  225*  the  loss  is  12  to  18  p.  c;  remain 
bygroecopic  up  to  860*.  The  loss  is  completed  at  a  white  beat,  when  the  minerai  is  a  white 
blebby  glass. 

ifjT^  etc. — B.B.  intnmesces  and  fuses  to  a  white  blebby  glass,  nearly  opaque.  Gelatinlzes 
with  hydrochloric  and  nitric  acids. 

Obs. — ^Lines  cavities  in  amyedaloid,  and  is,  with  rare  ezceptioD.  the  *'êole  tenant  of  its 
druses,  even  though  thèse  druses  be  within  a  quarter  of  an  inch  of  others  coDtaining  chabazite 
asBOciated  with  half  a  dozen  other  zeolites"  (Heddle);  it  shows  thus  its  dlstinctiyeness  from 
chabazite. 

Found  at  Glenarm  and  at  Island  Magee,  Antrim;  near  Dunfflven,  MagiUigun,  and  elsewhero 
in  Londonderry;  Hartfleld  Moss,  near  Glasgow;  at  Dalsnypen,  FftrOer  (the  origiuar  locality)  and 
on  the  Island  WaasO;  at  Godhavn.  Disco  Island,  Greenland;  at  Onundarfiora,  Dyreflord,  and 
elsewhere  in  Iceland.    In  the  basait  of  Table  Mountain  near  (jk>lden.  Colorado. 

MeioHn  is  a  white  granular  minerai  from  the  F&rOer,  which  may  be  chabazite;  it  flUs  smaU 
cavities  in  amygdaloid. 

Named  after  the  minerai ogist  and  crystallographer  A.  Lévy,  author  of  tbe  work  on  the 
Heuland  Cabinet. 

Rei — '  Ed.  J.  Se,  2,  882,  1828.  The  form  may  be  referred  to  the  chabazite  rhombohedron 
irt^  r=  85*  16).  since  é  (chabazite)  =  iè  levynite  approz.,  then  r  =  8064  (}  i?),  «  =  0882  (-  |  Â), 
A  =  09Ô4  (-  f  -B). 


460.  ANAZiOTTE.  Zeolite  dure  (f r.  Etna)  Dolotnieu,  F.  de  St.  Fond  Min.  des  Volcans.  198, 
1784,  Wûrfelzeolith  pt.  [rest  Chabazite]  Emmerling,  Min..  205, 1798;  Lenz.  l.  241.  1794.  [Form, 
f.  9.  described.]  Zeolite  cubique.  Z.  leucitique,  Delameth.,  T.  T..  2,  807,  808.  1797.  Analcime 
J7..  Tr..  3,  1801.  Analcite  OaUitein,  Dict.  Min..  12, 1801.  Kubizit IT^m. .  1808,  Ludwig's  Min., 
2,  210.  1804.  Analzim  W&m,,  Letzt.  Min.  Syst.,  6.  Euboit  BreWi.,  Char.,  158. 1882  (Analzim, 
p.  127).  Eutalith  Bifnark.  Euthalite  Dx.,  Min..  2.  p.  xzxiz,  1874.  Euthallite.  Eudnophit 
Weibpe,  Pogg. ,  79.  808,  1850. 

Isometric.    Observed  f orms'  : 

a(100.  «)    d(110,  t)    <>(111. 1)    r  (882.1)»    n  (211,  2-2)    oif  {hU,  m-fn)K 

XJsnally  in  trapezohedrons  (f.  1^  ;  also  in  cnbes  with  planes  7i  (f.  3)  ;  again  the 
cubic  faces  replaced  by  the  yieinal  trisoctahedrou  co.  Sometimes  in  composite 
groups  (f.  2)  about  a  single  crystal  as  nucleiis  (f.  4).  Also  massive  granular;  com- 
pact with  concentric  structure. 

Cleavage:   cubic^  in  traces.    Fracture  subconchoidal.    Brittle.    H.  =  5-ô*5. 
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G.  =  2*32-2-29;  3*378  ThomBon.  Lnster  vitreoas.  Golorless,  white;  ocoasionally 
erayieb,  greetiish,  yellowish,  or  reddish  white.  Transparent  to  oearly  opaque. 
Often  showB  weak  double  refraction  which  is  connected  whh  loss  of  water  and 
conséquent  change  in  molecnlar  stractare.  Befraotive  index:  n^  =  1*4874,  Cyclo- 
pean  Is.,  Dz.* 


fig.  1,  CouimoD  torm.    3,  4,  Ptatenlz  mine,  L.  Superior,  Penfleld.    8,  Cyclopean  la.,  Fassatiul. 


The  question  ot  tbe  optical  anomaltes  of  analclte  (earlj  noted  by  Brenster)  and  the  sysiem 

tonhicb  it  should  be  referred,  bas  beeodiscuesedby  nuoTautbors'.   Bcbrauf  od  crystalloerapbic 

gTDUDds  rcf erred  cryaiala  f rom  Krledeck,  Bobemia,  totheortborhombic 

^  eyslem,  describiDg  tbem  as  complex  twlna,  analogous  h)  leucite.    Hal- 

lard  deacribed  lu  détail  tbe  optical  anomalies  of  ILe  apeclea.  aod  ex- 


„ . He  deacribed  tbe  resiills  of  an  optlca]  eiamina- 

lion  of  BeclioDs  of  many  crystals  eut  parallel  lo  tlie  cublc.  oclaliedral, 
dodecahedi'E],  auii  tiap«zobedra]  platies,  and  sbowed  tbat  they  do  uot 
correspond  wilb  Mallard's  liypolbesis.  but  can  be  explulued  on  the  sup- 
position of  inlerDal  tension.  He  fouud,  f urtber.  lliat  gélatine  caal  inlo 
moulds  correspoudiug  to  Ibe  cryelalline  forma  acquired  on  solidifylug  similar  optical  cbaractera. 
He  furttier  sljowed  tbat  the  effeci  of  beat  was  to  iacrease  tbe  ati«DKtb  of  tbe  double  réfraction  or 
lo  call  it  out  lu  parla  before  isotropic.  Kieiu  went  far  lo  euplMiu  tbla  facl  and  tbe  double  refrac- 
tion In  eeneral  by  proviaK  tbat  beatcd  in  an  atmonpliere  of  water  vapor  or  lu  bot  nater  atiatcil« 
becainelB'ilropic,  whilo  dry  beat  lucreased  tbe  double  refracliou.  The  optical  anomaliea,  then, 
are  tinmediately  connected  witb  the  loas  of  water  aud  tbe  change  in  molecular  arntogemenl  re- 
sultius  from  that. 

Klniii:  bas  alao  investigated  tbe  eSeot  of  beat;  be  calla  the  form  resultiug  from  ignition  a 
triclinicsoda-leucile;  optically  determined.  eacbof  Ihe  pseudo-quadnttic  cbief  seclors,  wboseaxes 
coindile  wilb  the  ciibic  axes,  is  made  up  of  four  scclora  witb  tbe  bisectrix  (— )  of  each  iuclioed 
about  4*  lo  Ibese  axes.  An  analogy  is  suggested  in  optical  cbaracter  and  molecular  BYmmetir 
bctweunonlioary  polash-lciiciteand  tbiaaoda-leuclle  on  tbe  one  band,  aud  monoclluic  polash 
felilap»r  nnd  triclinlc  soda  feldspar,  alblte.  on  Ibe  other. 

Comp.— NaAlSi.O.  +  H,0  =  Na,O.Al,0,.4SiO,.2H,0  =  Silica  54-5,  alumina 
23-3,  Boda  14-1,  water  8-2  =  100. 

Doelter  wrltes  tbe  formula  H.NoAISiiO,  or  NaAlSiO.  4-  3H,SiO,.  argulng  tbat  tbe  waler 
cannot  be  wnler  of  crystalllzatlon 

PieranaUiiTie  ot  Alenegbinl  and  Becbl  {Am.  J.  8c..  14,  62,  185S),  supposed  to  cootatn  10 
p.  c.  MgO,  ie  notbing  but  ordlnary  «nalclte  aa  sbown  by  Bain  berger,  anal.  7. 

Anal.-!.  Hicciardi  &  Spéciale [Gazz.  Cb.  liai..  B-W,  1881].  Zs.  Kr.,  3,308,1888.  2,  3,  Klko- 
layoT  fRiiss,  Berg.-J.,  2,  878,  1881].  Za.  Kr..  11,  892.  1886.  i,  Sauer,  Za.  Kr..  Il,  412.  1888. 
r>.  Lemberg,  Zs.  G.  Ces,,  28,  539.  1878.  6.  Prela  &  Vrba,  Ber.  BObm.  Ges..  487.  1879.  7.  Bam. 
berger,  Zs.  Kr..  6.  82,  1881.  8.  Luedecke,  Zs.  Kr..  7,  81.  1882.  9.  Lorenicn.  Medd.  Grenl..  7. 
1884  10,  Paijkull,  Inaug.  Diss.,  p.  U.  Upsala.  1875.  U,  Johnsson,  quoted  by  Bgr.,  Zs.  Kr, 
16,  684.  1890.  13,  Lauglet,  ibid.  18.  Bgr.,  1.  c.  14,  Herscb.  Inaug.  Diss.,  p.  18,  ZOrich.  1887. 
15-17.  Yonng,  Ch.  News,  37.  S6,  1873.  18,  Hillebmud.  U.  S-  Q.  Surv.,  Bull  30,  29.  1885. 
19.  TTnr,  ■  ...-ion.  Geol.  Canada,  45  G,  1878  20,  Piaai.i,  Dx..  Min..  2.  p.  xxxix.  1874.  81,  Borck, 
auo  :.  ilerlin,  Pogg..  79.  804,  1850.    28,  Damour,  Bull.  Soc.  Min..  4,  28»,  1881. 
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G. 

1.  Etna  2-21 

a.  Blagodatsk,  OubciU  2*277 


a 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


•1 


tnau.    2-481        56*28    21*31 


Wiesenthal 
Faasathal 
Euchell>ad 
Hte.  CaUni 
Ueldburç 
Eangerdluanuk 
"Brevik" 
Lille  ArO 


2*259 


2*222 
2-848 


SiO,   A1,0.   CaO  Na,0   E.O  H,0 

54-89    22*86    1*67    10*56*  2*00  818  MgO  0*88  =  10004 

54-42    22-89    0*87    1800      —  8 18  Fe,0, 0*40,  MgO  <r.  = 

[99-71 

8-70      8*98    2*78  5  01  Fe,Oi  0  98,  MgO  0*89  =i 

[98-18 

54-72    2812    0-86    12*80    0*79  825  Fe,Oa  0  60  =  100*14 

56*32    2200    051     1319      —  880  =  10082 

54*76    28*64    0*88    13*52      —  8-68  CO«  012  =  100*90 

5708    21-51      —     18-68    0-82  8*82  =  100  86 

58*92    24*60      —     12*28    180  8  50  =  100*55 

54*80    28-61      —     14-52      —  8  25  =  101  18 

53-39    28*17      —     1452    0*12  9-02  Fe,0,  0  85  =  10057 


<• 


Eikabolm 

Cyclopean  la. 

Crofthead 

Mugdock 

Barrhead 

Table  Mt.,  Col. 

Montréal 


2-811 
2-158 
2*271 
2-250 

2*255 


5370  2410  0-44  16  06 

5800  2859  002  15  22 

53-19  24*77  —  1468 

68*58  24-07  0*85  18  60 

54-85  22*59  0*89  1258 

5448  2301  —  14-00 

55-54  22-27  —  13-75 

55*81  22*43  —  13*47 

53*29  23-33  0*64  14  54 


8*35 
8*00 
826 
8-29 
9-06 
8-28 
8-55 
8-87 
8-47 


101*65 

99-83 

100-85 

100  39 

99-97 

99-77 

10011 

100*08 

100-27 


20.  Bxeyfk;  BiUhaUiU 

21.  LamO,  EudnaphUé 
22. 


<< 


<i 


«< 


•« 


2-277 


55-8  241 

54-93  23-59>» 

6506  28-12 

54-00  24-00 


12-8 
1406 
14-06 
13-51 


8-8    =  101*5 
8-29  =  100  87 
8-16  =  100-40 
8  38  =    99*89 


•  Given  as  KaO  10-58,  Na,0  200. 
^  In  original  25*59,  whicb  makes  tbe  sum  10287,  wbile  tbat  given  is  100*87. 

Hench  (l.  c.)  bas  determlned  tbe  loss  of  water  on  beating  (after  two  bours  in  eacb  case)  as 
foUows: 


Temp. 
H,0 


100* 


150* 
0*20 


195* 
0*75 


245' 
213 


295* 
5  61 


red  bt. 
8*29  p.  c. 


JBktthalUU  of  Esmark  is  a  compact  analcite,  often  in  nodular  form  witb  concentric  structure, 
tbe  successive  lavers  greenisb  or  grayisb  wbite  in  color.  It  résulta  from  tbe  altération  of  elœolite. 
Occurs  on  tbe  islands  Lille  ArO,  SigtesO,  and  at  otber  points  on  tbe  Langesund  fiord,  soutbern 
NonA^ay.  Cf.  Dx.,  1.  c,  Pisani,  anal.  20;  also  Bgr..  Zs.  Er.,  16,  223.  1890.  Named  from  eu, 
^cell,  and  daAAôç,  agreen  ttoig,  in  allusion  to  tbe  color. 

Eudnophitè  of  Weibye,  from  tbe  island  Lâven  in  tbe  Langesund  fiord,  Norway,  bas  been 
regarded  as  dimorpbous  witb  analcite,  belougiug  to  tbe  ortborbombic  System.  Tbe  description 
given  is  as  follows:  Crystals  in  six-sided  "prisms  (5,  m)  terminated  b^  a  macrodome,  e,  witb  tbe 
angles  mm"  =  60",  me  =  50".  .*.«'  =  95*  50'.  Commonly  massive,  cleavable.  Cleavage:  c 
perfect;  a,  h,  less  so.  U.  =  5*5.  G.  =  2*27.  Luster  weak.  a  little  i^early  on  tbe  cleavage-faces. 
Color  wbite,  grayisb,  brownisb.  8treak  wbite.  Transluceut;  in  tbio  luminsB  transparent.  Op- 
tically  biaxial;  négative.  2E  =  70"  approx.  Cf.  Weibye,  1.  c;  Dx.,  Min..  1,  395,  1862;  Btd., 
Bull.  Soc.  Min.,  4.  239,  1881;  Dx.,  ibid..  7,  78,  1884:  Lcx.,  ibid.,  8,  359,  1885. 

BrOgger  (Zs.  Er..  16,  565  et  êeq.,  1890)  bas  tborou^bly  investisated  tbis  supposed  species. 
especially  on  tbe  optical  side,  and  concludes  tbat  it  is  notbmg  but  ordmary  analdte,  cbaracterized 
by  more  tban  usually  strong  double  refraction;  cf.  above. 

Pyr.,  etc.— Yields  water  in  tbe  closed  tube.  B.B.  fuses  at  2'5  to  a  oolorless  glass.  Gela- 
tinizes  witb  bydrochloric  acld. 

Oba.— The  Cyclopean  Islands,  near  Catania.  Sicily,  afford  pellucid  crystals;  also  tbe  Fassa- 
tbal  in  Tyrol;  otber  localities  are,  in  Scotland,  in  tbe  Eilpatrick  Hills;  Bowling,  pseudomorpbs 
after  laumontite;  Glen  Farg;  near  Edinbureb;  at  Eilmalcolm;  tbe  Campsie  Hills, etc.;  Co. 
Antrim.  etc.,  in  Ircland;  tbe  Fftrôer  Islands;  Iceland;  tbe  Vlncentine,  witb  prebnite,  chabazite. 
apophvllite,  etc.;  Wessela.  near  Aussig,  Bobemia;  at  Arendal,  in  Norway,  in  beds  of  iron  ore; 
at  Andreasberg,  in  the  Harz,  in  silver  mines;  Eangerdluarsuk,  Greenland;  Eerguelen  Is.  On 
tbe  islands  of  the  Langesund  flord,  Norway,  in  part  as  a  resuit  of  the  altération  of  elœolite;  also 
of  œgirite. 

EuthaUiU  (see  above)  is  from  Lille  Arô,  SigtesO,  and  otber  points  in  tbe  Langesund  fiord, 
soutbern  Norway.  Eudnophitè  (see  above)  is  from  tJie  island  Lâven  (LamO)  in  tbe  same  région 
and  occurs  witb  catapleiite,  leucophanite,  mosandrite,  etc.  Named  from  evôvoipo^,  obseurity, 
in  allusion  to  tbe  cloudiness  of  tbe  minerai. 

Occurs  at  Bergen  Hill,  New  Jersey;  in  gneiss  near  Tonkers,  Westcbester  Co.,  N.  Y.;  at 
Perry.  Maine,  witb  apopbyllite.  in  greenstone;  abundant  in  fine  crystals,  witb  prebnite,  datolite, 
■and  calcite,  in  tbe  Lake  Superior  région;  in  tbe  gangue  of  tbe  copper,  at  Copper  Falls  and  North- 
western mines,  and  at  Micbipicoton  Island.  and  also  at  otber  mines  not  now  worked.  At  Tabla 
JCt  near  Golden,  Colorado,  witb  otber  zeolites. 
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Nova  ScoUa  affords  fine  spedmeiis  at  Martial's  Cove»  Five  Islande,  Cape  d'Or,  Swan's  Creek, 
mnd  Cape  BlomidoD. 

The  uame  Analeime  is  from  àvaXKtî.  toeak,  and  alludes  to  its  weak  electrlc  power  whea 
heated  or  rubbed.     The  correct  derivative  is  ancûdte,  as  hère  adopted  for  the  species. 

Alt. — Sauer  describes  aualcite  altered  from  leucite  and  changea  f urther  to  f eldspathic  pseudo- 
morphs.  Analcite  altered  to  a  mixture  of  calcite  and  hydrous  silicate  of  aluminium  has  been 
obeerved  by  Tschermiik.    Also  occurs  altered  to  prehnite:  to  lithomar^. 

Artil— Obtained  by  de  Schulten  In  trapezohedral  crystals,  showmjg  double  refraction  like 
the  naturel  minerai;  the  method  employed  consisted  in  henting  to  ISO*'-! 90**  in  a  closed  tube 
sodium  silicate,  or  caustic  soda  with  an  aluminous  glass.  The  crystals  were  trapezohedrons 
(01  mm.)  and  gave  on  analysis:  SiO.  04*6,  AUO.  21*8,  Na,0  [150],  CaO  tr„  H,0  8*6  =  100. 
Also  by  heatinç  in  a  similar  manner,  sodium  silicate  and  aluminate  in  proper  proportion  to  form 
analcite,  with  Time  water;  thèse  crystals  were  sensibly  Isotropic.  The  author  concludcs  that  a 
concentrated  alkaline  solution  gives  trapezohedrons,  under  other  conditions  cubes  are  formed. 
Bull.  Soc.  Min.,  3,  150,  1880,  6.  7,  1882. 

Lemberg  (1.  c.)  shows  that  a  soda  solution  changes  leucite  (anal.  1)  into  analcite,  while  th« 
product  so  formed  (anal.  2)  may  be  altered  back  again  into  leucite  (anal.  8).  A  similar  resuit  waa 
obtained  with  naturel  analcite. 


SiO, 

Al.O, 

CaO 

E,0 

Na,0 

H,0 

1.  Leucite,  nat. 

5604 

28-88 

0-20 

18-90 

1-41 

0-82  =  100-26 

2.  Analcite,  art^. 

55-80 

22-91 

0-29 

0-68 

12-96 

7-86  =  100 

8.  Leucite,       '* 

55  50 

28-27 

0-25 

19-08 

0-85 

110  =  100 

Rel— 1  Mlr.,  Min.,  446,  1852;  Schrauf,  Atlas,  Tf.  ix,  1864.  *  Lasp.,  Eerguelen  Is.,  Zs.  Kr... 
1,  204,  1877.  *  Dx.,  Min..  1,  892.  1862.  *  On  opUoal  anamaUêê,  etc..  see  Brewster,  Trans.  R. 
Soc.  Edinb.,  10,  187,  1826;  Dx.,  1.  c,  N.  R..  5,  1867;  Schrauf.  Anz.  Ak.  Wien.  1876;  Mld.,^ 
Ann.  Mines,  10,  111.  1876;  Lsx.,  Jb.  Min.,  510, 1878.  Zs.  Kr.,  6,  880, 1881;  Schulten.  Bull.  Soc. 
Min.,  3,  150,  1880;  Arzruni  &  Eoch,  Zs.  Er.,  6,  488,  1881;  Ben  Saude,  Jb.  Min.,  1,  41,  1882 
(Inaug.  Diss.);  Pfd.,  Am.  J.  Se.  30.  112,  1885;  Elein,  Jb.  Min..  1,  250.  1884,  2,  101,  1885.  1, 
98,  1891;  Stadtlftnder,  Jb.  Min.,  2,  101,  1885;  Brauns.  Vh.  Ver.  Rheinl.,  610,  1887;  BrOgger, 
Zs.  Er.,  16.  565  et  ieq.,  1890;  Rinne,  Ber.  Ak.  Berlin.  1188,  1890. 

The  OluihàUU  of  Thomson  (Min..  1,  889,  1886)  occun  in  flesh-red  vitreous  ciystals  In 
amyedaloid  at  the  Eilpatrick  Hills.  H.  =  8*5.  G.  =  2*166.  Opaque  or  subtrenslucent. 
Fraâle.    Analysis  affonled: 

810,  A1,0,  Fe,0,  Na,0  MgO  H,0 

51-27  28-56  781  518  l'Ss  10*55  =  99-05. 

It  may  be  altered  analcite.    From  Clutha,  a  name  sometimes  gtven  to  the  vaUey  of  the  Clyde.. 
Cf.  Btd.,  Bull.  Soc.  Min.,  4.  289, 1881. 

451.  FAUJA8ITB.    Datnaur,  Ann.  Mines.  1,  895.  1842. 

Isometric.  In  octahedrons;  also  a  trisoctahedron  perhaps  655  (f-f)^  Twinst 
tw.  pi.  0,  usually  penctration-twins. 

Cleavage:  o  distinct.  Fracture  uneven.  Fragile.  H.  =  5.  G.  =  1*923. 
Luster  vitreous;  sometimes  adamantine.     Golorless,  wnite;  brown  exterually. 

Exhibits  anomalous  double  refraction,  which  bas  given  rise  to  doubt  as  to  its 
true  form. 

Rinne'  shows  that  it  is  normal ly  isotropic,  but  a  loss  of  a  little  water  disturbs  the  molecular 
structure  and  the  octahedron  is  then  divided  into  eight  uniaxial  individuals,  optically  -1—  At 
about  150"  C,  after  losing  twelve  molécules,  it  is  again  isotropic,  while  a  f  urther  loss  of  water 
makes  it  uuiaxial  aud  négative.  On  taking  up  water  again  it  retums  to  the  positive  uniaxial 
condition. 

Comp.— Perhaps  H.Na^CaAl.Si.^O,,  +  18H,0  =  Na,O.0aO.2Al,O,.10SiO.20H,O 

=  Silica  46-8,  alumina  15-9,  lime  4-4,  soda  4-8,  water  28-1  =  100. 
AnaL— 1,  Damour,  1.  c;  2.  id.,  ib.,  14,  67,  1848. 

SIO,       A1,0,       CaO      Na,0      H,0 

1.  Eaiserstuhl  49  86        16*77        500       4*84        22  49  =  97*96 

2.  •'  4612        16-81        4-79       5  09        2702  =  9988 

According  to  Damour,  loses  15  p  c.  of  water  when  ezposed  for  one  month  to  dry  air,  but 
regains  almost  ail  of  it  in  ordinary  air  in  24  hours.  Iieated  at  50''~55°  C.  for  one  hour 
loses  15-2  p.  c;  al  60'-65'.  104  p.  c:  at  70'-75%  195  p.  c.  which  is  almost  entirely  regained  by 
expostire  to  air  for  a  few  weeks 

Jauiiasoh  found  that  the  loss  ovcr  fused  CaCU  vihs  1*88  p.  c.  in  24  hours.  1-72  in  48  hours; 
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over  H,804  469  in  64  hours,  675  In  78,  652  in  100,  5  84  in  106;  over  P.O,  744  in  118.  904  in 
142  1019  in  166  10'88  in  190  hours.  From  Uere  on  the  weiglit  became  constant.  Again,  the 
loss af ter  heating  several  hours  from  lOS*;  to  110**  was  1088  p.  c. ;  at  150%  16-83,  correspondhiç 
tO  12  molécules  of  water,  and  this  was  reabsorbed  by  the  air.  Further  at  160"  the  loss  was  18-66 
p  c  •  200^  to  205%  21-41;  250°  to  260%  22  67;  over  a  gas  humer  27  02  and  over  a  blast  lamp  27-59. 

Jb.*MiD.,  2,  24,  1887.  .  .  u-*     ui  uu  i       T^  au 

Tjr^  etc.— B.B.  fuses  with  intumescence  to  a  white  blebby  enamel.      Decomposed  by 

hydrocbioric  acid  wiihout  gelatinization.  ^  ^    x.    ^  -    .x.    ^  i       .  x.y    r>  a  ai 

Oba.— Occurs  with  augite  in  tbe  limburgyte  of  Sasbach  m  the  Kalserstuhl,  Baden.    Also 

stated  to  occur  at  Annerod  near  Giessen;   Pflasterkaute  near  Eisenach;  probably  also  Stempel 

near  Marburg  (Koenen).     The  adamantine  luster  sometimes  observed  is  attributed  to  a  thin 

bituminous  coating.    Named  by  Damour  after  Fauias  de  Saint  Fond. 
Réf.—»  Knopf  lieb.  Ann..  111,  875.  1859.    «  Jb.  Min.,  2,  17,  1887. 

462.  BOINOTONITZI.    Haiâinger,  Brewster's  Ed.  J.  Se.,  3,  816,  1825.  Antiedrit  BreUk,, 
Char..  164,  1882. 

Tetragonal,  with  sphenoidal  hemihedrism.     Axis  t  =  0'6725  ;  001  A  101  = 
33**  55^',  Haid*. 

FonuBi  j  „|  (110,  J);  sphenoidsp  (111.  1).  «  (118,  i)%  n  (1Î2,  \). 

Angles  :  fi»p  =  46*  26',  m'n  =  64'  34',  m'«  =  72'  26'  (meas.  72"),  |?p'  111  A  ÎH  =  Sr  7*'  (meai. 
87n9').  nn'  (112  A  Ï12)  =  *50'  52'.  m'  =  85'  11'. 

Fonn  as  in  the  figure.  Crystals  minute  (not  above  |  in.  across)  and  incon- 
spicuoDS.   Faces  s  rare  and  slightly  curved.  Also  massive. 

Gleavage  :  m  perfect.  Fracture  subconchoidal  to  un- 
even.  Bnttle.  H.  =  4-4-5.  G.  =  2-694  Heddle;  271 
Turner.  Luster  vitreous.  White,  grayish  white,  pink. 
Translucent  to  opaque.     Optically  négative,  Dx.  ^^^  ,,_ 

Comp.— Perhaps  (%.)  BaAl.Si.O,,  +  3H,0  or  BaO.  >«U— -f— 

Al,0,.38iO,.3H,0   =   Silica  36-8,  alumina  20-9,  baryta  Haidinger. 

31-3,  water  11-0  =  100. 

AnaL— Heddle,  Phil.  Mag.,  9,  179,  1866. 

810,  36 98       Al.O,  22 68       BaO  2684       CaO.Na,0  tr.       H,0  1246  =  98-91. 
Turner's  original  analysis  (1825)  was  incomplète  and  incorrect;   a  new  investigation  i» 

Pyr.,  etc.— Tields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a 
oolorless  mass.    Affords  ajelly  with  hydrocbioric  acid. 

Obs.— Occurs  in  ibe  Kilpatrîck  Hills,  near  Glasgow,  Scotland,  associated  vdth  hannotome. 
another  barium  minerai,  and  also  analcite,  prehnile,  calcite,  etc.    Haidinger  states  that  the^ 
crystals  examined  by  him*  occurred  on  thomsonite,  an  association  not  observed  by  Heddle. 

Naraed  after  Mr.  Edington,  who  found  it  in  1823  on  Lord  Blantyre's  estat«  near  Old  or 
West  Kilpatrick.  Dumbartonshire.  It  has  since  been  found  at  several  quarries  in  the  neighbor- 
hood  but.  perhaps  in  part  because  so  inconspîcuous,  it  is  a  very  rare  minerai  in  collections. 

ArUf.—Lemberg  mentions  a  silicate  obtained  by  digesting  an  artificial  natrolite  12  days  with 
barium  chîoride.  which  is  near  edingtonite;  it  yielded:  SiO,  87'50,  AlaO.  2185,  BaO  25-88, 
CaO  117.  Na,0  104,  H,0  13  06  =  100.     Zs.  G.  Ge«.,  28,  653,  1876. 

Réf.—»  1.  c,  also  Pogg..  6,  193.  1825.    «  Greg  Min.,  191. 1858. 

QloUalUe  of  Thomson  (Min.,  1,  828,  1836),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is 
described  as  occurring  in  white  crystals  that  •*  seem  to  be  reguTar  octahedrons;  at  least  4-sided 
pyiamids.  the  faces  of  which  appear  to  be  equllateral  triangles,  are  visible;  other  crystals  appear 
to  be  cubic."    H.  =  3-5;  G.  =  218;  luster  vitreous.    Thomson  obtained,  1.  c: 

SiO,  AUO,  FcaO,  CaO  H9O 

8701  16  31  0-50  13-93  2126    =    9900 

Heddle  States  (Phil.  Mag.,  9, 181, 1855)  that  it  is  probably  edingtonite  mixedwith  harmotome. 
mentioning  that  Thomson's  minerai  came  from  the  same  locality  with  the  edingtonite,  and  from 
the  same  dealer  that  furnished  him  with  the  edingtonite  for  his  analysis.  In  the  mineralogy  of 
Greg  and  Lettsom  (p.  171,  1858)  it  is  stated  to  be  chabazite  occurring  in  small  aggregated  and 
irregular  crystals.  somewhat  resembling  phacolite. 


4S8.    NatroUta. 


NatroUte  Oronp. 
461.    Soolecite. 


465.    HeMUt«. 


The  Kktrollte  Group  includes  the  sodium  silicate,  NalrollW,  with  the  emplrical  fonnult 
Ka.Al,Bi,0,..2U,0:  the  calcium  slHcate.  Scotecite.  CaA.1,Sl,0„.8H.O;  also  Mesolite  Inler- 
mediate  between  tbese  and  corresponding  lo  j  *^c^ÉlSl^"iï^O^ ■ 

Thèse  three  speciea  agrée  closely  in  angle,  tbougb  vtkiyiag  in  ciTatallliie  eystem;  Natrollte  ia 
ortborbombic  UBually,  also  rarely  monocllnic;  Bcoleciie  U  monocllaic,  perhaps  also  1d  part  lil- 
cltoic;  HesoUle  seems  to  be  both  monocllnlc  and  Iriclinlc, 


463.  HATROUT£.  Zeolil  pt.,  Zeollles  crystullisiituf,  prismatJcuB,  capUlaris  (fr.  Oustafs- 
berg),  Oromi.,  Min..  102,  IÎ58;  Z.  albus  fibrosus,  capilUris,  etc.  [fr.  Iceland  iiiid  Gustafsb.), 
e.  Born,  LilbopU.,  48.  1773;  de  LitU,  Crisi.,  1773.  1783.  Mehl-Zeollth,  Feariger-Z.,  Wem.,  Ueb. 
CroDBt.,  348,  1780:  Faserzeolltb,  Kadelzeolith,  Wern.  Mealy  Zeolite,  Fibroiis  Zeolite,  Needie 
Zeolite.  Zeolite,  Mesotype,  pt.,  H ,  Tr.,  3,  1801.  Nalrollth  (fr.  HOgau)  Klapr..  N.  Bcbritt  Nst. 
Ges.  Fr.  Berlin,  4,  248,  1803,  Beltr.,  6,  44,  1810.  HOgutiit  8elb.,  Bcbrlft,  ib,,  305  Natrolite  H., 
<k)UTS  de  Itin..  1604,  Lucas  Tabl.,  1,  B3)j,  1806.    Natron-Mesot;pe.    Soda-Hesotype. 

Erokalilh  (Crocalile)  (Fr.  Felvalzal  Etlner,  Mîd.,  3,  pi.  S,  659,  1797,  BergmauDit  (fr. 
FredrikaTfirn)  8chumaeli«r,  Verz.  dfio.  Foss.,  46,  1801.  Bpreustein  Ww».,  1811,  Hoifm.  Mfn„ 
2,  b,  303,  1612.  KadloUtb  EtmaTk.  Huoefeld,  Schw.  J.,  63,  361,  1828.  Drevicit  |fr  Brevik)P. 
Btrôm,  Jabresb.,  11.  176,  1884.  Lehuutite  Thonuon,  Min.,  1,  338, 1836.  Eisen-Natrulitb  C.  Ba-g«- 
mann.  Pogg.,  84,  4SI,  1851;  Iron-Natralile.  Savite  Mentghini.  Am,  J.  Se,  14,  64,  1853. 
UalatitU  ffaid.,  Kenng.  Ber.  Ak.  Wleu.  13,  290.  18S4,  16,  157.  1855-  Fargite  Hetldlt,  Phil. 
Hag.,  13,  50,  1857.     Palffiu-Nnlrolitb  Sekeerer,  Pogg.,  108,  416,  1B69. 

Orthorhombic.     Asee  &:l%b  =  0-97853  :  1  :  0-35362  Brôgger". 
100  A  110  =  44°  33J',  001  A  101  =  19°  52J^',  001  A  011  =  19°  28^'. 


a  (100,  i-i) 
h  (010,  i-i) 
<  (001,  0)' 
I  (610,^9)* 


«  (810,  i%f 
y  (740,  t-î)' 
TOdlO,  /) 
X  (B90,  !-()< 
n  (120,  i-S)» 


h  (101,  i-î)' 

u  (301,  S-i)" 
e  (801,  fr*)' 
t   (011,  1-ï) 


A  (081,  8-i)> 

t  (611,  B-S)*.' 

»  (311,  85)' 

(((821.2) 

.  (831.  3)' 

/  (891,  9if 

n  (5S1.  8)*^ 

4)0)';    BiUa-iaS)';    o-(31'81-80)>;    r (44-40'4S)*i 


Pfgs.  1,  2,  Cominou  forma.    8,  "BreTik,"  Laug-Bgr. 


ay     =    7r    «■ 


-     44''  41' 

=     83°  24' 

:    21°  85' 

r  *?.T  371' 


=  30°  26' 
=  44'"  23^' 
=  71°  11' 


'f\ 
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Also  in  part  monoclinic  with  the  axial  ratio  d  :  S  :  é  =  1*0166: 1:0*85901;  fi  =  89°  64|' 
B^Ogger^ 

Forma:  a  (100,  «),  h  (010.  i-i).  n  (210,  i^2).  tn  (110,  /),  0  (ÎOl,  1-î),  2)  (011,  1  i),  o  (111,  -1), 
0*  (ill,  1),  d  (221,  2).  s  (681,  8),  y  (8ll,  8^).  »  (Î81.  8-à),  <  (lôl.  6-5),  /Z(86-841,  864|). 

The  crystals  are  regarded  as  monoclinic  twins  with  a  as  tw.  plane;  the  axes  à  and  t  corre- 
spond respectively  to  h  and  à  of  the  orthorhombic  type.  The  optical  orientation  is  sensibly  the 
same  for  both  types. 

Stadtlandei*  bas  described  complex  natrolite  crystals  from 
Marburg  whose  grouping  may  be  explained  by  assuming  a 
twinning  with  the  prism  as  tw.  pi.  and  c  as  comp.  face,  the 
horizontal  axes  thus  crossing  at  angles  of  nearly  90".  Further  a 
twinning  a  bout  the  front  j^nacoid  is  also  sugçested,  but  with 
some  question.  Luedecke"  notes  a  variation  m  extinction  of 
V-?"*  with  the  prismatic  edge  in  natrolite  of  Aussig  and  Salesl. 

Twins:  tw.  pi.*  u  (301),  cruciform  twins,  rare;  the 
crystals  crossing  nearly  at  right  angles — this  may  per- 
haps  hare  been  an  accidentai  association.  Crystals 
pnsmatic,  nsually  very  slender  to  acicular  and  termi- 
nated  by  the  pyramid  o  (111),  then  closely  resembling 
tetragonal  forms;  often  with  more  or  less  distinct  vici- 
nal planes;  the  faces  in  the  prismatic  zone  vertically 
striated.  Crystals  frequently  interlacing,  divergent,  or 
in  stellate  group.  Also  fibrous,  radiating,  massive, 
gianular,  or  compact. 

Cleavage:  m  perfect;  i  imperfect,  perhaps  only  a  plane  of  parting  (Bgr.). 
Fracture  nneven.  H.  =  5-5-5.  G.  =  2 -20-2 -25;  2-249,  Bergen  Hill,  Brush. 
Lnster  vitreons,  sometimes  inclining  to  pearly,  especially  in  fibrous  varieties.  Color 
white,  or  colorless;  to  grayish,  yellowish,  reddish  to  red.  Transparent  to  trans- 
lacent. 

Optically  +•     ^^'  P^*  I  ^*     Bz  J.  c.    Indices  and  axial  angles: 


Monte  Baldo,  after  Artini. 


Auvergne      a,  =  1-4788    Pr  =  1*4797    rr  =  l'4887 
Also  2Er  =98*  28' 


2Vr  =59' 29'    2Er  =  94*  27' Dx. 
2£bi  =  95"  41' 


Bombiano 

2Ha.y    =62°  32' 

2Ho.y    =119°  28' 

.-.    2Vy    =  62°  0' 

Artini 

8avUe 

2H..y    =62°  44' 

2Ho.y    =119-88' 

.-.    2Vy  =  62°  6' 

(( 

Stoka 

2Ha.r    =  62"  81' 

2Ho.r    =  119°  85i' 

.-.    2Vr   =  61°  66' 

Bgr. 

2Ha.y    =  62"  44' 

2Ho.y    =  119^  4' 

.-.    2Vy  =  62°  15' 

2Ha.gr  =  63°     Oi' 

2Ho^  =  118'*  87' 

.-.    2Vgr=  62°  84' 

ar  =  1-47287 

Pr   =  1-47681 

rr   =  1-48534 

(cale) 

Oy  =  1-47648 

fij  =  1-47897 

rj   =  1-48866 

agr  =  1-47801 

/îgr  =  1-48172 

rgr  =  1-49181 

Also  cale,  (a,  A  r)                      2Vr 

=  61°  3'                  2Vy  = 

62*  10'                  2Vgr  = 

62°  19' 

Sections  of  crystals,  regarded  as  i 

monoclinic,  gave: 

2Ha.r 

=  61*  29' 

2Ho.r    =  121°     1' 

2Vr   =  60°  51' 

Bgr. 

2Ha.y 

=  61°  87' 

2Ho.y    =  120°  47' 

2Vy   =  61°     Oi' 

2H«.gr 

=  61*  46' 

2Ho.gr  =  120°  24' 

2Vgr  =  61°  18i' 

Dispersion  horizontal,  probably  shown  in  sections  x  Bx^  (Bxa  |  ^  approx.);  but  crossed  dis- 
persion not  observed  in  sections  ±  Bxq. 

(>tber  déterminations  of  indices  and  axial  angles  are  given  by  BrOgger,  quoted  from  Lorenzen; 
further  the  latter  found:  2E  =  98°  68'  at  15°,  97°  6'  at  108°,  96°  13'  at  160^  98°  21'  at  229+°, 
90'  55'  at  308°.     Cf.  also  Dx.,  N.  R.,  74.  1867. 

Rinne(cf.  p.  571)  shows  that  with  increase  of  température  and  the  accompanylDg  loss  of 
water.  natrolite  is  converted  into  a  moDoclinlc  substance,  called  by  him  fnetanatroliie.  A  section 
I  e  with  extinction  parallel  the  diagonals  (a  là  and  t  \  b)  showed,  after  heating,  fields  with  the 
extinction  (a)  inclined  to  each  other  15'  in  adjacent  parts  about  the  latéral  axis;  further,  to  cor- 
respond with  the  new  molecular  structure,  the  former  vertical  axis  mtist  be  xnade  the  axis  of 
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symmetry,  and  tbe  prismatic  faces  orthodomes  101  and  101,  with  twinning  about  100  (or  001)^ 
lïo  change  in  geometrical  forin  accompanied  the  change  In  molecular  structure. 

Var. — Ordinary.  Commonly  either  (a)  in  groups  of  slender  colorless  prismatic  crystals» 
varviug  but  little  in  angle  from  square  prisais,  often  acicular,  or  (b)  in  fibrous  divergent  or 
radiated  masses,  vitreous  in  luster,  or  but  slightly  pearly  (tbese  radiated  fonns  often  resemble 
those  of  tbomsonite  and  pectolite);  often  also  {c)  solid  aniygdules,  iisually  radiated  fibrous,  and 
somewhttt  silky  in  luster  witbin;  {d)  mrely  compact  massive. 

QalactiU  îs  ordinary  natrolite,  occurring  in  colorless  acicular  crystallizations  in  soutbem 
Scotland,  instituted  as  a  species  on  an  erroneous  analysis.  It  may  contain  a  few  per  cent  of  lime 
and  hence  is  intermediate  between  pure  natrolitc  and  mesolite  (p.  005).  Fargiie  is  a  red  natrolite 
from  Glen  Far^,  contnining,  like  gabictite,  about  4  p.  c.  of  lime. 

RadiolUe,  bérgmannite,  spreuêUin,  brevieiU,  palœo-ncUroUtê,  are  names  wbich  bave  bcen  given 
to  the  natrolite  from  the  augite-syeuite  of  southem  Norway.  on  the  Langesund  fiord,  in  the 
"Brevik"  région,  where  it  occurs  tibrous,  massive,  and  in  long  prismatic  crystallizations,  and 
from  white  to  red  in  color. 

liadioUle  as  originally  described  occurred  In  radiated  masses,  and  compact  fibrous  nodules, 
of  a  grayish  color;  the  name,  hcwcver,  is  often  used  to  include  also  the  well  ciystallized  forma 
from  the  same  région. 

BergmanniU  or  Spreuêtein  is  a  secondary  minerai  in  the  augite  svenite.  Various  views  in 
regard  to  its  origin  bave  been  expressed;  for  example  Scheerer  regarded  it  as  a  paramoiph  after 
an  original  minerai  wbich  he  called  palœo-nairilite;  other  authors  bave  suggested  elœolite, 
cancrinite,  a  feldspar,  etc.,  as  tbe  parent  minerai.  BrOgger,  however,  shows  that,  in  the  first 
place,  it  is  more  or  less  lackine  in  homogeneity  and,  further,  includes  kinds  wbich  bave  the  corn- 
position  of  natrolite  (Natrolitb-spreustein.  Bgr.)  and  others  of  hydroneph élite  (Hydionephelit* 
spreustein,  Bgr.).  The  natrolite  spreustein  bas  arisen  chiefly  from  the  altération  of  sodalite,  aUo 
in  less  extent  from  cancrinite.  A  similar  change  of  sodalite  to  natrolite  (spreustein)  bas  alao 
been  noted  in  connection  with  the  sodalitesyenite of  Eangerdluarsuk,  Greenland. 

BremeUe  is  the  same  as  spreustein,  though  tbe  name  bas  also  been  used  as  synonyroous  with 
radiolite.  The  original  analvsis  (anal.  27),  showing  nearly  7  p.  c.  CaO,  was  probably  not  made 
on  homogeneous  material,  cl  anals.  19,  28.  Oroealite,  from  the  Ural,  is  a  red  zeolite,  like  the 
bergmannite  of  Laurvik:  occurs  in  small  amygdules,  and  is  fibrous  or  compact. 

&voUe,  according  to  Sella  (N.  Cimento,  ISS)  is  natrolite,  occurring  in  slender  colorless  prisms. 
It  comes  from  a  serpentine  rock  at  Mte.  Caporciano,  Italy,  and  spécimens  are  ordinarily  not  pur» 
from  serpentine.  Its  identity  with  natrolite  bas  been  confirmea  by  Dx.  (N.  R.,  75,  1867);  also 
more  fully  by  Artini*.     Cf.  anal.  5. 

Iron-natrolitê  (EiBennHtroMih  Bergm.,  Jemnatrolith  8wâd)  is  a  dark  green  opaque  variety, 
either  crystalline  or  amorphous,  from  the  Brevik  région;  probably  from  me  islands  LOvO  and 
SigtesO.  It  was  supposeu  to  hâve  the  alumina  to  a  considérable  extent  replaced  by  iron  sesqul- 
oxidc,  cf.  anal.  81.  BrOeger  shows,  however,  that  the  iron  is  due  to  the  présence  of  inclusions 
of  a  minerai  probably  related  to  stilpnomelane. 

Comp.— Na_Al  Si,0„  +  2H,0  or  Na,O.Al,0,.3SiO,  +  2H,0  =  SUica  47-4> 
alumina  26-8,  Na.O  16-3,  water  9-5  =  100. 

Groth  writes  the  formula  as  a  basic  metasilicate,  Nai(A10)Al(SiOs)s  4-  2H3O. 

AnaL— 1,  Lemberg,  Zs.  G.  Ges.,  28,  550, 1876.  2,  Hersch,  Inaug.  Diss..  p.  18,  Zurich,  1887. 
8,  Kleppert,  Jb.  Min.,  88,  1875.  4,  Fuchs,  Schw.  J..  18,  8, 1816.  also  other  anals.  5.  Mattirolo» 
Att.  Ace.  Torino,  21,  848.  1886.  6,  Luzzatto,  Riv.  Min.  Ital.,  4,  54,  1889.  7-10,  Negri,  ibid., 
7,  16.  1890.  11,  G.  J.  Brush,  Am.  J.  Se.  31,  365,  1861.  12.  O.  C.  Marsh,  Dana  Min..  428,. 
1878.  18,  Genth,  priv.  contr.  14,  Young,  Ch.  News,  27,  56,  1878.  15,  17,  Heddle,  PhiU 
Mag.,  11.  272,  1856.  16.  Hyland.  8c.  Troc.  R.  Dublin  Soc,  411.  1890  (read  Feb.  10). 
18,  Eckenbrecher.  Min.  Milth..  3.  80.  1880.  19,  G.  LindatrOm,  G.  Fôr.  Fôrh.,  9,  486,  1887. 
20-22.  Paijkull,  Inaug.  Diss.,  Upsala,  1877.  23-26,  Quoted  by  Bgr.,  Zs.  Kr.,  16,  619,  1890  (Fr. 
A.  V.  Hall,  E.  WickstrOm,  £.  Knutsen,  etc.).  27,  Sondén,  Berzelius.  Jahresb.,  14,  176,  1884,. 
Pogg.,  33.  112.  1884.  28,  Paijkull,  quoted  by  Bgr.,  1.  c,  p.  640.  29,  80,  Lorenzen,  Medd. 
GrônI.,  7,  p.  11  (sep.),  1884.    81,  Bergemann.  1.  c. 

G.  SiO,   A1,0.    CaO   Na,0   E,0    H,0 

1.  Hoheniwiel  4761    27-81      —     1588      —       996  =  100 76 

2.  Jakiiben  2288    f  4612    2822      —      15  87      —       991  =  10012 
8.  Stempel  4759    25-23    026    18-87    1*12    1050  Fe,0, 0  89, 

[MgO  0  24  =  99-80 

4.  Fassathal  4868    24*82      ~     1569      —       9  60  Fe,0,  0*31 

[=96-95 

5.  Monte  Catini,  Am»^  4807    27-a5      —     1656      —       9-62=101-80 

6.  Mte.  Baldo  4716    2676    028    1618      —       957  =    9995 

7.  Salcedo  |  47-21    2701      —      15-99      —       955  =    99-76 

8.  Monrecchio  Maggiore  f  46  97    27  12      —     1595    0-40     9-42=    9986 

9.  Lugo  I  47-23    27-21      —      14'80    041      970  =    99*85 

10.  Alta Villa  47-71    2789      —     16-99      —       969  =  102-28 

11.  Bergen  Hill  2*249       47  31    2677    041    1644    0*85      984  =  100-13 
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O.  SiO,   AUO,    CaO   Na,0   K,0    H,0 

13.  C.  Blomidon  4574  28-38  0  27  14-28  116  1011  =    W-89 

13.  Magnet  Cove                                2243  47-97  26  51  —  15*98  —  9*81  =  100*27 

14.  Loch  Thom  4629  2710  072  1537  —  1043  =    9991 

15.  Bittbopiou,         GalaeHte,  white  4760  26*60  016  1586  —  9*56  =    99 78 

16.  KenbaDe  Head,        *'                  2'26  |  46  50  2755  2  59  13*28  —  1010  =  10002 

17.  Glen  Farg,  Fargite,  red  47*84  2711  4*31  11*30  —  10*24  =  100*80 

18.  Brevik,  Spretiêtein  2-89         46*81    27*83     <r.      15*69      —     10*20  =  100*03 

19.  '•       Bretidie  47*92    26*80      —     16*25    0*26      9*51  =  100*74 

20.  Bergmannite  47  84    26*92    1*19    14  41      —     10*48  Fe,0,  0*62 

r^  100*96 
m.  IjBantdïa6}^T,  lighi  red.  radiated  48*84    25*27     <r.    [16*48]    —       8  89  Fe,0, 0*75, 

[MgO  0*27  =  100 
^2.  StokO,  tohiie  .     f  47 16    26*84    0*04    15*41      —       9  48  Fe.Os  0*10 

1=  99  03 
2S.  L.  Ai6,  Badioiae,  manoeUnie  47*29    27*00    018    15*39    0*90      9*44=100*20 

24.  *'  "  "  47*33    26*82    015    15*41     117      9*43  =  100*31 

25.  "  "        artharhambie  47*60    2712      —     15*68      —       9*50  =    99  90 

26.  Ovr.  ArO      "  •'  47*92    26*80      —     16  25    0*26      9*51  =  100  74 

27.  BremeUe  43*88    28*39    6*88    10*32      —       9*63  MgO   0*21 

r=  99*31 

28.  "  46  72    26  59     ir       16*82      —       9*73  =    99  86 

29.  Kjàngerdlmnuk,pimid.,rûdrad,  46*54    2716    0*89    15*52      —       9  65  FeO  117. 

[Cl.  tr,  =  100*93 

30.  "  "     eryst.rad,  47*07    2702    011    16*05     tr.       956  FeO  0  58= 

[100-39 

G.  SiO.    AI,0.  Fe,Ot  FeO  MnO  Na,0  H.O 

81.  Biêmnairolith    2*353       46*54    18*94    7*49    2*40    0*55    14*04    937  =  99*33 

The  Auvergne  natrolite  undergoes,  according  to  Damour  (réf.,  p.  571),  no  loss  in  dried  air. 
-At  240'  C.  it  loses  nearly  ail  its  watei*  and  becomes  milky  and  opaque;  and  if  afterward  exposed 
to  the  free  air,  it  regains  ail  it  had  lost,  exceptiog  its  transparency  and  firm  texture;  if  again 
beated,  it  loees  its  water  at  about  90''  C. 

Hersch  (1.  c.)  obtained,  after  heatiug  two  hours  at  each  température: 

Temp. 
il,0 

Pyr^  etc.— In  the  cloeed  tube  whitens  and  becomes  opaque.  B.B.  fuses  quietly  at  2  to  a 
colorless  glass.  Fusible  in  the  âame  of  an  ordinary  ste&rine  or  waz  candie.  Gelatinizes 
with  acids. 

Ofas. — Occurs  in  cavities  in  amygdaloidal  basait,  and  other  related  Igneous  rocks;  sometimes 
in  seams  in  granité,  gneiss,  and  syenite. 

It  is  found  in  the  grauëtein  of  Aussig  and  Teplitz  in  Bohemia;  in  fine  crystals  at  Puy  de 
Marman  and  Puy  de  la  Piquette  in  Auvergne;  at  Alpstein,  near  Sontra  in  Hesse:  Fasaathal,  Tyrol; 
Monte  Baldo  on  Lago  di  Garda,  Montecchio  Maggiore,  and  other  points  in  Venetian  Italy  ;  Kapnik 
in  Hungary  ;  Dellys  in  Algeria;  Uôgau  in  Wurtemberg  (the  Faserzeolith  W.),  in  yellowisin  radiated 
masses;  etc.  In  red  amygdules  (erocaUU)  in  amygdaloid  of  Ireland,  Scotland,  and  Tyrol;  the 
amy^^daloid  of  Bishopton  {galaetiiê\  acicular  crystals,  several  inches  lon^;  at  Glen  Farg 
iii  Fifeshire;  in  Diinibnrtonshire;  at  Glenarm  in  the  county  of  Antrim;  at  Portrush;  and  at 
Magee  Lslaud,  neair  Lariie.  Inlund.  Common  in  the  augite-svenite  of  the  Langesuud  flord,  near 
Hrevik,  southern  Norwa.?.  in  fine  crystallizations,  also  in  radiated  forms  and  as  the  secondary 
spreustein  (see  furiher  above). 

In  North  America,  natrolite  occurs  in  the  trap  of  Nova  Scotia,  at  Gates's  mountain.  Cape 
d'Or,  Swan's  Creek,  Cape  Blomidon,  Two  Islands.  At  Bergen  Hill ,  N.  J.  ;  sparingly  at  Chester, 
Ot.;  at  Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native  copper;  also  on  New  York 
Island;  at  Maniet  Cove,  Arkansas  (anal.  13). 

Named  Meêotype  by  HaQy,  from  uéaoi,  middU,  and  rvitoÇ.  type,  because  the  form  of  the 
crystal — in  his  view  a  sauare  prism — ^was  intermediate  between  the  rorms  of  stilbite  and  analcite. 
Natrolite,  of  Klaproth,  U  from  natron,  soffa;  it  alludes  to  the  présence  of  soda,  whence  also  the 
name  soda-meêotype,  in  contrast  with  scoleeite.  or  lime-meeotype.  Schumacher's  name  bergmannite, 
after  Ber^mann  (1735-1784),  dates  from  the  same  year  (1801)  with  Uaûy's  meêotype, 

Arti£— Obtained  by  Doelter  by  recrystallization  of  the  powdered  minerai  m  water  contain- 
ing  Carbon  dioxide  in  a  closed  tube  at  160**.  Further  by  digesting  nephelite  in  a  cloeed  tube  at 
200*  with  alkaline  carbonates  and  carbonated  water.  analcite  was  obtained  in  distinct  crystals, 
and  also  priamatic  crystals  which  were  inferred  to  be  natrolite.    Jb.  Min.,  1,  134,  1890. 

Lemberg  shows  that  the  slow  (5  months)  action  of  potassium  carbonate  on  natrolite  causes 
«n  exchange  of  potassium  for  sodium,  which  action  u  levened  by  sodium  carbonate.    The 
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action  of  calcium  chloride  brought  about  a  partial  chanj?e  toward  scolecite  in  nataral  natrolite, 
but  complète  in  tbe  artiâcial  substance.    Zs.  G.  Qes.,  28,  551,  1876. 

Réf.— 1  ArO,  Langesund  fiord  (?).  Zs.  Kr.  3,  478,  1879,  also^  below;  cf.  Luedecke,  Jb.  Min., 
d,  7, 1881.    Artini  and  BrOgger  also  obtalned  the  axial  ratios: 


Mte.  Baldo 
Norway 


0-97962  :  1  : 
0-98194  :  1  : 


0-84991  Artini. 
0-85845  Bgr. 


*  See  Seligmann,  Zs.  Kr.,  1,  888,  1877,  for  early  authorities.  list  of  forms,  etc.  '  Lang, 
Pbil.  Mag.,  26.  48,  1868.  «  Bgr.,  1.  c,  1877.  *  Palla,  Salesl,  Zs.  Kr.,  9,  886,  1884;  son^  of 
thèse  are  very  doubtful.  *  Artmi,  Rend.  Ace.  linc,  Mte.  Baldo,  36,  245,  1887.  Also  <am(9. 
Bombiano.  4a,  51,  1888,  Bombiano,  6a,  87,  1889.  ^  Bgr..  G.  FOr.  FOrh.,  9,  266,  1887,  Zs.  Kr., 
16,  596  ei  seq.,  1890.    •  StadtUlnder,  Jb.  Min.,  2.  118,  1885;  Luedecke,  ib.,  2,  7,  1881. 

Ellagitb  a.  Nordenskiôld,  Beskrifn.,  etc.,  118,  1855.  H.  =  2  5-8  0.  Occurs  in  yellow, 
brownish,  or  reddish  yellow  crystalline  masses,  cleavable  in  two  directions  with  the  intersections 
near  W)";  subtranslucent  to  opaque;  luster  pearly  on  a  cleavage  surface.  IgelstrOm,  1.  c, 
obtalned:   SiO,  47  73.  Al,Ot  25*20,  FeO  6*92.  CaO  8*72.  H,0  12-81  =  100*88.    B.B.  fuses  and 

forms  a  white  enamel.    Occurs  with  fine  crystals  of  epidote  at  Âland.  Finland. 

464.  BOOIaBOmS.  8kolezit  Oehlen  et  Fucht,  Schw.  J.,  8,  861,  1818.  Mesotype  pt. 
Fibrous  Zeolite  pt.  lime-Mesotype.  Poonahlite  Brooke,  Phil.  Mag.,  10,  110.  1881. 
Punahlit  Oerm, 

Monoclinic.    Axes   à:h:é  =  0-97636  :  1 :  0-34338;  /S  =  89**  18'  =  001  A  100 
Flink'. 

100  A  110  =  44°  18|',  001  A  101  =  19°  18',  001  A  011  =  18°  57'. 


Forma*: 

l   (210.  i-2) 

0  (111.  -  1) 

Vf  (551.  -  Sf 

t  (531,  -  64)» 

a  (100,  w) 

tn  (110,  i) 

«  (382,  -  f  )* 

e  (îll.  1) 

u  (13  111,  -  184D» 

b  (010,  i-i) 

k  (120,  i-à)» 

y  (12-12-5,  - 

W 

r  (551,  5)* 
B  (311,  -  3-8)» 

p  (131,  -  3-à) 

e  (001.  0) 

h  (470,  f-J)* 

V  (331,  -  3) 

g  (474.  -  H)* 

n  (510,  i^* 

d  (101,  -  1-î) 

X  (441,  -  4)* 

«"' 

=    52'    2' 

mv  =  83*  59' 

a'e  =    72**  12' 

«8'    =  26'  25i' 

mm" 

'  =  *88'  37i' 

me  =  64"  14' 

00'  =  ♦35*  46' 

pp'  =  88'    8' 

kk' 

=    54'  14' 

oe'    =  52*  21' 

w'  =    70'  19' 

66'     -36'     If 

mo 

=    68*  25' 

ao    =  7r  20' 

. 

It  Is  shown  by  Luedecke  that  part  of  the  scolecite  déviâtes  optically  from  the  requirements 
of  the  monoclinic  sysiem;  hère  belougs  the  minerai  from  tbe  Schattige  Wichel,  etc. 

Crystals  sleuder  prismatic,  twins  with  a  as  tw.  pi.,  showing  a  feather-like^ 
striation  on  b,  diverging  upward  at  15  -22"  Zeph.  (24°-26°  Dx.)  ; 
also  as  pénétrât lon-twins.  Faces  ni  often  delicately  striated  hori- 
zontally.  Crystals  in  divergent  groups.  Also  massive,  fibrous  and 
radiated,  and  in  nodules. 

Cleavage:  m  nearly  perfect.  H.  =  5-5-5.  G.  =  2-16-2-4. 
Luster  vitreous,  or  silky  when  fibrous.  Transparent  to  subtrans- 
lucent. Pyroelectric:  on  heating,  the  end  with  oc  +,  also  a  +, 
prisms  and  b  -. 

Optically  — .  Double  refraction  weak.  Ax.  pi.  and  Bx^  J_  i. 
Bx.  A  (J  =  15M6°.    Axial  angles,  Schmidt': 


m 


m. 


Iceland.  Flink. 


Iceland    2H..r  =  82' 26' Li         2Ho.r  =  124'    1'       .-.    2Vi^r  =  85' 22* 
2H..y  =  33'  48'  Na       2Ho.y  =  123'    0'       .  -.    2Va.y  =  86'  26' 
2H*.gr  =  34'  10'  Tl        2Ho^  =  121'  26'       .  *.    2Va.«r  =  37'  14' 
Alsomeasured  2E,  =  55'  44'  .-.    p  =  1-4952 

Comp.— CaAl,Si,0„  +  3H,0  or  CaO.Al,0,.3SiO,.3H,0  =  Silica 459,  alumina 

26-0,  lime  14-3,  water  13-8  =  100. 

AnaL— 1,  IgelstrOm,  Jb.  Min.,  361.  1871.     2,  Hersch.  Inaug.  Diss.,  p.  12.  Zurich.  1887. 
3.  Lemberg,  Zs.  Q.  G^..  28,  551.  1876.    4.  Petersen,  Jb.  Min.,  852,  1873.    5,  E.  £.  Schmid, 
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Ber.  Oes.  Jena.  14,  p.  62.  June  9,  1880.  6,  Luedecke,  Jb.  Min.,  2.  19,  1882.  7.  Bechi,  BoU. 
Corn.  O.,  541.  1879.  8,  HillebiUDd,  U.  8.  O.  Surv..  Bull.  20,  86,  1885.  9,  J.  T.  Donald.  £ng. 
Mng.  J.,  61.  474.  April,  1891.  10,  Darapsky,  Jb.  Min..  1,  66. 1888.  11.  Husaak,  Bol.  Oomm. 
Qeol.,  S.  Paulo,  No.  1,  p.  8.  180. 

G.  SiO,   AUO,    CaO   Na,0  H,0 

1.  LunddOrrafiftU  4656    2575    15 00      —     ISSO  =  10061 

2.  Bulandstlndr  2*256    {  46*12    26*25    14*87      —     18*89  =  100*68 
8.  Iceland  46  27    26*16    18*70    0*48    18*89  =  100*45 

4.  PoonaMUe  2296        46*91  26*08  18*38  0  22    18  83  K,0  008  =  100*40 

5.  Etzlithal  2*27         45  70  27*46  14*29  OU    18*45  Fe^O.  016,  MgO  006=  101  2^ 

6.  Fellinenalp  2*27      |  46*48  25*89  14*07  0*49    13*24  =  100 12 

7.  Casarza  46*65  25*82  14*44      —     18 00  MgO  0*11  =  10002 

8.  Table  Mt..  Col.  46*08  25*28  12*77  104  [14*48]K90  0*13,  Fe,0«  0*27=100 

9.  Black  L..  Québec  46*24  26  08  1409      —     18-88  =  100*24 

10.  Chili  215         47*69    25  45    14  05      —     18  25  MgO  ^r.  =  100*44 

U.  Tuberflo  45*96    26  08    18  58      —     13*67  =  9919 

According  to  Damour,  Iceland  columnar  masses  lost  nothing  in  dried  air;  nothing  until  the^ 
beat  apolied  exceeded  100**  C;  at  800"  it  liad  lost  5  p.  c,  which  it  regained  in  moist  air;  at  a 
dull  rea  beat  the  loss  was  12  p.  c,  and  it  was  no  longer  hygroscopic;  at  a  brigbt  red  it  loti 
13*9  p.  c  and  became  after  intumescence  a  wbite  enamel. 

Ôersch  (1*  c*)  b<^  obtained  the  foUowing  results,  after  two  bours'  beating  in  each  case: 

225"        290*  red  ht. 

4*89       4  78        13-86  p.  c. 

Pyr^  •to. — B.B.  sometimes  curls  up  like  a  worm  (whence  the  name  from  a-KoâXt/^,  atoorm, 
which  gives  êcoleeite,  and  not  seoUnte  or  seolegite);  other  varieties  intumesce  but  slightly,  and  ail 
fuse  at  2-2*2  to  a  white  blebby  enamel.     Gelatinizes  with  acids  like  natrolite. 

Oba.— Occurs  in  the  Berufiord,  Iceland.  where  the  crystals  of ten  exceed  two  inches  in  len^th, 
and  axe  occasionally  a  quarter  of  an  inch  thick.  It  bas  also  been  met  with  in  amygdaloid  at. 
Staffa;  in  the  Isle  of  Mull;  in  Skye,  at  Talisker;  near  Eisenach  in  Saxony;  near  the  Viesch 
Glacier.  Valais;  common  in  fine  crvstallizations  in  the  Deccan  trap  arca«  in  British  India, 
near  Poona,  and  from  railroad  tunnels  and  cuttings  in  the  Bhor  Ghfit;  in  Greenland;  at  Parlas, 
Finlund;  in  Auvergne;  the  valley  of  Cachayual,  in  Chili;  tbe  Serra  de  Tuberâo,  Santa  Cathanna,. 
Brazil. 

In  tbe  United  States,  in  (hlorado  at  Table  Mountain  near  Golden  in  cavities  in  basait. 

In  Canada,  at  Black  Lake,  Megantic  Co.,  Québec,  in  a  granité  dike  in  the  serpentine  région. 

Artif. — Obtained  by  Doelter  in  a  manner  analogous  to  other  zeolites  by  recrystallization  in  a 
closedtubeat  150".  See  Jb.  Min.,  1,  185.  1890.  Lemberg  shows  that  scolecite  may  be  con- 
verted  into  natrolite  (and  mesolite)  by  the  slow  action  of  soda  solutions,  Zs.  G.  Ges.,  28,  551, 1876. 

Réf.— >  Ak.  H.  Stockh.  Bihang.  13  (2),  No.  8.  1887;  cf.  also  Zeph.,  Zs.  Kr..  8,  588.  1884; 
and  earlier.  Rose,  Po^g  ,  28.  427.  1883:  Luedecke,  Jb.  Min.,  2,  1,  1881;  the  latter  gives  the  early 
literature.    Further,  Luedecke.  Zs.  Nat.  Halle,  63,  42,  1890. 

«  Cf.  Dx.,  Min..  1,  886,  1862.  Luedecke,  1.  c.  »  Zeph.,  Iceland,  1.  c.  *  Flink,  1.  c,  also 
several  doubtful  planes.  *  Scbmidt,  Zs.  Er.,  11,  587,  1886;  cf.  Dx..  Luedecke,  Flink,  1.  c,  also 
WyrouboflP.  Bull.  Soc.  Min.,  9,  266,  1886. 

On  pyroeketricity.  Rose  and  Riess.  Pogg.,  59,  368,  1843;  Hankel,  Abh.  Sflchs.  Akad.,  12, 
85.  1878.  and  Wied.  Ann.,  6,  56,  1879;  FriSTel  and  Gramont,  Bull.  Soc.  Min.,  8,  75,  1885. 

466.  MBSOLITS.  Fuôhê  &  OeJilen,  Schw.  J.,  8,  358.  1818,  18,  16,  1816.  Mesotyp  pt. 
Fibrous  Zeolite  pt.  Mehl-Zeolith  pt.  Lime-and-Soda  Mesotype.  Antrimolite  Thom.,  Min.,  1, 
826,  1836.     Harringtonite  Thom.,  ibid.,  828. 

Monoclinic  and  triclinic*  In  prismatic  crystals  near  scolecite  in  form  and 
angles,  and  twinned  like  them.  Prismatic  angle  about  88°.  Latéral  planes  often 
vertically  striated.  In  more  or  less  divergent  groups  or  tufts,  often  very  délicate. 
Also  massive;  nodules  or  masses  usnally  silky  fibrous  or  columnar;  often  bristled 
with  capillary  crystals;  sometimes  consisting  of  interlaced  fibres;  rarely  stalactitic, 
radiated  fibrous  within;  occasionally  cryptocrystalline,  porcelain-like. 

Des  Cloizeaux  describes  crystals  which  are  twins  and  show  variations  in  extinction-directions 
which  throw  them  into  the  triclinic  system.  Min.,  1  388.  1862.  Brazilian  crystals,  examined  by 
Hussak,  are  also  complex  twins  and  apparently  triclinic. 

Cleaviu^e:  prismatic,  perfect.  Brittle,  but  tough  when  cryptocrystalline. 
H.  =5.  G.  =  2-2-2-4;  2-39,  Iceland.  Luster  of  crystals  vitreous;  of  fibrous 
masses  more  or  less  silky.  Color  white  or  colorless,  grayish,  yellowish.  Trans-^ 
parent  to  translacent;  opaque,  when  amorphous. 
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Var.— Besides  (a)  the  ordinary  acicalar  and  caplUary  ciystallizations,  divergent  tuf ts  (1 
•délicate  oommonly  than  thoae  of  natrolite,  but  sometimee  downy),  and  flbrous  nodules  or  masses, 
meaolite  occurs  (6)  io  flbrous  stalactites,  with  the  flbers  radiating  from  the  center — the  variety 
called  AntrimoUte  by  Thomson,  from  Antrim.  Ireland,  having  a.  =  85-4.  G.  =  2*096;  also 
<6)  amorphous,  chalk-white,  like  au  almond  in  luster,  opaque  and  tough,  with  H.  =  5-5*5,  and 
G.  =  2*21,  the  yariety  named  Hàningioniie  by  Thomson,  also  from  Antrim;  G.  =  2174, 
Haughton. 

OcUaetite  (p.  602)  is  intermediate  between  natrolite  and  ordinary  mesolite. 

Comp. — Intermediate  between  natrolite   and  scolecite  and  corresponding  to 

"  r*Al  ai  Ô    3H  ô  •    ^^^  ™^^^  between  thèse  two  compounds  varies  somewhat 

If,  as  often,  iNa,  :  Ua  =  1  :  2^  the  percentage  composition  is:  Silica  46'4,  alumina 
26-3,  lime  9-6,  soda  5  -3,  water  12  4  =  100. 

AnaL~l-8,  Schmid,  Pogg.,  142,  121,  1871.  4,  Lemberg.  Zs.  G.  Ges.,  28,  562,  1876. 
5.  Luedecke,  Jb.  Min.,  2,  88.  1881.  6.  Pisani.  C.  R.,  73,  1448.  1871.  7,  O.  C.  Marsh.  Dana 
Min.,  431.  1868.  8,  Uillebrand,  U.  6.  G.  Surv.,  Bull.  20,  35,  1885.  9,  Sadtler.  Am.  Ch.  J.,  4, 
857,  1883.  10,  Hussak,  Bol.  Comm.  G.,  S.  Paulo.  No.  7,  5,  1890.  11,  12.  Darapsky.  Jb.  Min..  1, 
66,  1888.  13,  Heddle,  Phil.  Mag..  13,  148.  1857.  14,  C.  y.  Hauer,  Ber.  Ak.  Wien,  12,  29i 
1854.    15,  Haughton,  PhU.  Mag.,  32.  225.  1866. 

G.  SiO,    Al.O.    CaO   Ka,0   H,0 

1.  StromO  216         47*40    2705      916    4*69    18  85  MgO  0*06  =  101*71 

2.  Iceland  2*18         47*13    26*52    10*87    4  50    13*19  MgO  0*08  =  101*74 
8.        *'  218         46*58    27*57      9*11    8*64    12*94  MgO  0*08  =    99*92 

4.  "  45*96    26*69      9*47    5*99    12*78  =    99*99 

5.  Pflasterkaute  2*282       48*88  29*04  784  7*80  11*75  =  100  26 

6.  Gignat  42*3  281  10  0  6  7  141    E.O  tr.    =101*2 

7.  G.  Blomidon,  N.  8.  45  89  27  55  9*13  5*09  12-79  K,0  0*48  =  100*98 

8.  Table  Mt..  CoL  f  46*17  2688  877  619  1216=100*17 

9.  Fritz  Is.,  Pa.  43  29  2502  1215  3 40  16*01  =    99*87 

10.  Botucalu  47-61  26*80  7*06  7  80  12*11  =  101*40 

11.  Atacama  46*74  25*99  911  5*23  12*41  =    09*48 

12.  Coquimbo  4&15  2653  11*86  224  13  81  E.O  0  45  =  100*04 

13.  Irelaud,  Antrimolits  45*98  2618  10  78  4*54  1800  =  100*45 

14.  '*       HàrringtonUô  2*174       45*07    26*21    11-82    3*75    14*84»=  100*69 

15.  Bombay,  "  4560    27  80    12*12    2*76    12*99  KiO 0*63, MgO <r.=101'40 

•  At  100"  1-41  p.  c 

Pjrr.,  etc. — Tields  water  in  the  closed  tube.  B.B.  becomes  opaque,  swells  up  Into  yermlcular 
forms,  but  not  in  so  marked  a  manner  as  scolecite,  fusing  easily  to  a  blebby  enamel.  Gelatinizes 
with  hydrocliloric  acid  (Fuchs). 

Obs.— Occurs  in  amygdaloid  and  related  rocks.  The  flbrous  kinds,  especially  the  coaiaer, 
are  usually  a  little  less  smoothly  or  neatly  flbrous  than  tbose  of  natrolite.  On  Skye.  in  délicate 
interlacing  crystals  called  eotUm-êione,  and  in  feathery  tufts,  and  in  solid  masses  consisting  of 
radiatiug  crystals;  lu  downy  tufts  and  other  forms  at  Naals5,  Fftrôer;  also  with  chabazlte  io 
Eigg;  near  Ëdinburgh  aod  Kinross,  and  at  Hartfield  Moss,  in  Scotland;  in  Antrim,  atthe  Giant's 
Cause way,  in  acicuTar  crystallizations;  also  at  Ballintoy  in  Antrim.  stalactitic  (anirimoUie), 
investing  yellow  calcite,  or  chabazite;  in  Antrim,  in  yeins  of  amorphous  mesolite  (Aarr»n^<ofi»(0), 
at  Port  rush  and  at  the  Skerries;  and  at  Magee  Island,  and  Agnew's  Hill.  5  m.  W.  of  Lame.  In 
cavities  in  the  basait  of  tlie  Pflasterkaute,  near  Eisenach  (Credner,  Jb.  Min.,  59,  1860,  Luedecke, 
1.  c.)  with  thomsouite,  gismondite.  phillipsite,  etc.  In  augite-porphyryte  in  the  Serra  de 
Botiicatu,  Brazil;  also  at  other  localities,  as  stated  abovc. 

lu  tlie  United  States  with  other  zeolites  on  Fritz  island  in  the  Bchuylkill  R. .  Penn.  ;  in  the 
basait  of  Table  3U.  near  Golden,  Colorado,  with  other  zeolites.  In  tbe  North  Mountain  of 
Einj^'s  Ce,  and  Gates's  Mountain,  of  Annapolis  Co.,  N.  Scotia,  with  farôelile.  in  masses, 
sometimes  large  (one  reported  as  large  as  a  man's  head).  usually  within  fine  flbrous,  radiated. 
and  somewhat  plumose;  also  at  Cape  Blomidon. 

Réf.— ^  Made  triclinic  by  Dx.  on  optical  grounds  (Min.,  1,  p.  888).  the  crystals  bein^  pene- 
tration-twins  and  a  section  |  c  beiug  divided  into  four  sectors  with  extinction-directions  inclined 
\V  to  15°  in  those  adjacent,  but  aïîke  for  those  opposite.  Luedecke  (Jb.  Min.,  2,  28,  1881;  Zs. 
Nat.  Halle,  63.  42.  1890)  has  attempted  to  estabiish  an  orthorhombic,  a  monocHnic.  and  a 
triclinic  variety;  tbe  tirst  being  galactite  from  Bishoptown  (which.  however,  is  more  naturally 
placed  under  natrolite);  the  second  tbe  niesoliie  from  Iceland  and  Pflasterkaute;  the  third  the 
crystals  from  an  unknown  locality  described  by  Des  Cloizeaux.  Schmidt  (Zs.  Kr.,  Il,  594. 1886), 
however,  argues  that  it  is  probably  monocHnic  like  scolecite. 
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456.    Thornsonite 
467.    Hydronephelite 

Banîte. 


Thornsonite  Oroup, 

Orthorhombio 
Hexagonal 


466.  THOMSONITB.  Mesotype  pt.  H.,  Tr..  1801.  Thornsonite  (fr.  Scotland)  Brooke^ 
Ann.  Pbil..  16,  198.  1820.  Comptonite  (fr.  Somma)  Brewêier,  Ed.  Phil.  J..  4,  181,  1821. 
Mesole  Ben.,  Ed.  PhU.  J.,  7,  6, 1822.  Triploklas  BreUh,,  Char.,  1882.  CbaHlite  T,  Thomton, 
Min.,  1,  824.  1886.     Scoulerite  R  B.  Thomson,  Phil.  Mag.,  17r  408,  1840.     Ozarkite  (fr.  Arkan 

"  '  "      ~    .m 


)  8hep.,  Am.  J.  Se.,  2,  251.  1846.    Earpbostilbit  v.  Walt.,  Vulk.  Gest ,  272,  1858.    Farôelite 
(=  Mesole)  HeddU,  Pbil.  Màg.,  13,  50,  1857.  15,  28.  1858.     Tousonite  Ital 

Orthorhombio.     Axes  à:h:è  =  0-99324  :  1  :  1  -00662  Brôgger*. 

100  A  110  =  44^  48^',  001  A  101  =  45°  23',  001  A  011  =  45^  lli'. 


Fonns*: 

a  (100.  i^) 
b  (010,  i-i) 
c  (001,  O) 


111(110,/) 
r  (101,  l-i) 
d  (401,  4-i)? 
e  (801,  8-i)? 


«(01 -48.  A4) 

y  (012,  H) 

p  (111. 1) 


The  axial  ratio  (as  noted  by  Bgr.)  déviâtes  but  little 
fiom  the  isometric  System;  cf.  the  angles  forp  below. 
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ïïg.  1,  Kilpatiick.  Qreg  &  Lettsom. 
2,  Norway.  BrOgger. 


Distinct  CTjstals  rare;  in  prisms  with  prismatic  faces  stronglj  striated  verti- 
caUy.  Gommonly  colamnar,  structure  radiated;  in  radiated  spherical  concrétions; 
aiso  closely  compact. 

GleaTage:  b  perfect;  a  less  so;  c  in  traces.  Fracture  uneven  to  subconchoidal. 
Brittle.  H.  =  5-5*5.  G.  =  2-3-2 '4.  Luster  vitreous,  more  or  less  pearly.  Snow- 
white;  reddîsh,  green;  impure  varieties  brown.  Streak  uncolored.  Transparent 
to  translucent.  Pyroelectric.  Optically  +•  ^^«  pl-  I  ^«  Bx  JL  b.  Dispersion 
p  >  V  strong.    Axial  angles,  Dx.  : 


Dumbarton 

2E,     =  82'-82'  18' 

aBfc,  =  84'  ll'-84°  42* 

Seeberg 

2Ha.r  =  65*  22'  2Ho.r  =  182'  26' 

.-.  2V,  =  58''50'  2E,  =  86'4r  0^ 

Mte.  Somma 

2E,     =  86" 

2E„,  =  89'  58' 

Fa.s8athal 

2E,     =98' 26' 

2Ew  =  96''  68' 

=  l'SOSDx. 


Var.— 1.  OrdUnary.  (a)  In  regular  crystals.  usually  more  or  less  rectangular  in  outline, 
prismatic  in  habit.  {Jb)  Prisms  slender,  often  vesicular  to  radiated.  {e)  ludiated  fibrous. 
(d)  Spherical  concrétions,  consisting  of  radiated  fibers  or  slender  crystals.  Also  massive,  granular 
to  impalpable,  and  white  to  reddish  brovrn,  less  often  green  as  in  Untonite,  anal.  15,  16. 
The  spherical  massive  forms  also  radiated  with  several  centers  and  of  varying  colors,  hence  of 
much  beanty  wben  polished. 

OtarkUe  is  a  white  massive  thomsonite  (as  shown  by  Smith  and  Brush).  either  granular  çt 
compact,  with  G.  =  2*24,  from  Arkansas. 

2.  Meêolê  {Farôelits  of  Heddle),  the  original  from  the  FflrOer,  occurs  in  spherical  concrétions, 
-consisting  of  lamellar  radiated  individuals,  pearly  in  cleavage.  It  occurs  with  mesolite  and 
apophylute,  and  contains  a  little  more  silica  than  normal  thomsonite.  Mesole  was  long  since 
referred  to  thomsonite  by  Haidinger. 

Seoîderite  R.  D.  Thomson,  from  Portrush.  Antrim,  is  mesole  in  structure. 

8.  OhàUUte  Thomson  is  a  compact  variety,  of  a  réddish  brown  color,  from  the  Donegon 
Mts.,  Antrim,  cf.  5th  Ed.,  p.  425. 
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CoM^— (Ns„Ca)Al,Si,0,  +  tH,0  or  (Na„Ca)0.  Al,0,.2SiO,.|H,0.    The  ratio 
of  Na,  :  Ga  varies  from  3  :  1  to  1 : 1.    Percentage  composition: 

SiO,  A1,0.  CaO  Na,0  HtO 

Ca  :  Na,  =  8  :  1  870  81*4  12*9  4'8  18*9    =    100 

"       "=2:1  86-9  81-4  11  S  6*4  13-8    =    100 

•'       -=1:1  86-8  81-8  86  95  188    =     100 

Mesole  shows  a  little  more  silica,  and  the  same  is  true  of  some  other  varieties,  and  it 
does  not  seem  possible  to  ezplain  this,  in  ail  cases,  by  the  assumption  of  free  quartz. 

AaaL— 1.  8.  Rg.,  J.  pr.  Ch.,  69.  849.  1853.  2.  Pogg.,  46,  286. 1889.  4. 5.  Leuiberg,  Z».  G. 
Ges.,  28.  556,  554.  1876.  6.  7.  Hersch,  Inaug.  Diss.,  p.  22.  Zurich,  1887.  8.  Haushofer.  J.  pr. 
Ch.,  103,  805,  1868.  9,  Svehla:  Yh.  G.  Ëeichs..  24,  1882.  10.  John,  ib..  304,  1875,  after 
deducting  19  p.  c.  CaCOt.  11.  Luedecke.  Zs.  Er.,  7,  88.  1882.  12,  Young.  Ch.  News.  27,  56, 
1878.  1^15.  Miss  L.  A.  Linton,  quoted  by  Peckham  and  Hall.  Am.  J.  Se.,  19,  122.  188a 
14a,  recalculated  (to  SiO*  =  40*45)  on  the  assumption  of  the  présence  of  free  silica.  16.  F.  L. 
Sperry.  priy.  contr.  17.  Smith  and  Brush,  ib.,  16,  60,  1858.  18-20,  W.  F.  UiUebrand,  U.  8. 
0.  Surr..  Bull.  20.  pp.  19,  25,  1885. 

0.  SiO,    A1.0.    CaO   Na,0  E,0   H,0 

1.  Dumbarton  2'883       38  09    31*62    12*60    4*62      —     13-40  =  100*38 

2.  Seeberg,  CampUmiUê       237         3874    3084    13-43    3*85    054    1310  =  100 50 
8.  Hauenstein  2-857       39 63    3125      727    808      —     1303  =    9921 

4.  Eilpatrick  8721    81 72    1360    420      --     1327  =  100 

5.  FftrOer.  FarôelÙe  39*98    2962    11*77    4*87      —     13-76  =  100 

6.  "  "  2-252       41*56    28  23    11-89    4*20      —     14*96  =  100*86 

7.  Hauenstein.  MbêoU         2196    {  3987    2940     815    826     —     14*52  =  100*20 

8.  SeisserAlp  2*309       39-60    81*55    11*98    410     —     1310  =  100*38 

9.  Eulenberg  88*44    31*48    18*60    3-53      —     1293  =    99*98 

10.  Monzoni  39  24  27*90  12  45  7*95  0*60  11*86  =  100 

11.  Pâasterkaute                  2*295  36  86  30*46  18*70  0*46  —  18*22  =    99*70 

12.  Mugdock                        2*880  8684  81  57  13  54  481  —  18  54  =    99*80 

13.  Grand  Marais,  opaq.  wh.  |  4045  2950  1075  4*76  0*36  13-98  Fe,Ot  0*28=  99*9» 

14.  "  "  {46-02  26-72  9*40  3*76    039  12*80  Fe,0. 0-81=  99*90 
14a.  "  '  "  40-45  29*37  10*48  4*28    0*42  18*98  Fe,0, 0*88=  99*76 

15.  "  "  Lintoniiê  40*61  80*21  10*87  406    0*49  13*75  ¥eO 040  =    9989 

16.  "  •*  *•  I  44*58  27*86  9  90  5*92*    —  13*08  MgO 026  =  10105 

17.  (karkité  3685    29*42    1395    3*91      —     13*80  Fe,0.  155=  99*43 

18.  Table Mt.,  Col.,  êphenOêi  40*52    29*22    12*43    4*31      —     1279  Fe,0.  0*79=10006 

19.  ••  "  40-88    29-68    11-88    472     —     1291  =  100*07 

20.  "  ••  I  40-69    29  93    11*91    4*44      —     12*86  =    99*88 

•  Probably  a  little  too  high. 

The  Mitte1gebirj?e  minerai  changes  but  slightly  in  molst  or  dry  air,  aooording  to  Damour; 
after  two  hours  at  28^)**  C.  it  loses  6*1  p.  c.  and  very  slowly  regains  the  water  lost  in  the  open 
air,  the  loss  being  reduced  to  1*5  p.  c.  after  forty  hours.  At  a  red  beat  the  loss  is  13*3  p.  c,  and 
the  minerai  becomes  fused  to  a  white  enamel. 

Hersch  (1.  c.  anal.  6)  obtained  the  foUowing  résulta  after  two  hours'  heating  in  each  case  : 


Temp.           100"           150' 
H,0             1*61           3-68 

195* 

4-84 

240* 
5-58 

805* 
7-95 

red  ht. 
14*98  p.  c. 

for  '*  mesolith,"  anal.  7: 

Temp.           lOO**           160'' 
H,0              2*43           8*19 

200' 
4-98 

250' 
5*99 

800' 
7*92 

red  ht. 
14*60  p.  c. 

Pyr.,  etc. — ^B.B.  fuses  with  intumescence  at  2  to  a  white  enamel.  Gelatinizes  with  hydro- 
chloric  acid. 

Obs.— Found  in  cavlties  in  lava  and  other  igneous  rocks,  sometimes  with  elœoUte  as  a  resuit 
of  its  altération. 

Occurs  near  Eilpatrick.  and  at  Eilnia]co1n)  and  Port  Glasgow,  Scotland,  in  amygdalold;  in 
XiM^  lavas  of  Somma  {compionite);  in  basait  at  the  Pâasterkaute  in  Saxe  Weimar;  at  Soeberg  and 
elsewhere  in  Bohemia.  in  the  cavities  of  pbouolyte;  iii  the  Cyclopean  islands.  Sicily.  with  anal- 
cite  aud  phillipsite:  on  the  islands,  Lâven,  Ar5.  etc..  in  the  Langesund  fiord.  aiso  Elokker- 
bolmen  near  Brevik.  Norway;  in  tbe  Ffirôer;  in  pbonolyte  at  Hauenstein,  Bohemia:  in  Hungary, 
'near  Schemnitz:  at  Theiss,  Tyrol;  at  Mt.  Monzoni.  Fassathal;  in  straw-yellow  needles  {earpmh 
êtUbite)  at  the  Beruflord,  Iceland,  G.  =  2*862. 
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Long,  sleDder.  prismatlc  ciystallizations,  of  a  grayish  white  color,  are  obtained  at  Peter's 
Point,  Nova  Scotia,  wiiere  it  Ib  associated  with  apophyllite,  mesotype,  laumontite.  and  other 
related  minerais.  In  tbe  U.  S.,  occurs  tibrous  radiatea  and  massive  (oearkite)  at  Maguet  Cove,  in 
tbe  Ozark  Mts.,  Arkansas,  in  caviiies  in  elœolite  (from  tbe  altération  of  wbicb  it  bas  apparentlj 
lesulted),  witb  sleuder  prisms  of  upatite.  Also  in  tbe  amygdaloid  of  Grand  Marais.  L.  Superior, 
wbich  yields  tbe  water-worn  pebbles  on  tbe  sbores  of  tbe  lake;  tbey  are  in  part  wbite  porcelain- 
like,  in  part  fibrous  rndiated  witb  several  centers,  and  showing  zones  of  green,  red,  and  white; 
also  fine  granular,  of  a  green  color  {linionitéjy  anal.  15,  16;  named  from  Miss  Laiira  A  Linton. 
In  tbe  basBilt  of  Table  Mt.  near  Golden,  Colorado. 

Meèole  is  from  tbe  cave  of  NaIsO,  island  of  F&rO;  Disco  I.,  Greenland;  Annaklef,  Sweden, 
a  few  miles  west  of  C.  Blomidon,  Bay  of  Fundy,  near  tbe  small  village  of  Ft.  George. 

Alt. — Tbe  Mte.  Somma  comptonite  is  partially  altered,  involving  a  loss  of  water,  assumption 
of  CaCOa,  and  a  cbange  in  tbe  amoimts  of  silica  and  alumina.    Analyses  by  E.  Scaccbi  gave: 


SiO, 

Al.O, 

CaO 

Na,0 

H,0 

CO, 

4118 

12  22 

3801 

204 

1-79 

1-79    =    99  95 

8917 

85  99 

14Ô5 

2-87 

5-77 

[1-56]  =  100 

Ace.  Napoli,  Dec.  12,  1888,  tbe  analyses  corrected  by  Catbrein,  Zs.  Er.,  18,  101,  1890. 

Lemberg  bas  sbown  that  solutions  of  potassium  and  sodium  carbonate  in  8i  montbs 
aocomplisbed  an  excbange  of  potassium  and  sodium  respectively  for  most  of  tbe  calcium,  but 
more  rapidly]  in  tbe  former  case.  Furtber  tbe  potasb  compound  soformed  is  largely  reconverted 
into  tbe.  original  minerai  by  treatment  witb  calcium  cbloride.    Zs.  G.  Ged.,  28,  565,  1876. 

Doelter  sbows  tbat  by  slow  cooling  after  fusion,  a  crystalline  niass  is  obtained,  consisting  of 
distinct  anorthite  crystals,  chietly  twms.  Tbis  corresponds  witb  tbe  formula  above  accepted 
(Rg.)  by  wbicb  it  is  essentially  a  bydrate  of  anortbite. 

Réf.— *  Lâven,  Langesund  fiord,  Norway,  16,  641,  1890;  also  earlier.  Zs.  Er.,  2,  289,  1879. 
'SeeBgT.,  1.  c,  cf.  also  Greg,  Min..  158,  1859.  Dx.,  Min.,  1.  874,  1862.  Also  perbaps  706, 
Pbillips,  but  doubfful;  cf.  Gdt.,  Index,  3,  205,  1891.  Luedecke,  1.  c,  gives  0-1*50 (=  x)  on 
tbomsonite  from  tbe  Ptlasterkaute.  Twins,  resembling  harmotome,  are  mention ed  by  Gutbe» 
JB.  Ges.  Hann.,  14,  47,  1864. 

PiCROTHOMSONiTB  Mèneçhini  A  Beehi,  Am.  J.  Se.,  14,  68,  1852.  Piciotonsonite  lUU, 
Like  tbomsonite  in  form,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and 
possibly  as  a  resuit  of  altération.  Occurs  in  radiated  masses,  laminated  in  structure;  H.  =  6; 
G.  =  2'278;  luster  pearly;  white;  transparent  in  small  fragments;  very  fragile.  Analysis,  Bechi: 

SiO,  40-86     A1,0,  81-25     MgO  6  26     CaO  1099     Na,0,E,0  0*29     H,0  10*79  =  90  94 

B.B.  fuses  to  a  wbite  enamel,  witb  intumescence.  Dissolves  in  cold  acids  and  gelatinizes. 
Occurs  with  caporcianite  in  tbe  gabbro  rosso  of  Tuscany.  The  name,  from  niKpôî,  oUUr,  and 
ihomaoniU,  alludes  to  tbe  magnâa  présent. 

457.  HTDRONXIPHEUTII.    F.  W,  Clarke,  Am.  J.  Se.,  31,  265,  1886. 
Ranite.    Rauit  S.  R.  Paijkull,  Inaue.  DiBS.,  Ber.  Cb.  Ges.,  7,  1884,  1874.    Rauite  wrang 
crthog.  Hydronepbelit-spreustem  Brôgger,ZA.  Er.,  16,  284,  1890. 

Probably  hexagonal.     In  massive  forme,  with  radiated  structure. 

H.  =  4-5-6.  G.  =  2-263  Clarke;  2-48  PaijkuU.  Luster  vitreous.  Color 
white;  also  dark  gray  to  grayish  black.  Translucent  to  nearly  opaque.  Optically 
uniaxial,  positive. 

Comp.,  Yar.— For  hydronephelite  HNa,Al,Si,0„  +  3H,0  or  2Na,0.3Al,0,. 
6SiO,.7H,0  =  Silica  39'3,  alumina  334,  soda  135,  water  13-8  =  100. 

Kanite   is   (Ka,,Ca)Al,Sii08  +  2H3O,  wbicb  is  équivalent  to  RtAUSitOu  +  8H1O  like 
hydronephelite.    Calcium  is  présent  witb  tbe  sodium. 
AnaL— 1,  F.  W.  Clarke.  1.  c.     2,  Paijkull,  1.  c. 

G.         SiOa   AlaO,    CaO  Na,0   E»0    H,0 

1.  HydronephsUU    2*268       88*99    88*62    007    1807    112    12*98  =  99*85 

2.  Itanitê  2*48         89*21    81*79    507    11*55     —     11*71  Fe,0«  0*57  =  99-90 

Other  analyses  of  hydronephelite  on  materlal  sligbtly  impure  gave  results  similar  to  thoee 
quoted. 

P3rr.Y  «to.~Fusîble  easily  to  a  white  enamel..  Soluble  in  hydrochloric  add  with 
gelatinization. 

0\Mk.—HydronephéUU  is  from  Litcbâeld,  Maine,  where  it  occurs  intimately  mized  with 
sodalite,  from  tbe  altération  of  wbicb  it  has  been  derived. 

RaniU  occurs  on  tbe  island  Lâven  (also  called  LamO)  In  tbe  Langesund  fiord,  Norway,  wbere 
it  has  been  formed  from  tbe  altération  of  elseolite.  Named  for  tbe  old  Norse  sea-^od,  Ran. 
Brôgger  shows  that  it  includes  part  of  what  has  passed  under  tbe  name  of  9preuêttm,  see  also 
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APPENDIX  TO  ZE0LITE8. 

CHXiORAffTROLiTB  C,  T,  Jockaon;  J.  D.  WhUney,  J.  Nat.  Hist.  Boston,  6,  488,  1847. 
âhown  by  Hawes  not  to  be  a  bomogeneous  minerai.    An  analysis  gave: 

810,87*41,  Al,Oi  24-62.  Fe,0.  2-21,  FeOl-81,  Mg0  8'46,  CaO  22*20,  Na,0  0  82,  H,0  7  73 
=  99-75,  Am.  J.  Se,  10.  26,  1876. 

Beferred  by  Hawes  to  prebnite,  but  by  Lacroix  to  thomsonite  on  optical  nounds,  Bull.  Soc. 
Min..  10,  147.  1888.  It  occurs  in  small  rounded  pebbles'with  finely  radiated  or  stellated 
structure  and  of  a  ligbt  bluish  ^een  color.  H.  =  5'5.  G.  =  8*180.  Found  on  Jtbe  shores  of 
Isle  Royale.  Lake  Superior,  denved  from  the  trap.  Named  from  ;t^û9pds,  green,  âarpor,  $iar, 
XidoÇ,  sione. 

ZoNocHLOBiTB  A.  E.  Footô,  Rcp.  Amer.  Assoc..  65,  1873;  App.  n,  68.  Similar  to 
chlorastrolite.  Hawes  (Am.  J.  Se.,  10.  24,  1875)  obtained  from  au  analysis  of  a  dark  green 
spécimen:  SiO,  85*94.  A1,0,  19-41,  Fe,0,  680,  FeO  4*54,  MgO  2*48,  CaO  22*77.  Na.O  <r.. 
H3O  8  40  —  100*84.  Microscopic  examination  showed  tbe  présence  of  green  eartby  particles  as 
im purifies  disseminated  tbrough  a  white  minerai.  From  tbe  amygdaloid  of  Neepigon  Bay, 
Lake  Superior. 

DoLiANiTE  Engliûi  eoUeetorê;  Zte.,  Min.,  1,  485,  1862.  A.  Lacroix,  Bull.  Soc.  Min.,  8,  856, 
1885.  A  doubtful  zeolitîc  minerai,  stated  to  come  from  Kuock  Station,  Ayrshire,  Scoilaod. 
Occurs  in  cone-sbaped  masses  with  fan-sbaped  lamellar  structure;  cleavage  basai,  easy;  soft; 
luster  pearly;  color  wbite.     Optically  uniaxial,  négative. 

B.B.  fuses  witb  some  difficulty  to  a  wbite  enamel.    Analysis,  autbor  unknown: 

SiOa  53*24       AUO,  35*46       CaO  5*78       MgO  002       H,0  4-04  =  98*49 

Epibfharitb  a.  Knop,  Zs.  Kr.,  18,  668,  1891.  An  undetermined  zeolitic  minerai  occurring 
in  wbite  spberical  forms  with  radiated  fibrous  structure  on  natrolite  in  tbe  pbonolyte  of 
Oberscbaffbausen,  Eaiserstubl, 

Sasbachite  (Saspachite)  /.  SchiU,  Jb.  Min.,  452.  1846,  Dx.,  Min..  1,  420.  1862.  A  zeolitic 
minerai  from  Sasbacb  in  Kaiserstubl.  afforded  J.  Scbill:  SiO,  51*50.  Al.0, 16*51,  CaO  6*20. 
KtO  6  82,  MgO  1*98.  H,0  17  00  =  99*96.  Occurs  in  tufts  of  ûbers  and  concrétions;  G.=1'465; 
H.  =  4-5;  wbite  or  colorless;  luster  silky  to  vitreous.  Ëasily  soluble  in  bydrocbloric  acid. 
Occurs  in  doleryte  in  cavities,  and  is  often  overlaid  by  faujasite  and  apophyllite. 

Sloanite  Meneghini  éb  Beehi,  Am.  J.  Se.,  14,  64,  1852.  Ortborbombic  Cleavage: 
prismatic  (75^)  very  distinct.  In  radiated  masses  witb  transverse  fracture.  H.  =  4*5. 
G.  =  2*441.     Luster  pearly.    Wbite.    Opaque. 

Analysis,  Becbi,  Le: 

SiOa  4219    AUO,  3500    CaO  8*12    MgO  2*67    Na,0  0*25    KaO  0*03    H,0  12*60  =  10076 

B.B.  fuses  witbout  intumescence  to  a  wbite  enamel.  Dissolves  in  acids  even  in  tbe  cold, 
and  gelatinizes.  From  tbe  gabbro  rosso  of  Tuscany.  Kamed  after  Mr.  Sloane,  proprietor  of 
tbe  Mte.  Cutini  mine. 

Unknown  Zeoltte  0.  Beyer,  Min.  Mittb..  10.  81,  1888.  In  spberical  forms  and  crusts, 
sbowing  minute  crystals  (bexagonal  ?).     H.  =  4*5.     G.  =  2162.    Analysis,  O.  Beyer: 

SiOa  57*50     AUO.  18*11     CaO  4*68     MgO  1*20     K,0  6*98     Na.O  2  40     H.O  10*48  =  101.80 

OdIv  slightly  attacked  by  acids.  Occurs  In  amygdaloidal  cavities  in  slag-Uke  inclusions  of 
tbe  basait  of  tbe  Grossdebsaer  Berg. 


IL  Mica  Division. 


The  species  embraced  under  this  Division  fall  into  three  groupa:  1,  the  Mica 
Group,  including  the  Micas  proper;  2,  the  Clintonite  Group,  or  the  Brittle 
Micas;  3,  the  Chlorite  Group.  Supplementary  to  thèse  are  the  Vermiculites, 
hydrated  compouuds  chiefly  résulte  of  the  altération  of  some  one  of  the  micas. 

AU  of  the  above  species  hâve  the  characteristic  micaceous  structure,  that  is, 
they  hâve  highly  perfect  basai  clejivage  and  yield  easily  thin  lamin».  They  belong 
to  the  monoclinic  System,  but  the  position  of  the  bisectrix  in  gênerai  déviâtes  but 
little  from  the  normal  to  the  plane  of  cleavage;  ail  of  them  show  on  the  basai  sec- 
tion plane  aiïgles  of  GC  or  120°,  marking  the  relative  position  of  the  chief  zones  of 
forms  présent,  and  giving  them  the  appearance  of  hexagonal  or  rhombohedral 
symmetry;  further,  they  are  more  or  less  closely  related  among  themselves  in  the 
vnglcs  of  prominent  forms. 
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The  species  of  this  Division  ail  yield  water  npon  ignition,  the  micas  mostlv 
from  4  to  5  p.  c,  the  chlorites  from  10  to  13  p.  c;  this  is  prohably  to  be  regarded 
in  ail  cases  as  water  of  constitution^  and  hence  they  are  not  strictly  hydrous  sili- 
cates. 

More  or  less  closely  related  to  thèse  species  are  those  of  the  Serpentine  and 
Talc  Division  and  the  Kaolin  Division  following^  many  of  which  show  distinctlj 
a  mica-Iike  structare  and  cleavage  and  also  pseudo-hexagonal  symmetry. 


1.  Mica  Group;    Monoclinic. 


458.      MnsooYite 


459. 
460. 
46L 


Faragonite 

Lepidolite 

Zinnwaldite 


Potassium  Mica  H,KAl,(SiO,), 

àiixt-  0-57735  :  1  :  3*3128      fi  =  8»^  U^ 
Sodium  Mica  H,NaAl,(SiOJ, 

Lithium  Mica  KLi[Al(OH,F)JAl(8iO.).  pt. 

Lithium-iron  Mica        (K,Li),FeAl,Si.O,.(OH,F).? 

n  m 

Magnesium-iron  Mica     (H,K),(Mg,Fe),(Al,Fe),(SiO  J,  pt. 

a  :  i  :  (J  =  0-57735  : 1  :  3*2743        /î  =  90*^  G'' 
(H,K,(MgF)).Mg.Al(SiO,). 
Magnésium  Mica;  nsually  containing  fluorine^  nearly  free  from  iron. 

462B.    Lepidomelane  Annite 

Iron  Micas.    Gontain  ferrie  iron  in  large  amount. 


462.      Biotite 


462A.   Fhlogopite 


The  species  of  the  Mica  Gboup  crystallize  in  the  monoclinic  system*,  butwith 
a  close  approximation  to  either  rhombohedral  or  to  orthorhombic  symmetry;  the 
plane  angles  of  the  base  are  in  ail  cases  60"^  or  120^.  *They  are  ail  clianicter- 
ized  by  highly  perfect  basai  cleavage,  yielding  very  thin,  tough,  and  more  or  less^ 
elastic  laminsB.  The  négative  bisectrix,  a,  is  very  nearly  normal  to  the  basai  plane^ 
varying  at  most  but  a  lew  degrees  from  this;  hence  a  cleavage  nlate  shows  tl]& 
axial  interférence-figure,  which  for  the  pseudo-rhombohedral  f inas  is  often  uni- 
axial  or  nearly  uiiiaxial.  Of  the  species  named  above,  biotite  has  usually  a  very 
small  axial  angle,  and  is  often  sensibly  nniaxial;  the  axial  angle  of  phlogopite  is" 
also  small,  usually  10"  to  12°;  for  muscovite,  paragonite,  lepidolite  the  angle  is 
large,  in  air  commonly  from  50°  to  70°. 

The  Micas  may  be  referred  to  the  same  fundamental  axial  ratio  with  an  angle 
of  obliquity  differing  but  little  from  90°  ;  they  show  to  a  considérable  extent  tne 
same  forms,  and  their  isomorphism  is  further  indicated  by  their  not  infrequen^ 
intercrystallization  in  parallel  position,  as  biotite  with  muscovite,  lepidolite  with 
muscovite,  etc. 

A  blow  with  a  somewhat  dull-pointed  instrument  on 
A  cleavage  plate  of  a  mica  develops  in  ail  the  species  a 
six-rayed  percussion-figure^  (f.  1),  two  lines  of  which  are 
paralfel  to  the  prismatic  edges,  the  third,  which  is  the 
most  strongly  characterized  (Leitstrahl  Germ.),  is  parallel 
to  the  clinopinacoid  or  plane  of  symmetry.  The  micas 
are  often  divided  into  two  classes,  according  to  the  position 
of  the  plane  of  the  optic  axes.  In  the  first  class  belong 
those  kinds  for  which  the  optic  axial  plane  is  normal  to 
h  (010),  the  plane  of  symmetry  (f.  1)  ;  in  the  second  class  the 
axial  plane  is  parallel  to  the  plane  of  symmetry.  The 
percussion-figure  serves  to  fix  the  crystallographic  orienta- 
tion when  crystalline  faces  are  wantmg.  A  second  séries 
of  lines  at  right  angles  to  those  mentioned  may  be  more  or  less  distinctly  develop<»fT 


1. 


612  SILICATES. 

» 

by  pressure'  of  a  dull  point  or  an  elastic  surface,  forming  the  so-called  pressure^ 
figure;  this  is  sometimes  six-rayed,  more  often  shows  three  branches  only,  and 
sometimes  only  two  are  developed.  In  f.  1  the  position  of  the  pressnre-fignre 
is  indicated  by  the  dotted  lines.  Thèse  Unes  are  connected  with  gliding-planes 
inclined  some  67°  to  the  plane  of  cleavagë  (see  beyond). 

The  micas  of  the  ^r ^^  clnss  include:  Muscovite,  paragonite,  lepidolite,  also 
Bome  rare  varieties  of  biotite  called  anomite. 

The  second  dosa  embracea:  Zinnwaldite  and  most  biotite,  including  lepidom- 
elane  and  phlogopite. 

Ghemically  considered,  the  micas  are  silicates,  and  in  most  cases  orthosilicates, 
of  aluminium  with  potassium  and  hydrôgen,  also  often  magnésium,  ferrons  iron, 
and  in  certain  cases  ferrie  iron,  sodium,  lithium  (rarely  rubidium  and  cœsium); 
further,  rarely,  barium,  manganèse,  chromium.  Fluorine  is  prominent  in  some 
species,  and  titanium  is  also  sometimes  présent.  Other  éléments  (boron,  etc.)  may 
be  présent  in  traces.  Ail  micas  yield  water  upon  ignition  in  conséquence  of  the 
hydrôgen  (or  hydroxyl)  which  they  contain. 

The  composition  of  the  micas  is  still  involyed  to  a  greater  or  less  de^ee  in  uncertainty»  and 
-altbouçh  much  light  bas  been  thrown  upon  the  subject  in  récent  years,  it  is  impossible  to  giye 

Êeneral  formulas,  for  ail  the  différent  species,  which  do  not  rest  to  a  greater  or  less  extent  upon 
ypothesis^ 

Tscbermak  explains  the  composition  of  the  micas  by  regardlng  them  as  isomorphous  mixtures 
-of  the  foUowing  f undamental  molécules:* 

K  =  H,KAl,Si,Oi.  M  =  MgeSi,Oi,  -  8  =  H«Si.Oi, 

Of  thèse,  E  corresponds  to  ordinary  muscovite;  M  is  a  hypothetical  polymère  of  chrysolite, 
and  8  a  hypothetical  silicon  hydroxide  which  may  also  take  the  form  SisFiaOi.  In  E  other 
ratios  may  exist  between  the  hydrôgen  and  potassium,  e.g.,  K"  =  HKaAliSiiOit,  etc.;  also  the 
potassium  may  be  replaced  by  sodium  and  lithium;  further,  the  aluminium  by  ferrie  iron  (and 
chromium).  Also  tbe  magnésium  in  M  may  be  replaced  by  ferrous  iron  and  manganèse.  As 
brieÛy  summarized  by  the  author  the  composition  is  as  follows: 

Ordinary  Muscovite,  as  already  stated,  corresponds  to  the  simple  orthosilicate  formula, 
HaKAlaSisOia.  8ome  kinds,  however,  are  more  acidic  and  are  interpreted  as  équivalent  to 
8Hî,KAl,Si,0„  +  H4Si»0i,. 

Lepidolite  corresponds  to8EsAls8isOi 8 -h  8iftFi  804.  with  the  potassium  one-half  replaced 
by  lithmm  and  the  fluorine  by  hydrôgen. 

Zinnwaldite  is  (K,Li)8AUSi,Oi8»Fe«8isOi„SiB(F,H)i,04  in  the  ratio  of  10  :  2  :  8. 

Ordinary  Biotite  ("Meroxene")  is  HKAl.SiiOa  and  Mg48i808  in  the  ratio  of  1  :  1,  2  : 1,  and 
intermcdiate  ratios. 

For  the  "Anomite"  analyzed  the  composition  is  assumed  HEaAl8Si80ia,Mg68i80ia,  also  in 
the  ratios  from  1  :  1  to  2  :  1. 

Lepidomelane  is  HaEAliSiaOïa  and  MgeSisOia,  with  the  aluminium  largely  replaced  by 
ferrie  iron. 

Phlogopite  is  regarded  as  containing  the  molécules  E8Alt8i80ia,Mg6SisOia,H48iftOia  (or 
8i4F,a04),  often  in  the  ratio  3:4:1. 

For  the  f  uller  discussion  of  the  subject  and  the  process  of  calculation  by  which  thèse  sup- 
posed  fundamental  molécules  are  deduced,  référence  is  made  to  the  original  memoirs. 

Rammelsberg^  regards  the  micas  as  containing  the  three  silicates  RaSiOa,  H48i04,  Re8iOB  in 
various  molecular  relations,  e.g.,  Muscovite  is  R4SSi04  -f  AhSisOia;  the  more  acidic  kinds  are 

I  n  m 

Ri48i40,s  =  R,SiO.  +  3R4Si04.  which  is  further  written  tnRi4Si40,»  +  nR7Si40,s  +  jpRi48i,804». 
in  which  w  :  n  :  p  =  5  :  1  :  5,  7  :  1  :  7,  9  :  1  :  9  in  différent  cases.  Similarly  the  other  micas  are 
resolved  into  the  same  three  silicates,  and  the  ratios  in  which  they  enter  are  calculated.  That 
this  method  of  calculation  is  applicable  to  any  silicate,  however  complex,  is  obvions,  but  it  is 
difflcult  to  believe  that  the  results  reached  really  give  the  true  constitution  of  the  compounds. 

Clarke^  proposes  to  regard  ail  the  orthosilicate  micas  (as  indeed  other  aluminous  ortho- 
silicates) as  substitution  derivatives  of  Al4(Si04)3,  in  which  the  aluminium  is  more  or  less  com- 
pletely  replaced  by  other  metals,  the  possible  types  being: 

1.  2.  8. 

R,Al,(Si04).  R.Al8(Si04)«  R.Al(8i64)8 

Of  thèse  2  is  not  essential,  since  it  may  be  resolved  into  equal  molécules  of  1  and  &     Hère 

*  As  written  by  Tschermak,  thèse  bave  the  double  form,  E  =  H4EaAle8i«08«,  etc.,  and 
similarly  beyond. 
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R  représenta  a  univalent  métal,  as  H,E,Na,Li,  or  a  univalent  radical,  as  MgF,  AlFa,  AlO.  Further, 

in  n  n 

type  1  ia  obviously  équivalent  to  RRAlB(Si04)f ,  or  again  to  RtAU(810«)6,  where  R  =  Mg,Fe,Mn, 
«te.  ;  similarly  for  the  others. 

Under  thèse  types  may  be  embraced,  then,  ail  the  ortbosilicate  micas,  those  with  fluorine 
being  assumed  to  contain  the  group  MgF  (or  AlFa).  and  those  with  an  excess  of  oxygen  the 
univalent  group  AlO. 

For  the  more  acid  micas,  the  assumption  is  made  that,  analogous  to  the  feldspars,  they 
contain  polysilicic  add,  HtSiaO»,  which  is  tetrabasic  like  orthosilicic  acid.  For  this  there  would 
be  types  similar  to  thèse  above,  so  that  the  composition  of  a  given  mica  would  be  expressed  : 


i 


1.  2.  8. 

mR«Ali(8iO«).  j  mR«Alt(8iO«).  (  mR«Al(SiO«).  etc. 

nRtA1s(Si.O.).  (  nR«Al,(8i«08)>  (  nR.Al(8i,0a). 


I 
Or  representing  8iO«  and  8iaO«  by  X,  the  micas  then  would  fall  within  the  limita  of  Ra AlsXt 

and  RaAlXs. 

The  application  to  muscovite  wlll  ezplaln  this:  Ordinary  muscovite  is  HaKAla(8104)a  con- 

forming  to  type  1  above  where  Ra  =  HaE;  the  acidic  musoovites  (phengite  of  Tschermak)  are 

regarded  as  molecular  mixtures  of 

HaKAl«(SiO«)»     and     HaKAlaCSiaO.), 

Again  normal  lepidolite  is  a  metasilicate,  but  (p.  811)  metasilicic  acid  is  équivalent  to  com- 
bined  molécules  of  ortho-  and  polvsilicic  acid:  2Hs8iOa  =  H4Si04  -f  H48iaOH. 

Further,  siuce  the  Li  and  AlFa  vary  somewbat  with  the  silica  and  hence  seem  to  be  con- 
nected  with  8iaOa,  normal  lepidolite  is  resolved  into 

HELiAla(8i04)«  +  (AlFa)aK,Li,Al(Si,0.), 

The  view  of  Clarke  has  the  advantage  that  it  assumes  only  one  hypothetlcal  molécule, 
which,  moreover,  is  analogous  to  known  compounds  which  play  an  important  part  in  the 
Feldspar  Group. 

Artif.— The  artifidal  formation  of  some  of  the  micas  has  been  recently  accomplished  by 
fleveral  muthods.  Early  statements  on  the  occurrence  of  mica-like  minerais  in  slags  are  more  or 
less  questionable;  more  recently  Vogt  (Ak.  H.  8tockh.,  Bih.  9, 1,  89,  1884)  describes  mica  in  the 
slags  of  Eafveltorp,  see  also  Id.,  Arch.  Math.  Nat.,  13,  90,  1889.  Hautefeuille  and  St.  Giles 
(G.  R.,  104,  506,  1887)  by  fusing  the  conatituents  of  iron-mica  mixed  with  \  of  fluoride  of 
Silicon  and  potassium  obtained  on  coolinjg  (when  some  8  to  4  p.  c.  of  fluorine  still  remained)  a  maas 
of  thin  hexagonal  tables,  which  were  uniaxial,  higbly  pleochroic  (pale  and  deep  brown).  Similar 
mica  scales  of  colorless,  green,  or  brown  were  obtained  when  a  small  amount  of  potassium  arseuate 
was  added,  and  hydrogen  allowed  to  act  on  the  fuaed  mass.  E^hrushchov  in  1888  (Bull.  Soc. 
Min.,  11,  173)  announced  the  formation  of  biotite,  margarite,  and  muscovite(?)  by  fusiug  together 
différent  substances  (as  magnesia,  baryta,  cryolite)  with  lepidolite  or  a  magma  having  its  com- 

rïition  with  an  excess  of  silica,  alumina  and  alkaline  fluondes.  Gf.  also  Min.  Mitth  ,  9.  55,  1887, 
which  place  the  same  author  earlier  describes  an  artificial  magnésium  mica.  Doeller  (Min. 
Mitth. .  10.  67,  1888,  Jb.  Min.,  2, 178, 1888)  has  also  found  aeveral  of  the  micas  by  fusing  varioua 
natural  silicates  (hornblende,  actinolite,  glaucophane,  andalusite,  gamet,  etc.)  with  the  fluor- 
ides  of  sodium  and  magnésium;  micas  corresponding  to  biotite,  phlogopite,  muscovite,  zinn- 
waldile  were  obtained. 

Plinv  probably  included  the  minerai  mica  witb  the  Lapiê  ipecularis  (36,  45)  or  Selemte;  and 
the  shaviugs  or  scales  of  Lapû  speeularis  siroy/n  over  the  "(>ircus  Maximus,"to  produce  au 
aereeable  whiteness,  were  probably  those  6î  a  soft  silvery  mica  schist.  His  Hammochrysos  also 
(37,  73,  named  from  duMoÇ,  sand,  ;f/ji^croÇ,  gold)  was  probably  Siind  from  a  yellowish  mica 
schist,  which  abounds  by  the  roadside  in  many  mica-schist  régions.  Agricola  speaks  of  the 
Réceptive  character  of  this  silvery  and  golden  dust,  as  cited  below.  This  silvery  and  golden 
mica  in  scales  is  the  Cat  Hiver  and  Cat-goldoî  mediœval  Europe  (Katzengold,  Eatzensilber,&07'm., 
Or  (Argent)  des  chats  Fr). 

The  following  is  the  synonymy  of  the  minerai  since  the  time  of  Pliny: 

Mica,  Amraochrysos,  colore  argento  ita  similesit,  ut  pueroset  rerum  metajlicarum  imperitos 
decipere  possit,  Oerm.  Glimmer,  Katzen-Silber,  Agric.,  Foss..  254,  447,  Interpr.,  466,  1546. 
Specularis  lapis  adulterinus  flexilis  sexangulorura  Capeller,  Prodr.  Gryst.,  26,  1723.  Mica  [Talc 
not  included].  Vitrum  Muscoviticum.  V.  Uutlieniticum,  Skimm^r,  Var.  alba  (Kattsilver),  tiava 
(Katteull),  rubra,  viridis  [Chlorite  fr.  Salilberg:]  nigra.  squnmosa.  radians,  fluctuans,  hemi- 
«phenca,  Wall..  Min.,  129.  131.  1747.  Mica  pt.  Trest  Talc.  Chlorite],  Verre  de  Moscovie,  etc.. 
A-.  Tri.  Wall.,  1.  241,  1753.  Mica,  Glimmer,  Vitrum  Muscoviticum  (in  plates),  Mica  squamosa 
(in  scales)  Cronêi.,  Min.,  88,  1758.  Isinglass  (in  large  plates).  Glimmer  or  Mica  (in  small  scales) 
pt  (rest  Talc.  Chlorite)  HUl,  Foss.,  10,  13,  1771.  Glimmer  [Chlorite  and  Talc  excluded]  TfVm., 
Bergm.  J.,  87.  1789. 

The  Word  mica  has  been  said  to  come  from  the  Latin  miea,  a  erumb  or  grain,  as  it  was 
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formerly  applled  espectallv  to  the  minerai  in  scales.    It  is  uBually  derfyed,  however,  f^m  tht 
Latin  micwre,  signifying  (like  the  German  name  Olitnm&r)  to  shine. 

Re£ — 1  On  tlie  crystallization  of  the  micas,  see  Tschermak,  who  flrst  proved  them  to  be  ail 
monoclinic,  Ber.  Ak.  Wien,  76  d),  97.  1877,  and  Zs.  Kr.,  2,  14,  1877;  also  Koksharov,  Mem. 
Ac.  St.  Pet..  24.  1,  1877,  Min.  Russl.,  7,  167,  et  seq.,  8,  1,  etc.;  cf.  also  références  under  the 
individual  ôpecies  beyond.  *  Reusch  ("Kôrnerprobe"),  Ber.  Ak.  Berlin,  428,  July  9,  1888,  88, 
Feb.  4, 1869,  440,  May  29, 1873.  *  Bauer,  percussion-  and  pressure-figures,  Pogg..  138, 887,  1869; 
Zs  G.  Ges.,  26,  187.  1874.  See  also  lieusch.  Ber.  Ak.  Berlin,  630,  1869,  on  the  effect  of  super- 
imposed  mica  plates  with  axes  iucliued  60*  in  producing  elliptically  polarized  Hght;  al»o 
Cooke,  Mem.  Am.  Ac.  Boston,  85,  1874.  Etching-figure»,  Baumhauer,  Zs.  Kr.,  3,  118,  1878; 
Wiik,  Ofv.  Finsk.  Soc..  22,  1880.  Elasticity  investigated,  Coromilas,  Inaug.  Diss.,  TQbingen, 
1877  (Zs.  Kr.,  1,  411,  1877). 

*  On  the  composition  of  the  group,  see  Tscheimak.  1.  c,  and  Ber.  Ak.  Wien,  78  (1),  5,  1878, 
or  Zs.  Kr.,  3,  122,  1878.  Alsf)  Kammeisberg.  Ber.  Ak.  Berlin.  616, 1878,  248,  888.  1879;  Zs.  G. 
Ges.,  31,  676,  1879;  Wied.  Ann.,  7,  136, 1879.  9.  113,  802,  1880;  Min.  Ch.  Erg..ll2  <f/ «ç.,  1886. 
The  analyses  of  Rammelsberg,  quoted  in  the  foUowiug  pages,  are  in  gênerai  taken  from  the  last- 
named  source.  The  whole  subject  has  been  more  recently  reviewed  by  the  same  author  in  Abh. 
Ak.  Berlin.  1889  (read  Feb.  14).  See  also  Clarke,  Am.  J.  Se,  38,  384,  1889.  40,  410,  1890;  alsa 
earlier  papers  noted  under  the  several  species  beyond,  as,  ibid.,  32,  858,  1886.  34, 181,  1887. 


468.  MUSOOVrrZS.  Common  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Kaliglimmer,  Zweiaxiger  Glimmer,  Germ.  Muscovite  Ikina,  Min.,  366,  1860.  Phengitfï^, 
Taf.,  62,  1853. 

Dahoukitb.  Hydromica.  Gilbertite  Thomson,  Mîn.,  1,  285,  1886.  Nacrite  (fr.  Maine) 
Thom.,  Rec.  Gen.  Se,  3,  882,  1886.    Talcite  (fr.  Wicklow)  Thomson,  Rec.  Geu.  Se,  3, 382, 1836 

tnbt  Talcite  Kirwan  =  massive  scaly  talc].  Margarodit  Schafhàutl,  Licb.  Ann.,  46.  836,  1848. 
)amourite  DeUsse,  Ann.  Ch.^Phys.,  15,  248,  1845.  Adamsite  J3hep  ,  Hitchcock's  Rep.  G.  Vt.. 
1.  484,  1857.  Sterliugile  J.  P.  Cooke,  Mem.  Am.  Ac.  Boston,  89, 1874.  SeiicHLùt.  Lieb.  Ann.. 
81,  257,  1852.  Metasericit  Sandberger,  Unt.  Erzg..  77,  18H2.  Uyàromxiscoyiie  A,  JohneUme, 
Q.  J.  G.  Soc,  45,  863,  1889.  Onkosin  KobeU,  J.  pr.  Ch.,  2,  295. 1884.  Onkophyllit  Sandberger, 
Ber.  Ak.  Mûnchen,  18,  480.  1888. 

Didymit  (Didrimit)  SchafhàuU,  Lieb.  Ann..  46,  830,  1848.  Didrirait,  Id.,  J.  pr.  Ch..  76. 
186.  1859.  Amphilogite  SchafhàuU.  Lieb.  Anu.,  46.  330.  1843.  Leucophyllite  Starkl,  Jb.  G. 
Reichs.,  33.  658,  1883.  Pyknophyllit  Starkl,  ibid.,  649, 1883.  Lepidomorphit  Sandberger,  Unt. 
Erzg.,  344,  1885. 

Fuchsite,  Chromglimmer  pt.,  SchqfhâuU,  Lieb.  Ann.,  44,  40,  1842.  Œllacherite  Dana, 
Am.  J.  Se,  44,  256,  1867.    Sandbergerite  Heddie,  Ene  Brit.,  16.  413,  1888. 

Monoclinic.     Aies  à:h:é  =  0-57735  :  1  :  3-3128;  /3  =  89°  54|'  =  001  A  100 
Tschermak*. 

100  A  110  =  30°  0',  001  A  101  =  80°  12J',  001  A  011  =  73°  12f . 


Forme:  e   (028.  fi)  ^  (017  1,  17-i) 

b  (010.  a)  r   (011,  1-i)?  o  (112.  -  i) 

e  (001,  0)  y   (048,  fi)  n  (334.  -  f)? 

Also  p  (205,  fi),  C  (135,  -  f à),  gliding-planes. 


M  (221,  -  2) 

/*  (iii.  1) 


-y  (261.  -6^) 
X  (181,  8^) 


1. 


2. 


M 


M 


-M- 


Figs.  1-8,  Tschermak:  1,  Soboth;  2,  Rothenkopf  ;  8,  AbQhl. 


ep 

=  66°  82' 

en   =    78°  m' 

cÇ        =    66°  26' 

Nir  =  119°  48* 

ce 

=  65°  38' 

cM=  *85'  86' 

00'      =    67°  10' 

ce     =  105°    4' 

cr 

=  73°  12' 

CM  =  •81°  3^ 

MIT  =    59°  48' 

bx      =    80°  22* 

ey 

=  77'  15' 

ca?   =    86°    4' 

MM'     =     69°  16V 

bif    =    80°    6' 

eo 

=  78°    7i' 

eN  =    87°  27V 

as»'      =  119°  16' 

bûM  =  •60°    C 

Twins  common  according  to  the  micoriaw  :  tw.  plane  a  plane  in  the  zone  cM 
normal  to  c,  the  crystals  ofien  united  by  c  and  chiefly  left-handed  twins  (see* 
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f orther  nnder  biotite,  and  f.  3^  4,  p.  628).  Crystals  rhombic  or  hexagonal  in  ontline 
with  plane  angles  of  60°  or  120°.     Habit  tabular,  passing  into  tapering  forma  with 

Slanes  more  or  lésa  rough  and  strongly  striated  honzontally  ;  vicinal  forme  common^ 
*olia  often  very  small  and  aggregated  in  stellate,  plumose,  or  globular  forma;  or  in 
Bcales,  aud  scaly  masaive;  also  crypto-cryatalline  and  compact  maaaive. 

Cleavage  :  basai,  eminent.  Also  planes  of  secondary  cleavage  ||  h  and  seyeral 
nndetermined  pyramida  in  the  unit  aeriea  aa  ahown  in  the  percussion-figure,  which  is 
a  six-rayed  star  with  rays  ||  m,  m'  and  b,  see  p.  611.     Parting  by  pressure  further 

deyeloped  \  the  glidin^-planes  p  (205)  and  C  (135)  inclined  about  66^°  to  c;  natural 
plates  hence  often  yield  narrow  stripa  or  thin  fibers  ||  axis  b^  and  leas  distinct  in 
directions  inclined  60°  to  this;  the  traces  of  thèse  planes  of  parting  on  c  give  the 
pressure-figure  (p.  612).  Thin  laminae  flexible  and  elastic  wiien  bent,  very  tough, 
harsh  to  the  touch,  passing  into  kinds  which  are  less  elastic  and  hâve  a  more  or 
less  unctuous  or  talc-like  feel.     Etching-fignres  on  c  monoclinic  in  symmetry. 

H.  =  2-2-5.  G.  =  2'76-3.  Luster  vitreous  to  more  or  less  pearly  or  silky. 
Colorless,  gray,  brown,  hair-brown,  pale  green,  and  violet,  yellow,  dark  olive-green, 
rarely  rose-red.    Streak  uncolored.     Transparent  to  translucent. 

Pleochroism  usually  feeble;  distinct  in  some  deep  colored  varietiea  (see 
beyondV  Absorption  in  the  direction  normal  to  the  cleavage  plane  (vibra- 
tions H  b,  c)  strong,  much  more  so  than  transversely  ^vibrations  ||  a);  hence  a 
crystal  unless  thin  is  nearly  or  quite  opaque  in  the  firat  direction  when  tranalucent 
through  the  prism.  Optically  — .  Double  refraction  rather  strong.  Ax.  pi.  J_  b 
and  nearly  J_  c.  Bx»  (=  a)  inclined  about  —  1°  (behind)  to  a  normal  to  c.  Dis- 
persion p  >  V.  Axial  angle  variable,  uauallv  about  70°,  but  diminiahing  to  50°  in 
Kinds  (phengite)  relatively  high  in  silica.  The  axial  an^le  also  ditninishes  somewhat 
with  increaae  of  température.    Axial  anglea,  Tachermak: 


Bengal 

Abahl 

Rothenkopf 

Alflo,  Scharizer: 

Schûttenhofen 


2Er  =  er  12' 
2Er  =  63-  1' 
2Er  =  60*  88 


2Br  =  74"  50' 
2Er  =  70"  40' 


2Ey  =  68''  54' 
2Ey  =  62''  46* 
2Ey  =  60'  12' 


2Egr  =  68"  80' 
2Egr  =  62*  15' 
2Egr  =  60'    6' 


2Ebi  =  67*  54' 


2E,  =  78°  62' 
2Ey  =  70*    4' 


fi  =  1-5186  y  =  1-6261 


A  large  Dumber  of  measurements  of  the  axial  angle  are  given  by  Silliman,  also  others  by 
Grailich   thèse  are  quoted  in  5th  Ed.,  pp.  812-314. 

Refractive  indices: 


aj  =  1  5609  Na 
ar  =  1-5566  Li 
aj  =  1-5601  Na 
agr  =  1-5685  Tl 


fij  =  1-5941 
Pr  =  1-5899 
fiy  =  1-6986 
/îgr=  1-5967 


rj  =  1-5997 
rr  =  1-5948 
Xj  =  1-5977 
rgr=  1-6005 


EohlrauBch 
Pulfrlch 


«« 


« 


Measurements  showing  variation  of  axial  angle  with  température,  Dx.  : 


N.  Hampshire 
Ooahen,  ro8&-red 


2Ep  =  70' 29' at  12'    68"  56' at  95' 5    68M7' at  146°-5    68"    5' at  185*-8 
2E    =76"85'atl2"    76"    7' at  95"-5    75"  30' at  146°  5    75"  10' at  170"  8 


Tachermak  found  the  apparent  angle  between  Bx»  (=  a)  and  the  normal  to  e  for  crys- 
tals from  Abahl.  -  V  42  ;  Bengal,  -  1*^40';  East  Indies.  -  0"  81'. 

Var.— 1.  OréUnary  Muêcomte.  In  crystals  as  above  described,  often  tabular  |  c,  also  tapering 
with  vertical  faces  rough  and  striated:  the  basai  plane  often  rough  unless  as  developed  by 
cleavage.  More  commonly  in  plates  without  distinct  outline,  except  as  developed  by  pressure 
(see  alK>ve);  the  plates  sometimes  very  large,  but  passing  into  fine  scales,  arrangea  in  plumose  or 
other  forms.  In  normal  muscovite  the  thm  laminœ  spring  back  with  force  when  bent,  the  scales 
are  more  or  less  harsh  to  the  touch,  unless  very  small,  and  a  pearly  luster  is  seldom  prominent. 

2.  Damourite.  Incliiding  margarodite,  gilbertite,  hydro-muscovite,  and  most  hydro-mica 
in  gênerai.  Folia  less  elastic  and  luster  somewhat  pearly  or  silky  and  feel  unctuous  like  talc. 
The  scales  are  usually  small  and  it  passes  into  forms  which  ai-e  fine  scal^r  or  fibrous,  as  sericite,. 
•nd  finally  into  the  compact  crypto-crystalline  kiuds  called  oncosine,  including  much  piuite.. 
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Axial  aDgle  for  damourlte  chiefly  from  00*  to  70^  for  Ponti^y  10''-13''  Dx.  Named  after  th6 
Frencli  cnemist,  Damour.  Often  derived  by  alteradon  of  cyanite,  topaz  (anal.  31. 22),  corundum 
(anal.  27).  Although  often  spoken  of  as  hydrauê  micas,  it  does  not  appear  that  damourite  and 
the  varieties  foUowing  necessarily  oontain  more  water  than  ordinary  muscoviie;  tliey  may, 
however,  give  it  off  more  readily. 

SUrlingite,  Cooke,  is  a  variety  of  damourite  from  Sterling,  Mass.,  associated  with  spodumene 
In  the  yein  of  a  large  boulder  rock.  It  diflers  from  the  damourite  of  Pontivy  only  in  having  a 
large  axial  angle  (70**),  which,  bowever,  has  proved  to  be  cbaracteristic  of  most  damourite. 

MarçaroaUe,  as  named  by  Schafhautl»  was  tbe  talc-like  micaof  Mt.  Greiner  in  the  Zillertbal 
(anal,  i^);  granular  to  scaly  in  structure,  luster  pearly,  color  grayish  white.  Bv  various  au  thon» 
(Greg  &  LeCtsom,  Kennsott,  Dana,  5tli  Éd.,  et  (U.)  tbe  name  has  been  used  for  kinds  of  musco- 
vites  now  more  commonly  embraced  under  tbe  bead  of  damourite.  Named  from  fiapyapirtfi, 
a  pôorl,  in  allusion  to  the  luster. 

Tscherniak  notes  that  the  original  margarodite  has  something  of  the  brittleness  of  paragonite 
and  margarite;  be  regards  it  as  a  mixture  of  thèse  micas  with  muscovite. 

OilMrliie,  as  originally  described  by  Thomson,  was  in  whitish,  silky  forms  from  the  tin 
mine  of  Stenna-Gwynn  (Stonagwyn),  St.  Austell,  Comwall,  with  tluorite  in  granité.  Named 
after  Davies  Gilbert,  a  Président  of  tbe  Royal  Society.  Frenzel  describestbesame  minerai  from 
tbe  tin  mines  of  tbe  Erzgebiree  (Saxony  and  Bobemia),  Ehrenfriedersdorf ,  Zinnwald,  etc. 

It  has  a  greeulsb  to  yellowisb  white  color;  translucent.  H.  =1.  G.  =  2*05-2*72.  It 
occurs  massive,  with  a  dense  to  crystalline  structure,  lilling  cavities  between  tbe  cassiterite  and 
wolframite.  A  seconà  variety  occiirs  in  spherical  or  stellate  forms,  and  also  in  groups  of  six- 
sided  tabular  crystals.  It  is,  moreover,  found  pscudomorpb  after  scbeelite  and  apatite.  H.  =  3. 
G.  =  2*82.  Greg  &  Lettsom  (p.  201)  include  gilbertite  and  also  Tbomson's  nacrite  and  talcite 
under  margarodite: 

Talcite  is  from  Wicklow,  Ireland,  where  it  invests  crystals  of  audalusite;  called  by 
Thomson  crystals  of  nacrite. 

AiamHte  of  Sbepard  îb  a  greenish  black  mica,  constituting  a  micaceous  scbist  or  rock  in 
Derby,  Vt.  It  conlains,  according  to  G.  J.  Brush  (Am.  J.  Se,  34,  216,  1862):  SiO,  47*76. 
Al,0,(Fe,0,)  86-29,. CaO  0*24,  MgO  1*85,  alkalies  18-771,  ign.  5*09  =  100.  It  has  ail  tbe 
ordinari^  cbaracters  of  common  mica;  it  is  referred  by  Brusb  to  marearodite. 

IffwJlUe  T.  D.  Rand,  Proc.  Ac.  Philad..  142,  1868.  In  films  ana  seams  in  massive  cryolite 
from  Greenland.  Granular,  approacbing  micaceous.  H.  =  2-2*5.  G.  =  2*05.  Color  pale 
yellowisb  green  to  vellovv.  Analysis:  SiO,  36*49.  Al  ,0,  2409,  FcO,  7*54.  Na,0  16*08,  F  0  75, 
H.O  3*42,  loss  11-68  =  100.  See  Hagemann.  A.m.  J.  Se,  47,  138,  1869,  and  Min.,  App.  i.  p.  7; 
also  Jobnstrup.  who  refers  it  to  gilbertite,  Fôrh.  Skand.  Nat.,  12.  240,  1883. 

Sericite  is  a  fiue  scaly  muscovite  united  in  fibrous  aggre^tes  and  characterized  by  its  silky 
luster  (bence  tbe  name  from  a/ffjiKÔî,  silky).  It  was  descnbed  from  tbe  silkv-schist  (sericite- 
schist)  of  the  Nerotbal  near  Wiesbadeu,  and  shown  to  bave  a  somewbat  wide  distribution  in  the 
Taunus  and  elsewbere.  Its  esseutial  identity  with  muscovite.  earlier  suggested,  has  been  insisted 
upon  by  Laspeyres  (Zs.  Kr.,  4,  244,  1879),  and  later  by  otbers.  It  is  sbown  that  the  material 
analyzed  has  usually  been  more  or  less  impure.  According  to  Laspeyres  the  original  sericite 
was  derived  from  the  altération  of  feldspar. 

Metaseridte  of  Saudberger  is  a  greenish  white  fine  scaly  substance  with  a  soapy  feel.  It 
occurs  as  an  altération- product  of  oligoclase  in  granular  gneiss  of  the  Wildscbapbacb-Thalin 
Baden.     See  anal.  45. 

Lepidomorphite,  also  of  Sandberger,  is  a  fine  scal^  product  of  tbe  altération  of  oligoclase  in 
the  granité  of  Wiitichen,  Baden.  It  has  the  high  Silica  of  tbe  phengite  varieties  of  muscovite; 
aual.  46. 

I^cnaphyllite  forms  spherical  or  elougated  masses  with  quartz  in  mica  scbist.  Feel  greasy, 
talc-like.  Color  leek-green,  apple-green,  sea-green.  lYom  Kohlgraben  (anal.  47),  also  from 
Aspang,  in  tbe  Klein-Piscbingbacb-tbal  in  Austria  (anal.  48).^ 

L&uitophylliie  forms  masses  resemblin^  sericite  from  the'  Anna-Eapelle.  northwest  of  Wies- 
matb  (anal.  49).  and  from  Ofeubach  near  Frobsdorf  on  the  Leitha,  Austria  (aual.  50). 

8.  Oncosine.  Forms  rounded  aggregates,  compact  in  structure  and  of  a  ligbt  green  color, 
embedded  iu  dolomite  of  Passecken  near  Tamsweg,  Salzburg.  It  bas  been  referred  to  pinite 
and  is  probably  to  be  taken  as  a  compact  form  of  muscovite  (cf.  Tscbermak). 

Named  from  oyKooati,  a  swelling  up,  in  allusion  to  its  intumescence  B.B.  A  compact  form 
of  muscovite  from  South  Africa  has  been  described  by  Cohen,  Jb.  Min..  1,  123,  1867,  and  anal. 
61,  52.  See  further  p.  621  for  other  substances  referred  to  pinite,  which,  so  f ar  as  they  are 
honr.ogeneous,  probably  belong  hère  with  muscovite. 

Oneaphylliie  is  a  name  proposed  bv  Sandberger  for  tbe  secondary  compact  mica,  like 
Oncosine,  derived  from  the  altération  of  leldspar. 

Didymite  (didrimite,  amphiloçite)  is  mica  in  fine  scales  of  a  greenish  or  grayish  white  color, 
occurring  in  the  chlorite  scbists  of  the  Zillertbal.  and  supposed  to  be  peculiar  in  containing  cal- 
cium carbonate;  tbis.  bowever,  is  probably  due  to  impurity.  Named  didymite  from  ôiÔv/£oÇ, 
Hrin;  amphilogite  from  autpiXoyoS,  doubt.  in  allusion  to  the  uncertain  composition. 

The  foUowing  are  peculiar  in  composition: 

FucHSiTE.  Chromglimmer  Oerm.  A  mica  characterized  by  tbe  présence  of  chromium 
^lesquioxide.  The  original  was  from  Schwarzenstein  iu  the  Zillertbal  (aual.  53);  other  varieties 
ûave  since  been  noted  from  other  points.    Named  from  the  chemist,  J.  N.  v.  Fuchs. 
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A  chromium  mica  from  the  Ural,  ezamined  by  Arzruni  (anal.  56),  eave  the  axial  ansles: 
«E,  =  IV  84'.  2Ey  =  ($8'  86'.  2E^  =  67"  17'. 

Another  from  Montgomery  Uo.,  Maryland,  examined  by  A.  C.  Gill  (amil.  68),  was  strongly 
pleochroic:  c  bluish  chrome-green;  t  yellowish  green;  a  robin's-egg  blue.  Axial  angles: 
5e,  =  71*  34'  Li,  2£,  =  68"  16'  Na. 

The  variety  from  Ouro  Preto,  analyzed  by  Gorceix  (anal.  60)  gave  Des  Cloizeaux  2E  =  dQ*" 
U>  70'*,  dispersion  p  >  v. 

Ayalite  Losanitseh,  Ber.  Chem.  Gfes.,  17,  1774,  1884.  Occurs  in  earthy  aggregates  of  thin 
crystalline  scales  in  the  ^uartzyte  of  Mt.  Avala  uear  Belgrade.  Analysis  oi  matenal  freed  by 
décantation  and  boiling  m  aqua  régla  from  impurities,  except  some  sand  and  chromite: 

SiO,       Cr,0,      AlsO,     Fe.O,     MgO      E,0       ign.      H.O 

66*18       14*59       14*37       110       0*48       S  54       6  88       2*89  chromite  1*68  =  99*61 

Two  other  analyses  of  less  pure  material  gave  about  the  same  results.  It  apparently  belongs 
near  the  above  chromium  micas,  but  the  material  examined  was  too  impure  to  allow  of  a  décision 
in  regard  to  its  exact  composition. 

Oellacherite  including  part  of  the  so-called  barium  mica  (other  kinds  belong  to  biotite). 
<»nlain8  several  per  cent,  of  B&O.  G.  =  2-884r-2  994.  2E,  =  79"  21',  2Em  =  78'  45  ,  Dx.  The 
original  occurs  near  Kemmat  in  the  Pfitschthal,  Tyrol.  Occurs  also  in  the  mica  schist  of  the 
Habachthal,  Salzburg,  Saudberger,  Jb.  Min..  624,  1875,  867.  1879.    See  anals^  61-68. 

Comp.,  Tar. — For  the  most  part  an  orthosilicate  of  aluminium  and  potassium 
(H,K)AlSiO^.  If,  as  in  the  common  kinds,  H  :  K  =  2  :  1,  this  becomes 
H,KAl,Si,0.,  =  2H,O.K,0.3Al,0,.6SiO,  =  Silica  45-2,  alumina  38-5,  potash  11-8, 
water  4*5  =  100. 

Some  kinds  give  a  larger  amount  of  silica  than  corresponds  to  a  normal  orthosilicate,  and 
thev  are  called  phengiU  by  Tschermak  (cf.  p.  612),  anal.  \6et  seq.  This  name  was  giveii  origi- 
nally  by  Breithaupt.  As  shown  bv  Clarke,  thèse  acid  muscovites  (cf.  p.  618)  can  be  most  simply 
regarded  as  molecular  mixtures  of  H9EAli(8i04)t  and  H«£[AU(SitOe)f . 

Iron  is  usually  présent  in  small  amount  only;  barium  is  rarely  présent  as  above  noted,  also 
chromium  in  some  cases. 

AnaL — 1,  S.  Blau,  quoted  by  Tschermak,  1.  c.  2,  L.  SipOcz,  ibid.  8, 4,  Scharizer,  Zs.  Kr., 
13,  459,  461.  1888.  5,  Schwager.  Zs.  Er.,  11,  257,  1885.  6,  Riggs,  Am.  J.  Se..  32,  856,  1886. 
7,  F.  W.  Clarke.  ib.,  34,  131,  1887.  8.  Rg.,  Min.  Ch.,  514,  1876.  9,  A.  Becker,  Zs.  Kr.,  17,  181, 
1881).  10-12,  B.g,,  Min.  Ch..  Erg..  118,  1886.  18,  14,  Schlaepfer.  Jb.  Min..  1,  8  réf.,  1891. 
16.  L.  SipOcz,  1.  c.  16.  Lôbisch,  quoted  by  Tschermak,  1.  c.  17,  18,  Wûlfing,  Ber.  Ch.  Ges., 
19.  2488.  1886.     19.  Foullon  and  Goldschmidt.  Jb.  G.  Reichs,  37. 12,  1887. 

20.  Delesse,  J.  c.  21.  22,  Chatard,  Am.  J.  Se.,  28.  21.  1884.  28.  F.  W.  Clarke,  ib.,  32. 854. 
1886.  24.  Schwarz,  qucted  by  Tschermak,  Ber.  Ak.  Wien.  68  H).  17,  1868.  25,  Sharples  and 
Koenig,  Am  Phil.  Soc..  13,  fe4.  1873.  26.  Genth,  ib.  27,  Koenig.  ib.  28,  Cooke.  Mem.  Am. 
Ac.  Bosum,  39.  1874.  29.  30,  Smith  and  Brush,  Am.  J.  Se.  16,  46,  1853.  81.  Id..  ibid.,  16, 
^10.  1853.  82.  Lehunt,  quoted  by  Thomson,  Min.,  1,  286.  1886.  88-35.  Frenzel.  Jb.  Min.,  794. 
1878.  86.  SchafhHutl,  1.  c.  Lieb.Ann.,  46,  825. 1843.  87.  HlasiweU.  Kenng^  Ueb. .  67, 1858.  88, 
Laspeyres,  Zs.  Kr..  4. 249, 1879,  after  deducline  19  p.c.  Insol.  89.  Groddeck.  Jb.  Min.,  Beil.,  2.  90, 
1883.  40.  41,  Schwager  [quoted  by  Gùmbel.  G.Beschr.  Fichtelgebirge,  126, 1879].  Hintze,  Min., 
2,  634,  1891.  42,  Takayama.  quoted  by  B.  KOtO.  J.  Coll.  Se. .  Japan.  2. 89, 1888.  48,  Sennhofer, 
Min.  Mitth.,  6.  188,  1883.  44.  Schmidt,  Jb.  Min.,  Bell.,  4,  429,  1886.  45.  Sandberger,  1.  c, 
46,  Id..  ibid.,  p.  844.  47-50.  Starkl,  1.  c  51,  52,  Cohen.  Jb.  Min.,  1,  128,  1887.  58,  Kobell, 
J.  pr.  Ch.,  2,  295,  1884     54,  Cossa,  quoted  by  (îastaldi,  Att.  Ace.  Torino.  10.  197,  1874. 

55,  Schafhautl.  Lieb.  Anu.,  44  40.  1842.  56,  Damour,  Bull.  Soc.  Min..  6,  97, 1882.  Zs.  Kr., 
7.  17.  1882.  57,  Caims.  quoted  by  Chester,  Am.  J.  Se.  33,  284,  1887.  58,  Chatard,  quoted  by 
A.  C.  Gill,  Johns  Hopkins  Univ.  Circular,  No.  75,  1889.  59,  C.  Klement,  Bull.  Mus.  Belg.,  6. 
164.1888.  60.  Gorceix,  Bull.  Soc.  Min..  6,  308,  1882.  61,  Oellacher,  Kenng.  Ueb.  Min..  49.  1860. 
<S2.  Rg.,  Zs.  G.  Ges..  14.  768,  1862.    63,  Bergmann,  quoted  by  Sandberger,  Jb.  Min..  625.  1875. 

Muêeowtô. 

a.  8iOa     Al,Ot  FeaOs  FeO     MgO    CsO     K,0    Na,0  HaO      F 

1.  Bengal  2881        45*57  86  72  0*95  1*28    0-88  021    8  81    0*62  505  0*16 LisO 019 

[=:  99*98 

2.  Eastindies         2*880        45*71  86-57  119  107    0*71  0*46    9  22   0-79  4*88  012  =  100  67 
8.  Schûttenhofen    2-885       48*67  36*70  2  10  0*56      —      —     8*57*  1-95  SM»»  0-85  Li,0    tr. 

r=  99*89 
4.  "  2*864       44*08  36-84  0*48  0*99      —    0*20  11*10   0*21  6*15  019LiaO0  37 

[=  100-61 
6.  For«t,  Tyrol  2*98  45*28  87-59  —  118«  017  009  10*82  1*20  412  —  =  99  95 
«.  Aubum.  Me.  44*48  85  70  109   107     tr.     0*10    9*77    2*41  5  50  0*72  Li,0    tr, 

[=  100*84 
•  IncL  Rb,C8.  »•  Below  300"  1*15.  «  MnO  0*25. 
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7.  Alex.Co.,N.O. 

8.  Gofihen,  pinA 

9.  Freiberg 

10.  6.  RoyalstOD 

11.  Ylterby,  whUe 

12.  Brocidbo, 

13.  Bamle 

14.  Haddam 

15.  Zillerthal 
l»î    Sol))th 

17.  Uheiuwaldhom 

18. 

19.  Syra,  light  green 


DamourUô, 

20.  Pontîvy 

21.  Stoueliam,  Me. 


2-869 
2-947 

2-752 

2*802 
2-892 

2-867 

2-896 


8iO,  A],Os  Fe,Ot 
46-40  88-66  286 

4702  36-88  0*61 
46-74  32-56  1-55 

46-97  30-40  51 1 

45-21  33-40  2  78 

47  13  30-60  4  81 
45  38  30-16  3-65 

4505  30  57  114 

45-87  30-86  570 

48  76  29-91  424 
47-69  28-30  1  02 


FeO  MsO 
—    1-86 

1-05*  0-26 
0-92  1-18 

106  2  03 
200  1-58 
0-61  1-30 
0-86  1-20 

1-73  0-97 

1-69  1-56 

0-41  2-63 

3-88  2-72 


QêX)     K«0  Na,0  HaO 

—  8-88  1-41  5-46 

—  9  80  0-dO<»  8  90 

—  10-87  102  3-65 

—  9-92  0-59  4-00 

—  10-71  0-42  3-95 

—  10-26  0  74  402 

—  10-49  1-83  5-99 

—  10-28  2-13  619 
0-23  9-07  0-54  460 
0-33    6-83  2-31  460 

—  9-06  1-87  407 


47-7-i  25-96  176  666  230    —   1018  170  342 
49-34  23-69  684     —    297  1-25  1074  078  440 


F 

0-69  TiO,  110 

[=  100-27 

0-52  =  10019 

—  TiO,  1  -62 

[=  99-41 
0-74=  99  81 
0-94  =  100  99 
0-64  =  100  11 

—  TiO,  1-48 
[=  101  04 

1-26=    99  27 

—  =  10012 

—  =  10002 

—  TIO,  0-11 
X=  98-72 

—  TiO,  0-18 
[=  99  77 

—  =  10001 


•MnO. 


^  Incl.  Li,0. 


2-792 


22. 


•  « 


<< 


23.  Hebron,  Me. 


2-87 


24.  Salzburg  2*806 

25.  Luionville,  Pft.  2851 

26.  LaureuH  Co.,  S.  G. 

27.  Culsagee  Mine,  N.C.  2*867 

28.  Sterling,  Mass. 

29.  Monroe 


30. 


(« 


81.  Litchfleld 

GUbertUe. 

32.  Cornwall 

33.  Ehvenfriedendorf 

34.  Pobershau 


2-66 


35.  Ehrenfriederadorf     282 

Margaroditô. 

36.  Zillerthal 

37.  Pûtscbthal 


Serieiie, 

88.  Hallgarten 
89    Werlau 

40.  Fûrstenstehi 

41.  Dùirberg 

42.  Otakisan 

43.  Wiltau 

44.  Windgalle 

45.  MeUuerieUê 

46.  LepidomarpMU 

47.  PyenophyUiU 
48. 


2-809 
2876 


8-67 
8-796 


SiO,    Al,Oa  Fe,0,  FeO  MgO 

f  46-22  37  86  <r.  ^  — 

45  :9  33  32  —  426  086 

46*34  od  9{<  ^  8  96  010 

43-90  38  71  Tr68  0-26  0*41 

45-48  38-15  fr.  -  017 

43-03  39  06  148  -  0*80 

45*71  34-12  3-45  -  071 

45-62  35-93  293  -  034 

43-87  36-45  3  36  -  — 

46-50  33-91  2*69  —  0*90 

46-70  33-76  3 11  —  115 

44-60  86-23  184  —  0*37 


CaO  K,0 

tr.  11-20 

—  11-06 

0*22  10-73 

0-05  10-92 

0-76    9-26 

<r.  10-05 

0-48  10-36 
tr,     9-40 

—  10-86 

—  7  32 

—  7-49 
0*60    6-20 


NatO  H,0 

—  5  26  =  99-62 
1-57  4-48  MnOO-68 

[=  100-81 
1-49  4-78  MdOO-51 

[=  101-09 
1-05  4-25MdO0'04 

[=  100-16 
1-12  4-69  =  99-62 
0-68  5-40  =  99-90 
0-49  4  67  =  99-99 
0-71  4-98  =  99-86 

—  5-19  =  99-73 
2-70  4-63    F  0-82. 

[Cl  0-31  =  99-78 
2-85  4-90  F  0  82. 
fCl  0-31  =  100-09 
4-10  5-26  =  100'60- 


4515  4011 
48-96  80-96 

4810  32-80 

48-10  31-55 


47-05  34-90    160 
45-48  33  80    6*25 


45-86  32-92  206 
46-58  36-76  113 
64-00  26-23    881 

66-80  27-72    307 
63-01  34-70     tr. 
41*35  19-28  17-87 

61-88  28-77  2  68 

62-58  23-56  — 

68-90  26-28  280 

48-89  29-37  2-88 

60-09  26-48  3*67 

•CuO. 


2*43    1*90    4-17      —       —   4-25  =  98*01 
2-24    1-97    0-26    847    166  8  83F  104 

r=  99-88 

8*30    1-12    0-40  10-02      —  409  F  081 

[=  100-14 

3*10    1-38    1*80    8-62    2*14  8*62  F  0  88 

[=  100*64 

—  1*96     —     7*96    407  1*46  =  9888 

—  —     0-48    7-81    6-22  086  =  9990 


1-76    0  89 
0-08»  0-85 

—  0  83 

—  0-58 

—  0-50 

—  2-06 


0-60  11-67    0-72 

—     9*29    1-36 

0-62    4-41    4-00 


1-91 
5-76 

0*51 


0-64 
2-48 
1*49 
2-67 
8-98 


014 

6  62 

161 

0-27 

6-05 

1-01 

0-37 

8*29 

3-48 

0-68 

8-68 

0-98 

066 

9  62 

— 

066 

6-78 

1-87 

1*25 

6-62 

8*84 

0*45 

10-77 

4-18  =  100 
5  16  =  10016 
4*81TIO,161 

[=99*62 
4-08  =  98-42 
4-67  =100-21 
616  C  0-18 

[=99-04 
8*77  =  99-69 
6-94  =100-44 
4-14  =  99-86 
4*68  =  99'66. 
4-61  =100 


me  A  QROUP^MUSaOVITE.  619 

O.  SiO,    Al,Ot    Fe,Ot    FeO    MgO    CaO    E,0  .  Na,0    H,0 

49  LeucophylUU  2-728       5711  19*80    2*99      —     8*85    0*49    8*39    1*42  6*80  =100*85 

50.  "  52-81  28-21    8-51      —     8W    0*45        [418]      6*94  =100 

51.  Griqualand  West  [=  101  00 

eamp.  2882  45*89  88*72  0-61  —  017  0*45    7*51  169  5-48»TiO,0*98 

52.  "  "  2-856  42-70  29-98  7*62  1*57  tr.  0*87  10-57  1*52  4-96'»  =  99  29 
58.  Oneotine  52*52  80*88  —  0*80  8  82  —  6*88  —  4*60  =  99  00 
54.  FenestreUe  4796  81 08  —  —  842  107  10*44  406  2*41  =10041 

»  Below  800%  0-57  p.  c.  *  Belaw  800%  018  p.  c. 

ChromS'fniea. 

a.  8iO,    AI,Ot  FeaOt  CraO,  MgO  CaO    E,0     Na,0   H,0 

I©.  TvTol,  Fuehiite  4795  84  46  1*80    895  0  71  0  59  1075    0*37    —       F  0*86 

[=100*93 

56.  Syserak,  ffreen          2*88  46*17  29*71  208    8-51  228  —   10-40      —   542  =  99*52 

67.  Airdl8.,L.  Huron  45  49  3108  tr.      8  09  8*86  051    976    0*90  5  86  =10004 

58.  MontgomeiyCcMd.  4221  34-65  108    208  8*13  0*47    916    0-82  6-77=100  17 

^9    Salm  Château  2*819        45*68  84*17    2*85    0*84    3 84    0*27    4*47    2*23  465  Li,0  tr. 

r—.  9g-5() 

^   Ouro  Preto  2*78  465         372         09      0*8       —     7*9      l'3    4*7    =  99*3 

OeUacAerite. 

G.  SiO,    Al^Ot     FeO     BsO     UgO     CaO     K,0     Na^O  H.0 

«1.  Pfitscbthal  2*894       42*59  30*18    1*74    4*65    4  85    1 08    7*61    1*42  4-43  FesO, 

[0-91,  CuO  0*31,  MnO  0*12,  8rO0*09  =  99*93 
^2.  Sterzing  4290  82*40    2*40    582    810    080    747    178  302  =  9964 

<».  Habachthal  288         4944  2605    2-81»  5-76    308    1*81    7*54      —   4*24  =10018 

•  Incl.  0*29  p.  c.  MnO. 

The  rose-colored  mica,  of  Ooshen,  Mass.  (erroneously  called  lepidolite),  afforded  Mallet: 
E,0  908,  Na,0  0*99,  Li.O  064,  Am.  J.  8c.,  23.  180,  1867.     Cf.  also  anal.  8. 

Pyr.,  etc.— In  the  closed  tube  gives  water.  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.  =  5-7,  y.  Eobell)  to  a  gray  or  yellow  glass.  With 
tluzes  gives  reactions  for  iron  and  sometîmes  manganèse,  rarely  chromium.  Not  decomposed  by 
acids     Decomposed  on  fusion  with  alkaline  carbonates. 

Ohm. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  essential  constituents  of 
granité,  gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  lime- 
stone;  in  volcanic  rocks  it  is  rare;  it  occurs  also  disseminated  sparingly  in  many  fragmentai  rocks. 
The  crystallized  forms  are  most  common  in  cavities  in  j?ranite,  associated  with  adularia,  albite, 
tourmaline,  etc.  Coarse  lamellar  aggregations  often  lorm  the  matrix  of  topaz.  tourmaline, 
and  other  minerai  species  in  granitic  veins.  The  varieties  with  unctuous  talc-like  feel  and 
pearly  or  silky  luster  are  characteristic  of  much  mica  ("  hydro-mica  ")  schist  which  bas  often  been 
erroneously  called  talcose  schist.  Muscovite  is  frequently  of  secondary  origin,  being  derived 
from  the  altération  of  other  species,  e.g.,  topaz,  cyanite  (damourite),  feldspar  (oncosine),  etc.,  cf. 
also  pinite,  beyond;  muscovite  forms  with  albite  tlie  minerai -agg régate  called  cymatolite,  derived 
from  spodumene,  cf.  p.  868. 

Muscovite  often  encloses  flatteued  crystals  of  gamet,  tourmaline,  also  quartz  in  thin  plates 
between  the  shects;  further  not  infrequently  magnetite  in  dendrite-like  forms  foUowing  in  part 
the  directions  of  the  percussion-figure,  also  those  of  the  pressure-figure  (f.  1,  p.  61 1).  Thèse  mark- 
iDgs  were  erroneously  referred  by  Rose  to  hématite;  their  true  nature  was  shown  by  Brush  (Am. 
J.  Se,  48,  361,  1869).  Rosées  argument  against  their  being  magnetite,  based  upon  their  want  of 
opacity.  bas  no  force,  since  even  the  native  metals  are  translucent  in  sufilcîently  thin  layers. 

Many  localities  of  muscovite,  aud  of  the  différent  varieties,  bave  been  given  in  the  precedine 
fmges.  âôme  of  the  best  known  localities,  more  especially  those  which  bave  fumished  well 
crystallized  spécimens,  are:  Abnhl  in  the  Sulzbachthal,  witn  adularia;  similar  on  the  Kothen- 
kopf  in  the  Zillcrthal,  Tvrol;  Soboth,  west  of  Eibiswald  in  Styria,  nlso  St.  Radegrund;  St. 
Oothard,  Binnenthal,  and  elsewhere  in  Switzerland;  Moume  Mts.,  Irelnnd;  Cornwall;  Utô, 
Finbo.  Falun,  Sweden;  Skutterud,  Norway.  In  the  région  of  Ekaterinburg,  at  Alabashka  near 
Mni-sinkji,  in  cavities  in  granité  and  at  other  points  in  the  Ural,  sometimes  in  large  plates;  also 
in  the  Uraen  Mts.  on  the  east  side  of  L.  Ilmen;  San  Domingo,  Brazil.  Also  obtained  in  large 
plates  from  Greenland. 

Exported  in  large  quantities  from  the  East  Indies  and  most  of  it  from  the  Hazâribâgh  dis- 
trict in  Bengal;  also  obtained  in  large  plates  in  the  granité  veins  of  Mysore,  and  at  Wangtu 
bridçe  on  the  Sutlej  in  the  Punjab  Himalayas  (Mallet,  Min.  India.  97,  1887). 

In  Maine,  at  Mount  Mica  in  the  town  of  Paris;  at  Buckfield,  in  fine  crystals;  also  at  East 
Woodstock;  Rumford;  at  Unity,  of  a  green  color,  on  the  estate  of  James  Neal  (Thomson 's 
naeriie,  wrongly  referred  to  Brunswick).  In  N.  Hàmp.,  at  Acworth,  Grafton  and  Alstead,  in 
granité,  the  plates  at  limes  a  yard  across  and  perfectly  transparent;  also  in  Groton  (Yalencia 
mine):  at  Nashua;  Hoyt  hill  in  Orange.  In  Mass.,  at  Chesterfield.  with  tourmaline  and  albite, 
sometimes  pink;  at  Barre  aud  South  Royalston,  in  two  localities,  with  béryl;  at  Mendon  and 
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Brimfleld;  at  Chester,  Hampden  Co. .  faiot  greenisfa  ;  at  Goshen,  roee-red  (anal.  8,  sometlmet- 
misnamed  lepidolite);  priamatic  mica,  at  Russell.  In  Conn.,  at  Monroe,  of  a  dusky  brown  color» 
having  internai  hexagonal  banda  of  a  darker  shade;  at  Glastonbuir,  with  feldspar;  at  TnimbulU 
at  the  topaz  vein  in  coarse  radiated  aggregations;  at  Litchfield,  with  cjanite,  colorless  and  pearly; 
in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quany;  at  Haddam.  pale  browniab,  with 
columbite,  and  also  slmilar  at  another  locality  with  garoets;  at  BranchTilIe,  with  albite,  micro- 
cline,  spodumene,  etc.,  both  in  large  aheets  and  in  aggregates  with  curved  concentric  structure; 
New  Milford,  with  feldspar.  çreen  aud  yellow  berynetc. 

In  N.  York,  6m..S.£.  of  Warwick,  cr^tals  and  plates  aometimes  afoot  in  diamcter,  in  a 
▼ein  of  feldspar;  a  mile  N.W.  of  Eden ville,  in  six-sided  and  rhombic  prisms;  sQvery,  near  Eden- 
ville;  in  St.  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road<o  Pîerrepont,  in  plates  7  lu.  across; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic;  Greenfield,  near  Saratoga,  in  reddish 
browii  crystals  with  chrysoberyl:  on  the  Croton  aqueduct,  near  Tonkers,  in  rhombic  prisms  with 
a  traiisyerse  parting. 

In  Penn,,  in  Une  hexagonal  crystals  of  a  dark  brown  color  at  Pennsbury,  near  Pennsville» 
Chester  Co.;  at  Unionyille,  whitish;  DelawareCo..  at  Middletown.  smoky  brown  with  hexagonal 
internai  iMinds,  which  are  due  to  magnetite;  at  Chesnut  Hill,  near  the  Wissahickon,  a  green 
▼ariety;  at  Leiperville,  Delaware  Co.,  faint  greenish.  In  N.  Jersey,  in  crystals  at  Newton  and 
Franklin.  In  Maryland.  at  Jones's  Falls,  a  mile  and  three-quarters  from  Baltimore:  the  platea 
show  by  transmitted  liçht  a  séries  of  concentric  hexagons,  the  sides  of  which  are  parallel  with 
the  sides  of  a  hexagonalprism;  it  has  l)een  mined  in  Howard  and  Montgomery  Cos.     In  Vir- 

finia,  at  Amelia  Court  House,  with  albite,  microUte,  béryl,  monazite,  helvite;  also  in  Gmyson. 
lenry,  Patrick,  Carroll  Cos.  In  No.  Carolina,  exteusivefy  mined  at  many  places  in  the  western 
part  of  the  state,  and  often  obtained  in  yery  large  sheets.  at  times  more  than  8  feet  in  diameter;. 
there  are  numerous  localities  in  Maçon,  Jackson.  Haywood,  Buncombe,  Ashe,  McDowell» 
Milchell,  Tancey,  Alexander,  Cleveland,  and  other  counties;  the  chief  mines  are  in  Mitchell. 
Yancey,  Jackson,  and  Maçon  Cos.  The  mica  mines  hâve  also  afforded  many  rare  species.  as 
columbite,  samarskite,  hatchettolite,  uraninite.  etc.  A  pink-colored  muscovite  occurs  at  Ra/a 
mine  in  Yancey  Co.,  and  at  the  Fiat  Rock  mine,  Mitchell  Co.  Occurs  in  fine  crystals  at  the 
spodumene  (hiddenite)  locality  in  Alexander  Co.,  the  crystals  often  dusted  over  with  a  chloritic 
coating  giving  them  a  bronze  appearancc;  with  magnetite  at  Buckhom,  Chatham  Co.;  with 
quartz  at  Hickoiy,  Catawba  Co.;  with  pyrite  in  Slokes  Co.  Compact  to  fibrous  or  scaly 
varieties  occur  at  varions  points  with  corundum  in  Maçon  Co.,  and  elsewhere;  also  a  kînd  in 
yellow  or  white  pearly  scales  as  a  resuit  of  the  altération  of  cyanite  at  Crowder's  and  Clubbs* 
mountains;  slmilarly  in  Yancey  Co.,  and  other  points.  Soft  pseudoroorphous  crystals  having 
the  form  of  staurolite,  from  Cberokee  Co.,  are  referred  to  muscovite  by  Genth.  In 8.  CaroUna, 
muscovite  deposits  occur  in  Anderson,  Ooonee.  and  Pickens  Cos.  ;  also  in  Georgia  and  Alabama. 

Mica  mines  bave  also  been  worked  to  some  extent  in  the  Black  Hills,  in  Custer  and  Penning- 
ton  Cos.  of  South  Dakota;  in  Washington,  at  Rockford,  Spokane  Co.;  in  Colorado,  at  Turkey 
Creek,  35  miles  from  Denver;  near  Pueblo;  also  from  the  neigbborhood  of  Fort  Collins.  In 
New  Mexico,  at  the  Cribbensville  mh&es.  Petaca,  Rio  Arriba  Co.  In  Califomia,  at  Salmon  Mt. 
SiskiyouCo.;  deposits  also  occur  at  Gold  Lake,  Plumas  Co.;  £1  Dorado  Co.;  Ivanpah  distr., 
San  Bernardino  Co.  ;  Susanville,  Lassen  Co.  ;  Kern  Co.  It  is  a  common  minenU  at  many  pointa 
in  the  granité  of  the  western  United  States. 

The  production  of  mica  in  the  United  States  was  70,500  pounds  in  1887,  valued  at  $142,250; 
2000  tons  of  mica  waste  were  ground  worth  $15.000.  The  amount  mined  in  1888  was  rauch 
smaller,  while  in  1882,  1883,  1884,  the  amount  varied  from  100,000  pounds  to  147.410  pounda 
(Min.  Res.  U.  S.). 

Muscovite  was  so  named  by  J.  D.  Dana  in  1850,  from  VUrum  MuscovUicum  or  Muêcovy- 
ffkus,  formerly  a  popular  name  of  the  minerai.  The  dérivations  of  the  names  of  prominent 
varieties  are  given  in  the  preceding  pages. 

Alt. — Mica  at  times  becoroes  hydrated,  loslng  its  elasticity  and  transparency,  and  often  some 
portion  of  the  potash;  and  at  the  same  time  it  may  take  up  magneda,  lime,  or  soda.  Thene 
changes  may  be  promoted  by  waters  containing  carbonates  of  thèse  bases.  It  occurs  altered  to 
êtealite  and  serpentine,  and  cases  of  altération  to  amphibole  and  stilpnosiderite  bave  been 
mentioned.  It  sometimes  passes  by  altération  into  a  form  of  *' vermiculite."  Cf.  p.  664. 
A  mica  from  Léon  Co  ,  Texas,  has  been  examined  by  G.  W.  Leighton.  which  is  characterized 
(J.  P.  Cooke)  as  an  early  stage  in  this  altération.  Opaque;  laminœ  brittle:  luster  pearly; 
B.B.  swells,  the  laminœ  separate  and  fuses  at  5  to  6.  Analysis,  Leighton,  Am.  J.  Se.,  32,  817, 
1886: 

Na,0        H,0 
tr.  4-31  =  100-60 

Artif:— See  p.  618. 

Refl— '  Rotheukopf,  Zillerthal,  1.  c.  (réf.  614).  For  crystals  from  Abahl  Tschermak  cal- 
culâtes 001  A  201  =  84*  9'.  Cf.  also  Marignac,  Bibl.  Univ.,  6,  300,  1847;  Dx..  Min..  I.  485, 
1862;  Kk.,  Min.  Russl.,  2,  121  et  seq.,  1,  235  et  seg.  (Mem.  Akad.  St.  Pet.,  1877,  read  May  17), 
S,  6,  1878.  Seo  also  Kk.,  ibid.,  7,  301-344,  for  valuable  abstracts  of  early  papers,  literatuie,  etc. 
On  vicinal  planes  on  the  muscovite  of  Abtlhl,  Rotheukopf .  w>e  Tschermak,  1.  c. 

The  position  hère  taken  Is  that  ûnally  adoptod  by  Tschermak  (priv.  contr.,  May,  1891)  as 


SiO. 

AUO, 

Fe,0, 

MgO 

CaO 

K,0 

48-95 

2517 

9-40 

1-69 

tr. 

11-08 
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most  satiBfactorUy  ahowlng  the  relation  to  the  otber  micas,  the  chlorites,  etc.  Tachennak  (1.  c, 
1877,  and  Min.,  1888)  earlier  made  M=  110,  e  =  011,  p  =  102,  C  =  188,  etc.;  for  this  the 
fondamental  angles  on  p.  614  give  tlie  axial  ratio: 

à:t:h  =  0-6776  :  1  :  2*2175  /î  =  84°  56'. 

This  position  bas  certain  obvions  ad^astages  in  simplicity  of  sjmbols,  etc.,  to  the  one 
adopted.  Cf.  also  p.  614.  Muscovite  was  earUer  regarded  as  ortborhombic  with  monoclinic 
hemliiedrism. 

On  pereuêsion-JIffure,  pressure-figure,  etc.,  see  références  on  p.  614.    Etching-figures  Baum 
hauer,  Ber.  Ak.  Mûndien,  245,  1874,  99,  1875;  Wiik,  Zs.  Er.,  .7,  187  (réf.),  1882.    ElaaUcUy^ 
Corumilas,  Inaug.  Diss..  Tûbingen.  1877,  abstr.  in  Zs.  Kr..  1.  411,  1877. 

BBfractihe  indiees,  see  Bauer,  Ber.  Ak.  Berlin,  p.  698,  Nov.  27.  1877;  Min.  Mitth.,  1,  14, 
1878;  Koblrausch  [Vh.  Ges.  Wûrzburg.  12,  1877J;  Matthiessen,  Zs.  Kr..  3,  830  (réf.),  1879; 
Pulfricb,  Wied.  Ann.,  30,  499,  1887;  Scharizer,  Zs.  Kr.,  12,  8.  1886;  Hecbt,  Jb.  Min..  Beil..  6, 
271.  1889.  Axial  angleê,  Tschermak,  1.  c;  Silliman,  Am  J.  Se,  10,  872.  1850;  Grailich,  Ber. 
Ak.  Wien,  11.  46,  1853;  Bauer,  Pogg..  138,  350,  1869  et  al.;  Dx.,  1.  c,  and  N.  R..  75-81,  1867. 

EleetriecU  eandueimiy,  inductive  power,  etc.,  J.  Curie,  Ann.  Ch.  Phys.,  17,  885,  1889,  18» 
229.  1889;  Schultze,  Wied.  Ann.,  36,  655,  1889;  Bouty,  C.  R..  110, 846,  1890. 

Pinite.  A  eeneral  term  used  to  include  a  large  number  of  alteration-products  of  iolite,. 
spodumene,  nej^elite.  scapolite.  feldspar,  aud  other  minerais.  In  composition  essentially  a 
hydrous  silicate  of  alumiulum  and  potassium  correspondiog  more  or  less  closely  to  muscovite, 
of  which  it  is  probably  to  be  regarded  as  a  massive,  compact  variety,  usually  veiy  impure  from 
the  admixture  of  clay  and  other  substances. 

Characters,  as  follows;  Amorphous;  granular  to  cryptocrystalline.  Rarelv  a  submicaceoua 
cleavage.  H.  =  2  5-3-5.  G.  =  2 '6-2  85.  Luster  feeble,  waxy.  Color  grayish  white,  grayish 
green,  pea-green,  duU  green,  brownish.  reddish.    Translucent  to  opaque. 

The  following  are  some  of  the  minerais  classed  as  pinite  (cf.  also  p.  616).  They  are  further 
referred  to  under  the  original  minerais  in  the  several  cases;  typical  analyses  are  given  below;  for 
others,  see  5th  Ed.,  pp.  &1.  482. 

PiNiTB.  Speckstein  [fr.  the  Pini  mine  at  Aue.  near  Schneeberg]  Hoffmann,  Bergm.  J.,  156, 
1789;  Kieselerde  4-  Thonerde,  etc..  Klapr.,  ib.,  227.  1790.  Pinit  Kar»Un,  Tab..  àS,  73,  1800. 
'Die  original  pinite  is  in  6-  to  12-sided  prisms;  color  brown;  occurs  in  granité,  pseudomorphous 
after  ionte. 

GiOANTOUTB  Nard&nshiôld,  Act.  Soc.  Se.  Fenn..  1,  2,  377.  1840.  Prom  gneissoid  granité 
of  Tammela,  Finland,  in  large  6  and  12-sided  prisms,  with  basai  cleavage;  H.=  2*5;  G  =  2862- 
2*878;  luster  somewhat  waxy;  color  greenish  to  dark  steel-gray,  sometimes  approaching  sub- 
metallic  in  luster,  owine  to  the  alieranon  of  the  original  iolite  and  the  présence  of  uncombined 
oxide  of  iron.  IberiU  Svanberg  (Ofv.  Ak.  Stockh.,  1,  219,  1844),  from  Montalvan,  near  Toledo, 
Spain,  is  the  same  minerai  in  characters;  H.  =  2*5;  G.  =  2*89.  Both  are  a  resuit  of  the  altéra* 
tion  of  iolite. 

GissBCKiTB  (fr.  Greenland.  Allan,  Ann.  Phil.,  2, 1813).  In  6-sided  prisms,  pseudomorphoua 
after  nephelite.  Brought  by  Giesecke  from  Akulliardsuk  and  Kangerdluarsuk.  Greenland, 
where  it  occurs  in  compact  feldspar.    Also  from  Diana,  N.  Y.    See  nephelite,  p.  426. 

Lythrodes  Karsien,  Mag.  Ges.  Fr.  Berlin.  4,  78,  1810;  John,  Ch.  Unt.,  1,  171;  Splittriger 
Wemerit  Hauem.,  520,  1813,  is  from  the  zircon-syenite  of  Fredriksvftrn  and  Laurvik.  It  la 
regarded  as  altered  nephelite. 

LiBBSNERiTK  MariçTUie,  Bibl.  Univ..  6,  193.  1848,  is  essentially  the  same;  from  a  porphy- 
ritic  feldspathic  rock  of  Mt.  Yiesena,  in  the  Fleimsthal;  it  occurs  in  6-sided  prisms. 

Dtbtntribitb  Shepard,  Proc.  Am.  Aasoc,  311, 1851,  Am.  J.  Se.  12,  209,  1851.  Essentially 
the  same  with  the  gieseclrite  from  Diana  and  elsewhcre,  Lewis  Co.,  N.  Y.;  it  constitutes  maasea 
or  a  rock,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect;  H.  =  3-3-5;  G.  =  2'76-2-8l;  colors  often  mottled,  usually  greenish,  sometimes  reddish 
or  spotted  with  red.    Associated  with  phlogopite,  etc. 

Parophitk  t.  5.  Hunt,  Rep.  G.  Can.,  1852,  1868.  Similar  to  dysyntribite.  but  less  pure, 
it  is  regarded  by  Hunt  as  a  rock,  and  not  a  simple  minerai;  the  name  alludes  to  a  resemblance 
to  serpentine.  It  constitutes  a  schistose  rock  at  St.  Nicholas  and  Famine  R.,  Can.;  also  in 
Stanstead,  on  the  £.  shore  of  L.  Memphremagog,  with  chloritic  schist;  and  at  Pownal,. 
Vermont. 

RofiiTB  Sffinberg  (Ak.  H.  Stockh.,  1840).  ^  çranular  red  minerai,  occurring  in  granular 
limestone  at  Aker  in  SOdermanland;  H.  =  2'u.  G.  =  2  72.  G.  Rose  and  others  make  it  altered 
anorthite. 

PoLYABGiTB  Swinberg,  1.  c.  Occurs  in  reddish  lamellar  masses  at  Tunaberg,  Sweden; 
H.  =  4;  G.  =  2-768;  named  from  «oAvS,  mueh,  and  cipyôî,  eparkle.  Cf.  Palmgren,  G.  Fôr. 
P5rh.,  1.  188, 1873.  The  name  Pyrrholite  bas  been  given  to  a  reddish  lamellar  minerai  from 
Tunaberg,  which  is  veiy  similar  to  polyarçite  (Dx.,  Slin  .  1,  302,  1862);  it  bas  H.  =  3-4;  and 
cleavage  surfaces  inclined  together  aboutB7°;  and  is  apparently  anorthite  less  altered  than  in 
rosite  and  polyargite. 

PiNiToiD  A,  Knop  (Jb.  Min..  558,  1859).  A  rock,  like  dysyntribite  in  characters,  and  a 
schist  called  '^pinUaidêchiêt"  approaches  parophite.    PinitM  bas  H.  =  2'5;  G.  =  2*788;  colot 
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leek-,  oil-,  and  gra3ri8h  ffreen.  Occura  in  the  région  between  Frciberg  and  Ohemnit^  Saxonj. 
peeudomorphouB  after  ^Idspar,  in  a  half-deconiposed  granitic  porphyry,  constituting  about  25 
p.  c.  of  the  rock.    Also  from  other  localities,  cf.  Cohen,  Zs.  Kr.,  7,  to^^  1882. 

Htorophilits  La^)eyreê,  Min.  Mitth.,  147,  1873.  A  pinite-like  substance,  at  least  in  part 
derived  from  feldspar.  G.  =  2 '670.  From  Halle-an-der-Saale.  A  similar  minerai  occurs  as  the 
resuit  of  the  altération  of  oligoclase  in  the  gneiss  of  the  Wildschapbach-Thal,  Baden  (Sandberger, 
Unt.  Erz.,  59,  1883. 

WiLBOMiTB  T.  s.  Hum,  Rep.  G.  Can.,  1853,  1863.  A  pseudomorph,  with  the.form  and 
cleavage  of  «(MtpoZtttfjT  H.  =  8  5;  G.  =  2-76-2'78;  luster  somewhat  pearly;  color  rose-red;  frag- 
ments translucent.  Il  is  from  Bathurst.  Can  ,  where  it  was  Ûrst  found  bj  Dr.  Wilson;  also  St. 
Lawrence  Co.,  N.  Y.  See  also  p.  478.  TerenUe  (p.  473),  from  Antwerp,  8t.  Lawrence  Co.,  may 
be  the  same. 

KiLLiNiTB  Thomton,  Min.,  1,  880,  1886.  From  Eilliney  Bay,  Ireland,  pseudomorph  after 
«poduuiene,  see  p.  368. 

Grattarola  describes  a  pinite  formed  from  andalusite  from  San  Piero,  Elba.  Boll.  Com. 
Geol.  338,  1876. 

The  pinite  of  Stolpen  near  Neustadt,  called  miearel  by  Freiesleben  (p.  478),  is  according  to 
Wichmann  not  a  pseudoknorph  after  iolite,  Zs.  G.  Ges.,  26.  701,  1874. 

AoALHAToLiTB  (Agalmatolithus.  Bildstein  (fr.  China),  Klapr.,  Beitr.,  2,  184,  1707. 
Pagodite  Napione,  J.  Phys.,  46,  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous 
compact  texture,  lu8ter,  and  other  pbysical  cbaracters,  but  contains  more  silica,  whicb  mav  be 
from  free  quartz  or  feldspar  as  impunty.  TheChinese  has  H.  =  2-2*5;  G.  =  2*785-2*816,  Eiapr. 
Colors  same  as  for  pinite.  usuall^r  grayish,  grayish  green,  brownish,  yellowish. 

A  similar  minerai  in  composition  cornes  from  Nagyâg  in  Transylvauia,  and  Ochsenkopf  near 
Schwarzenberg  in  Saxony.  AgcUmatolite  was  named  from  ayaXjLta,  an  imaçe,  and  pagodite 
from  pagoda,  the  Chinese  cnrving  the  soft  stoue  into  miniature  pagodas,  images  etc.  Part  of  the 
8o-cal]ed  a^ilmatolite  of  China  is  true  pinite  in  composition,  anothçr  part  is  compact  pyrophyl- 
lite,  and  still  anolher  steatite  (see  thèse  species^. 

OosiTB  (OOsit  Marx,  ib.,  3,  216,  1834),  is  near  oncosine  (p.  616);  it  is  white  to  reddish  or 
brownish  red,  and  occurs  in  6-  and  12-8ided  prisms;  it  is  from  the  Oôs  valley,  Baden.  occurring 
in  what  is  cnlled  pinite-porphyry. 

Oongyliie  (Gongylit  Thoreld,  Act.  Soc.  8c.  Fenn.,  3,  815,  A.  Nord.,  Beskrifn.  Fini.  Min  , 
146,  1855)  is  yellowish  or  yellowish  brown,  and  has  cleavage  in  two  directions;  with  H.  =  4-6; 
G.  =  2*7.     From  a  schist  called  talcoee  schist  at  Kimsamo  in  Finland. 

Anal.— 1,  Rg.,  Min.  Ch.  835,  1860.  2,  Hauer.  Jb.  G.  lieichs.,  6,  76,  1854.  8,  Brush,  Am. 
J.  Se,  26.  641,  SS».  4,  Hauer,  1.  c,  147,  1853.  6,  Smith  and  Brush,  Am.  J.  Se,  16.  50. 1853. 
6,  T.  S.  Hunt,  Rep.  G.' Canada,  484, 1863.  7,  Laspeyres,  1.  c.  8,  Killhig.  quoted  by  Sandberger, 
Unt.  Erz.,  58,  1882.  9,  10.  Quoted  by  Crosby,  Tech.  Q.,  248,  1889.  11,  C.  L.  Beese.  Chem. 
News,  60,  209, 1884.    12,  C.  H.  Slaytor.  ibid. 

SiO,   AUO.  Fe,0,  FeO  MgO  CaO    K.O   Na,0  H,0 


1. 

Penig,  PinUe 

47  00 

28-36    786 

— 

2-48 

0-79 

10-74 

1-07 

3-83  =102-18 

2. 

Greeuland,  Oieêeekite 

{  45-88 

2693      — 

6-80 

7-87 

4-84 

— 

6-83  =  98-64 

3. 

Diana, 

1  45  66 

31-53    0-27 

0-77 

3  48 

2-20 

8-21 

0-88 

6  97  =  99  97 

4. 

Fleîms,  Liebenerite 

44  45 

38  75       .  2-26 

tr. 

1-58 

6-45 

2-79 

[4-75]=10108 

6. 

Jefferson  Co.,  Dysynir. 

44-80 

34*90    3-01 

0  30*  0-42 

0-66 

6-87 

3-60 

5  38  =  99  94 

6. 

St.  Nicholas,  ParophiU 

48-46 

27-55      — 

508 

2-02 

2-05 

5-16 

285 

714  =  99-81 

7. 

Halle,  HygrophUite 

{48-42 

8206      — 

8  26 

1-72 

1  15 

5-67 

187 

9-02  =102-67 

8. 

Wilclschapbach 

48-60 

32-82      — 

2-76 

2  37 

084 

406 

132 

8-83  =101-62 

9. 

E.  Massachusetts,  PinUs 

54  04 

86-88 

— 

1-30 

0-48 

1001 

0-72 

4-76 

10. 

«  (                                                •! 

44-51 

34-71 

— 

0-56 

0-17 

7-95 

016 

4-81 

11. 

MadisonCo.,N.  C,  " 

47-28 

36  47      — 

— 

tr. 

0-28 

11-40 

0-74 

4-89  =100-66 

12. 

tt                     <<                 14              l( 

47-81 

3811      — 
•MnO 

• 

-^ 

""■ 

18-87 

"^ 

105  =  99-84 

The  pinite  of  anal.  9  is  described  by  Crosby  (1.  c,  also  Am.  J.  Se.,  19,  116.  1880)  as 
common  in  eastern  Massachusetts,  especially  in  the  vicinity  of  Boston,  where  it  occurs  as  a  soft, 
greenish.  nnetuous  minerai,  both  in  the  felsyte  and  the  conglomerate.  In  the  latter  it  makes  up 
much  of  the  pebbles  and  the  enclosing  paste,  and  is  referred  for  its  feldspathic  origin  to 
Primordial  times. 

Catasptlitk  Kata.«jpîlit  Igelstrôm,  Ofv.  Ak.  Stockh.,  24,  14,  1867.  Pseudomorphous  after 
iolite,  and  prescntiug  its  fornis. 

H.  =  2-6.    Luster  pearly.     Color  ash-gray.    Subtranslucent.     Analysis,  IgelstrOm  (1.  c.): 

SiO,        Al,0,(Fc,0,)        MpO  CaO  Na,0  K,0  Ign. 

4005  28-95  8  20  7  43  5-26  690  [8-22]    =    100 

From  a  gray  chlorite  rock  at  Lâng:ban,  in  Wermland,  Sweden,  dlstrlbuted  through  it  in 
druses  as  large  as  peas.    ^amed  from  Kitrixa-niXdQeir  in  allusion  to  this  mode  of  occurrence. 
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469.  PARAGK>NITB.  Parajronit  SefutfhàuU,  Lieb.  Ann.,  46,  884,  184a  Pregrattit 
Z.  LUbener,  Kenng.  Ueb.,  58,  18(51,  1862.  Natronglimmer  Germ,  Soda  mica.  Cosiaito 
Ooêtaldi,  Att.  Ace.  Torino,  10,  189,  1874. 

Massive^  sometimes  conaisting  distinctly  of  fine  scales;  also  compact. 

Cleavage:  basai,  eminent.  H.  =  2-5-3.  G.  =  2-78-2-90;  2-78  Schafhâutl. 
Luster  strong  pearly.  Color  yellowish,  grayish,  grayish  white,  greenish,  liçht 
«pple-green.  Iranslnceiit;  single  scales  transparent.  Optically  — .  Orientation 
and  Hx.  angle  (70°)  as  in  muscovite.     Dispersion  p  >  v.    Tschermak. 

CSomp. — A  sodium  mica,  corresponding  to  muscovite  in  composition 
H,NaAl,Si,0„  or  2H,O.Na,0.3Al,0,.6SiO,  =  Silica  47-1,  alumina  401,  soda  81, 
water  4  7  =  100.    A  little  pK)ta88ium  is  often  présent. 

Anii.— 1.  Rg..  Zs.  G.  Oes.,  14,  761.  1862.  2.  Œllacher,  Kenng.  Ueb.,  1.  c.  8,  Genth,  Am. 
Fhil.  Soc..  13,  890.  1873.  4,  Eobell,  J.  pr.  Ch.,  107,  167, 1869.  6,  6,  Cessa,  Att.  Aoc.  Torino, 
1.  c.    7.  Ploltl,  Ibid.,  23,  257,  1888 

O  SiO.    A1,0.   Fe,0.  FeO  ItgO  CaO   KtO  Na,0  H.O 

1.  Mte.  Campione  {  46*81    4006       tr.       —     0*65    1*26     <r.     6*40    4*82  =  100 

2.  Pregratten  [=  10070 

PreoraUiU     2*895       44  65    40*41        —     0*84    0*87    0*52    1*71    7  06    5*04  Cr,0«  0*10 
8   Ochseokopf  4514    40*91      068     —      tr.     0*58    0*96    6*74    4*99  =  100 

4.  Yirgenthal        2*9  48  00    88*29     0*91      —     0*86     —     1*89    6*70    2*51  =    98*66 

Coêiaitê 

5.  Borgorranco  2*896  46*67  8902  201  —  —  —  1*86  6-87  4*91  =  100*84 
41.  Mt.  Blasier  2*890  46*68  89*88  106  ^  —  —  0*84  6*91  508  =  100 45 
7.  Bouflson  8075       46*49    40*68     2*68     —       —      —     1*84    4*75    4*57  Li,0    tr. 

[=  100-51 

Pyr.,  etc. — B.B.  fusible  with  dilliculty.  The  pregrattite  exfoliâtes  somewhat  Hke  yermiculite, 
and  becomes  milk-white  on  the  edses. 

Obs.— Paragonite  constitutes  the  maas  of  the  rock  at  Monte  Campione  near  Faido  in  Canton 
Tessin,  Switzerlaud,  containing  cyanite  and  staurolite;  callcd  paragonite-schist.  The  rock  also 
contains  garuet  and  black  tourmaline.  Also  f  rom  the  Ochsenkopf ,  Schwarzenberg,  Sazony, 
and  the  Yirgenthal;  also  forms  the  compact  ground-mass  resembling  soapstone  enclosing 
actiuoUte  in  the  Piitschthal  and  Zillerthal.  From  the  Island  of  Syra  with  iolite,  staurolite, 
cyanite.    Pregratten  in  the  Pusterthal  {PregraitUe),  Tyrol. 

CoêsaUe  is  a  compact  yariety,  showing  but  little  micaceous  structure,  ârst  identified  in  an 
antique  ring  or  bracelet,  dug  un  in  the  neighborhood  of  Turin;  also  found  at  the  mines  of 
Borgofranco,  near  lyrea,  aud  at  Mt.  Blasier.  Named  for  Professer  Cessa,  who  gave  the  tirst 
description.  Also  (anal.  7)  from  the  Colle  di  Bousson,  Yalle  di  Susa,  in  compact  form  with 
«pple-green  color  forming  layers  between  limestone  layers. 

Nnmed  from  napayetr,  io  mUlead. 

EuPHTLLiTE  B.  SUUman,  Jr.,  Am.  J.  Se.,  8,  881,  1849.  A  sodium-potassium  mica  appa- 
Tcntly  intermediate  between  muscovite  aud  paragonite,  but  more  basic.  Structure  as  in  mica, 
but  laminœ  not  as  easily  aeparable.    Laminae  rather  brittle. 

H.  =  3-5-4*5.  G.  =  2*963-8  008  Silliman;  2*88  Smith  and  Brush.  Luster  of  cleavage 
surface  bright  pearly,  inclining  to  adamantine.  Color  white  to  colorless;  sides  faint  grayiâi 
sea-green  or  whitish.  Transparent  to  trauslucent:  at  times  opaque  or  nearly  so.  Biaxiai;  axial 
angle  71^**,  Silliman. 

Tschermak  identified  in  a  spécimen  from  Unionville,  showing  euphyllite  and  tourmaline, 
scales  like  paragonite;  others  with  large  axial  angle  referred  to  margante,  and  still  others  with 
a  very  small  axial  angle.  That  the  original  material  was  similarly  heterogeneous  is  not  so 
clear. 

Anal.— 1-4,  Smith  and  Brush,  Am.  J.  Se.  16,  209,  1858. 


G. 

SiO, 

AUO, 

FeaOs 

MgO 

CaO 

K,0 

Na,0 

H.O 

1. 

Unionville 

2*88 

40*29 

48-00 

1*80 

0*62 

101 

5-16 

894 

5*00  =  100*82 

2. 

i< 

89*64 

42-40 

1*60 

0-70 

1*00 

516 

8-94 

5-08  =    99*52 

8. 

(( 

40-21 

41*50 

1*60 

0*78 

1*88 

4*26 

8  25 

5*91  =    99-29 

4. 

tt 

40  96 

41*40 

1*80 

0  70 

111 

4*26 

8-25 

6*28  =    99  21 

The  spécimen  for  analysis  2  by  Smith  and  Brush  was  from  the  original  one  described  by 
8iUiman.  Their  results  show  that  the  earlier  analysis  of  Crooke  (Am.  J.  Se,  8,  881,  1849)  and 
those  of  £mi  and  Ckirret  (Dana  Min..  8il  Ed.,  362,  1850)  are  erroneous.  Ërni's  and  Crooke's 
spécimens  were  from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  and  Brush. 

Occurs  associated  with  tourmaline  aud  corundum  at  Unionville,  Delaware  Co.,  Pa.    Tli<> 


SiO, 

AUO. 

Pe,0, 

MgO 

1.  Gumuch-dagh 

42*80 

40-61 

1-80 

tr. 

2   Ealah 

48  62 

8810 

8-50 

0-25 

8.      " 

4271 

37-52 

2-82 

tr. 

4.  Nicaria 

42  00 

87-45 

1-70 

tr. 
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Imprenion  of  tHe  crystals  of  tourmaline  on  the  latéral  surface  of  the  euph jUite  leaves  a  Tery 
flmooth,  hard-looking  surface.  Also  in  the  same  vicinity  in  aggregated  laminœ,  or  scales,  ol 
compact  masses. 

Dr.  Smith  refers  to  euphyllite.  with  a  query,  a  mica  found  by  him  wilh  the  emery  of  Asia 
Minor  and  the  islands  of  the  Qreciao  Archipelago  which  afforded  him  the  following  resnltr 
(Am.  J.  Se.  11,  62,  1851,  16,  210,  1858): 

CaO  K.OaittleNa,0)  H,0 

8-01  undêt,  6*62 

0  52  7*88  5  51  =  90*88 

1-41  undét.  5-95 

0-68  9-76  5*20  =  97  89 

An  emerald-green  mica  f  rom  Pipra,  South  Rewah,  India,  is  referred  hère  by  Mallet  (Min. 
India,  180,  1887)     It  is  similarly  associated  with  corundum  and  tourmaline.    An  analysie  by^ 
Tween  gave: 

SiO,  48  58      Al,Os  48-87      Cr.O.  0*91      CaO  1-45      E,0  780      H,0  4  60  =  10216 

460.  IiBPIXX)IiITB.  Yioletfarbigen  Zeolith  (fr.  Rozena)  «.  Bam,  Crell's  Ann..  2,  196, 
1791.  Lilalith  (ib.)  v.  Bom.  Schuppeusteiu  Oerm,  Lepidolitb  Klapr.,  Schrift.  Qes.  Berl..  11» 
59.  1794,  Bergm.  J.,  2.  80, 1792,  Beiir  ,  1,  21.  279.  1795,  2,  191.  Lepidolite  Kirw,,  1.  208,  1794. 
Lithionglimmer  C,  Qmelin,  Gilb.  Ann..  64.  871.  1820.  Lithia  Mica.  lâthionit  KU,,  Taf.,  54, 
1858.  Rabenglimmer,  Siderischer  Fels-Glimmer  (fr.  Alteuberg),  BreUh.,  Char.,  1828,  1882, 
Handb..  404,  1841. 

In  aggreçates  of  short  prisms,  often  with  rounded  terminal  faces.  Grystals 
sometimes  twms  or  trillings  according  to  the  mica  law^  Also  in  cleavable  plates, 
but  commonly  massive  scaly-granular,  coarse  or  fine. 

Cleavage:  basai,  highly  eminent.  H.  =  2*5-4.  G.  =  2*8-2-9.  Lnster  pearly. 
Color  rose-red,  violet  gmy  or  lilac,  yellowish,  grayish  white,  white.     Translucent. 

Optically  — .  Ax.  pi.  usually  J_  b\  rarely  ||  b  Scharizer.  Bx^^  (a)  inelined 
J  °  47'  red,  and  1°  33^'  vellow  (Na)  to  normal  to  c.  Axial  angle  large,  from  50°-72% 
Elba,  Tschermak.     Also  Scharizer*: 

Schûttenhofen    21^  =  88'  16'        Slberla    2E,  =  72"  42'       Wolkenburg    2E,  =  57*  18* 

2E^  =  84*    r  "        2Ey  =  78"    2'  •'  2Ey  =  57*  10* 

Indices  fij  =  15975  y^  =  16047 

Comp.— In  part  a  metasilicate  R.Al(SiO,),  or  KLi[Al(OH,P),]Al(SiO,),.  The* 
ratio  of  fluorine  and  hydroxyl  is  variable. 

Following  in  the  line  of  Clarke's  suggestion  (p.  612),  typical  lepidolite  may  be  considered 
as  having  the  formula 

R.Al,(Si04),  +  R.Al,(Si,0.),.    R  =  K,Li,(AlF,),(Al(OH),),  also  Rb,C8. 

Clarke,  however,  prefers  to  consider  it  as  consisting  of  equal  molécules  of 

HKLiAl,(Si04),    and    K,Li,(AlF,),Al(8i,0«),. 

See  Clarke,  1.  c.  (p.  618),  and  U.  S.  G.  Surv.,  Bull.  42,  1887;  also  earlier  Am.  J.  Se.,  32, 
857,  1886;  further,  Tschermak,  1.  c,  and  Scharizer.  Zs.  Er.,  13,  464,  1887.  Scharizer  regards 
lepidolites  as  isomorpbous  mixtures  of  muscovite  RsAUSiaOïa  and  the  silicate  ("  lithionitsllicat  ") 
(OH,F),H4Al,Si.O,.. 

Anal.— 1,  2,  Berwerth,  quoted  by  Tschermak.  1.  c.  8,  Rg.  Ber.  Ak.  Berlin,  624,  1878. 
4,  Scharizer,  Zs.  Kr.,  13,  464,  1888.  5-11.  R  B.  Riggs,  quoted  by  Clarke,  Am.  J.  Se..  32.  856, 
1886. 

SiO,   Al.O.  Fe,Ot  FeO   MnO     K,0     Li^O  Na,0  H.O      F 

5089    2819      —       —       —      12-84     508      —     2-36    515 

[=  108  51 
50-98    27-80      —     005      —      1078     588      —     096    78» 

rp  Q     (;*e5  :=:  104'S8 

50-26    2147      —       —      5-86»    1108     4-88' 0*54    066    8-71 

rClM6  =  104-lii 


G. 

1.  Paris 

2-855 

2.  Rozena 

2-839 

8.  Tushakova 
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G.  SiO,    Al.O,  Fe,0,  FeO  MnO  K.O     Li,0  Na,0  H,0      P 

4.  Schûttenhofen        2825  49-25    25  27      —     0*84  OSô  18-85*    5*88    0-85    1*76    6-68 
,   „      ,     ,  [SnO,  006  =  108-29 

5.  Rumford,  im^pto  51*52    25-96    0*81      —  020  1101     4-90    106    095    580 
^   „    .    ^  [CaO.MgO  018  =  101-89 

6.  Vm&,fohatêd  60-92    2499    080    028  «r.  11 88     420    211    1-96    629 

[=  102-88 

7.  HebroD,  ^ranutor  4880    2880    029    0  09    #08     12*21«    449    074    173    4  96 

„    ^   ^         ,  [CaO.MgO  017  =  101-86 

8.  Auburn,  border  49  62    2780    081    007    055     ll'W    4*34    217    152    545^ 

[—  102-5a 

9.  "       çranular  5111    25  26    020    007    017     12-25'    498    148    094    657 
,^   ^^  rCaO,MgO  018  =  10311 

10,  Norway,  whUe  49*52    2880    0*40    024    007     12-6^    887    018    172    5 18 

[CaO.MgO  015  =  102-71 

11.  ••        Itrawn  50*17    2540    087    0*45    0  28     18-40»    408     —     202    505- 

,    [CaCMgO  und.  =  101  62 

•  IncL  MgO.  fc  Incl.  Rb.Ca.  «  Rb,0,Cs.O  0-77.  *  Rb,0  2  44,  C8,0  072. 

•  Rb,0  1  -29,  C8,0  0-45.  «  Rb,0  8-73,  C8,0  008.  «  Also  Na,0. 

Page  (Ch.  News,  48,  109,  1888)  found  in  a  îead-gray  lepidolite  from  tbe  greisen  at  Khiu, 
Hazâribâgb,  Bengal  (anal,  by  Tween,  Rec.  G.  Surv.  India,  7,  43.  1874).  tbe  alkalies: 

K,O8-60  Li,01-76  Na,0  061  Rb,0  0*07  Cs.O  ^.? 

Fyr.,  etc. — In  tbe  closed  tube  gives  water  and  reaction  for  tiuorine.  B.B.  fuses  with  intu- 
mescence at  2-2'5  to  a  wbite  or  ^yisb  ^hiss.  sometimes  magnetic,  coloring  tbe  liame  purplisb 
red  at  tbe  moment  of  fusion  (lithia).  Witb  tbe  fluxes  some  varieties  give  reactions  for  iron  and 
manganèse.  Attacked  but  not  completely  decomp(»ed  by  adds.  After  fusion,  gelatinizes  witb 
bydrocbloric  acid. 

Obs. — Occurs  in  granité  and  eneiss,  especially  in  granitic  veins,  and  is  associated  aometimea 
with  cassiterite,  red,  green,  or  black  tourmaline,  amblygonite,  spodumene.  etc.  It  is  oftea 
associated  witb  muscovite  in  parallel  position  (cf.  Scbarizer). 

Found  near  UtO  in  Sweden;  at  Altenberg,  Cbursdorf,  and  Penig  in  Saxony;  Eulenlobe  in 
thé  Ficbtelgebirge;  Tusbakova  in  tbe  Ural;  lilac  or  reddisb  violet  at  Rozena  (or  Bjoïna)  in 
Moravia;  near  Chanteloub?,  Dept.  Haute  Vienne,  France;  at  Campo  on  Elba;  brown  at  6t. 
Micbael's  Mount  in  Oomwaj];  Argyli  in  Scotlaod;  Tyrone  in  Ii-eland.  In  tbe  granité  of  Hazâri- 
b&gb,  Bengal.  India,  with  muscovite. 

In  the  United  States,  common  in  tbe  western  part  of  Maine,  in  Hebron,  Auburn,  Norway^ 
Paris,  Rumford;  botb  granular  and  a  broad  foliated  varieties  are  found,  often  associated  witb 
rubeliite,  also  wiib  spodumene  aud  amblygonite;  at  Cbesterfîeld,  Mass.,witb  red  tourmaline  in  tbe 
town  of  Peru;  reported  from  Pownal,  Durbam,  Yarmouth,  and  Freeport;  granular  near  Middie- 
town,  Conti.  Tbe  rose  mica  of  Gosben,  Mass.,  is  muscovite  (anal.  8,  p.  618).  Lepidolite  also 
occurs  witb  rubeliite  eight  miles  from  San  Diego,  Califomia. 

Lepidolite  occurs  near  Barkevik,  Langesund  âord,  as  a  part  of  tbe  so-called  pterolite  which 
bas  resulted  from  the  altération  of  barkevikite  (p.  403). 

Named  lepidolite  from  XeTtis,  seale,  after  tbe  earlier  German  name  Behuppenêlein,  alluding 
to  tbe  scaly  structure  of  tbe  massive  variety  of  Rozena. 

Bel—*  See  Scbarizer,  Zs.  Er.,  12.  5,  1886;  13,  22,  464,  1887. 

OooKEiTE  O.  J.  Bruêh,  Am.  J.  Se,  41,  246,  1866. 

In  minute  scales,  and  in  sleoder  six-sided  prisms,  Fometimes  vermicularly  bent.  Often  as  a 
coating.  Cleavage.  basai,  perfect.  Scales  flexible,  inelastic.  H.  =  2  5.  G  =  2*70.  Luster 
pearlv  on  plane  of  cleavage.     Color  wbite  to  yellowisb  green.    In  tbin  scales  transparent. 

Approacbes  a  hydrous  lithia  mica  in  composition.    Anal. — P.  Collier,  1.  c: 

8iO,       Al.O,       Li.O       K,0        H,0        SiF* 
I  34-93       44-91        2*82        2*57        13  41        0  47  H,0  exp.  at  100"  088  =  99*49 

Tbree  déterminations  of  tbe  silica  obtained  36  04,  34  05,  3671  p.  c.  Tbe  alumina  contained 
a  Uttle  oxide  of  iron. 

B.B.  exfoliâtes  like  vermiculite,  and  colors  tbe  flame  intense  carmine-red.  In  tbe  closed 
tube  yields  water.  wbicb  is  at  first  neutral.  tben  becomes  acid  by  decomposing  the  fluoride  of 
Silicon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  sligbtly  etched.  Fusible  on  tbin  edges, 
and  gives  blue  color  witb  cobalt  solution.  Witb  pbospborus  sait  gives  skeleton  of  silica.  Par- 
tially  decomposed  by  sulpburic  acid. 

Occurs  with  tourmahne  and  lepidolite  at  Hebron  and  Paris,  Me. .  often  as  a  pearly  coating 
on  crrstals  of  rubeliite.  of  which  it  appears  to  be  a  product  of  altération.  Probably  similarly 
Rssocisted  at  Elba.  Also  at  Pâdar,  Kasbmir,  with  snpphire,  green  tourmaline,  spodumene  (L» 
Touche.  Rec.  G.  Surv.  Ind.,  23,  59, 1890). 

Kamed  after  Prof.  J.  P.  Cooke.  of  Cambridi;e. 
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461.  ZnfNWALDrm.  BattUnger,  Handb.,  031,  1846.  Lithlonlt  ton  ScbeU,  Ttt..  H 
1893.     RabenKlimmer  BreilA,     Lithiongllmmer  pt.     hithionelBenghmiaeT  Otrm. 

C^ophyllite  J.  P.  Coùke,  Am.  J.  Se.,  43,  317,  1867.     PolyRthionlt  Lortmen,  Za.  Kr.,  9. 

Uonoclinîc.    Iq  form  neitr  biotite  (meroxene). 

Foraui  i{010.a).  e(001,  0);  5  001.-24),  0(118.-*),  if  (231, -2),  /i  (iU.  1). 
a^ii3l.3-â). 

MeHsured  angles:  eB=:  85*,  cM=  85°,  ce  =  78°  19',  eti  -  81°  to  83°,  &r  =  80°  SO*. 

Twins:  according  to  the  mica  law,  with  c  as  coinp.-face.     Faces  b,  c  often 
briglit,   tlie   others    dnll.     A    fine 
*•  ^  wrinkling  common  on  the  clcavage 

surfaces  normal  to  the  edges  of  the 
b  planes  (f.  3,  twin).  Crystala  ofteu 
in  fan-shaped  groups;  in  rosettes. 

Cleavage:  basai  perfect.  Lamin» 
tongh  and  flexible.  H.  =  2-5-3. 
G.  =  2-82-3-20.  LuBter  often  pearly. 
Color  pale  violet,  or  yellow  to  brown 
and  dark  gray.  Successive  tayers  of 
différent  col  ors. 

Pleochroiesm    distinct    in    BO|ne 

kinds:    in  dark  varieties,  t  ana  b. 

Figs,  1.3.  Zlonwald.  Tschermak  dark  brown,  a   yellowish   browaior 

reddisb;   in   lignt  colored  kind&,  c, 

b  brownish  gray,  a  nearly  colorless.   Absorption  c  >  b  >  a  (Rosenbusch).     Opti- 

cally  — .    Ax.  pi.  |  b.    Bi,  nearly  J.  c.    Apparent  angle  ac  =  —  1°  18'  red,  —  1    4' 

Na,  —  0°  57'  Tl.     Axial  angles: 

Zinnwald  SE,  =  60°  86'  2E^  =  «)°  25'  SB^  =  50°  6'  Tl 

-Siberia  3E,  =  65°  38'  3Ë,  =  66°  1»'  a  c    =    4°  4'  aod  4°  3'  Tschermak 

VMf. — OrdinaTji.     As  described  above. 

Sabenglimmer  from  Alteaberg  U  a  femigiDOug  zlmmaldlte.  Tsch.  Color  dark  gray.  Axial 
angle  nearly  zuro.  G.  =  816-819  Breith.  Tumer  fouod  1878  p.  c.  Fe,0.,  749  K,0, 
8  06  Li.O. 

CryophyUiU  from  Rockport,  Mass.,  is  natunilly  referred  hère,  «lihough  of  ratber  diffarent 
compoaiiloii.  Cry^taU  moetly  simple.  O.  =  2'909.  Color  etoRrald-green  axially;  browalsh-red 
laterally  iCookei.     Oplical  cljaracteis  as  with  zlnnwaldite;  3£,  =  66°.     Strongly  pleoch^lc: 

s  relatée 

2B,  =  67°  18'  U  2Ej  =  67°  W  Sï^r  =  87"  51' 

a  e   =     0°  18'  0°  5'  io  8'  0*  13" 

Comp^  Tar. — Approiimates  empirically  to  (K,Li),FeAl,Si.O|,{OH,F),  as  given 
by  Oroth.  Clarke  calculâtes  H,K,Li.Fe,Al,F.Si,.0.,.  Cf.  also  p.  612.  Analysis 
1  gives  Li,0  :  K,0  :  H,0  :  FeO  :  Al.O,  :  SiO,  :  F  =  1  :  l'1 :  0-5  :  1-7  :  2-1  ;  7  :  3-8. 

OryapbylliU  is  somewhat  différent,  oBinely,  K,(AIF,)Al(SiO,).  Clarke.  JF^JyWAAmil»  glvea 
tbe  empirical  formula  (L!.Na,K),.F.Al.Sii,0„. 

Anal.— 1,  Berwerth,  Min.  Mitth..  346,  1877.  2,  Rg.,  Hin.  Cb.,  131,  1886.  Earl  1er  analyses 
gave  diHcordant  résulta.  5tb  Ed..  p.  3in  (uoder  lepldolile). 

8.  Cookc.  Am.  J.  Se..  48.  217,  1867.     4-6,  Rlgga.  Ib..  32,  858,  1886. 

7.  Lorenzen,  Medd.  OrOuland,  2,  1884,  and  mLi.  Hag.,  6,  66, 1882.    8,  Id.,  ibld.,  T,  1881. 

BIO,   Al.O,  Fe,0,    FeO    MnO    K.O    Li,0  Na,0  H,0      F 
45-87    22-50    OM    11-61    178    10-46    828    0-43    0-»l    7-64  P.O.  Oi» 

î=  105-48 
46-44    31-84    1-41    10-06    189    10-58    8  86    0-64      —     7  62  =  108-74 
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G.  SiO,   AI,0.  Fe,0.   FeO   MnO   E.O    Li.O  Ka,0  H,0     F 

Orjfophyllitô 

a  Cape  Ann  2-900      5149    16-77    1*97      798    0-84*  1315    406     tr.       —     8*42»»  MgO  0  76^ 

rRb,0  tr.  =99-94 

4.  "        "  51-96    16-89    2-63      6-32    024    1070    487    087    1-31    678  CaO.MgO 

[0-15  =  103-72 

5.  ••        •*  51-46    16-22    221      763    006    1065    481    089    112    744  MgO  0-17 

[=  102-6ft 

6.  ••        *'  5217    16-39    411      599    0-32    1048    4*99   063    146    702  =  103  56 

PàlpliihùmiU  SiO,    A1,0.  Fe,0.  FeO   E.O  Li.O  Na,0  H.O     F 

7.  EjiDgerdluarsuk  5893    1288    111      ~     587    907    768         499       =    99*9$ 

8.  ••  I  59-25    12-57      —     098    5-37    904    7-63      —     7-32  =  10211 

•  Mn.Ot.  *  8iF4. 


^  etc. — Nearly  as  with  lepidolite,  but  more  fusible  and  reacts  for  iroD. 

CryophylHte  fuses  in  the  flame  of  a  candie;  and  B.B..  witb  some  intumescence  to  a  myisb 
enamel  (F.  =  1*5-2),  givine  a  lithia  reaction.  In  fine  powder  decomposed  by  the  dilute  acids,  the 
silica  separating  as  a  powder.    Tbe  fluorine  is  not  expelled  even  at  a  red  beat. 

Obâ. — Occurs  at  ^innwald  and  Altenberg  {BabengHmtMr)  in  tbe  Erzeebirge  in  connection 
witb  tin  deposits;  similarly  in  Coruwall,  at  St.  Just,  and  elsewbere.  In  tbe  granité  of  tbe 
Moume  Mts.,  Ireland,  sbowing  a  zonal  structure,  tbe  center  dark  green  witb  an  axial  angle  of 
44**  4';  tbe  border  giyin^  52°  6"(Sollas).    Also  from  Siberia,  exact  locality  unknown. 

CryophyVUe  occurs  m  tbe  franite  of  Cape  Ann,  witb  danalite  and  annite.  Named  from 
KpvoÇ,  iee,  and  0vXXoy,  leaf^  Tn  allusion  to  its  easy  fusibility  and  foliated  structure. 

PolylithiofiUe  is  from  Eangerdluarsuk,  Greenland,  wbere  it  occurs  embedded  in  albite  with 
sgirite,  steenstrupine.  analcite. 

Protolithionitb  F,  Sandb&rger,  Unt.  Erzg.,  169,  1885.  A  litbium-iron  mica  from  tbe 
granité  of  tbe  Erz^birge,  Ficbtelgebirge,  etc.  Color  dark.  Optically  nearly  uniaxlal.  Tbe 
typical  occurrence  is  tbat  in  tbe  tourmaline-granité  of  Eibenstock,  Saxony.  Sandben^er  regards 
it  as  tbe  source  of  the  zinnwaldite,  hence  the  name.  Anal. — 1,  SchrOder,  1.  c,  and  Jb.  Min.,  2, 
93,  1888.    2,  Niemeyer,  ibid. 

O.       SiO,  TiO,  A1,0,  Fe,0,  FeO  MnO  MgO  CaO  E.O  Na,0  Li.O      F     H.O 

1.  Eibenstock  2*98      8904   057   28-56  610  1242    —   0*97  0*78    8-51  071  3-89  undet.  325 

rSnO  0-22  =  99-C^ 

2.  Gey^r  288      8783  030   2435  7'59  11*78  0*27  0*44  020  10*08  2*24  1*73    4*28    1*28 

[SnO.  tr.  =  102-27 

462.  BIOnTB.  Magnesia-Mica  pt.,  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenus 
(fr.  VesuyO  Breith.,  Handb.,  382,  1841.  Rubellan  =  Astrites  trappicus,  Breiih„^\h„  879.  Biotii 
Hatum.,  Hjmdb.,  671,  1847.  RbombengUmmer  (fr.  Greenwood  rxxra&ce)  Kenngott,  Pogg.,  73^ 
661.  Euchlorite  0,  U.  Shepard,  Pisani.  C.  R.,  83,  167,  1876.  Meroxen.  Anomit  Tachirmak, 
Ber.  Ak.  Wien,  76  (1).  1877.  Zs.  Er.,  2,  14.  1878.  Haugbtonite  Héddle,  Min.  Mag..  3,  72,  1879. 
Sideropbyllite  ff.  C.  Lewis,  Proc.  Ac.  Pbilad.,  254,  1880.  Manganophyllite.  Mauganopbyll 
IgeUtf&m,  Jb.  Min.,  296.  1872.    Manganofyll  Swed, 

Monoclinic;    pseudo-rhombohedraL     Axes  à  :t  :i  =  0*57735  : 1 :  3*27432; 
fi  =  ♦90°  =  001  A  100  Rath*. 

100  A  110  =  30°  0',  001  A  101  =  80°  0',  001  A  011  =  73°  1'. 

Ponns»  :  r   (ÏOl,  1-î)  <p  (061,  6-i)  6   (382.  -  |)       n  (528,  |) 

a  (100  i^i)    ,  (013.  H)      a  (1112,  -  A)   f;^;*  - 1  ^  ijiî'  ;> 

b  (010.  f-ï)  ^    (023.  M)  *    (118,  -  i)  -^   ^^^'  -  ^  '     1^'  {> 

«  (001,  0)  y  (011,  14)  z   (113,  -  i)  w  (Î19,  J)  JJ  ^^'  *> 

m  (110.  /)?  y   (043,  fi)  h   (225,  -  «  «    (Î17,  «  "  ^^^^'  ^ 

Q  (130,  i-à)  2  (032,  J4)  0    (112,  -  «  i    (Î16,  i)  K  (2  6  15.  -  0)f 

a  rî(U  xx^  «    (012-7.  J^i)  u   (7-710,  -  A)  •    (115.  \)  C    (185,  -  |^)î 

a  i^  XI  ^  (<^1'  2-i)  y   (384,  -  I)  q    (Ï14.  i)  d   (184,  -  f-è) 

«    S  n  ^  ^^^'  *"^^  Tr(9-910,  -  A)  «    (558. 1)  f    (132.  -  fè) 

V  (041,  4-i) 
The  forms  a  (Ï04),  9  (205).  C  (185),  and  perbaps  K  (2'615)  are  gliding-planea. 
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Figs.  1-5,  Tscbennak:  1,  2,  Va^Kiiis,  simple  crystals;  8,  4,  twins;  6,  Oreenwood  Funiaoe,  part- 

iDg  foHML  «?ith  the  glidiDg-plaoes  p  (205),  C  (185). 

Coramon  forma  c,  by  o  (112),  ^  (îl^)'»  ^  ugually  brilliant,  also  the  others  some- 
-what  less  so,  but  o,  fJL,  often  striated  ||  c,  and  c  also  finely  striated  ||  edçe  h/c.  Habit 
tabular  or  short  prismatic;  the  pyramidal  faces  often  repeated  in  oscillatory  conibi- 
nation.     Vicinal  forme  not  uncommon.     Crystals  often  apparently  rhombohedral  in 

«ymmetry  since  r  (ÎOl)  and  z  (133),  z'  (135i),  which  are  inclined  to  c  at  nearly  the 
same  angle,  often  occur  together;  fnrther,  the  zones  to  which  thèse  faces  belong 
are  inclined  120°  to  each  other,  hence  the  hexagonal  outline  of  basai  sections. 

Twins*,  according  to  the  mica  law,  tw.  pi.  a  plane  in  the  prismatic  zone  JL  c, 
sometimes  contact-twins  with  the  tw.  pi.  also  the  comp.-face,  and  either  symmetri- 
cally  or  unsymmetrically  situated.  Also  comp,-face  c  one  crystal  above  the  other, 
and  either  right-handed  (f.  3)  or  left-handed  (f.  4).  Often  in  disseminated  scalcs, 
sometimes  in  massive  aggrega tiens  of  cleavable  scales. 

Cleavage:  basai,  highly  perfect;  planes  of  séparation  1  h  and  ià  (îll)  and  other 
less  definitely  determined  pyramids  (Ï12,  111,  114)  in  the  unit  séries,  as  shown  in 

the  percussion-figure,  Tsch.  Gliding-planes  /o(205),  C  (135)  shown  in  the  pressure- 
figure  inclined  about  66°  to  c;  also  a  (Î04)  inclined  55°  to  c,  and  perhaps  (104). 
Thèse  gliding-planes  yield  pseudo-crystalline  forms  (f.  5)  which  are  especially 
prominent  with  anomite.  Etching-figures  in  gênerai  liexagonal  in  form.  H.  =  2 '5 
-3.  G.  =  2 •7-3*1.  Luster  splendent,  and  more  or  less  pearly  on  a  cleavage  sur- 
face, and  sometimes  submetallic  when  black  ;  latéral  surfaces  vitreous  when  Qmooth 
and  shilling.  Colors  usually  green  to  black,  often  deep  black  in  thick  crystals, and 
sometimes  even  in  thin  laminae,  unless  the  laminas  are  very  thin:  such  thïn  laminœ 
green,  blood-red,  or  brown  by  transmitted  light;  also  pale  yellow  to  dark  brown; 
rarelv  white.     Streak  uncolored.     Transparent  to  opaque. 

î^leochroism  strong;  absorption  b  =  c  nearly,  for  a  much  stroncer.  Hence  sec- 
tions Il  c  (001)  dark  green  or  brown  to  opaque;  thoso  J_  r  lighter  and  deep  brown  or 
green  for  vibrations  ||  c.  pale  yellow,  green  or  red  for  vil)rMti()ns  J_r.  Pleochroic  halos 
often  noted,  particularly  about  microscopicî  inclusions.  Optically  — .  Double  refrac- 
tion strong.     Ax.  pi.  usually  ||  ô,  rarely  J_ô.     Bx^  (=  o)  nearly  coincident  with  the 
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nonnal  to  c,  but  inclined  about  half  a  degree^  sometimes  to  tbe  front,  soTnetimea 
the  reverse.  Axial  angle  usually  vei-y  small,  and  often  sensibly  nniazial  ;  also  up 
to50^ 

Tschermak  obtaiued  un  a  yellow  crystal  from  Vesuvius  (merozene)  for  the  apparent  angle 
between  Bx.  (=  a)  and  the  normal  to  6,  —  82'  redglassCNasame);  on  a  brown  ciystal  -|- 48'  red. 
48'  Na,  42'  Tl:  agiiin  on  a  black  cn^stal  7'  Na,  8'  green  glaas.  On  anomite  from  Greenwood 
Famace  the  same  angle  waa  —  85'  ISh. 

Ue  also  gives  the  following  axial  angles  (cf.  anals.  beyond)  for  meroxene: 

Korawitza,  oUw-green  2Er  =    O"*  to  4"*  [2Egr=  9*  24' 

Vesuvlus.  peUow          2Er  =    6"  16'  2Ey  =  6*  24'    brown  2Ep  =  7*  59'           2Ey  =  8'  10' 

deep  braum  2Ej  =    7*  61'  2Eir=  8**  18'               2Er  =  9'  21'           2Ey  =10*  28' 

dark  green  2£r  =  12"  22'  2£,  =12**  48'               2£gr=18*'  18'    al8o2£y  =87'  80' 

Cherbarkul,  blaek        2E,  =  20*  Albani  Mts.,  blaek       2E,  =  56" 

Anomite.  L.  Baikal  2Er  =  12"  44'  and  16".  Also  2Egr  =  15"  42'  and  12*  20'  on  différent 
parts  of  the  same  spécimen.  Again,  2Er  =  12",  14"  12',  the  axial  angle  diminiahing  with  increase 
of  iron. 

Greenwood  Fumace       2Er  =  12"  55'  red  glass     2Ej  =  12"  40  Na     2Egr  =  12"  85'  green  glass 

Gomp.,  Yar. — In  most  cases  an  orthosilicate,  and  as  shown  bj  Tschermak  chiefly 
ranginç  between  (H,K),(Mg,Fe),(Al,Fe).Si,0„  and  (H,K).(Mg,Fe)  Al.Si.O,,.  Of 
thèse  the  second  formula  may  be  said  to  represent  typical  oiotite.  The  amount  of 
iron  varies  widely  as  shown  in  the  analyses  which  folio w. 

Biotite  is  divided  into  two  classes  by  Tschermak: 

I.  Meroxene.  Axial  plane  |  5.  IL  Anobcitb.  Ax.pl.  ^_b.  Of  thèse,  meroxene  includes 
nearly  aU  orditiary  biotite.  while  anomite  is.  so  far  as  yet  observed,  of  restricted  occurrence,  the 
typical  localiiies  being  Qreeuwood  Furnace,  Orange  Co.,  N.  Y.,  and  L.  Baikal  in  £.  Siberia  (see 
also  beyond).  An  attempt  was  made  'by  Tschermak  to  establish  a  separate  composition  for 
anomite,  but  the  observations  are  too  few  to  establish  this,  if  indeed  a  uniform  différence  really 
goes  with  the  change  in  optical  character,  which  seems  improbable.  Meroxene  is  Breithaupt's 
name  early  gi^en  to  the  Yesuvian  biotite.    Anomite  is  from  aro/ioç,  eontrary  to  lato. 

BttrytbiôUte,  of  Enop,  is  a  klnd  of  biotite  from  Schelingen  in  the  Kaiserstuhl,  containiug  7*8 
p.  c.  baryta,  anal.  28. 

A  chrome  magneeia  mica  {Chr&mgUmmer)  of  a  green  color,  from  Schwarzenstein,  in  Ziller- 
thaï,  affordefl  Schafhautl  (Lieb.  Ann.,  46,  825,  1843)  over  5  p.  c.  of  oxide  of  chromium.  He 
obtained:  SiO,  4768,  A1,0,  1615,  Cr,0,  5  90.  Fe,0«  572,  MnO  105.  MgO  11  58.  Na,0  117, 
K,0  7-27,  H,0  2-88  =  98  38. 

SideropfiyllUe  of  Lewis  is  a  black  mica  from  the  Pike^s  Peak  région,  in  which  the  magnésium 
is  chiefly  replaced  by  ferrous  iron;  cf.  anal.  81,  which  gives  the  formula  8Hs0.6(K.Na,Li)90. 
21FeO.10Al,O,.30SiOa 

Haughtoniie  is  also  cfaaracterized  by  the  large  amount  of  iron  replacing  magnésium.  G.  = 
2'98-8'18.  Fuses  with  difflculty  to  a  black  magnetic  globule.  Color  dark  brown  to  jet  black. 
Axial  angle  small.  Occurs  mostly  in  granitic  and  gneissoid  rocks,  also  in  dioryte.  at  varions 
Scottîsh  localities,  as  from  Uomblendic  gneiss  of  Roneval;  the  hill  of  Capval;  Isishibost;  from 
the  shore  of  Loch-naMuilne:  Fionaven  in  Sutlierland;  Ben  Stnck;  Rispond;  Clach-an-Ëoin; 
Kinnaird*s  Head,  Aberdeeushire;  Cove  iiear  Aberdeen  ;  Lairg,  in  Sutherland;  Portsoy  in  Banff- 
shire.     Cf.  anal.  30.     Named  after  Dr.  Samuel  Haughton  of  Dublin. 

Manganophpllite  occurs  in  crystals.  thick  tabular  |  e;  also  tabular  |  b  with  m  and  o  strongly 
develoiied.  Forms:  b,  c,  m.  e,  o,  m,  ë  (p.  627).  Angles  (meas..  Flink).  ce  =  65*  88',  eo  =  72*  45 , 
Cfi  =  SV  29*,  bo  =  fiV  88',  bu  =  60"  23'. 

In  nggregntions  of  thîn  scales.  Color  bronze-  to  copper  red.  Streak  pale  rcd.  Translucent 
and  rose-red  in  thin  scales.  Pleochroism  strongly  marked.  but  varying  with  the  composition: 
I  e  (tt,  c)  colorlessor  pale  yellowish  red;  xc  (a)  deèp  reddish  brown.  Absorption  in  sorae  varieties 
a  maximum  for  rays  with  vibrations  i  e  unlike  other  micas.  In  others,  which  contain  most 
manganèse,  absorption  normal,  like  biotite.  hère  a  red-brown,  t  and  c  dark  brown.  Ceitain 
intermediate  kinds  show  no  pleochroism  (Hamberg). 

In  composition  manganophyllite  is  a  manganesian  biotite.  but  varying  widely  in  the  relative 
amounts  of  manganèse  and  other  éléments.     Cf.  anals.  88-86. 

AnaL— 1,  John,  Min.  Mitth..  242,  1874.  2.  Hamm,  Min.  Milth.,  82,  1878.  8,  Smith  & 
Bmsh,  Am.  J.  Se.  16,  45  1858.  4,  Rç.,  Min.  Ch.,  Erg.,  118.  1886.  5.  Rumpf.  Min.  Mltth., 
177.  1874.  6.  7,  Rg..  Jb.  Min.,  2,  227,  1885.  8.  Pisanl,  C.  R..  83,  167,  1876.  9,  Berwerth, 
Min.  Mitth..  112,  1877.  10,  Rg..  Min.  Ch.,  Erg.,  118,  1886.  11,  Zellner.  12-19,  Rg.,  1.  c. 
20,  Becker,  Zs.  Kr.,  17, 180,  1889.  21.  Clarke  &  Riggs,  Am.  J.  Se,  34, 185. 1886.  22.  Schlaepfer. 
Recherches  sur  k  comp.  d.  miras,  etc..  1889.  23-28.  Knop,  Zs.  Kr.,  12,  604,  1887.  29,  Hawee» 
Am.  J.  Se.,  11,  481.  1876.  30,  Heddle,  Min.  Mag.,  3.  72,  1879;  also  numerous  other  analyses. 
ibid.,  p.  81,  and  4, 221,  1881.    81,  Lewis  &  Genth,  Proc.  Ac.  Philad..  Jan.  28, 1878.    82,  Clarke  ^ 
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Riggs,  Am.  J.  Se.,  34. 186, 1887.    88,  IgelstrOm,  1.  c.    84,  Flink,  Ak.  H.  Btockli.,  Bihang,  13 
(2),  7,  70,  1888.    85,  86,  Hamberg,  G.  FOr.  Fôrh..  12,  567.  1890. 

G.  8iO,    AltiO.  Fe,0«  FeO    MgO    CaO   Et,0  Ka.O  H.O     F 

4000    17-28    0-72    488    2891      —     8-67    147    187    1*57 

r:=  99  77 

40  81    16-47    2-16    5*92    2108      —     901    1-56    219     tr. 

r=  99*19' 

89  88    14-99    768      —     2869      —     9*11    112    180    0*95 

[Cl  0-44  =  99  m 

41*70    16-86    2-28    274    24*70      —     893    028    114    0-5a 

r=  99'ii 

4016    15-79    2*58    412    86-16     tr,     7*64    0*87    8*58      — 

[=  100  84 
44*94    81*69    475    8*90      —       —     800    0*69    885    0'9a 

[Ll,0  0-21  =  98-86 
88*47    24-27    7*65  11 87      —        —     9*64    118    2*88    2*48 

[Li.O  1*88  =  99*7» 


1.  LakeBaikal 

2-870 

2.  Greenwood  F. 

2846 

8. 

4.  Monzoni,  drk.  gm. 

5.  Morawitza 

2*75 

6.  BraDchville,  blaek 

2*898 

7. 

8*080 

8.  Chester,  Mass., 
BkiMarite 

2-84 

9.  Yesuvius 

2*86 

10.  Arendal.  biaek 

11.  Chebarkul 

8-00 

12.  Miask,  blaek 

18.  Filipstad 

14.  Stendng 

16.  Persberg 

16.  Renchtbal 

17.  HitterO,  grêen-brtnm 

18.  St.  Dennis 

19.  Brevik,  green 

20.  Freiberg 

21.  Aubum,  Me. 

22.  MiaAk 

8084 

G. 

28.  BOstenbach 

24.  Freiersbacb 

-^  25.  Easton,  Pa. 

26.  Hochberg 

27.  Elausenalp 

28.  SchelingcD 

BarpaioUtê 

29.  Middletown,  Ct. 

2*96 

80.  Ronevftl, 

ffaughtonite 
81.  Pike'sPeak 

8-08 

SidêrophplUte 
^  82.  Pike's  Peak 

8-1 

[=100 
4-10     — 


89*55    15*95    7*80      —     22*26      —         10*85 

89-80    16*95    0*48    8*45    21-89    0*82    779    0*49    4*02    0*89^ 

[=  101  *oa 

88-89    14*58    458    8*92    20-88      —   1008    040    0-94    1*49 

[=  10011 
88*49    14-48    5*44  14*75    16*84      —     8*12    058    0*89     tr, 

[=98  99- 
82^49    12*84    6 56  2518      5*29      —     9  59    088    2  42    161 

[HO,  4  08  =  100-84 
88-20    15-45    8-68    9*69    16*58    1*50    9*17    0*18    1*94    1-15^ 


[=  102-89* 
1-69     tr. 


89*82    19  25    2*62    578    2000    141^  8*88    066 

[=  99  51 
87-77    15-96    6*68  1448    12*26      —     8*28    027    2*67    044 

[TiO,  2*12  =  1007& 
87-67    18*79    6*48  15*28      9*72      —     8*98    1*92    2*88     tr. 

[=  101  12 
89*01    15*44    9-87  18*67    11*80      ^     8*62    014    2  98    1  29 

[=  101*77 
87-98    24  89    7*85  14  87      028      —     8-64    0*40    1*54    4  28 

[=  100*6a 
82*97    11-88  16*48  24*86»    1*08      —     808    0*80    8*85    1*29 

[TiO,  2*42  =  102  16 
84*70*  1717    2-11  19*55»    9*52      —     8*91    1*24    8*56    0*20 

[TiO,  4*58  =  101*54 
84*67    8009    2*42  1699»    198      —     755    167    4*64    0*28 

[=  100*29 
88-24    14*90    6  92  24  52»     5*15    0*40    7*77    1*45    2*19      — 

[TiO,  4  78  =  100-27 

BiO,    A1,0.  Fe,0,  FeO   MgO    CaO  KaO  Na,0  H,0  TiO, 

87-60    19  68    2*29  1504    18*24      —     618    0*71    S  42    1*67 

[Cr,0,  0*18  =  10001 
82-88    18-40    1-46  1990    11*56      —     7*58    209    805    8*80 

r=  10012 
84-82    16-91    4*19  1596    18  98      —     7*48    2  49    1*79    200 

[=  99*62 
86*42    17*92    2*88    704    20  52      —     6  54    2*60    2*50    8*99 

[=  100  86 
87*90    18*88    4-22  15*86    14*20      —     6*96    0*59    1*28    0-21 

[=  100*0 
[=  100-21 
85*88    18-82    2*68      —     28  84    7-81«  6*27    1*01      —       — 
I  85-61    2008    018  2304*    528      —     9*69    0*52    1*87    1*46 

[F  0*76,  Li,0  0*98.  Cl  tr.  =  99*27 

[=  100*16 
8716    1501    7*69  18-89»    8  88    1*18    8 18    1  60    212      — 

[Li,0  0  87  =  99-86 
86-68    20*41     1*55  27-60»     1*14    0*81    9*20    1  09    101       — 
84  21     16  58  2015  1508*     1*84    0  48    6  50    148    4  54    0*08 

[=  100-34 

•Incl.  MnO.  in  9.  0*59  p.  c;  in  19  8*64;  in  20,  0*50;  in  21,  0*85;  in  22.  0*95;  in  29.  119;  in  80. 
104:  iii  81.  210:  in  82,  0*91.  *  BaO.  •  BaO  6*84,  SrO  0*47. 
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ManganophylUU. 

SiO,    AUO,  Fe,0,  MnO  CaO    MgO    E,0  Na,0  H,0      F 

88.  Pajsberg  8850    1100    8-78»  2140    3-20    1501         551         160      —  =100 

84.  Lâugbaii  4186    1602    4*66      5*41      —     13-27  11-48    209    462    0-49=  99'86. 

85.  Pajsberg,  red^yrn,     40*64      943    3*66      0*68      —     22  31  10*50    085    4  80    0*80Li,O0-29 

[=  101*46 

86.  "         dœrkbn^  86*42    12*64    4-50»>  1718    020    14*78    878    0-88    460    0  fôLi,O0-40 

[=  100  11 
•  FeO.  *  0-70  Mn.O, 

Pjrr.,  etc. — In  the  closed  tube  gives  a  little  water.  Some  varieties  glve  the  réaction  for 
fluorine  In  the  open  tube;  some  kinds  give  little  or  no  reaction  for  iron  with  the  fluzes,  while 
others  give  strong  reactions  for  iron.  B.B.  whitens  and  fuses  on  the  thin  edges.  Completely 
decomposed  by  sulphuric  acid.  leaving  the  silica  in  thin  scales. 

ManganophylUte  becomes  black  upon  i^nition  and  gives  a  strong  manganèse  reaction  with. 
t|ie  fluxes.    Soluble  in  hydrochloric  acid  with  séparation  of  silica. 

Obs.-'-Biotite  is  a  common  constituent  of  the  crystalline  rocks,  granité,  gneiss,  mica  schist, 
etc.,  being  often  associated  with  muscovite  and  sometimes  largely  taking  its  place.  Also  veiy 
commoD,  as  muscovite  is  not,  in  eruptive  rocks  of  ail  âges,  syenite,  audesyte,  trachyte,  etc. 
Further,  it  occurs  as  a  resuit  of  secoudary  action  in  certain  contact  rocks,  and  as  produced  by 
the  altération  of  a  variety  of  species.  It  is  not  infrequently  associated  in  parallel  position  with 
muscovite,  the  latter,  for  example,  forming  the  outer  portions  of  plates  having  a  nucleus  of 
biotite;  sometimes  in  similar  plates  the  two  species  are  in  twinning  position  with  référence  to 
each  other  (cf.  Lcx.,  Jb.  Min.,  680,  1878). 

Some  of  the  prominent  localities  of  crystallized  biotite  are,  as  follow:  first  of  ail,  Vesuvius, 
where  it  is  very  common  and  occurs  particularly  in  ejected  limestone  masses  on  Monte  Somma, 
associated  with  augite,  chrysolite,  nephelite,  humite,  etc.  The  crystals  are  sometimes  nearly 
colorless  or  ycllow  and  then  usually  complex  in  form;  also  dark  green  to  black.  Occurs  also  in 
the  Albani  ilts.  ;  Mt.  MoqzodI  in  the  Fassathal,  in  green  or  greenish  black  crystals;  Schwarzen- 
stein  in  the  Zillerthal  and  in  the  Putsch  thaï  with  black  tourmaline;  Rezbânya  and  Morawitza 
in  Hungary;  Schelingen  and  other  points  in  the  Kaiserstuhl;  the  Laacher  See;  on  the  west  side 
of  L.  Ilmen  near  Miask,  etc. 

In  the  United  States  ordinary  biotite  is  common  in  granité,  gneiss,  etc.,  but  notable  localities 
of  distinct  crystals  are  not  numerous.  It  occurs  with  muscovite  (wh.  see)  as  a  more  or  less 
prominent  constituent  of  the  pegmatyte  veins  in  Maine,  New  Uampshire.  Massachusetts,  Con- 
necticut,  Pennsprlvania;  also  similarly  in  Virginia  and  North  CaroUna.  Interestiog  spécimens 
hâve  been  obtamed  at  Litchtield,  Me.;  Acworth,  N.  H.;  Craftsbury,  Vt.  (nodular  masses  of' 
biotite  cemented  b^  quartz);  Portland,  Middletown,  Branchville,  Conn.;  St.  Lawrence  Co., 
N.  Y.;  in  N.  Carolma.  in  crystals  at  the  mica  mines  of  Mitchell,  Haywood.  Tancev  counties, 
aud  especially  Maçon  County;  in  the  Pike's  Peak  région  in  Colorado,  where  the  variety  sidero- 
phyllite  was  obtained. 

The  variety  anomiU,  as  already  noted,  is  rare.  Tbe  typical  localities  are  L.  Baikal  in 
eastern  Siberia.  where  it  occurs  with  apatite,  diopside,  etc.,  in  a  coarse  granular  limestone  on  the 
river  Sliudianka;  also  at  Qreenwood  Furnace,  Orange  Co.,  New  York,  wbere  it  is  characterized 
by  the  pseudo  crystalline  forms  (f .  5,  p.  628),  often  rhombohedral,  showing  the  gliding-planes 
p,  Ç.  A  few  other  occurrences  bave  been  noted,  as  in  gneiss  at  Steinegg.  Lower  Austria;  the 
oepfaelinyte  of  the  Katzenbuckel  ;  kersantyte  of  Michaelstein  near  Blankenburg  in  the  Harz;  in 
melilite-basalt  of  AlnO,  Westemorrland,  Sweden,  et«. 

ManganophylUte  occurs  in  cavities  filled  with  calcite,  with  tephroite,  rhodonite,  richterite. 
less  often  hématite,  magnetite,  gamet,  etc.,  at  the  Harstig  mine  at  Pajsberg,  Wermland, 
Sweden;  also  at  Lângban  and  probably  at  Jakobsberg  near  Nordmark.  Named  from  manganeâe 
and  ^vXXoVf  leaf. 

8ee  further  on  localities  under  the  varicties  above;  also  phlogopite,  lepidomelane,  folio wing, 
which  are  probably  to  be  regarded  as  hardi  v  more  than  well  characterized  varieties  oif  biotite. 

Biotite  is  named  after  the  French  physicist,  Biot  (1774-1862). 

Alt. — Biotite  is  often  altered  by  the  assumption  of  water  and  oxidation  of  the  iron  and  many 
supposed  species  bave  been  based  upon  sucb  products;  a  loss  of  transparency,  a  bronze  luster  on 
the  surface,  etc.,  are  early  changes.     Cf.  below,  and  also  under  tbe  vermiculites. 

Artif.— See  p.  613. 

Réf.— >Ratb,  Vesuvîus,'  Pogg.,  Erg.  Bd.,  6,  366,  1873.  He  showed  that  the  angles  cr  and  0f 
are  sensibly  equal;  measurement  gave: 

001  A  ÎOl  =  80"  0'  001  A  182  =  80'  1'  001  A  l82  =  80°  0' 

The  position  of  Tscherraak  is  hère  followed  (cf.  p.  620).  In  bis  original  paper  Tschennak 
assumed  the  fundamental  angles  (Ralh)  er  =  80"  0',  c«  =  80**  Of ,  oo'  =  57*  10*,  which  give: 

à:i:h^  0*5777  :  1  :  3-2772  fl  =  89'  59f' 

or,  if  If  =  110  (Tschermak,  Min.,  1883) 

àit'è-  0*5777  :  1  :  2*1932  /î  =  84"  58'. 
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If  the  flret  axial  ratio  is  accepted  the  signs  of  the  planes  must  be  changea,  that  is  r  =  101, 
M  —  221,  etc.  It  is  obyious,  howeyer,  that  the  angles  are  not  décisive  in  sbowiug  ou  which  side 
the  obliquity  reaHy  lies,  hence  the  position  hère  taken,  i^ith  (S  =  90°,  is  to  be  regarded  as  con- 
ventional  ouiy.  With  Eoksharov  and  some  other  authors  the  position  in  this  regard  is  reversed; 
moreover.  the  axis  h  (Kk.)  bas  only  half  the  lengih  heie  taken,  heuce  with  hini  o  =  111» 
r  =  201  {g\  s  =  181  {â),  etc.  Laspeyres  bas  proposed  auother  position  for  biotite  to  bring  it  into 
correspondence  with  Eoksharov's  position  of  clinochlore.    Cf.  Zs.  Kr.,  17,  541,  1890. 

•'  Cf.  Tschermak.  1.  c,  also  Phillips,  Min.,  103,  1837;  Mgc.  Suppl.  Bibl.  Univ.,  6.  801, 1847; 
Mlr.  Min.,  887,  1852;  Kk.,  Min.  Russl.,  2,  113,  291.  7.  225,  8,  6.  Mem.  Akad.  St.  Pet..  1877 
(read  May  17);  Dx.,  Min..  1,  484,  1862;  Hbg.,  Min.  Not.,  7,  15,  1866;  Rath,  1.  c.  Hbg.  (1.  c.) 
discusses  the  earlier  results  and  gives  a  list  of  planes,  noted  by  différent  authors,  referred  to  the 
rhombohedral  form.  Some  of  the  forms  deduced  from  early  observations  must  be  regarded  as 
doubtfûl. 

*  The  mica  lato  is  hère  and  elsewhere  stated  in  the  form  given  by  Tschermak.  BrOgfer 
prefers  to  regard  the  normal  to  e  (001)  as  the  tw.  axis  and  the  angle  of  révolution  IgO*".  See  Zs. 
Kr..  16,  24-41,  1890,  18,  874,  1890;  also  Hambcrg,  G.  Fôr.  Fôrh..  12,  686,  1890. 

The  following  bave  probably  been  derived  from  biotite;  still  other  altération  products  are 
noted  under  the  vermiculites,  to  which  some  of  thèse  approximate. 

KuBBLLAN  Breiih.  is  considered  an  aliered  biotite:  it  occurs  in  small  hexagonal  forms.  of  a 
red  color,  in  the  basait  of  the  Laacher  See  and  elsewhere.  Cf.  Uollrune,  Min.  Mitth.,  6,  804, 
1882. 

EuKAMFTiTE  KenngoU,  Ueb.,  1858.  68,  1856,  described  under  the  name  Chlariiàhnliche$ 
Minerai  in  Ber.  Ak.  Wien,  11,  609,  1853.  A  hydrous  biotite,  probably  a  resuit  of  altération, 
from  Presburg,  Himgary.     It  is  between  mica  and  chlorite  in  its  characters. 

VoiGTiTE  Sclimid,  Pogg.,  97,  108,  1856.  Probably  a  hydiated  biotite;  it  occurs  in  a  graphie 
granité  at  Ehrenberg  near  iTmenau.    See  5th  Ed.,  p.  486. 

Rastolyte  Shepard,  Min.,  1857,  Appendix,  p.  vi;  Am.  J.  Se,  24,  128,  1857.  Siroilar  to 
voigtite,  from  Monroe.  N.  Y. 

Hydrobiotitb  h.  c.  Lewis.  A  hydrated  biotite.  The  name  bas  been  similarly  but  more 
definiteiy  used  by  Schrauf,  Zs.  Kr.,  6,  881,  1882. 

PsEUDOBioTiTE  A.  Kfiop,  Zs.  Kr.,  12,  607,  1887.  An  altered  biotite  occurring  in  the 
granulur  limestone  of  the  Schelinger  Matten  in  the  Kaiserstuhl.    Analysis,  Knop  and  Wagner: 

SIO,       TiO,      A1,0,      Fe,0«     Mn^O.     MgO       K,0      Na,0      H»0 
t  35-91        116       15 18        10-86       089       22  80       2  90         ir.         1077  =  10046. 

Bastokite  Dumont,  Dx.  Min.,  1,  498,  1862.  A  mica  in  large  plicated  plates,  of  a  greenish 
brown  color,  grensy  luster,  very  small  optical  angle,  easily  fusible  into  a  black  enamel,  discovered 
by  Dumont  in  a  quartzyte  from  Bastogne,  Betgian  Luxembourg.  The  same  mica  in  small 
pearly  scalesof  a  bronze-like  color  has  been  investignted  by  Klement  and  shown  to  be  a  some- 
whai  altered  iron  mica.  G.  =  2928.  2E  =  lO'*  45-12"  54'.  Dispersion  p;< «.  B.B.  exfoliâtes 
and  fuses  finally  to  a  black  magnetic  glass.  Decomposed  in  bot  acid.  Analysis,  bernent, 
Bull.  Mus.  Belg.,  1,  40,  1882. 

SlO,      AliO«     FesO,     FeO     MgO     CaO     K,0     Na,0    H,0 
Libramont         86-91      2004      2001      3-73      796      0-95      307     0*22      6*98*  =  99-87 

•  Below  800'  1  -61  p.  c. 

462A.  Phlogopite.    Magnesia-Mica  pt.    Rhombic  Mica.    Rhombenglimmer  pt.  Phlogopit 
(fr.  Antwerp.  N.  Y.)  Breith.,  Handb.,  898,  1841. 
Monoclinic.    In  form  and  angles  near  biotite. 

Forma:  ô  (010,  i-i),  c(001.  0),  Jf  (221,  -2),  o  (112,  -  |),  // (îll,  1).  Measured  angles, 
cM  =  85^  eo  =  73^  en  =  81"  80'. 

Twins  as  with  ordinary  biotite  (p.  628)  united  by  e  (f.  1);  also  united  bv  a  vertical  plane 

and  then  showing  a  fine  feather-like  striation  |  edge  c/b.     Crystals  often 
*•  large  and  coarse.    Usually  oblongsix-sided  prisms,  more  or  less  tapering, 

1 -p«    with  irregular  aides. 


^        (5  Clenvâge^  basai,  highly  eminent.     Thin  laminse  tough ,and  elastic. 


Parting  |  o"  (104)  and  C  (185)  as  with  biotite,  p^  628;  also  1 134  Inclined 

rly,     ' 


about  71'  10  e\  H.  =  2  5-8.     G.  =  2-78-2'85.     Luster  pearly,  often  sub- 
metallic  on  cleavage  surface.     Color  yellowish  brown  to  brownish  red, 

with  often  something  of  a  copper-like    retlection;    also    pale  brownish  yellow,  green,  white. 

colorless.    Transparent  to  translucent  in  thin  folia.   Often  exhibits  asterism  in  tranamitted  light, 

due  to  regularîy  arranged  inclusions  (see  below). 
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Pleochrdam  dUtlnct  In  colored  Tariettea;  t  brownlsh  red,  t  browalsh  green,  M  jrellow.  Ab- 
iorptioD  t  >  fi  >  s,  BuTgws.  Optiially  — .  Ai.  pi.  1  6.  B»,  nearlv  ±  e,  AppBrent  angle 
HE  =  —  24'  red,  —  9'  green,  Burgess:  also  1°  19'  Naturol  Bridge.  Axial  angle  email  but  railable 
even  ïa  the  same  spécimen,  from  0°  to  17°  2S'  for  red.  2E,  =  IT"  20'  Edwards  (aiial.  4).  Disper 
aloii  0  <  *■  Tbe  axial  angle  appea»  to  încrease  with  ibe  amount  of  irou.  Cf.  iàillimaa.SthËd., 
p.  803  and  Am.  J.  Bc.  10,  872.  law. 

Oomp. — A  inagaeBium  mica,  near  biotite,  but  contaîning  llttle  iron.  Poiassîum  is  promioent 
08  in  ail   tbe  micaH,  and  iu  tnmt  casea  Uuorine,     T/pical  phlogopite,  uccording  to  CUrke,  is 

B,Mg,Al(SIO.)„  wliere  K  =  H.K.MgF.  Tbe  Burgeas  pblogopite  corresponds  very  cloBely  to 
H.KMg.AUSiO,),  +  K(MgF)Mg,Al(S104),.  Clarke  and  Sclmeider,  Am.  J  Se,  40.  410, 
181H).  Analysis  6.  dîscuased  by  PenUeld  and  Speny,  conforma  to  tbe  ortbosllicate  formula, 
H.E,jKgTAl,iSiO,),.     Cf.  alM>  Clarke,  I.  c. 

Wbile  pblogopite  caunot  be  aharply  Bepaialed  from  biotite,  Ils  characier  and  melhod  of 


it  and  pecuUar  tbat  it  is  inost  naturally  ploced  liy  iUelf,  while  per- 

bapa  uot  doierving  tbe  full  rank  of  an  iudependent  speclee. 

Anal 1,  Ludwig,  Min.   Millh.,  340.   1874.     2,   Neminar,  Ib.,  p.  241.     3,  Poppovita.   ib. 

4,  Berwerth,  ib.,  uiioled  by  Tschermak,  Ber.  Ak.  Wien.  78  (1),  31,  1878.  5-7.  Rg.,  Min  Ch., 
Erg.,  117,  188«.  8,  E.  S.  Sperry,  Am.  J.  Se,  36,  829,  1888.  9,  10,  Clarkeand  Schneider.  40. 
■410,  1890.     11,  12,  Penfield,  priv.  conlr. 

O.  810)    A1,0|  Fe,0,  FeO    «gO    BaO      K,0    Na,0     H,0      P 

1.  Pargas  2867       48-43  13-76  016  l'36  27-20    —     806   130    093  431  =  100-3» 

a,  Pennabury,  Pfc.î  277»  442»  1313  140  IM  3786  —  708  2  16  308  194  -  10036 
&  Ralnapun.  2-743        42-36  16-64  0  23  153  27-28    —      868      —      391  2  19  =  100  66 

4.  Edwarda,  N.  Y.  40-64  1411  338  069  2787  254    8  18    118    8-21  083  =  101-68 

0.  Pargas  42-55  12-74  1-31  0-49  27-63    —     893   083    118  4-58  =  100-28 

6.  KosBie  48-17  1848  ISl    —   2747    —      878    088    040  5-41  Li,O0-53 

[=  101-04 
•    10-83   0-30    0-88  5-67  =  lO-i-85 
■     8-40  O^e*  5-43    —  igndOO  ) 
[0-96  =100-18 
8-52    0-62»  5-87     -    =  100  23 
9  2-34  Ti,0  0-S8 
[=  100-60 
8-10  8-07  =  101-77 
2-47  400TiO,  116 
[=  103  ■2« 
•  Incl.  0  08  L1,0.  "■  locl.  007  Li.O.  •  Incl.  0.88  TiO,. 

Pyr.,  Bto.— In  the  cloeed  tube  gives  a  little  waler.  Some  varielies  glve  Ihe  réaction  for 
fluorine  in  Ihe  open  tul>e,  while  moBl  glve  little  or  no  reaction  for  iroti  wali  the  fluxes,  B.  B. 
whilens  aurt  fuses  ou  tlie  tbin  ©dges.  Completely  decomposed  by  sulphuric  acid,  leaving  Iho 
silîca  in  thin  Bcales. 

Obi. — Pbiogoplle  is  especially  characteristic  of  serpentine,  and  crystalline  Itmestonc  or 
dolomite.  Ii  is  often  aasociaied  wtth  pyroxene,  amphibole,  etc.  Promineut  localitiesare:  Pargaa, 
Flnlaod,  iu  crystalline  limeatone  with  diopside.  pargasile;  Aker  aud  Sala  in  Sweden;  Caropo- 
longo  iu  Switzerknd  (Tessiu),  lu  dolomite;  Ratnapura,  Ceyion,  etc. 

Pblogopite  occurs  also  iu  New  York,  at  Gouverneur,  of  a  browniali  copper-redi  al  Pops'a 
Mills,  St.  Lawrence  Co.  ;  Natural  Bridge,  Jefferson  Co;  colorless  at  Edwards,  2. 

N.  Y.;  Oxbow.  Also  at  Sterling  Mine.  Morris  Co.,  N.  J.,  ricb  yellowisb 
brown,  Inclintug  lo  red,  in  limeatone:  at  Suckasunny  mine.  N.  J.,  dcep  olire- 
brown,  inclialng  to  yellow,  in  limeslone;  Newton,  N,  J.,  yellow,  in  limeatone; 
Franklin  Furnaoe;  Lockwood,  Siissex  Co..  N,  J.,  deen  oUye-brown,  liki-  Ibe 
mii-aof  Fine,  N  Y.,  In  limeatone.  ThecrjBtalsatClarke'a  Hlll,  St.  Ijiwrence 
Co,,  are  very  large,  sonietiines  uearly  two  feel  long  (f.  3). 

At  Nonb  aud  South  Biirgesa,  Ontario.  In  fine  crystals,  sonietimes  very 
large;  also  iu  Qrenville.  Buckmeliam,  Templeloii,  nnd  cisewhcre  in  Québec; 
in  gênerai,  common  in  the  cryst^liiie  llmesioiiefl  of  ihe  Laiircntlon. 

Named  from  tfiXoyiajio!,  fire-îike,  iu  allusion  to  the  color, 

The  aateriain  of  pblogopite.  seeu  when  a  candle-flame  is  viewed  Ibrougb 
a  lliin  sbeet,  is  a  coramon  character.  particularly  promineni  in  the  kinds  from 
northern  New  York  and  Canada,  le  lias  been  ebown  to  be  due  to  minute 
acicularinelusIoQs  arrangea  chiefly  in  thudireclion  of  the  raya  of  Ihe  prossur»- 
fignre  ([.  1.  p.  611),  producing  a  distinct  six-rayed  star;  also  parallel  to  tbe 
lint's  of  Ibe  percussion-bgure.  givlug  a  secondary  star,  usually  lésa  prominent 
Iban  Ihe  other.  - 

The  DBlure  of  Ibese  Inclusions  is  uncertain,  and  the  same  minerai  may 
not  always  be  the  cnuae.  Rose  siijçgcsted  cyanite,  but  laler  referred  them  to 
a  uniaxial  mica;  rutile  neediea  bave  been  noted  by  Sandberger,  and  also  by 
Lacroix;  furtber  tourmaliue  by  Roeenbuscb.     Cf.  tb«  following  authors: 
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G.  Rose,  Ber.  Ak.  Berlin,  614,  Oct.  80,  1863.    Sandberger,  Jb.  Min.,  2.  192,  1882.    Lcx., 
Templeton.  Bull.  Soc.  Min.,  8,  90,  1886;  Oeylon,  12,  841.  1889.    Tscbermak.  Ber.  Ak.  Wien^ 
76  (1),  125,  1877.    Rosenbusch,  Mikr.  Phys.,  487,  18S5.    Lindgren,  quoted  bv  Clarke,  Am.  J. 
8c..  40.  411.  1890. 

Alt. — The  plilogopites  are  quite  Hable  to  change,  loeing  their  elasUd^,  beooming  pearly  in- 
luster,  with  often  brownish  spots,  as  if  Irom  the  hydration  of  the  ozide  oi  iron.  In  some  cases 
an  altération  to  steatite  and  serpentine  lias  been  observed.  A  number  of  différent  "Termicu- 
lites  "  derived  from  pblogopite  bave  been  described,  as  noted  beyond. 

AsFiDOLiTB.    Aspidolith  F.  o.  Kobell,  Ber.  Ak.  MQnchen.  March  6,  1869. 
An  olive-green  mica,  brownish  yellow  in  thin  leaves.  with  pearly,  submetallic  luster.    Occurs 
in  aggregations  of  prismatic  crystals.    Axial  angle  11°  55'.    Analysis  gave: 

SiO,       Al.O.       MgO       FeO      Na,0      K,0       H,0 
G.  =  2*72  46-44       10*50       2680       9*00       4*77       2*52       1*88  =  10086 

The  composition  approaches  that  of  a  soda  phlogopite,  but  it  needs  further  ezamination. 

B.B.  exfoliâtes  like  vermiculite,  giving  water  in  the  closed  tube.  In  the  forceps  difflcultly 
fusible  to  a  dirty  gray-white  glass.  Ëntirely  decoraposed  by  hydrochloric  add,  leanng  the  silioa 
in  pearly  scales. 

Found  in  the  Zillerthal,  in  Tyrol,  associated  with  chlorite. 

462B.  Xiepidoin«lane.    Eatumann,  Gel.  Anz.  GOtt.,  945,  1840.    Annite  Dana,  Min.,  1668. 

In  small  six-sided  tables,  or  an  aggregate  of  minute  scales.  Sometimes  (Bgr..  Zs.  Kr.,  16,. 
189,  1890)  in  distinct  crystals  with  the  forms: 

0(010,  i-i).  c(001,  0),  jr  (201,  -  2-1),  y  (048,  44).  0(1^2,  -i\  Jf  (221.  -  2),  /i  (111,  1).. 
Angles  (Bgr.):  ex  =  84"  48',  ciT  =  85*  29f ,  eu  =  8r  2^',  MM'"  =  59'  48'.  mm'  =  69'  12'. 

Cleuvage:  basai,  eminent,  as  in  other  micas.    Somewhat  brittle.    H.  =8.    G.  =  8*0-8*2. 
Luster  adamantine,  inclining  to  vitreous,  pearly.    Color  black,  with  occasionally  a  leek-green. 
reflection.    Streak  grayish  green.    Opaque,  or  translucent  in  very  thin  laminœ.    Az.  plane  |  b. 
Ax.  angle  small,  from  O"*  to  8^     For  anal.  6,  5*-8^ 

Comp.— Ohietly  characterized  by  the  large  amount  of  ferrie  iron.  In  part  an  ortlraeilicate, 
in  part  a  more  basic  compound.  It  can  hardly  be  regarded  otherwise  than  as  a  variety  of  biotite; 
Anal.  6  givcs  (H.K),Fe,(Fe.  Al)4(8i04)». 

AnaU-1,  Soltmann.  Pogg..  60,  664,  1840.  2,  Haughton,  Q.  J.  G.  Soc,  16.  129,  1859. 
8,  Scheerer,  Zs.  G.  Ges..  14,  56,  1862.  4,  Rube,  ibid.  5,  Baltzer,  Jb.  Min.,  654.  1872.  6,  Rg., 
Min.  Ch.,  Erg.,  119.  1886.  7,  Flink,  Zs.  Er..  16.  191,  1890;  earlier,  Ôcheerer.  8,  9,  Riggs,. 
Am.  J.  8c.,  31,  268,  1886.  10,  Id.,  ibid.,  34,  188.  1887.  11,  CUarke  &  Schneider,  ib..  40,  410,. 
1890.    12,  Cooke,  ibid.,  43,  222,  1867.    18,  Riggs.  ibid.,  Am.  J.  8c.,  32,  859,  1886. 

SiO,  TiO,  A1,0,  Fe,0,  FeO  MnO  MgO  CaO   K,0  Na,0  H.O 

1.  Wermland  G.  =  8.00      87*40    —     11*60    27*66  12*48     —  0  26         9*20      —     0*60 

[=  9915 

2.  Ballyelin  85*55    —     1708    23*70    8*55    1*95    8*07    0*61    9*45    0*86    48a 

r=  99*61 
8.  Fieiberg  87  50  8  06    17*87    12*98    9*95    0*20  1015    0*45    0*88    8  00    8*48 

r=r  99*42 

4.  "  86*89  3*16    15*00    16  29    6*95      —     9*65    1*75    6*06      —     4*40 

[=  10015 

5.  Adamello   G.  =  8-07      86*48    —     14*40    16  7117*40     tr,     6*87    166    5*54    008      — 

=  99*04 

6.  "Brevîk"  82*97  2*42    1188    16*48  20*72    8*64    108      —     808    0*"80    8*35 

[F  1  29  =  10216 

7.  Langesund  fiord  84*87  4*68      6*84    24*89    7*47    2*41    4*05    0*78    9*08    2*18    2*27 

r=:  98*92 

8.  Litchâeld,  Me.  8209    —     18*52    19*49  14*10    1*42    101      —     8*12    1*55    4*62 

[=  100*92 

9.  "  •'  82  85    —     17*47    24*22  18 11    102      —     0*89    6*40*  0*70    4*67 

r=  100*88 
10.  Baltimore  85*78    —     16  89    14*55  11 02    108    8*67      —     7*76    0*56    4*48 


[=  100*29 
0*! 


11.  Port  Henry  84*52  2*70    18*22      7*80  22  27    0*41    5*82      —     8*59    ô*20*  4*89- 

[F 0*34,  (Co,Ni)0  OSO  =  100*56 

12.  Annitâ         G.  =  3*169     39*55    —     16*73    12*07  17*48    0*60»  0*62      —    10*66    0  59*«  1*50 

rSiF*  0*62  =  100-42 
18.        "  81*96  8*42    11*93      8  06  80*85    0  21    0*05    0  23    8  46    1*54    4  25> 

[=  100*46. 

•  In  orig.  6*40  Na,0.  ^  Incl.  0*04  LUO.  •  Mn,0|.  *  Li,0. 
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Pyr.,  etc.— B.B.  at  a  red  beat  becomea  brown  and  fuses  to  ablack  magnetic  globule  Easily 
'decompoéed  by  hydrocbloric  acid,  depositing  silica  in  soales;  this  is  au  important  distluguishing 
cbaracter. 

Ood. — A  scaly-massive  minerai  at  Persberg  in  Wermland,  Sweden,  containing  embedded 
priams  of  borubleude,  tbe  scales  balf  a  line  or  so  across;  Langesuud  fiord,  Norway:  mica-like  at 
Abborforss  in  Finbind;  lu  granité  lu  Irelaud,  at  Bullyellin  in  Co.  Carlow,  Leinster,  at  Ballygiben 
in  Co.  Donegal,  and  at  Canton,  mostly  in  largisb  crystuls  or  plates  (4  incb  across  and  lareer). 
Tbe  Douegal  and  Leiuster  micas  are  optically  uuia2dal,  accordmg  to  Haugbton.  Similar  u-on 
micas  occur  at  Litcblield,  Me..  Baltimore,  Md.,  etc. 

Annite  occurs  in  tbe  Cape  Ann  granité,  witb  cryophyllite,  ortboclase,  albite,  and  zircon 
(cyrtolite). 

LepidamelaTie  is  named  from  Xeitis,  seale,  and  néXaî,  blaek, 

Ptebolitb  BreUhaupit  B.  H.  Ztg.,  24,  886.  Appears  to  be  an  altered  lepidomelane,  of  a 
pearly  luster,  and  a  color  between  oiive-green  and  liver-brown;  scaly  massive  in  texture.  It 
occurs  in  tbe  Brevik  région,  Norway.  witb  astropbyllite,  wOblerite,  œgirite,  etc.  8ee  furtber 
p.  408. 

Alurqitb  BreUh.,  B.  H.  Ztg.,  24,  886,  1866.  Massive,  consisting  of  scales.  rarely  baving 
an  bexagonal  outline.  Cleavage:  basai  emiueut,  as  in  mica.  H.  =  2*25-8.  G.  =  2  984-8 
Lutter  pearly  to  vitreous.  Color  purple  to  cocbineal-red;  in  tbiunest  plates  rose- red;  streak  rose- 
red.  Transparent  to  translucent.  Optically  uuiaxial.  Coutains  mucb  manganèse,  but  not 
analyzed.  Occurs  witb  maugauese  ores  at  St.  Marcel  in  Piedmont.  Named  from  aXovpyoS, 
jmrple.    It  may  be  identîcal  witb  manganopbyllite,  p.  620. 

Uelvbtan  b,  t.  Simml&r,  Eenng.  Ueb.,  185,  1865, 1868.  A  micaceous  minerai  forming 
part  of  a  scbist  and  quartzyte  in  tbe  gneiss  formation  (Alpinyte)  of  tbe  Alpe.  U.  =  8-8*5; 
•G.  =  2 •77-8-03;  luster  pearly  or  waxv;  color  gray  to  wbitisb,  reddisb,  greeuisb,  violet,  and 
copper-red;  streak  grayisb  wbite  to  reddisb.     In  tbe  closed  tube  yields  little  or  no  water. 

Analysis,  Simmler.  Jb.  Min.,  848,  1868: 

8iO,  67  07  A1,0, 18-05  FèO  448  CaO  288  MgO  218  K,0  787  Na,0  169  H,0  1-86=10002 
It  may  be  muscovite,  impure  witb  quartz,  etc. 


463.  ROSOOBIilTX!.    J.  Blake,  Am.  J.  Se.  12,  81,  1876.     Oenih,  ib.,  p.  82. 

In  miuute  scales^  often  in  stellate  or  fan-shaped  groaps.    Structure  micaceous. 

Cleavage  :  basai  perfect.  Soft.  G.  =  2-92-2-94  Genth.  Luster  pearly.  Color 
dark  clove-brown  to  greenish  brown,  dark  brownish  gfeen.  Translucent.  Optically 
biaxial,  négative.     Bx  JL  c.     Dispersion  p  <  v  Dx. 

Gomp. — A  vanadium  mica;  formula  doubtful.  Genth  calculâtes  U.E(Mg,Fe) 
{Al,V)XSiO.),.. 

AnaL— 1,  Gentb  (after  deducting  0-86  gold,  quartz,  etc.),  Am.  Pbil.  Soc.,  17,  119,  1877; 
«Iso  earlier  on  less  pure  material,  Am.  J.  8c.,  12,  82,  1876.  2,  8,  Roscoe,  Proc.  Roy.  Soc,  26, 
109,  1876. 

G.         SiO,    V.O,   AUO.  Fe,0,  Mn^O,  FeO  MgO  CaO    K,0  Na,0  Li.O  HaO 

1.  47-69    20-56^  14 10      —       —     167    200      —     7  59    019     tr.      4  96=  9876 

2.  2-902      41-26    28-85'»  1434    104    1*46      —     1-96    0  61    825    072      —     0-94bygrosc. 

[water  212  =  101-53 

3.  —      28-86*  1894    123    085      —     206    062    8*87    092      —     l-22bygro8C. 

[water  2*42 

*  In  tbe  earlier  analyses  VaOu  was  assumed.  ^  Va  O». 

Pvr»  etc.— B.B.  fuses  easily  to  a  black  glass.  Gives  witb  sait  of  pbosphorus  a  dark  yellow 
bead  O.F.,  and  an  emerald-green  bed  R.F.     Only  sligbtly  acted  upon  by  acids. 

Oba.— Occurs  intimately  mixed  witb  gold  in  seams  (^V  to  ^  in.  tbick)  in  porpbyir,  and  âll- 
ing  cavities  in  quartz,  at  tbe  gold  mine  at  Granité  Creek,  near  Coloma,  El  Dorado  Co.,  California; 
alao  from  Big  Red  Ravine,  near  Sutter's  mil),  wbere  gold  was  first  discovered  in  California 
{Hankê,  Min.  Se.  Press,  June  25.  1881).  Hanks  remarks  tbat  at  tbe  Granité  Creek  locality  some 
400  or  500  Ibs.  of  tbe  minerai  bave  been  discovered,  wbicb  were  wasted  in  tbe  extraction  of  tbe 
gold. 

Oenih  also  describes  (1.  c.)  a  minerai  occurring  in  tbe  Magnolia  District,  Colorado,  as  a  tbin 
eartby  incrustation,  of  a  grayisb  to  oiive-green  color  on  calaverite,  also  inclosed  in  quartz,  and 
glving  it  a  green  color.  An  analysis  of  tbe  quartz  gave-  Quartz  79-88,  Te  1-05.  Au0  08  =  80-46; 
nie  balance  (19*5  p.  c.)  is  assumed  to  belong  to  tbe  green  minerai  wbicb  forms  tbe  coloring 
matter.  An  analysis  of  tbis,  after  tbe  déduction  of  tbe  quartz,  gave  (meanof  5  partial  analyses): 
810,56-74,  AUO,  19*62.  V,0.  7-78.  FeO  3  84,  MgO  2-68,  Na,0  0*94.  K»0  8M  MnO,Li,0  «r., 
H«0  undet.  =99  66.   Gentb  regards  tbis  as  probably  closely  related  to  roscoelite,  perbaps  a  variety. 
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2.  Clintonlte  Group.    Monodinio. 


464.     Kargarite  H,GaAI,Si,0„ 

466.     Seybertite  H.(Mg,Ga)Al.Si,0 


!• 


Brandisite 
466A.  XanthophyUite  H,(Mg,Ca),,Al.,Si.O„  ? 

àih:è  =  0-57736  : 1  :  S'2443       ft  =  90*^ 

466.  Chloritoid  H.(Fe,  Mg)  Al,SiO,  TricUnic  ? 

467.  OttreUte  H.(Fe,MD)Al,Si,0,? 

The  minerais  hère  inclnded  are  sometimes  called  the  Brittle  Micas  (Sprôd« 
glimmer  Germ.),  They  are  near  the  mic^is  in  cleavage^  crystalline  form^and  optical 
properties,  but  are  markcd  physically  by  the  brittleness  of  the  laminaa»  and  cnemi- 
cally  by  their  basic  character. 

In  sèmerai  respects  they  form  a  transition  from  the  micas  proper  to  the  chlo- 
rites.  Margarite,  or  calcium  mica,  is  a  basic  silicate  of  aluminium  and  calcium» 
while  chloritoid  is  a  basic  silicate  of  aluminium  and  ferrons iron  (with  magnésium)^ 
like  the  chlorites. 

Seybertite,  bi-andisite,  and  xantbophyllite  are  near  one  another,  and  are  regarded  by^ 
Tschermak  and  SipOcz  as  isomorphous  mixtures  of  a  silicate  and  aluminate 

H3CaMg4Si,0„    and    H,CaMgAl<.Oi,. 

For  XanthophyUite  the  ratio  5  :  8  is  given;  for  brandisite  8  :  4;  for  seybertite  4  :  5.  Ottrelite 
is  sometimes  assumed  to  be  identical  with  chloritoid.  but  receut  analyses  give  it  a  much  higher 
percentage  of  silica.    Tschermak  also  includes  sapphirine  (p.  561)  in  this  group. 

Réf.— Tschermak  &  Sipôcz,  Ber.  Ak.  Wien,  78  (1).  Nov.,  1878,  or  Zs.  Kt,,  3.  496.  1879. 


464.  MAROARITZ!.  Perlglimmer  (fr.  Sterzing)  Mbhs,  Char.,  1820,  Gnindr.,  282,  1824. 
Margarite  TyroUse  min.  dealers.  Corundellite  (fr.  Pa.),  Clingmanite  (fr.  N.  C),  É.  SUUman, 
Jt.,  Am.  J.  Se,  8,  880,  888,  1849.  Emerylite  (fr.  Asia  Minor)  J,  L.  Smith,  ib.,  8,  878,  1849,  11, 
59,  1851.     Kalkglimmer  Oerm. 

Monoclinic.     Axial  ratio  near  that  of  biotite. 

Fornui:  ô  (010,  >-i),  c  (001,  0),  a?  (010-9,  V-^),  It  (116,  -  J)?,  o  (112,  -  i),  ç  (Î14,  i), 
q(â-310,  A),  p(387,  f). 

Angles  with  e  (001)  measured  (Tschermak)  and  calculated  from  the  biotite  axes: 


S  (010-9) 

it  (116)? 

0  (112) 

q  (114) 

q  (â-310) 

p(837) 

Meas. 

75^ 

49- 

72"  2l'-78* 

58"  22' 

68"  8' 

69"-70" 

Cale. 

74"  38' 

47"  80' 

78"     1' 

68"  85' 

68"  li' 

70'  28' 

Burely  in  distinct  crystals;  habit  thin  tabular  |  c.  The  basai  planes  often 
smooth  and  brilliant,  also  b,  q  (Ï14),  the  others  uneven,  and  striated  ||  a.  Twinning 
common  according  to  the  mica  law,  often  repeated.  Usually  in  intersecting  or 
aggregated  laminée;  sometimes  massive,  with  a  scaly  structure. 

Cleavage:  basai,  perfect.  Laminae  rather  brittle.  H.  =  3-5-4 '5  G.  =  2"99- 
3*08.  Luster  of  base  pearly,  of  latéral  faces  vitréous.  Color  grayish,  reddish 
white,  pink,  yellowish.     Translucent,  subtrauslucent. 

Optically  — .  Ax.  pi.  JL  b,  Bx^  approximately  J.  c,  but  varying  more  widely 
than  other  micas,  o  c  =  +  6°  27'  Tschermak.  Dispersion  p  <  v.  Axial  angle 
large,  from  100°  to  120°  in  air.     Refractive  index  /5  =  1-64-1-65  Becke. 

Comp.— H,CaAl,Si,0„  =  Silica  30*2,  alumina  51-3,  lime  14-0,  water  4-5  =  100, 
On  the  probable  structural  formula,  cf.  Clarke,  Am.  J.  Se,  38,  891,  1889. 
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AnaL— 1-8,  J.  L.  Smith.  Am.  J.  Se,  11,  59,  1851,  16,  208,  1853.  4,  Id.,  ib.,  42.  90,  1806. 
6.  Smith  &  Briish.  ib.,  16,  209,  1858.  6-12,  Genth,  Am.  Phil.  Soc,  13,  899.  1878,  also  other 
anals.;  further.  Smith,  Am.  J.  Se.,  6,  184,  1878.  13,  14.  Chat&rd,  quoted  by  Clarke,  ib..  28» 
S2,  1884.  15,  J.  S.  de  Bemieville,  quoted  by  Genth,  Am.  J.  Se  ,  39,  49.  1890.  16,  Id..  ibid. 
17,  T.  M.  Chatard,  quoted  by  O.  H.  Williams,  ibid.,  36,  268,  1886.    ALso  5th  Ed.,  pp.  506,  507.. 


G. 


1.  Gumuch-dagh 

2.  Nacaria 
8.  Naxos 

4.  Chester,  Mass. 

5.  Sterzine 

6   Unionvllle,  Pa. 

7. 


8-012 


i< 


<( 


8.  "  "  8047 

9.  CullakeDee  M.,  N.  C.  8055 

10.  *'  ••        8064 

11.  Gainesyille.  Ga.  8004 

12.  DudleyTille.  Ala.        8065 

18.  GainesYille,  Ga. 

14.  Iredell  Co.,  N.  0. 

15.  Patrick  Co.,  Va. 


16. 


<• 


(( 


SiO, 

29  66 
80-22 
80-02 
82-21 

28-47 
8219 
80-70 

80-45 
80-72 
29-68 
82-15 

28-71 

81-72 
81  15 
88-88 

85-79 

82-73 


A1,0,  Fe,0,  CaO 

50-88  1-78»  18-56 

49-67  1-88»  11  57 

49-52  1-65*  10-82 

48  87  2-50*  10-02 

50-24  1-65»  11-50 

49-62  0-91  781 

49-83  0-89  11-86 

50-86  0-42  12-18 

4988  0-84  10-84 

51 -32»»  0-59  11-28 

49-28  0  57  1109 

52-44  0-89  11-52 

50-03  «r.  11-57 

49-51  —  1118 

46-49  1-48  6-02 


MgO  Na,0  K.O  H,0 


0-50 

tr. 

0-48 

0-82 

0-70 
0-41 
0-76 

0-37 
076 
1-09 
0-68 
074 

012 
0-45 


1 
4 


1-50  8  41  =  101  29 

2-81  5  12  =  lUO  22 

1-25  5-55  =    99-29 

191»  4-61  Li.O   0-32. 

[MnO  0-20  =  100-96 

87     tr.  5-00  =    99  43 

78    0-57  3-98  =  10022 


0-96    0-65    591  Li,0    036 

[=  ioo-9a 

1-72  0-25  4-48  =  10068 
219  0-26  6  21  =  101-65 
1-22  0-20  4-73  =  100*06 
118  104  416  =  100-10 
0-67    0-20    5 40  Li,0    088 

[=  100-45 
4-88  =  100-58 
5-68  =  10006 


2-26« 
2-74« 


17.  Cruger's  Pt.,  N.  Y.  81 

»  Fe,0,.  *  Incl.  CraO,  013. 


45-95    1-08      5-49      — 
46-58    5-12*11-04    100 


2-47    2-33    5-56  gangue  1-70 

[=  99-88 
2-27    2*82    5-40 gangue  2  07 

[=  100  82 
undet.       4  49  =  10096 


•  Mainly  NaaO. 


FeO. 


The  material  of  anals.  15, 16  was  deriyed  from  the  altération  of  andal usité  and  probably 
conlaiiied  other  micas  besides  margarite. 

CoTundelUte  and  cUngmaniU  were  based  on  an  incorrect  détermination  of  the  silica  in  the 
analyses. 

Diphanite  of  NordenskiOld  (Bull.  Ac.  St.  Pet.,  6,  17)  is  only  margarite.  It  occurs  in  hex- 
agonal  prisms  with  perfect  basai  cleavage.    H.  =  5-5-5     G.  =  8-04^3-97.    Color  white  to  bluish, 

Pyr.,  etc.— Yields  water  in  the  closed  tube.  B.B.  whitens  and  fuses  on  the  edges.  Slowly 
and  imperfectiy  decomposed  by  boiliug  hydrochloric  acid. 

Oba. — Associated  commonly  with  corundiim,  and  in  many  cases  obviously  formed  dîrectly 
from  it;  thus  at  the  emery  deposits  of  Gumuch-dagh  in  Asia  Min  or,  the  islands  Naxos,  Nicaria, 
etc.    Sîmilarly  in  the  U.  S.,  as  noted  below. 

Occurs  in  chlorite  from  the  Mt.  Greiner,  Sterjcing  in  Tyrol,  where  flrst  found;  at  différent 
localities  of  emery  in  Asia  Miuor  and  the  Grecian  Arcbipelago;  with  the  corundum  of  £katerin- 
burg,  Ural.    Diphanite  is  from  tbe  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

In  the  U.  S.,  at  the  emery  mine  at  Chester,  Mass.;  at  Cruger's  Point,  netir  Peekskill.  N  Y., 
as  a  resuit  of  contact  metamorphism  in  mica  schist  with  staurolite,  tourmaline,  etc.  (2£  =  l\iV), 
corundum  is  similarly  associated  in  the  same  région;  witb  corundum  at  Village  Green,  Delaware 
Co.,  Pa.;  coating  corundum  crystalsat  Unionville,  Chester  Co.,  Pa.  (corundellite);  witli  corundum, 
andalusite,  etc.,  at  Bull  Mt..  Patrick  Co.,  Va.:  at  tbe  corundum  localîly  in  Madison  Co.,  North 
C&roVwtL  {cUngmanite);  rare  at  the  Culsagee  mine  near  Franklin.  Maçon  Co.;  in  Une  lamiuated 
crystals  at  the  Cullakenee  mine  near  Buck  Creek  in  Clay  Co.;  at  Gainesville,  Hall  Co.,  Gteorgia, 
surrounding  a  nucleus  of  conmdum;  at  Dudleyville.  Alabama. 

Named  Margarite  from  Mapyapirnç,  pearl.  The  name  is  attributed  to  Fucbs,  but  he 
nowhere  published  it.  Von  Lconhard  (Handb.,  766.  1826)  gives  it  as  "  the  current  name  among 
tbe  Tyrolesc  dealers  in  minerais." 

This  spedes,  according  to  Dr.  Krantz  of  Bonn  (Am.  J.  Se,  44,  256,  1867),  is  the  original 
margarite.  The  spécimen  from  Sterzing  analyzed  by  Smith  &  Brush  was  one  received  so  labeled 
from  Dr.  Krantz. 

Alt.— DuDLKYTTK  Oenth,  from  Dudleyville,  Alabama,  is  a  resuit  of  the  altération  of  marga- 
rite, 8ce  p.  668. 

An  earthy  minerai  is  associated  with  and  forms  the  matrix  of  the  margarite  of  Gkkinesville, 
€toorgia.  Structure  fine  granular;  soft;  color  between  isabel-yellow  and  nesh  color.  Analysis 
of  material  containing  a  little  margarite,  Genth,  1.  c. 

SiO,    A1,0.  Fe,0,  CaO    MgO  Na,0  K,0     ign.  quartz 
G.  =  2-851        28  84    39  65    2 12    1475    126    048    160    1041    2 17  =r  10128 

Formula  nearly  4Ca0.15Al,0,.12SiO,.7HaO. 

Réf.—'  Tschermak,  Ber.  Ak.  Wien.  76  (1),  July.  1877;  Dx..  Min..  1.  501, 1862. 
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466.  SBTBSRTTTE.  Bronzite  (fr.  Amity)  /.  Finch,  Am.  J.  Se,  16,  186,  1829.  Clintou. 
ite  (fr.  Amity)  Maiher,  1828,  but  unpublisbed;  Mather's  Rep.  G.  N.  T.,  467,  1848.  Seybertite 
(fr.  Amity)  Clemsan,  Ann.  Mines,  2, 498, 1832,  Am.  J.  Se,  24. 171.  1838.  ClintoDit  "tn Handel" 
[=  of  tlic  tradel 'Chrysophan  (fr.  Amity)  Breith.,  Char.,  92,  1832.  Holmite  (from  Amilv) 
Thamaon,  Rec.  Gen.  Se,  3,  886,  1836.  Xanthophyllit  O.  Rose,  Pogg.,  60.  664,  1840.  Rete, 
Ural,  2, 120.  614,  627. 

Brandtsit  Liebener,  in  Haid.  Ber.,  1.  4, 1846.  Disterrit  BreUh.,  in  y.  Kobell,  J.  pr.  Ch., 
41,  164,  1847. 

MoiiocliDic,  near  biotite  in  form.     In  tabular  crystals,  sometimes  hexagonal 
in  outline;  also  foliated  massive;  sometimes  lamellar  radiate. 
Crystals  usaally  complex  twins  according  to  the  mica  law. 

Seybbrtitb.— Forma»:  c  (001,  0),  t'(027,  f-i).  jr(066,  |-i),  y  (062,  fi),  q  (Ï14,  i),  p  (887,  f), 
l  (221.  2). 

Angles  on  e  (001)  measured  (Tschermak)  and  calculated  from  the  biotite  axes: 

t(027)  ar(066)  y  (062)  9(114)  p(837)  Î(S21) 

Meas.  43*  70'    2'  83**  69**  70'*    8'  86*  20' 

Cale.  48'  6'  69*  62'  83'  2'  68'  36'  70'  23'  86'  38' 

Bkandisite.— Forms»:  b  (010,  i-i),  c  (001,  0),  tt(012,  i  i),  y  (062,  |4),  g  (091,  9-i),  p  (887,  |), 
n  (867,  J),  l  (221,  2). 

Angles  on  e  (001)  measured  (Tschermak)  and  calculated  as  above: 

«(012)    y  (062)  ^(091)    p(887)     n  (667)     «(21)2 

Meas.      68'  80'    83'  9'    88*         70'    8'    80'  41'    86'  42' 
Cale.       68'  85'    83'  2'    88'  3'    70'  23     79*  64'    86*  38' 

The  position  of  the  forms  above  is  that  adopted  by  Tschermak;  if,  however,  the  4-  and  — 
quadrants  be  revcrsed.  then  l  (221)  corresponds  to  the  characteristic  form  Jr(221)  of  biotite,  but 
g  (Î14)  no  longer  finds  a  corresponding  form  as  now.- 

Cleavage:  basai,  perfect.  Structure  foliated,  micaceons.  LaminsB  brittle. 
Percussion-  and  pressure-figure  correspond  in  position  respectively  to  the  pressure- 
and  percussion-ngiire  of  mica.  H.  =  4-5.  G.  =  3-3 'l.  Luster  pearly  subme- 
tallic.  Color  reddish  brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly 
yellowish  or  grayish. 

Pleochroism  rather  -feeble.  Optically  — .  Double  refraction  strong.  Ax.  pi. 
Ji  b  seybertite  ;  ||  b  brandisite.  Bx»  nearly  JL  c  Axial  angles  variable,  but  not 
large,  see  below. 

Var. — 1.  Tbe  Amity  seybertiis  (called  also  elintonite,  hoîmiU,  and  chryèophan)  is  in  reddish 
brown  to  copper-red  bilttle  foliated  masses;  the  surf  aces  of  the  folia  often  marked  with  equilateral 
triangles  like  some  mica  and  chlorite.  G.=3'148  Brush.  Pleochroism:  c  pale  brownish  yellow; 
ti  do.;  a  colorless.    Ax.  plane  ±h.    Axial  angle  3*-18'  Tschermak.    Indices* 

a  =  1-646  /?  =  1-667  r  =  1*568    Lévy-Lcx. 

2.  Brandisite  (called  also  disterrite),  from  the  Paasathal,  Tyrol,  is  in  hexagonal  prisms  of  a 
yellowish  green  or  leek-green  color  to  reddish  gray;  H.  =  6  of  base;  of  sides,  6-6'6.  Q.  =3*0451- 
8051  Kobell;  3013-3-062  Hauer;  301-306  Liebener.  Ax.  plane  |  h.  Axial  angle  16'-80"  Dx.: 
18"-85'  Tschermak.     Some  of  it  pseudomorphous,  after  fassaite. 

Comp.~-For  seybertite  H,(Mg,Ca).Al.Si,0  =  3H,O.10(Mg,Ca)O.5Al,O,.4SiO, 
=  Silica  19"3,  alumina40*9,  magnesia  23-3,  lime  12*2,  water  4-3  =  100.  Ilcro 
Mg  :  Ca  =  8  :  3. 

As  stated  on  p.  636,  Tschermak  regards  thèse  minerais  as  isomorphous  mixtures  of 
H«CaMg4SiaOi«  and  HsCaMgAleOi,  in  the  ratio  of  4  :  6  for  seybertite,  of  3  :  4  for  brandisite,  and 
perhaps  of  6  :  8  for  xanthopnyllito. 

AnaL— 1,  2,  Brush.  Dana,  Min.,  505,  1864.  8,  4,  Sipôcz,  1.  c.  4,  Kobell.  J.  pr.  Ch.,  41, 
164. 1847.     6,  SipOcz,  1.  c. 

SeyhertiU. 

G.  8iO,    A1,0,  FeaO,  FeO    MgO     CaO    11,0      P 

1.  Amity,  N.  Y.  2024    8913    3-27      —     20*84    13-69    104      —  alk.1-48.  ZrO,0-75 

r=  100  39 

2.  "         ••  2018    38-68    348      —     2166    13-35    106      —  alk.1-48,  ZrO,0-68 


a        "  "      8-102        1919    39  73    0-61     188    2109    1311    4*86    1*26 


f  -  100-45 
=-  101-72 
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BranditUe. 


4.  Monzoni 


il 


G.  SiO<   A1,0«  Fe,0«  FeO    MgO     CaO    HtO 

8047       20-00    4322    860      —     2501      400    3-60 
8090       18-75    8910    8*24    1*62    20*46    1214    5*85 


P 

—  K.O  0-57  =  100 

—  =10066 


L^  etc.— Yields  water.  B.B.  in  fusible  alone,  but  wjiitens.  In  powder  acted  on  by  con* 
centrated  acids. 

Obs. — Seyberiite  occurs  at  Amitj,  N.  T.,  in  limestone  with  serpentine,  associated  with  am- 
phibole, spinel,  pyroxene,  graphite,  etc.  ;  also  a  chlorite  near  leuchtenbergite  (Tschermak). 

The  seybertite  was  discovered  in  1828  by  Messrs.  Finch,  Mather,  and  Horton,  and  named 
elinionite  by  them  on  the  spot,  after  De  Witt  Clinton,  as  stated  by  Mather  in  bis  Rep.  Geol.  N.  Y., 
1848.  But  the  name  was  not  published  at  the  time  by  eitber  of  the  dfscoverers;  and  Finch,  the 
next  year,  1829  (1.  c),  announced  the  minerai  under  the  name  of  brormU,  Clemson's  name  êey- 
bertUê,  after  H.  Seybert  (1882,  1.  c),  bas  therefore  priority  of  publication,  and  must  be  accepted 
as  the  name  of  the  species. 

BranâigUe  occurs  on  Mt.  Monzoni  in  the  Fassathal,  Tyrol,  in  white  limestone,  either  dissem- 
inated  or  in  grouped  cr^stals,  in  géodes,  among  crystals  of  fassaite  and  black  spinel;  it  is  often 
intimately  associated  with  leuchtenbergite. 

R«f.— 1  Tschermak,  1.  c.  (réf.  p.  686). 

466A.  ZanthophyUite.  O.  Bose,  Po^g.,  60,  654,  1840.  Refs»  Ural,  2,  120,  514,  537,  1248. 
Waluewite  Koksharav,  Zs.  Kr.,  2,  51,  1877,  Min.  RussL,  7,  846.  P.  v.  Eremeyev,  Vh.  Min. 
Qes.,  11,  841.  855, 1876.     Walujewit,  Walouewite,  Valuevite. 

Monoclinic.  Axes  à:h:i=  0-57735  :  I  :  3-24427;  /3  =  90°  0'  =  001  A  100 
Koksliarov*. 

100  A  110  =  30**  0',  001  A  101  =  79"  64i',  001  A  011  =  72°  62'. 


Fomui; 
c  (001,  0) 
L  (180,  i^ 
«  (808.  t-î) 


X  (Î02,  fi) 

y  (018,  fi) 

h  (0-8  16.  ^) 
9  (029,  fi) 


r  (014,  fi) 
i  (013,  fi) 
«  (119,  -  i) 
*  (118,  -  J) 


•  (116.  -  4) 
«  (Î19,  i) 
o  (il8.  i) 


a-  (Ï16,  J) 

n(l-8-24,-f8) 

d(184,-fà) 


1. 


3. 


Figs.  1-8,  Waluewite,  Kk.  :  2,  with  9  (l02)  In  front;  8,  in  normal  position. 


«  =  64*  87' 

et    =  47''  14' 

en     =    25*    5i' 

ex  =  70°  24i' 

eA;  =  89*    8" 

ed     =  no*  241' 
dd"  =    66*  12^ 

eu  =  22'    4i' 
â  =  8r  19' 

es   =  47*  14i' 

tfw  =  85*  47' 

ifc*'    =    66*    7' 

er  =  89*    8' 

a?   =  89*    8' 

00'     =    66*    7' 

ko 

23 

86" 

48^ 

ox 

= 

89* 

15' 

od 

= 

89* 

15' 

hrd 

= 

♦80* 

Crystals  tabular  |  c^  with  the  faces  x  (102),  d  (134)  prominent;  c  smooth,  the 
other  faces  rough  and  allowing  only  approximate  measnrements.  Since  the  angles 
-ex,  cd  are  nearly  equal,  the  symmetry  approximates  to  that  of  the  rhombohearal 
System.  Further,  the  form  simulâtes  the  regular  octahedron,  since  the  angles 
difCer  but  little  from  the  octahedral  angle  (70°  32'),  cf.  above.  The  crystals  often 
twins,  according  to  the  ordinary  mica  law,  commonly  made  up  of  three  individnals 
having  the  base,  c,  in  common,  the  position  of  each  difFering  120°  in  azimuth  from 
that  of  the  next.  Also  similar  trillings  united  in  twinning  position  with  c  as  comp^ 
&ce. 

Gleavage:  c  perfect.     Percussion-figure  with  rays  parallel  the  edges  c/x,  e/d% 
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t/d'\  hence  occapyiDg  the  same  position  as  the  pressure-figure  with  the  tme  micas; 
"while  the  pressure-figure  corresponds  in  position  with  the  percussion-figure  of  mica. 
Etching-figures  on  v  in  the  form  of  an  equilateral  triangle  with  an  angle  directed 
toward  x,  Folia  brittle.  H.  =  4'6.  G.  =  3'093.  Luster  vitreous;  on  cleavage 
plane  pearly.  Color  leek-  to  bottle-green.  Transparent  to  transi ucent.  Pleochro- 
ism  rather  feeble:  ||  è  fine  green;'  _L  ^  reddieh  brown. 

Opticiilly  — .  Ax.  pi.  I  b.  Bx  inclined  32'  to  the  normal  to  c,  Bkg.  Inter- 
férence-figures confused,  and  ax.  angle  variable:  20^°  Bkg.;  20"to40°  Dx.;  17°  to 
32°  Tschermak.     Dispersion  p  <  v. 

Vax. — 1.  The  originnï  •xanihoj^i'Uite  U  in  crusts  or  in  implan ted  globulnr  forms.  1|  in. 
througli,  which  consist  of  tabular  ciystals  about  a  center  of  achist.  which  is  also  the  enclosing 
rock.  Opticallj  negatire.  Ax.  angle  usually  veiy  small,  or  sensibly  uniaxial,  Dx.;  some- 
thnes  20^ 

2.  Waluewite.  In  distinct  crystals  showing  the  forms  and  optical  characters  given  aboTC. 
Axial  angle  17"  to  32^ 

Comp.— Perhaps  (Groth)  H,(Mg,Ca),,Al„Si,0„.     Cf.  also  p.  636. 

Anal.— 1-3,  Meitzendorf,  Pogg..  68,  165,  1848.  4,  Nikolayev.  Vh.  Min.  Ges..  19,  28, 1884 
6,  Id..quotedby  KokaharoT,  1.  c.    6,  Id.,  ib..  18,  226, 1888. 

G.  8iO,     A1,0,  Fe,0.  PeO      MgO      CaO      Na,0    H.O 


1. 

XanilèophpUiU 

16-55 

48  78 

— -> 

2(î2 

19-04 

1812 

0-67 

4-38  =  10006 

9. 

f  * 

16-41 

4817 

~. 

2-28 

19-47 

14-50 

0-62 

4-45  =  100-85 

8. 

«< 

16-20 

44  96 

— 

2-78 

1948 

1215 

0-55 

4-88  =  100  85 

4. 

8090 

15-55 

48-51 

1-72 

tr. 

20  97 

18-25 

^— 

4-87  =    99-87 

6. 

Waluêintê          8  098 

16-90 

48-55 

2-81 

088 

17-47 

18-00 

— . 

6  07  =    98-68 

6. 

8075 

16-89 

48-40 

1-57 

0-60 

20-88 

18-04 

— 

4-89  =    99  77 

XanihophyUU»  was  from  the  Shiskimskaya  Mts.  near  Zlatoust  in  the  Ural. 

WaluewiU  is  found  with  perovskite  and  other  species  in  chloritic  schiats  in  the  mine  Kikolaye> 
Maximilianovsk,  near  Achmatovsk,  in  the  southern  Ural.  Named  after  the  Russian  minister  P. 
A  von  Waluew  (Valuer). 

R«£i— '  Ek..  1.  c,  and  Min.  Russl.,  9,  278. 

466.  OHLORITOID.  Chloritspath  FMUer,  Pogg.,  26,  829,  1882.  Chloritoid  6^.  Bmb,  Reia. 
Ural,  1,  252,  1887.  Barytophyllit  Qlock.,  Grundr.,  570, 1889.  Masonite  C.  T.  Jaekêon,  Rep.  O. 
Rhode  Island.  88,  1840.  Am.  J.  Se.,  40,  186,  1841.  Sismondine  DelesM,  Ann.  Ch.  Phys.,  9.  885, 
1848.  Strûverite  Bretina,  Anzeig.  Ak.  Wien,  lOl.  1876.  Salmite  B.  Prast,  Ann.  8oc.  G.  Belg., 
11,  98,  1888-84 

Monoclin ic  er  triclinie\  Rarely  in  distinct  tabular  crystals,  usually  hexagonal 
in  ontline  and  twinned  with  the  individuals  tunied  in  azimuth  120°  to  each  other. 
Forms:  c  (001,  0),  also  (Tschermak)  the  pyramids  n,  w?,,  and  theclinodomes^,;. 

Tschermak  shows  that  if  n  =  111,  then  e  =  0U,  J  =  011  2,  m,  =  382.  If,  however,  the 
forma  are  referred  to  the  biotite  axes,  tlie  symbols  and  angles  (on  e)  are  taken  as  follows  : 


€  (0-910) 

J  (051) 

n  (9-910) 

m.  (443) 

Meaa. 

71" 

86'*80' 

80"    6' 

88*25' 

Cale. 

71*15 

86' 30' 

80*22' 

88*28' 

The  form  m.,  howerer,  may  correspond  to  M  (221)  of  biotite  which  gives  elf  =  86*  88'. 
Crystals  grouped  in  rosettes.     Usually  coarsely  foliated  massive;  folia  often 
ourved  or  bent;  and  brittle;  also  in  thin  scales  or  small  plates disseminated  through 
the  containing  rock. 

Cleuvage:  basai,  but  less  perfect  than  with  the  micas;  also  imperfect  parallel 
to  planes  {m^)  inclined  to  the  base  nearly  90°  and  to  each  other  about  60''; 
b  difficult.      Laminœ  brittle.      H.  =  6*5.      G.  =  3-52-3-57.      Color  dark  gray, 

freenish  gray,  green ish  black,  grayish  black,  often  gi*a88-green  m  very  thin  plates, 
treak  uncolored,  or  grayish,  or  very  slightly  greenish.      Luster  of  surface  of 
cleavage  somewhat  pearly. 

Pleochroism  stronç:  t  yellow-green,  b  indigo-blue,  a  olive-green.  Optically+- 
Double  refraction  feeble.  Ax.  pi.  nearly  ||  b.  Bx»  inclined  a  few  degrees  to  the- 
normal  to  c  (001),  12°  Tschermak.  Disporsion  p  >  v,  large,  also" horizontal.. 
Axial  angles  large,  in  air  100°  to  118°,  see  below. 
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1.  The  origiDal  ehlariUrid  (or  Chloritspath)  from  Eosoibrod,  near  Ekaterinburg  in  the  Ural, 
is  in  larçe  curviug  laïuiuœ  or  plates,  grayiâh  toblackish  green  in  color,  often  spottedwith  yellow 
from  mixture  witu  limotiite;   G.  =  8*55  Fiedler.  3057  Breith. 

2.  The  nsmondine  is  from  St.  Marcel  ;  it  oeciirs  also  with  glaucophaue  at  Zermatt  in  the 
Valais.  Switzerland,  aud  similarly  in  the  Val  de  Chisoue,  Pieiimont.  Des  Cloizeaux  shows  tliat 
the  form  is  probably  triclinic.  since  the  plane  angles  measured  on  c  between  the  cleavage- 
directions  of  the  60''  pynimid  (mj  and  thiit  of  b  (010)  diifer  by  some  4";  thus- 

St.  Marcel  62'  30',  58',  Zermatt  62"  44'.  57"  27'.  Chisone  62%  Ô8\ 

The  sum  of  thèse  angles  is  sensibly  120**.  Furtlier  the  ax.  plane  is  not  exactly  |  b,  but  makea 
an  angle  of  1**  to  1^  30  with  this  direction.    Axial  angles* 


St.  Marcel 
Zermatt 

Val  de  Chisone 


2Ha.r  =    64'*  34'  to    74**    6' 

2H|i.r  =    67'    l'to   71*17' 

2Er  =  111"  50'  to  117*  48' 

2Ha.r  =    64*»  33' 

2Er  =  101'  26' 


2H|^gr  =    67°        to  65°  38' 
2Ha^r  =    62'  89  to  64°  87' 
2Egr     =  108°  44' 
2Ha.gr  =    57°  54' 
2E,n'     =    W22' 


Of  the  above  the  angles  in  air  (2E)  were  measured  directly;  those  in  oil  (2H)  are  the  sum  of 
the  angles  with  the  normal  to  e,  viz.  : 

2Ha.r     =  29°  34'  +  85°      =  64*  34';    aiso  35°    4'  +  39°    2'  =  74°    6'.  etc. 
2na.gr   =25°    O'  +  32^  0'  =  57°    0  83°  14'  +  32°  24'  =  65"  38 . 

The  fact  that  the  dispersion  is  greater  for  one  axis  than  for  the  other  confirms  the  triclinic 
form. 

3.  Salmite  is  a  manganesian  variety  occurring  in  irregular  masses,  having  a  coarse  saccha- 
roidal  structure  and  grayish  color.     G.  =  3'8^. 

&  MoêTniU,  from  Natit  k.  \i.  I.»  is  in  very  broad  plates  of  a  dark  gra^h  green  color,  but 
bluish  green  in  very  thin  laniinœ  parallei  to  c,  and  ^r^ish  green  at  right  angles  to  this; 
G.  =  3'529  Kenngott;  6(001)  ou  plane  of  cleavage  =  85  .  Dx.  It  is  evidently  impure,  and 
this  must  hâve  ^n  true  of  the  material  analyzed  by  Jackson  (anal.  15).  Named  after  Mr. 
Owen  Mason. 

The  Canada  minerai  is  in  small  plates,  one-fourth  inch  wide  and  half  this  in  ihickness, 
disseminated  through  a  schist,  and  also  in  nodules  of  radiated  structure,  half  an  inch  throngh; 
G.  =  8'518  Hunt.  That  of  Gumuch  dafh  resembles  sismondine,  is  dark  green  in  thick  folia  and 
grass-green  in  very  thin;  G.  =  3'52  Smith. 

Comp.— Empirical  formala  for  chloritoid  H,(Fe,Mg)ALSiO,.     If  iron  alone  is 
présent,  this  reqnires:  Silica23-8,  alnmina  40*5,  iron  protoxiae  28*5,  water  7*2  =  100. 

In  êolmiie  manganèse  Is  présent  replacing  the  ferrons  iron. 

AnaL— 1,  Bonsdorf,  quoted  by  Rose,  1.  c.  2,  Kobell,  J.  pr.  Ch.,  68,  40,  1858.  8,  SipOcz, 
quoted  by  Tschermak  4,  Renard,  quoted  by  Barrols,  Bull.  Soc.  Min.,  7, 42, 1884.  5,  6,  Ueddle, 
Min.  Mag.,  3,  28,  1879.  7,  Prost,  1.  c,  after  deducting  1506  p.  c.  quartz  (Rg..  Min.  Ch.,  Erg., 
71,  1886).  8,  Suida,  quoted  by  Tschermak.  9,  10,  Damour,  Bull  Soc.  Min..  7.  80,  1884. 
11,  J.  Lawrence  Smith,  Am.  J.  Se,  11,  64,  1851.  12,  T.  8.  Hunt,  ibid.,  31,  442,  1861,  Rep.  G. 
Canada.  194.  1854.  13,  Genth.  Am.  J.  Se,  39,  50.  1890.  14,  J.  D.  Whitney,  Proc.  Nat.  Uiat. 
Soc.,  Boston,  3,  100,  1849.     15,  C.  T.  Jackson,  Rep.  G.  Rh.  Island,  88.  1840. 


SiO,  AlaO,  Fe>0,  PeO  MnO  MgO  CaO  H.O 

27-48  35-57      —    27  05  0*80    4  29      —  695  =  101  64 

23-01  40-26      —    27-40  —     8  97      —  6*84  =  100  98 

24-90  40-99    055  2428  —     3-3«      —  782  =  10187 

24-90  40-36      —    2617  —     254      —  6-23  =  100-20 

25-36  41-74    3-90  18-98  092    6  82    090  657  =  100  14 

0-38  18  52  0-91     680    030  698  =    99  TO 

3  97  15-35  8-40    210    0*85  7-44CoO0  05 

r__  99-73 

8.  St.  Marcel,  Sismondine     3*42         2603  42  88    409  1432  —     7*30    085  6*56    Alk.  tr. 


1.  Kosoibrod 
2. 

3.  Pregratten 

4.  Ile  de  Groix 

5.  Shetland,  elow-brown 

6.  '•         dark  green 

7.  Yielsalm,  Salmite 


G. 
8-55 

3-538 

8-356 

3-39 

838 


24  47  41-34 
22-52  39-60 


9.  " 

10.  Zermatt 

11.  Asia  Minor 

12.  Leeds.  Canada 


<« 


3-49 
336 
3-52 
8-513 


13.  Patrick Co.,Va., blk. gm,  3614 

3  450 


14.  R.  Island,  MoMmiie 
15. 


<« 


1 1 


25  50  3818 
24-40  42-80 
28-91  39-52 

26  30  87-10 
25-03  39-75 

28-27  32-16 
38-20  2900 


23-58 
1917 
28-05 
25-92 
22-92 


0-93 
1-30 


—  83-72   — 


[=  100-98 
6  90  =  99-30 
6-90  =  99  44 
708  =  98-56 
6-10  =  100  01 
3  82  0-21  6-64  Alk.  0-14 

[=  99-81 
0-13      —     500  =    99-28 


5-19      — 
617      — 

3-66      — 


—    25-93    600    0-24 


4-00=    98-37 


The  Kosoibrod  chloritoid  is  associated  with  mica  and  cyanite.     Sumondine  occurs  at  St. 
Marcel  in  a  dark  green  chlorite  schist,  with  gamet,  magnetite,  and  pyrites-  -  j^o  at  2«nnav 


642  SILICATES. 

Valais;  Pregratten,  Tyrol;  Val  de  Chiaone,  Piedmont.  Other  localities  of  chloritoid  are  Ile  le 
Groix  (Morbibau);  embedded  in  large  crystals  at  Vanlup,  Shetland;  Ardeunes  (relatively  large 
Bcales)  in  schists  with  true  ottrelite;  Rhode  Island  (moèonite)  in  an  argillaceous  schist;  Chester, 
Mass.,  in scbist^with emery,  diaspora,  etc.  ;  at  Bull  Mt.,  Patrick  Ce,  Va.,  with  corundum,  cyanite, 
etc.  ;  Canada,  at  Brome  aud  Sutton,  Brome  Co.,  in  micaceous  scbist,  and  at  Leeds,  MeganticCo., 
Queb^;,  in  argillaceous  scbist;  at  Gumucb-dagh,  Asia  Minor,  with  emery. 

Pvr.,  eto. — In  a  matrass  yields  water.  B.B  nearly  infusible;  becomes  darker  and  magnetic. 
Compfetely  decomposed  by  sulphuric  acid.  The  masonite  fuses  with  difflculty  to  a  dark  green 
enamel. 

Obs.— Occurs  commonly  in  metamorphic  schists,  micaceous  or  argillaceous  (pbyllytes)  in 
embedded  crystals  or  scales,  ofteu  groupea  in  fan-sbaped,  sheaf-like  forms,  also  in  irregular  or 
rounded  grains.  Most  of  what  bas  been  oalled  ottrelite  probably  belongs  hère,  for  the  two  min- 
erais are  closely  related,  altbough  they  canuot  at  présent  be  united. 

Named  ChlariUnd  by  Rose  rrom  tbe  resemblance  to  chlorite.  The  name  OhlorieapatJi,  <>r  iu 
Snglish  Chlorite  Spar,  bas  the  precedence  in  time,  but  it  is  objectionable  in  form  and  signiûca* 
tioii,  and  bas  righily  been  superseded  by  chloritoid  SUmondite  was  named  for  P^f.  Sismonda 
of  Turin. 

Réf.— »  Tschermak,  Ber.  Ak.  Wien,  78  (1).  Nov..  1878.  Becke,  Min.  Mitth.,  1,  269,  1878: 
Foullon,  Jb  .  G.  Reicbs.,  33,  220, 1883.  Dx.,  Min..  1,  463.  1862;  Bull.  Soc.  Min.,  7,  80,  1864. 
Barrois,  ibid.,  7.  87;,Lcx..  ibid.,  9.  42,  1886. 

467.  Ottrelit6.  Deê  Cloiuaux  and  Damour,  Ann.  Mines,  61,  857,  1842.  Phyllite  Thom 
êon,  Ann.  Lyc.  N.  Y.,  3,  47,  1»28.  Newportite  ToUen,  Shepard's  Min..  1,  161,  1857.  Venas 
quite  Damaur,  Bull.  Soc.,  Min.,  2,  167,  1879. 

Monoclinic  or  triclinic^  in  liexagoual  crysUiUine  scales,  sbowing  c(001,  0),  6  (010,  t-i), 
n  (îll),  Kudj  (0-11-J).  Measured  angles  en  =  79'  50'.  Cf.  chloritoid,  p.  640.  Twins  as  with 
chlorifoid;  simple  crystals  also  common. 

Cleavage:  basai,  rather  perfect.  H.  =  6-7.  G.  =  3-8.  Color  blackish  gray,  greenisfc 
gray,  black;  streak  grayish,  ereenisb.    Pleochroism  uot  strong  as  with  chloritoid  (Dx. ). 

Optically  +.  Double  réfraction  weak.  Ax.  pi.  |  b.  Bx^  iucliued  to  tbe  normal  to  e  (12* 
Tschermak).     Axial  angle  variable.    Dispersion  sometlmes  p  <  f),  also  p  >  «. 

Oomp.— For  ottrelite  perbaps  Ha(Fe,Mn)AU8iaO.  =  Silica88-5,  alumina  32-7.  iron  protoxide 
23-0.  water  58  =  100.  The  formula,  however.  is  doubtful,  because  of  the  difflculty  of  obtaining 
pure  material,  free  from  inclusions,  for  analysis.  The  formula  Ht(Fe,Mn)sAl4Si«0a«  requires: 
Silica  43-2,  alumina  24*5.  iron  protoxide  25*8,  water  65  =  100. 

FoY  venasguitê  the  formula  is  given  :  HaFeAUSisO,,  =  Silica  48*4,  alumina  27'4.  iron 
protoxide  19*3,  water  4*9  =  100.  It  occurs  in  masses  having  a  lamellar  and  radiated  crystalline 
structure.  H.  =  5-5.  G.  =  8  26.  Color  grayish  black.  Streak  gray.  Optically  +.  Axial 
angle  large.    Dispersion  feeble.    Dx. 

AnaL—l,  Damour,  1.  c.  p.  857.  2,  Thomson,  1.  c.  3,  Klement,  Bull.  Mus.  Belg.,  1,  45, 
1882.    4,  Renard,  ibid..  p.  46.    6,  Klement,  ibid..  p.  47.    6,  Damour,  1.  c. 

G.  SiO,  AlaO,  Fe,0,  PeO  MnO  MgO  CaO  H.O 

1.  Ottrez,  OitrelUê  43*34  24  68  —     16*72  818      —  —     6-66  =    98-68 

2.  Sterling,  PhylUtô  3840  2368  17*52  -  8*96  -.  -  480  =  100*16 
8  Serpout  8266  4165  29*47  402  17*87  093  1*57  —  584  =  101-85 
4.  Licrneux                         8-266  40*55  30*80  8*82    12*46  6*51    045  1*29  [4  12]  =  100 

6    Ottrez  4248    29*29      3*30    12*11    610    205     tr.      507  =  100*40 

6".    VenoêquUê  8-*26         44  79    2971        —     20*75      —     0*62      —     4*98  =  100-80 

Pyr.,  etc.— Yields  water  in  the  closed  tube.    Difflcultly  fusible   to   a  magnetic  globule. 

Reactions  for  iron  with  the  fluxes.  ,        ^  «    i  .n 

Obs.— Occurs  in  small.  oblong.  shining  scales  or  plates,  more  or  less  hexagonal,  in  argilla- 
ceous scbist  near  Ottrez.  on  the  borders  of  Luxembourg,  and  from  the  Ardennes.  Ottrelite  also 
occurs  near  Sermvezza,  Tuscany  (D'Acbîardi).  Ottrelite  schists  bave  also  been  described  from 
lintagel  in  Cornwall  (Hutchinjs.  Geol.  Mag..  6,  214,  1889).  Venasquite  is  from  Venasque  in 
the  Pv rennes,  niid  from  Teulé.  Finistère.  ,  ,>  u  «t  • 

Phyllite  bas  beun  described  as  occurring  in  the  scbist  of  Sterhng.  Goshen,  Cbesterfield.  Flam- 
fleld.  eic,  in  Mas.sachu8ett9.  and  Newport,  R.  I.,  and  the  rock  in  conséquence  of  il  is  called  by 
Hitchcock  (Rep.  G.  Mass.,  4to.  594.  1841)  '*  Spangled  Mica  Slste."  the  phyllite  being  tbe  mica  of 
tbe  schist.  The  minerai  in  embedded  scales,  which  is  characteristlc  of  thèse  New  England 
schists,  is  shown.  however,  by  Wolff  to  be  in  part  ilmenite  (see  Bull.  Mus.  Comp.  Zool.,  16, 159, 
1890).  Phyllite  may  prove  to  belong  to  chloritoid  (masonite),  altbough  the  only  analysis  given 
brin^s  it  nearer  to  typical  ottrelite. 

As  alrcady  remarked,  analyses  separate  chloritoid  and  ottrelite  widely,  and  the  assumption 
that  this  is  due  to  impuritv  of  the  material  analyzed  does  nol  appear  justifled.  At  présent  It  18 
impossible  to  décide  to  which  species  much  so-called  ottrelite  belongs. 

Réf.-'  Dx.,  Min.,  1,  372,  1862,  Bull.  Soc.  Min.,  7,  8%  1884;  Renard  and  Poussin  Ann. 
Soc  G  Belg.,  6,  51.  1879.  Roseubusch.  Mlkr.  Phys.,  591,  1885.  Lcx.,  Bull.  Soc.  Min.,  9, 
42.  1886. 
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3.  Chlorite  Groap.    Monoclinic 

à'.ï:6  fi 

468.  CUnooUiore     )  057735  : 1  :  2*2772  89°  40' 

\        H.(Mg,Fe).Al.Si.O,. 
468A.   Fenninite       )  Pseudo-rhombohedral  ^=3-4951 

469.  ProcUorite  H„(Fe,Mg)„Al„Si„0,.  Tsch. 

470.  ConmdophiUte         H„(Fe,Mg)„Al.Si.0„T8ch. 

Amesite  H.(Mg,Fe),Al,SiO,  Tsch. 


471.  Daphnite  H,.Fe„Al,.Si,.0.„ 

472.  Cronrtedtite  H.(Fe,Mg).Fe,Si,0., 

473.  Thnringite  H,.Fe.(Al,Fe),Si,0„ 

474.  Stilpnomelaae 

476.  Strijfovite  H.(Fe.Mn),(Fe,Al),Si,0„ 

476.  Diabantite  H,.(Mg,Fe)„Al,Si,0, 

477.  Aphrosiderite  H,.(Fe.Mg).Al,Si,0 

478.  DelewBte  H„(Mg,Fe),Al,Si,0 

479.  Rmpftte  H„Mg,Al„Si,.0 


4» 
SI 


The  Chlobitb  Group  takes  its  name  from  the  fact  that  a  large  part  of  the 
minerais  included  in  it  are  characterized  by  the  green  color  common  with  silicates 
in  which  ferrons  iron  is  prominent.  The  species  are  in  many  respects  closely 
related  to  the  micas.  They  crystallize  in  the  monoclinic  System,  bnt  in  part  with 
distinct  monoclinic  symmetry,  in  part  with  rhombohedral  symmetry,  with  corre- 
sponding  uniaxial  optical  character.  The  plane  angles  of  the  base  are  also  60°  or 
120°,  marking  the  mutual  inclinations  of  the  chiéf  zones  of  forms.  The  mica-like 
basai  cleavage  is  prominent  in  distinctly  crystallized  forms,  but  the  laminœ  are 
tough  and  comparatively  inelastic.  Percussion-  and  pressure-figures  may  be 
obtained  as  with  the  micas  and  hâve  the  samé  orientation.  The  etching-figures 
*are  in  gênerai  monoclinic  in  symmetry,  in  part  also  asymmetric,  suggesting  a 
référence  to  the  triclinic  System. 

The  group  includes  a  number  of  species  which  occur  ordmarily  m  distmct 
crystals  or  plates  ;  thèse  arc  called  the  Orthochlorites  by  Tschermak  ;  also  others 
which  are  more  coramonly  in  fine  scales  or  indistinctly  fibrous  forms  called  Lepto- 
CHL0RITE8  by  Tscliermak. 

Chemically  considered  the  chlorites  are  silicates  of  aluminium  with  ferrons 
iron  and  magnésium  and  chemically  combined  water.  Ferrie  iron  may  be  présent 
replacing  the  aluminium  in  small  amount;  chromium  enters  similarly  in  some 
forms,  which  are  then  usually  of  a  pink  instead  of  the  more  common  green  color. 
Manganèse  replaces  the  ferrons  iron  in  a  few  cases.  Calcium  and  alkahes — charac- 
teristic  of  ail  the  true  micas — are  conspicuously  absent,  or  présent  only  in  small 
amount.  The  chlorites  often  occur  as  secondary  minerais  resulting  from  the 
altération  of  other  species,  as  pyroxene,  amphibole,  biotite,  garnet,  vesuvianite,  etc. 

The  exact  interprétation  of  tbe  composition  of  the  chlorites  is  difflcult,  as  is  also  the  assign- 
aent  of  strict  lines  of  division  between  thcin.  The  empirical  formulas  given  above  are  in  the 
first  part  of  the  group  those  of  Tschermak:  in  the  second  part  chiefly  those  of  Groth. 

The  Orthochlorites,  including  Penninite.  Clinochlore,  Prochlorite  Corundophilite,  form 
a  distinct  séries  characteriaed  by  a  uearly  constant  water  percentage,  while  tkedecrease  in  silicon 
and  magnésium  (incl.  ferrons  iron)  is  accompanied  by  an  increase  of  aluminium.  This  is  explained 
by  Tschermak  by  tlie  assumption  of  isoraorphous  mixtures  in  varying  proportions  of  a  magnésium 
silicate,  H4Mg»Sia09,  having  the  composition  of  serpentine,  nnd  an  aluminous  magnésium  silicate, 
H4Mg9Al9SiO«,  which  is  approximately  represented  by  a  little  known  chlorite  near  corundophil- 
ite, called  by  Shepard  ametite.    On  this  view  the  species  correspond  as  follows* 
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Penninite  SpsAt,  to  SpAt 

CliDocblore  SpAt  to  SpsAti 

Prochlorite  SptAts  to  SpsAt? 

Corundophilite  SpsAti  to  8pAt4 

AIbo    Amesite  BpAti  to  At 

To  explain  the  composition  of  the  other  chlorites — ^the  Leptochlorites — ^two  other  f und»^ 
mental  molecUleB  are  assumed  by  Tschermak,  viz.: 

Strigovite  HfMgaAlsSiaOn  or  (MgOH)s.  HaAlsSiOf-SiOt 

Chloritoid  HsMgAUSiÛT      or  Mg.H,Al,SiOT 

Furthermore,  the  variations  in  Ameske  correspondîng  to 

H4Mg,A1,S10,  or  (MgOH),.  H,AUSiO,  At 
H4MgAl,SiO,  or  H.MgOH.H,Al,BiOT  At' 
H4AUSiOT  or  H,.H,Al,8iOT      At" 

The  tbeor^  hère  reaches  a  degree  of  complexity  which  makes  the  aasumptiona  aeeni 
artiâcial  and  difflcult  to  accept. 

Thu8  of  the  three  divisions  made  among  the  Leptochlorites 

Daphnite  is  regarded  as  (At'At)»8p4 

Chamosite  (At'At)tSp4 

Metachlorite  (8tAts)«Spi 

Elementite  (8tAt,),8p 

Cronstedtite  and  Thuringite  8tAt 

Euralite  8t4Ats. 

Strigovite  St     v 

Dlabantite  Ct48pT 

Apbrosiderite  (CtAt)fl8p4      to    (CtAt,)tSp4 

Delessite  (CtAt),8p»      to    CtSp 

Rumpflte  (OtAt")48p 

On  the  relation  of  serpentine  to  the  chlorites  see  furtber  under  that  species. 

On  the  history  of  the  names.  the  following  remarks  may  be  made 

Wemer's  name  chlorite  was  shown  to  include  more  tban  one  species  by  von  Eobell  in 
1838,  and  the  name  chlorite  was  thereupon  given  bv  him  to  the  St.  Gothard  and  other  chlorites 
haviug  25  to  27  p  c.  silica,  and  ripidoliU  to  that  of  Schwarzenstein  and  Achmatovsk  having  80 
to  88  p  c.  of  silica. 

In  1889,  G  Rose  reversed  the  names  of  v.  Eobell  (see  paper  on  chlorite  by  Varrentrapp, 
Pogg.,  48,  198,  1889)  on  the  ground  that  v.  Eobell's  ripidoliie  was  not  so  cbaracteristically  fan- 
shaped  in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species 
are  now  known  to  differ  but  little  in  tbis  respect,  and  it  bas  resulted  in  much  confusion  in  the 
science.  Moreover,  It  violated  an  older  daim  of  priority;  for  Werner's  blàitriger  GMorit  {or 
Chlorites  lamellasua),  the  flrst  crystallized  chlorite  reco^nized  by  him  (in  1800  or  earlier,  Ludwig's 
Min.,  1.  118,  1808),  was  the  hexagonal  chlorite  of  St.  Gothard,  and  this  should  tberefore,  in  uie 
division,  hâve  retained  the  name  chlorite. 

As  the  term  chlorite  bas  become  the  désignation  of  a  family  of  minerais,  it  seems  necessary 
that  it  should  bave  some  modified  form  for  this  species,  and  bence  the  application  of  prochlorite, 
from  Trpo,  before,  and  chlorite,  in  allusion  to  its  being  the  earliest  crystallized  kind  recognized. 
Furtber,  in  view  of  the  confusion  resulting  from  the  double  use  of  ripidolite,  tbis  name,  adopted 
in  the  5tb  édition,  is  dropped.  and  the  commonly  employed  clinocJiloi'e  used  in  its  place. 

Réf.—»  Tschermak,  Die  Chloritgruppe,  I.  Theil,  Ber.  Ak.  Wien,  99  (1),  174-267,  1890; 
II.  Theil,  100  (1).  29-107,  1891.  Groth,  Tab.  Ueb.,  1889.  See  also  Clarke,  Am.  J.  Se.,  40,  405, 
1890,  42,  242.  1891;  Clarke  proposes  to  regard  the  chlorites  as  mixtures  of  the  orthoeilicate 
molécules.  R",(Si04)aR'«.  wbere  R"  =  Mg,Fe,Mn  and  R'  =  H,  MgOH  or  Al(OH),,  cf.  pp. 
612,  618. 


468.  OUNOOHIiORJB.  Chlorite  pt.  early  auihors  (for  Syn.,  see  p.  658).  Hexagonal 
Chlorite  pt.  Ripidolith  (fr.  Achmatovsk,  Schwarzenstehi)  Kbl.,  J.lpr.  Ch.,  16.  1889.  ?Tabergit 
pt.  Clinochlore  (fr.  West  Cbester)  W.  P.  Blake,  Am.  J.  Se,  12,  839,  1851.  Elinochlor  O&rm, 
Eotschubeit  (fr.  S.  Ural)  Koksharov,  Bull.  Ac.  St.  Pet..  5.  869,  1861.  Ripidolite  Dana,  Min., 
497,  1868.  Leuchtenbergit  Komonen,  Vb.  Min.  Ges.,  64,  1842.  Chlorite  blanche  de  Mauléon 
DelesM,  Ann.  Ch.  Phys.,  9  396.  1843. 

Monoclinic.    Axes:  à  :  J  :  (J  =  0-57735  :  1  :  2-2772;  ft  =  89°  40'  =  001  A  100 
Koksharov'. 

100  A  110  =  30°  0',  001  A  101  =  75°  27'  37",  001  A  011  =  66°  17'  30". . 
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*     (011,  U) 

.    (001,  0) 

tr  (805,  (■!) 

(      (048.  fi) 

«  (<011,  -  ^Vfli 

9  (iiO-4,  ^) 

r     (058,  H) 

*  («5,  -  H) 
i  (801,  -  W) 

/  (*»,  «) 

«    (837,  -  1) 
.     (0-6W-A) 

»  (W,  ^I) 

1»  (0-ilM,  JH) 

i    (885,-1) 

«  (800,  H> 

e  (000,  H) 

m.  (lia,  -  4) 

'  (So«,H) 

«  (ouie,  «i) 

1,  (4-417,  A) 

w(a«7,  -H) 

<•  (7-JM,  A) 

»  (8»7,  -  l-à) 

1   (7-7  80,  A) 

.  osa,  -  rt 

»  (885,  1) 

i  (S»a,  -  (4) 

n  (5  6  18,  A) 

y  (301,  -  6-à) 

-  (887,  0 

s  (781»,  -  V-S) 

/■  (lia,  « 

.  (138,  1») 

•  (111,  1) 

.  (i06,  là) 

AlBo  tbe  complez  f onu^  in  put  Tldnl:    f^Q'SS),  j(M-0-8l}),   p(9-3fSW),  ^(S-UIT), 
♦  (•■8Î17),  «(U-tt-aO). 


Hgs.  1-7,  Tschermak:  1,  Pfltsch;  %.  S.  Achmnlovsk;  4.  SchwarzeoBteln  (Hbg.);  6,  Zlllertbsl, 
twln,  mica  \kv:  6,  do.,  twln,  peimliiit«  law;  7,  Âchmntovsb,  tiilliDg.  8,  9,  J.  P.  Cooke: 
6,  We«t  Cbester;  9,  Texu. 


j«    -  73'    7' 

c/3  =  46'  18i' 

<A   -  84*  Mf 

«a  =  SI"  401' 

ee  =  M'  18' 

e»  -  sr  sa' 

«   -  71-    V 

Et    -  71"  46' 

<g    -  «v   a- 

er   =  75°  14' 

eo-   ^  78°  ay 

eu  =  53°  I(4' 

</    ^  86-  48- 

-     64- 

as- 

-     S3° 

r 

=     64'' 

JW' 

=     58" 

ita* 

946  aiLICATBS. 

Crjetals  nsa&llj  hexagonal  in  form,  often  tabnlar  |  c,  alao  prismatic  by  derelop- 
ment  of  m,,  or  again  in  l'2-Bidud  prisme  (Ala)  ;  also  triaugalar  and  rbombohedral 
reaembling  penuinito  (Zillerthal),  the  zones  001  :  ÏOl,  001  :  130,  001  :  130  alone 
developed.  Plane  angles  of  the  basai  section  —  60°  or  120°,  aud  since  cloeely 
BJmilar  angles  Hre  found  iii  tlje  zones  wliich  are  eeparated  bv  60°,  the  Bjmmetrj, 
as  in  the  case  of  biotite,  iipproximateu  to  that  of  tbe  rbombohedraîl  System. 
Ftirther,  a  similarity  in  angle  may  ulso  exist  in  zones  separated  30°  from  each  other. 
For  example,  the  angles  on  c  (001)  are,  for 

A  (011)       vdlS)        Also  w  (367)       AgalDJdOl)        0(183)       Also  r  (068) 

66"  ir        «e-SS'  65°  66'  n°B'        75°  87'  75- 14'    etc. 

This  similarity  in  angles  in  différent  zones  may  lead  to  nncertainty  in  the 
détermination  of  tbe  forma,  particukrly  when,  by  twinning,  oiie  zone  teJces  the 
position  of  another.  The  resemblance  to  rbombohedral  eymmetry  ie  especiallr 
marked  in  the  Zillerthal  cirstuls.  Pyramidal  faces  often  Etriat«d  horizontally,  ana 
repeated  in  oscilliitory  combination.  The  planes  often  îj-regular  in  distribution  and 
rather  correeponding  in  symmetry  of  development  to  the  tnclinic  syatem. 


Weat  Cheater,  Pa. 

Twins:  (1)  Mica  îaw,  tw.  pi.  J,  c  in  the  zone  twi,;  sometimes  contact-tvins 
witb  c  aa  comp.-face  (f.  5),  the  one  part  revolved  60°  or  a  multiple  of  60°  in  azî- 
muth  with  referenee  to  the  other;  also  nnited  by  an  irregular  face,  sometimes  of 
two  individuals,  more  commonly  of  three  (f.  7)  and  either  in  contact  or  inter- 
penetrating  each  other;  such  trillinga  may  thua  be  formed  of  six  eectora  (figs.  8, 9), 
but  in  gênerai  not  aeparated  bj  aharp  linea.  (2)^  J'enninite  Iaw,  tw.  pi,  c,  contact- 
twins  luso  united  by  c  (f.  6),  bere  correspondmg  faces  differ  180    in  position. 
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Twins  also  occnr  in  which  tbe  tw.  pi.  appears  to  be  a  plane  J_  c  in  the  zone 
001: 130^  but  probably  to  be  explained  as  due  to  tbe  comoined  action  of  the  two 
laws  above  given.  The  face  c  often  shows  a  bending  both  in  the  zone  001  :  100 
and  001  :  130,  usually  at  an  an^le  for  adjacent  parts  of  20^  40'  or  a  multiple  of  20'; 
this  can  be  explained  by  twinnin^  with  a  (100)  as  the  tw.  plane  in  one  case  and 
(130)  in  the  other.  Repeated  twmning  of  this  kind  giyes  rise  to  the  often  observed 
rosette,  fan-shaped,  or  vermicalar  crystal  groups.  Massive,  coarse  scaly  granular  to 
fine  granular  and  earthy. 

Cleayage:  c  highly  perfect.  LaminsB  flexible,  tough,  and  but  slightlv  elastic. 
Percussion-figure  and  pressure-figures  orientated  as  with  the  micas  (p.  611). 
Etchinç-figures  on  c  in  part  monosymmetric,  in  part  also  asymmetric,  and  then 
suggestmg  a  molecular  structure  corresponding  to  the  triclinic  System;  the  former 
triangular  with  vertices  (60°)  directed  forwaid,  and  other  angles  rounded;  the 
latter  equilateral  triangcs  with  one  angle  rounded,  and  either  right-  or  left-handed. 
H.  =  2-2*5.  6.  =  2-65-2-78.  Luster  of  cleavage-face  somewhat  pearly.  Color 
deep  grass-green  to  olive-green;  pale  green  to  yellowish  and  white;  also  rose-red. 
Streak  greenish  white  to  uncolored.  Transparent  to  transluoent.  Pleochroism 
not  strong,  for  green  varieties  : 


l« 

|t 

Achmatovsk 

dark  green 

peenish  yellow 
brownish  yellow 

il 

<«        If 

Texas 

emerald-green 

hyacinth  red 

(( 

leek-green 

yellcwinh  green 

Pfltscb 

f  « 

greenish  yellow 

Ala 

olive-green 

If           ff 

Optically  usually  +•  Ax.  pi.  in  most  cases  |  J.  Bx»  inclined  somewhat  to 
the  normal  to  c,  forward;  for  Achmatovsk  2°  30'.  Dispersion  p  <  v.  Axial 
angles  variable,  even  in  the  same  crystal,  sometimes  sensibly  uniaxial.  Tschermak 
gives: 

Achmatovsk    SE  =  32'    (/C^  =  1688  Lévy-Lcx.)      .-.    2V  =  20**  and  et  =  +  2'  80' 
Also         "  2£  =    1%  5%  12'  and  intermediate  values. 

Texas  2E  =  20'  to  60'  Ala  44'  to  66* 

West  Chester  2E  =  80' 41  [/3  =  1-583]         .-.    2V  =  51' 80'         ce  =  7' 10' 

Zillerthal         2E  =  88'    0'  .-.    2V  =  48'  80'  te  =  6'  45' 

The  angles  measured  in  certain  cases,  between  the  optic  axes  (A,  B)  and  the  normal  to  (S 
are  as  foUows  (Tschermak): 

Ae  eB  2E  fi 

West  Chester  58'    5'  29' 40'  87' 46'  1-580  red  glaas 

68' 45'  81'    9'  94' 54'  1-598  CuSO, 

.-.  A'e  =  82'  80'        18'  16'        2V,  =  50'  46'        c  c   =  7'    8'  red 
.-.  A' 6  =  84'  16'        18'  57'       2Vw  =  68'  18'       c  c  =  7'  40'  blue 

Indices: 

a  =  1-685  /î  =  1-588  ^  =  1596  Lévy-Lcx. 

Ax.  pi.  also  rarely  i  h,  Observed  in  a  crystal  from  Texas  and  from  Pfitsch,  the  latter  with 
2£  =  48  .  Bx  J.  c.  Other  parts  of  the  same  crystal  gave  ax.  pi.  |  h,  Bx  oblique  to  c,  and 
2£  =  64. 

Ax.  pi.  also  sometimes  (West  Chester)  abnormally  makes  an  angle  of  90'  or  of  80'  (twin)  with 
its  usual  position,  Bx  ±  e  and  2E  =  50'  to  60'.  In  some  crystals  parts  with  both  the  normal  and 
this  abnormal  orientation  are  présent  and  separated  by  irregular  boundaries.     See  also  below. 

Var. — 1.  Ordinary;  green  clinochlore,  passing  iuto  bluish  green;  (a)  in  crystals,  as  described, 
usually  with  distinct  monoclinic  svmmetry;  {b)  folinted;  {c)  massive. 

Among  the  varieties  doscribed  by  Tschermak  is  a  "  mimetic  clinochlore  **  from  the  Zillerthal 
and  Pfitschjoch.  This  ocrnrs  in  druses  of  tabular  crystals  of  distinct  rbombobedral  babil;  often 
oomplex  twins  arc-otiiing   ut  both  the  penninite  and   mica  laws;   etching- figures  hexagonal. 
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corresponding  in  svnimetry  to  the  rhombohedral  form;  optically  -4-,  uniazlal  to  distinctly 
biaxial  with  ax.  pi.  |  6,  also  abnormally  j.  b,  The  maximum  angle  ooéeryed  is  42"  (Ae  =  26  » 
^eB  =  16'),  hence  if  /!<  =  1-688  (West  Chester),  2V  -  26^  and  ce  =  3\  Color  emerald-green  to 
leek-green. 

It  is  inferred  that  the  tnre  cbaracter  is  biaxial  with  a  considérable  axial  angle,  while  the 
variations  are  due  to  twinning.  the  successive  biaxial  la3rers  producing  the  uniaxial  chaiHCter 
(cf.  p.  651).  This  chlorîte  hence  occupies  a  pl<ice  intermediate  between  ordinary  clinochlore 
and  penninite,  but  inclining  to  the  latter.  This  shows,  moreover,  that  no  sharp  line  can  be 
drawn  between  them,  but  they  may  be  considered  as  différent  forms  of  the  same  species.  Its 
composition  is  given  in  anal.  1,  under  pennintte. 

2.  Leudiienhergite.  A  variety  containing  usually  little  or  no  iron,  see  anals.  14-19.  Color 
white,  pale  green,  yellowish;  often  resembles  talc.  Commoul;^  in  hexagonal  tables;  often  twins. 
Optically  -\-.  Ax.  pi.  I  h.  Ax.  angle  small,  sometimes  sensibly  uniaxial,  again  2E  =  6%  also 
0'  to  15"  Ural;  14*  agahi  10"  to  29'^  Araîty;  2M2%  22%  42'  ^asiamsk  (with  waluewite); 
^"-^V  Traversella. 

Named  after  Duke  Maximilian  v.  Leuchtenbers. 

8  Kotichubeite.  A  variety  containins  several  per  cent,  of  chromium  oxide.  Crystals 
rhombohedral  in  habit.  Color  rose-red.  often  twins,  sometimes  trillings  with  six  sectors.  like 
f.  9  (Callfornia).  Pleocbroism  strong:  I  «  (a  t)  dark  blue- violet:  ±  c{t)  bright  carminé  red, 
Ural,  Tschermak:  1  e  purplish,  i  e  yellowish  red,  Callfornia,  Lindgren.  Optically  +.  Ax. 
pi.  |&  (l  à  Prendel).  Axial  angle  variable,  sometimes  appareil tiy  uniaxial  and  likc  the 
*'mimetic  clinochlore  "  (see  above);  also  2E  =  28''>29"  Prendel:  80°  Lindgren.  I^amed  after 
the  Russian  Count  P.  Kochubei. 

A  part  of  the  so-called  kftmmererite  from  Texas  belongs  hère  (Tschermak),  being  distinctly 
biaxial:  but  this  is  uot  siguiiicant  since  there  is  the  same  transition  between  the  uniaxial  and 
biaxial  kiuds  as  between  the  uniaxial  and  positive  penninite  and  the  biaxial  clinochlore. 

4.  Manganiferotu.  Mangancblorit  Hamberg,  G.  Fôr.  FOrh..  12,  580, 1890.  A  chlorite  from 
the  Harstig  mine  near  PaJKber^.  Sweden,  is  peculiar  in  containing  2'8  p.  c.  MnO  (anal  9);  it  is 
«Iso  like  the  **  mimetic  clinochlore  **  intermeaiate  between  clinochlore  and  penninite.  In  aspect 
resembles  manganophyllite,  with  which  it  occurs,  but  bas  n  lighter  reddish  color.  Apparent 
form  a  sieep  rhombobedrou  iuclined  Sd"*  87'  to  c,  which  referred  to  the_ penninite  axis  Las  the 
«ymbol  5052  (|),  cale.  84""  20;  the  subordinate  forms  <;  (0001)  and  0554  (—  f)  also  observed. 
Optically  — .  Bx  almost  i  c.  Ax.  pi.  nearly  |  h  (010),  but  a  variation  of  8"  was  noted.  Double 
refraction  and  pleocbroism  weak.  Êxamined  microscopically,  some  of  the  lamellee  prove  to  be 
distiuclly  doubly  refractin^  and  biaxial,  and  the  conclusion  is  reached  that  the  crystals  are  built 
up  of  lamellœ,  corresponding  to  clinochlore,  in  twinning  position  (revolved  120^)  to  each  other, 
and  strictly  asymmetnc  in  optical  character.  The  fact  that  the  etching-âgures  on  clinochlore, 
are  often  asymnietric  and  hence  suggest  a  triclinic  form  for  the  species  bas  already  been  noted. 

Comp.— Normally  H,Mg,Al,Si,0,.  =  4H,0.5MgO.Al,0..3SiO,  =  Silica  32-5, 
«lumina  18*4,  magiiesia  36*1,  water  13*0  =  1(K).  Ferrons  iron  usnally  replaces  a 
«mail  part  of  the  magnesia,  and  the  same  is  true  of  manganèse  rarely;  sometimes 
chromiam  replaces  the  aluminium. 

On  Tschermak's  view  of  the  composition  of  cliuochlore.  see  p.  648.  The  above  formula 
•corresponds  to  equal  parts  of  H4MgaSisO»  and  H4MgsAl«SiO0  or  SpA.  For  Sp  :  At  =  2 :  8.  he  cal- 
culâtes: SiOa  80  8,  AUOs  220.  MgO  84*7,  H,0  180  =  100.  To  this  analyses  4. 14,  approximate 
most  closely.    The  variation,  however,  is  in  any  case  small. 

Clarke  iind  Schneider  (Am.  J.  Se  ,  40,  405,  1890)  found  that  on  treating  clinochlore  from 
West  Chester  (anal.  18)  with  dry  hydrochloric  acid  gas  at  888° -412°  for  19  hours  the  amounts  of 
the  oxides  converted  in  chlorides  were  as  follows: 

Clinochlore  MgO  18  46  R,0, 4*24  810,0*92 

Another  détermination  gave  18  86  p.  c.  of  MgOtafter  58  hours).  This  amount  is  inferred  to 
exist  as  the  group  MgOH,  the  remainder  of  the  hydroxyl  combined  as  AKOH),,  and  the  conclu- 
sion is  reached  that  clinochlore  Is  probably  a  mixture  of  the  molécules  Mgs(Si04^s(MgOH)sH  and 
Mga(Si04)a(Al(0H)a)»H  in  the  ratio  of  1 :  1,  for  which  the  required  composition  is  calculated: 
SiO,  81  1.  AUO,  19*8,  MgO  86'3,  H,0  12*8  =  100.  Of  the  water  présent  it  was  found  that 
between  250°-300%  0*95  p  c.  was  driven  off;  888''-412%  049  p.  c;  at  a  red  beat  11-74:  white 
beat  0*42.    Hence  the  water  is  essentially  ail  water  of  constitution. 

Anal.>-1,  A.  Ortmann,  quoted  by  Tschermak,  Ber.  Ak.  Wien,  100  (1),  44,  1891.  2,  A. 
Hammerschlag,  ibid.  8,  Kbl.,  J.  pr.  Ch.,  16,  470,  1839.  4,  Jannasch,  Jb.  Min.,  I,  92,  1885. 
5-7,  Heddle,  Trans.  R.  Soc.  Edinb.,  29.  .')8,  1879.  8,  Id.,  Min.  Mag.,  3,  26,  1879.  9.  A.  Ham- 
berg, G.  FOr.  FOrh.,  12.  580,  1890.  10,  Nemînar,  Min.  Mitth.,  176  1874.  11,  Burton,  Dana, 
Min  ,  499,  1868.  12,  Breidenbaugh,  Am.  J.  Se,  6,  208,  1878.  13,  Clarke  and  Schneider.  Am. 
J.  Se.  40.  405,  1890. 

14,  Leiichtenberg,  Vh.  Min.  Ges.,  1,  33,  1866.  15,  Clarke  and  Schneider,  1.  c,  16,  Mgc.. 
Ann.  Ch.  Phys.,  10,  430.  1844.  17.  18,  Hermann.  J.  pr.  Ch.,  40, 13, 1847.  19,  Delesse,  Ann.  Ch. 
Phys..  9,  396.  1843.  20.  L.  Sip5cz,  quoted  by  Tschermak.  1.  c  21.  28.  Leuchtenberg,  Vh, 
Min.  Ges..  3,  289,  1868,  and  Min.  Uussl..  5.  369.  22,  24,  25,  Zinin,  ibid.  26,  W.  H.  M^ville. 
quoted  by  W.  Lindgren,  Proc.  Cal.  Acad.,  2.  Dec.  1887;  also  U.  S.  G.  Surv.,  Bull.  61,  27,  1890. 
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F6r  earlier  anàU.  see  5tb  Ed.,  p.  420.  Schlaepfer  (Bechercbes  comp.  Micas  and  Chloritea, 
Bâle.  1880)  givee  analyses  of  clinochlore  from  West  Chester  and  Brewster,  also  of  penninite; 
thèse,  unlike  other  analyses»  ail  show  upwards  of  2  p.  c.  alkalies;  their  accuracy  is  seriously 
impugned  by  Tschermak. 

8iO,   Al.O.  Fe,0,  FeO   MnO  MgO   CaO     H«0 

8181    18  84    2*10    0-77      —     84*25     tr,     18  88   Ka«0    017, 

rjT*  Q  0*06  =  100*88 

80*84  16  86  1*86  4*68   —  81*82  0*61  12*70  Na,0  0*87 

^    '  r--  99-09 

82-68  14*57   —  6*97  0*28  8811   —  12*10  Insol.  1*02 

r=  00*78 
2081    21*81    0*07    8*24      —     81*28      —     14*58   Na.O     048 

r=  100*22 
8265    13*95    0*97    5*28    016    82*78    0*79    1817     Alk.     0*54 

[=  100  19 
81*08    14*85    5*78  17*42    100    17*42    0*86    12*48  =  100*29 
80*80    19*40      —     8  28    0*37    29 10      —     1807  =  100*47 
82*56    13*95    0*97    5  28    016    82*78    0*79    13  17     Alk.      0*64 

t=  100*19 
9.  Pajsberg  83*71     13*80    1*64      —     2*28    85*88    0*88    18 11  =  100*75 

10- Chesler  Co..  Ba    2-706       8108    18*85    155    2*88     —     88*50    0*81    11*63    Cr,0,    109 

1=  100*74 

11.  Willimantic  81*86    15*80      —     4*77      —     84*80    1*80    12*72  =  100*75 

12.  Brewster,  N.  T.  |  82*88    14*56      ~     6*29      —     88*74    104    12*02     Alk.      1*41 

r_.  XOO'89 

13.  West  Chester  29*87    14*48    6*62    1*98    0*17*  88*06     —     18  60    Cr,6>    156 

[=  10019 
•  NiO. 

Lewhi$fibeTfftU. 

O.         810,    Al.O»  FeiOi  FeO    MgO    CaO   H,0 

14.  Zlatoust  2*89      f  30*46    19*74      —     1*99    34*52    0*11    12*74  =    99*56 

15.  "  82*27  16  05  4*26  0*28  29*76  6*21  11*47  =  100*29 

16.  "  2*672        30*27  19*89      —  4*42  88*13  —  12*54  =  100*25 

17.  "  whUs  2*608        80*80  17*27  1*37  —  37  08  —  12*30  =    98  82 

18.  "  32*86  18*00      —  4.37  32  29  —  12*50=    99*51 

19.  Mauléon,  wMU  82*1      18  5       —     0  6      86*7       —     12*1    =  100 

20.  Amity  2*680       30*28    22*13      —     108    84*46      —     12*61  =  100*65 

KotêchulbeUê, 

8iO,   Al,Oi  Fe,0,  Cr,0.  FeO    MgO    H,0 

21.  Ufaleisk  |  82  78    18  43    2*15    419      —     86*40    12*63  =  100*58 

22.  "  88  81    12*60    2*80    404      —     86*62    12*62  =  100*49 

V ^ » 

28.  Lake  Itkul  82*66  19*74  86*as    12*61  =  100*73 


24.  •'        "  82*2  19*6  86*0      12*6    =  100  3 

25.  Shushinsk  mine  32*5      18*8      2*3      40       —     85*6      12*6    =  100*3 

26.  Green  Valley,  Cal.  81*74      6*74      —    11*89    1*72»  85*18    12*68''H,0  0*86»,  CaO  0*18 

[=99*99 

•  Incl.  NiO  0*49.  *  Above  105".  «  At  106°. 

"PjT^  etc. — Tields  water.  B.B.  in  the  platinum  forceps  whitens  and  fuses  with  difficulté  on 
the  edçes  to  a  grayish  black  glass.  With  borax,  a  clear  glass  colored  b^  iron.  and  Rometimes 
chromium.  In  sulphuric  acid  wboUy  decomposed.  A  variety  from  Willimantic,  Ct.,  exfoliâtes 
in  wormlike  forms,  like  vermiculite. 

Obs. — Occurs  in  connection  with  chloritic  and  talcose  rocks  or  scbists  and  serpentine;  some- 
times  in  parai lel  position  with  biotite  or  phlogopite  (cf.  Tschermak,  1.  c,  p.  256).  Observed 
as  a  resuit  of  the  altération  of  vesuvianite  from  Zlatoust,  Tschermak,  Ber.  Ak.  Wien,  49  (1),  348. 
1864. 

Prominent  localities  are:  Achmatovsk  in  the  Ural;  Ala  in  Piedmont;  the  Zillerthal;  Zer- 
matt  in  Switzerland:  Marienberg  in  Saxony;  massive,  sranular  at  ZOptau,  Moravia;  coarse  to 
fine  granular  at  Felling  in  Lower  Austria;  also  chlonte  scbists  from  various  localities:  Markt 
Leuffast,  Bavaria.    A  maneanesinn  variety  occurs  at  Pajsberç,  Sweden. 

In  the  U.  States,  at  West  Chester.  Penn.,  in  large  crystals  and  plates;  also  Union  ville  and 
Texas,  Penn.;  at  the  magnetic  iron  mine  at  Brewster,  N.Y.,  in  part  changed  to  serpentine. 

LeuchienbergUs  comes  from  the  Shishimskaya  Mts.  near  Zlatoust  in  the  Ural;  it  is  partly  in 
large  crystals,  and  partly  quite  small,  embedded  in  steatite;  the  crystals  are  mostly  opaque  and 
altered  extemally,  and  contain  in  thiis  outer  part  from  9*80  to  10*76  p.  c.  of  water.    The  odneral 
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oontains  minute  garnets  and  some  other  crystals  as  impurities.  A  similar  variety  of  elinochlore 
occurs  with  amphibole,  phiogopite,  tiuorite,  graphite  at  Amity,  N.  T.  ;  also  witii  the  seybertite 
of  Amity  and  the  xanthophyllite  of  Kasiamsk,  Ural;  with  fassaiteand  brandisite  from  the  Ebsba- 
thaï;  with  magnetite  at  Traversella.    The  white  chlorite  from  Mauléou  also  belongs  hère. 

KotschyheiU  is  from  the  district  of  Ufaleisk  in  the  southern  Ural. 

Réf.— >  Achmatovsk,  Min.  Russl.,  2,  7  et  m^.,  1857.  The  position  is  that  of  Tschermak,  and 
the  fundamental  angles  are  those  taken  by  him.  With  Koksharov,  f»o  =  110,  o  =  îll,  etc., 
and  ÎTom  the  fundamental  angles  001  A  110  =  66"  8'.  110  A  lïO  =  54'  28',  001  A  ÏH  =  7r 
58^'  the  axial  ratio  in  this  position  is  calculated,  viz.  : 

<i  :  $  :  é  =  0-57738  :  1  :  0*85312;  p  =  62*'  50f' 

Figs.  11-18  show  the  Achmatovsk  elinochlore  in  the  position  referred  to. 


11. 


12. 


13. 


Figs.  11-18,  Achmatovsk,  Ek. 

Naumann  made  mo  =  111  and  o  =  110;  other  positions  hâve  been  taken  bv  Mallard  (cf. 
Tscbermak).  Tschermak's  position  brings  out  the  rolation  between  the  micas  and  chlorites,  the 
latéral  axes  beiug  the  same  and  the  vertical  axes  for  biotite  and  elinochlore  in  the  ratio  of  10  :  7. 

«  Cf  Tscbermak,  1.  c  .  also  Kk..  1.  c,  and  ibid.,  10.  5.  35  (Kotschubeîte),  1888.  Cf.  earlier 
Dx..  Alps.  Min.,  1,  442.  1862,  N.  R.,  127,  1867;  Hbg.,  Zillerthal,  Min.  Not.,  7.  28,  1886:  J.  P. 
Cooke.  Am.  J.  Se,  44,  203.  1867;  Schrauf,  Min.  Mittli..  161,  1874;  Mallard,  relation  to  pennin- 
ite  (see  beyond),  Ann.  Mines.  10,  151,  1876;  Prendel,  Zs.  Kr..  16,81, 1888.  On  the  comparison 
in  form  between  elinochlore  and  biotite  see  Laspeyres,  Zs.  Kr.,  17,  541,  1890. 

468 A.  Penninite.    Chlorite  pt.     Hydrotalc  (=  Wasser^limmer  of  Morin)  Neeker,  Min., 
1835.    Penniue  J,  Frôbel  d  E.  Schtoeùser,  Pogg..  60,  523,  IWO.    Kammererite  Nd.,  Act,  Soc- 
8c.  Fenn..  1,  483,  1841.  and  Arsberat.,  193,  1843.     Rhodochrom  Fiedler,  Rose,  Reise  Ural,  2. 
1842,  and  Pogg.,  69,  1848.     Chromchlorit  Serm.,  J.  pr.  Ch.,  63,  21,  1851.     Rhodophyllite 
Oent/i,  Proc.  Àc.  Philad..  118. 121.  1852.     Penninite  Dana. 

Rhombohedral  in  form,  but  strictlv  pseudorhombohedral  and  monoclinic 
Mallard,  Tscbermak*.  Taken  as  rhombohedral,  axis  à  =  3-4951,  0001  A  lOÏl  = 
♦76°  5'  Cooke'. 


Forms»:  y  (2025.  f)  v (260-26-27,  H) 

e  (0001,  0)  p  (5-0-512,  A)  r  (lOÎl,  R) 

a  (1120,  t  2)  M  (4047,  4)  j  (810-8Î-30,  fè) 

0  (4-0-4 13,  A)  ^  (9-0Ô10,  A)  S  (830-8S-31,  f») 

Also  p  (1124,  i-2)  and  x  (1122,  1-2);  s  (10Î8,  J). 


»  (9098,  f  ) 
€  (6065,  1) 
cr  (5054,  f  ) 
Tf  (210-2Î-4,  V) 


q  (170Î7-6,  -V) 

y  (6061,  6) 

«  (180Î81.  18) 


Further.  on  kammererite,  if  p  =  808l  and  ep  =  *84'  851':  è  =  8*0475;  0001  A  lOil  =  74* 
8J'  Kk. 

Forms:  c,  m,  u  (3034),  x  (5054),  y  (4043),  e  (3082),  p  (808l).  w»,  (4041),  «  (5051). 

Referred  to  the  penninite  axis,  p  becomes  13*0'i3'5,  and  the  other  symbols  are  correspondingly 
complex. 

The  penninite  forms,  as  shown  bv  Tscbermak  (1.  c,  p.  70),  may  be  referred  to  the  clino- 
chlore  axes.  Thus  r  (lOÎl)  corresponds  to  ÎOl.  for  which  we  hâve:  001  A  ÎOl  =  76'  5',  while 
0001  A  lOÎl  =  76"  5'  penninite;  sirailarly  for  oUier  forms.  Moreove^,  on  penninite  forma  ocxîur 
in  the  same  zone  which  in  elinochlore  belong  to  three  dLSerent  zones,  as  \s  tnie  of  the 
"  mimetic  elinochlore  "  from  the  Zillerthal.  Furthermore.  as  ail  possible  intermediate  degree& 
are  observed  between  the  distinctly  monoclinic,  biaxial  elinochlore  and  the  apparently  rhomfao- 
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hedtsl,  untaxtal  pennlidte,  the  coDcludon  la  reacbed  tbal  the  t^ 
fonn  &Dd  opdcu  cluuBClera  of  peac' 


«  eneotlally  the  satne.    The 
:  tben  due  ta  the  twiniilDg  of  lamellK  grouped, 
•ccording  to'the  mjc»  law,  ta  poslliona  makiiig  angles  of  60°  or  130°  wltli  one  auotber. 

The  fact  that  Ihree  sectlonB  of  a  biaxial  mica  placed  oae  over  the  olher  nitb  Ihelr  ajdal 
planes  at  snglca,  respectlvely,  of  60'  yleld  a  unUïinl  interférence-figure iawellkuowi)  "Mteiiscli, 
Cooke,  réf.  on  p.  614);  a  similar  grouping  niU  ezplain  iLe  optical  propertiea  of  peutitolle. 

As  the  matter  etanda  at  présent,  Iherefore,  although  it  is  convenient  io  dlacusa  clinochlore 
•nd  penninite  separately.  tbej  miiat  be  ri'garded  as  cBsentlally  tbe  aame  Bpeciea.     ThJs  coDclusion 
'    '  "y  Mail*    '   ■    -  -  .    .  ..-       .    .      ,     .  . 


T  reacbed  by  Mallard.  but  from  a  somewhat  diffi'renl  Btandpoinl. 


morphouB  ëubstancea,  one  of  whlch  is  opiically  —  witli  disperelon  f, 
dispersion  p  <t;\a  the  optlcally  —  peuninitu  ihe  former  predominaiea. 
■ubstaoce  la  regûxled  u  probably  serpentine  (Bee  furlher  that  species). 


ThU  opiically  négative 


«0  =  51°     V 

ei>  =     74-  861 

cy  =  m-  18*' 

«;  =  66'  881' 

ey  =  87'  88' 


Twîns  Tery  common,  according  to  the  penninite  law:  tw.  pi.  c,  cf.  f.  1-4. 
Habit  rhombohedral :  sometimes  thick  trtbular  with  c  prominent,  againsteeprhom- 
bohedral;  also  in  tapering  aix-sided  pyramids.  Rhombohedral  faces  often  hori- 
zontally  striated.  Cryatala  often  in  crt'Bted  groupa.  Also  massive,  consieting  et 
an  ftggregation  of  acales;  also  compact  cryptocrystalline, 

Cieavage:  t  highiyperfect.  Laminfe  âesible.  Percnssioo-flgnre snd  pressure- 
figure  aa  with  clinochlore  but  loaa  eaay  to  obtain;  not  elastic  Etching-fignres 
heïBgonal  or  triangular;  scildom  monosymmetrio  or  aaymmetric.  H,  =  2-2'5, 
G.  =  '2-(î-2'85.  LuatBr  of  cleavage  surface  pairly;  of  latéral  plates  vitreoua,  and 
sometimes  brilliaiit.  Oolor  grceu,  emerald-green,  apple-green,  gra8S-green,_ grayiah 
green,  leek-green,  olive-green;  also  reddish,  violet,  rose-red,  pink,  grayish  red; 
occasionallj  yellowish  and  silver-white.     Transparent  to  subtranalncent. 

Pleochroism  distinct  :  on  olive-green  cryatals,  ||  c  emerald-green  ;  J.  c  browniah 
red,  brown,  or  yellow;  on  leek-green  crystals,  blue-green  and  yellow;  on  kâmmer- 
erite,  j  c  violet,  _L  c  byacinth-rcd,  Tschërmak.  Optically  -|-,  also  —,  and  sometimes 
both  în  adjacent  laminas  of  the  samo  crvstal.  Uanally  aensibly  uniaxial,  but  some- 
times distinctiy  biaxial,  occasionally  2É  —  61°.  Dispersion,  when  biaiial,  p  <v 
for  -)-  crystals,  p  >  v  for  —  cryatala.  Uniaxial  and  biaxial  portions  seen  in  the 
«ame  section.  Axial  figure  generallv  wanting  in  Bharpness,  and  often  qnite  indis- 
tinct- Sometimes  a  sharply-ontlincà  kernel  which  is  uniaxial  while  tbe  border  is 
biaxial  with  2E  =  36°,  tûe  latter  probably  to  be  referred  to  clinochlore. 


Indicée 


1-676 


aoâ 
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Var.— 1.  PénninUê.  As  ârst  named,  it  iocluded  a  green  crystallized  chlorite  from  the 
Pennine  Alps. 

Hydrotale  of  Necker  ie  penninite  from  the  Binaenthal,  in  the  Valais.    Optically  positiye,  Dz. 
Most  of  the  penninite  from  Zermatt,  and  ihat  of  the  Binneuthal  and  Tyrol,  is  optically  négative; 
some  crystals  of  Zermatt,  and  those  of  Ala,  positive;  and  some  plates  from  Zermatt  consist  of 
positive  and  négative  laminae  uuited,  Dx. 

2  KàmfnererUe.  In  hexagonal  forms  bounded  by  steep  six-sided  pymmids,  cf.  above. 
Oolor  kermès- red  ;  peach-blossom-  red.  Pleochroism  distinct.  Optically  ~  from  Bisersk.  -\-  Texas. 
Uniaxinl  or  biaxial  with  axial  angle  up  to  20''.  Crystals  from  Texas  are  often  mixed  wiih  clîno- 
chlore,  and  sometimes  a  crystal  is  traversed  by  a  band  of  clinochlore  whose  optic-axial  angle  is 
W  to  70"*  Dx. 

The  original  kftmmererite  was  a  reddish  violet  micaceous  minerai  from  L.  Itkul,  Bisersk, 
Perm,  Kussia,  partly  in  6-sided  prisms.  Named  after  the  mining  director  A.  Eftmmerer  of 
8t.  Petersburg. 

Rhodophyllitô  of  Genth  and  ehram-ehlorite  of  Hermann  are  the  same,  from  Texas,  Pa. 
G.  =  2  617-2*62.  Bhodochrome  is  a  compact  or  scaly-granular  varietv,  originally  from  L.  Itkul» 
Siberia,  ha  vin  g  a  splintery  fracture,  with  6.  =  2 '66-2*67.  Color  deep  green;  but  violet,  rose 
or  peach-blossom-red  in  thm  splinters,  whence  the  name. 

S.  Loganite  of  Hunt  (=  PseudophUe  of  Eenugott)  is  near  penninite  in  composition.     It. 
cornes  from  Calumet  Falls,  Canada,  and  bas  the  form,  angles,  and  cleavage  of  amphibole  (see  p. 
898);  G.  =  2*60-2'64;  color  clove-brown  to  chocolaté- brown;  luster  dull  (anal.  18). 

Paeudophite  of  Kenngott  (Ber.  Ak.  Wien,  16,  1855)  bas  the  composition  of  loganite.  but  il 
compact  massive,  without  cleavage,  and  resembles  serpentine  (whence  the  name  from  Tcaet^ôàÇ, 
false,  and  ophiie  or  serpentine);  H.  =  2*5;  G.  =  2'75-2'77;  luster  weak;  color  grayish  green, 
olive-green,  pistachio-green  ;  feel  unctuous.  It  forms  the  gan^e  of  enstatite.  Berg  Zdjar  In 
Aloistbal,  Moravia.  In  the  occurrence  of  a  massive  form,  pennmite  is  thus  like  talc,  pyrophyl- 
lite,  and  other  related  species. 

Pseudophite  also  occurs  as  a  pseudomorph  after  feldspar  (anal.  16,  17).  The  materiai  of 
anal.  19  was  a  light  green  compact  chlorite,  easHy  fusible;  it  was  from  the  Zoutpans  Mis., 
Griqualand  West. 

Gomp. — Essentiallj  the  same  as  clinochlore,  Hg(Mg,Pe),Al,Si,0„  =  Silica  32 '5, 
alumina  18 '4,  magnesia  36*1,  water  13*0  =  100. 

Tscbermak  places  penninite  at  the  beçinning  of  tbe  séries,  varying  from  Sp  :  At  =  8  :  2  to 
SpAt.  The  latter  corresponds  to  the  empirical  formula  above;  the  former  requires:  SiOa  84*8, 
AUO,  14-6,  MgO  87-5,  H,0  124  =  100. 

Anal.— 1,  Ludwig,  quoted  by  Tscbermak.  Ber.  Ak.  Wien,  100(1),  16,  1891.  2,  Rumpf, 
Min.  Mitth.,  88,  1878.  3,  Hamm,  ib..  260.  1872.  4.  6.  Fellenberg,  Jb.  Min.,  746.  1868. 
6,  7,  Heddle,  Ih-ans.  K.  Soc.  Edinb.,  29,  60.  1879. 

8,  9,  Hermann,  J.  pr.  Ch..  63,  22,  1858.  10,  11.  Smith  &  Brush,  Am.  J.  Se.,  16,  47,  1858; 
also  Gtenth,  1.  c.     12,  18,  Heddle,  Trans.  R.  Soc  Edinb.,  29.  62. 1879. 

14.  Hauer,  Ber.  Ak.  Wien,  16,  170,  1855.  15.  Van  Werweke,  Zs.  Kr.,  1,  610,  1877. 
16,  Drasche,  Min.  Mitth.,  125.  1878.  17,  Gintl,  ib.,  7,  1874.  18,  Hunt,  Rep.  G.  Canada,  491, 
1868.     19,  Van  Riesen,  quoted  by  Cohen,  Jb.  Min.,  2, 11  réf.,  1888. 

G.  SiOa   Al.O,    Pe,0,    FeO    MgO    CaO    HaO 

1.  Zillerthal         2  678        88*88    1295      225      802    8494      —     1811  =  10010 

2.  •'  .   84-24    12-62      1-64      8-85    34-86    080    1414  =  10115 
8.  Zermatt  88-71    1255      274      8-40    8470    0*66    1227  =  10003 

4.  •'  2-698    133-12    18  25      1-52      469    3404      —     1287  Cr,0, 060  =  100-07 

5.  **        2  649   88-97  1166   2*49   1*81  37-60   —  18  57  =  10110 

6.  Scalpa      8  099   80-41  1158   284  1190»  80-63   —  ll-74Na,0  1*82   001 

riC  O  =  99*92 

7.  Glen  Lochy      2*895       84-31    1364      0*36    10  58«>  18*04    8*97    12*41  Na,0  018  K,0  1  86 

[=  99-76 

Kàmmererite, 

G.  SiO,   AUO,    Fe,0.  Cr,0,  FeO   MgO    CaO    H,0 

8.  L.  Itkul.  oryat  30*58    1594       —       4*99    3-82    33-45      —     12 05  =  100-88 

9.  Bhodochrome     2-^6         8464    10  50      200      5*50      —     8547      —     1208  =  10014 

10.  Texas  {  8328    1060       —       472    1*60    8600      —     12  96  Alk.  0'36  = 

[99*60 

11.  "  32-98    1111        —       6-85    1*29    35*22      —     1812  Alk.  0*88  = 

[100*95 

12.  Unst,  mass.        8*099        29*89    12  98       —       597    196    29  93    8*54    18  27  Na,0    0*97. 

r£  o  1*16  ^  99*6d 
18.      '•      crpst.  82*31      7*50       —       7*89    2*08    3215    8*83    14*26  =  100.01 

•  Incl.  1  19  MnO.  b  o-28  Mno. 
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PtmtâppMU. 

G.         810,    Al,Oi    F^,0,  FeO   HgO     C&O   H,0 
K  Zdjar  Mt.      "^ 
10.  Mnrkirch 

16.  Plabeo,  ptoud. 

17.  CkjD         "  8B8I     18-28      1-36    OM    3t-61      —      1826  =  100-65 
1%    LoganiU                 a-«8        88  28     18-30      192      —      85-50      —      18  00=100 
19.  S.  Africa            2047       S2  38    18'7B     080    289    8164     Dr.    .  1415  =  lOO'IS 

PyxT  Btc— In  the  closed  tube  yiolds  water.  B.B.  exfoUiktes  Bomewh^l  nnd  is  difBcultly 
fusible.  Witb  ifae  tluies  ail  varletles  gjre  reuctions  for  iroo,  aud  numv  vaiietles  react  for 
cLroniltim.     Partlally  decomposed  by  bydrocliloric  aod  completely  hj  sulphuriR  acid. 

Oba.— Occurs  with  serpeuiiiie  in  Ihe  région  of  Zermatt,  ValaÏB,  uear  Ml.  Itosa.  especially  in 
the  moTsiUGB  of  the  Finduleu  Elaciur;  cryslala  fnini  Zermatt  are  BometimeH  3  iti.  long  and  H  iu. 
tbick;  aiso  at  llie  foot  of  the  Simplon;  at  Ala,  Pîedmoiil,  wiih  cliiiochlore;  at  Schwarzensttiu  JD 
Tyrol;  at  Taberg  îa  Wennlaud;  at  Snaruni  grvenisb  und  folialed,  called  ttealite  of  Bnarvm. 
In  the  green  achlsta  of  the  HDhenzug  whicb  séparâtes  the  Zillcrtbal  fiom  the  Plit»ctatlial  in 
Tyrol. 

ifan]fn«r«nf«  is  found  at  the  localities  already  meniioned:  abo  near  Hiask  io  the  Ural;  at 
HaroldBWÎck  In  Cnst,  Shetlunil  Isles.  lu  large  crystals  up  to  2  cm.  In  lengtb  enclosed  in  the 
talc  in  crevices  of  the  cbromile  from  Kraubat,  Styria.  Abiindant  at  Texas,  Lancaster  Co.,  Pa., 
along  wltb  cliuochlore.  some  cryatals  being  embedded  in  clinochlore,  or  tlie  reverse,  Also  in 
N.  Carolina,  witb  chroraite  at  Culaagee,  Maçon  Co.  ;  Webster,  Jackson  Co.  ;  Hamplon's,  Mining 
Creek,  Yancey  Co.;  BaketsTille.  Mitcbell  Co.,  and  atherpoiols. 

Rot—'  Texaa,  Penn,.  Am.  J.  8c.,  44,  201,  1867,  Dx.  gives  for  Zermatt  peiininite  cr  = 
7«°10'^30';  Tschermak  obUined  76°  6'.  '  Dx..  1.  c  ;  Cooke,  I.  c;  Mallard,  Ann.  Mines,  10,  151. 
187«:  Tscbermak,  Ber.  Ak.  Wien,  99  (1),  240.  1890;  Pireson.  Am,  J.  Se.,  43.  408,  1881.  Cf. 
also  Mld.  (réf.  p.  650J  on  tbe  relation  of  clinochlore  and  penninite. 

Tabrkqite  SeAeerer,  Pogg..  71.  448.  1847.  From  Taberg,  Wermland  (J9Ii«  tofcof  Werner, 
aud  ciiUed  also  miea-thloritey,  a  bluiàb  green  or  givea  chlorite  near  penninite.  According  to  Dca 
Cloizeaux's  optical  obscrvatioi^B,  it  ia  in  part  uniaxial  and  positive  llke  truc  penninite.  Butin 
otber  cases  uniaxial  andbinxial  platesare  comblned  and  négative  and  ix}sltive  also;  »i\A  ibc  axial 
dirergence  of  the  biaxial  plates  varies  from  1°  lo  8S\  Tacbermak  (Ber.  Ak.  Wien,  99  <t),  362, 
1890)  concludes  that  it  reprcseuta  au  iniimaie  mixture  of  clinochlore  or  penniuite  and  phlogopitâ. 
Analysis,  A.  Pallauf,  quoled  by  Tschermak,  ib,,  100  (1),  45,  1891: 

G,  BiO,    A1,0,    Fe,0,    FeO   MgO     CaO    Na.O   K,0    H,0     F 

2-70       8604    12'62     358     2  98    2945     0-48     2-78     417    625    0-51  =  99-71 

4S9.  FROOHLORITE.  Mica  pt.,  Telgsten  pt.?,  Liipis  colubrlnus  lamellosua  (fr.  Salberg), 
Wail.,  Min.,  180.  1747.  Talgslenpt,,  Speckstcn  pt.,  Croiul ,  Min.,  89,  1758,  Chlorite  pt,  (îr. 
81.  Qothard,  T^ilfa,  Alleuberg).  »em„  Bergm,  J..  1.  376  and  391,  1788,  BIKttriger  Chlorit  (fr. 
St.  Golhard)  Wern..  1800,  Ludwig  Min.,  1,  118,  1803.  Chlorite  o.  KobeU.  J,  pr.  Ch,,  15,  1889. 
Hexagonal  Chlorite.  Ripidolite  G.  Boie.  and  Dana.  Min,.  1654.  Lopbolt.  Ogkott,  Breith., 
Handb,,  1,  881,  888,  1841,  Helminthe  G.  0.  Yolger.  Entw,  Min..  142,  1854.  Qrengesite  (fr. 
Dalame)  Hinngtr.  SuckoWa  Erz-  u,  OesieJnlager  schwed.  Oeb..  âO,  1881  =  Strahlige  GrQnels- 
eaerde  v.  Dalarne.     Procblorite  Dîna,  Ara.  J.  Se,  44, 258,  1887,     FflcheiBlein  Germ. 

Monoclînic.     In  six-sided  tables  or  prisma,  the  aide  .^ilarnîs  utrongly  furrowed 
and  dull.     Crystals  ofteu  implanted  by  their  aides,  8nd  m  divergent  groupa,  fan- 
slmped,  Termicnlar,  or  spheroidal.     Also   in  large  folia. 
MuseiTe.  foliated,  or  granular. 

H.  =  1-2.  G.  =  2-î8-2'96.  Tranalucent  to  opaque; 
transparent  only  in  yery  thin  folia,  Luater  of  cleavage 
surface  feebly  pearly.  Color  green,  grasa-green,  olive- 
green,  blackish  green  ;  across  thi'  axis  by  transmitted  light 
Bometimea  red,  Streak  uncolored  or  greenish.  Laniin» 
flexible,  not  elastic. 

Pleocliroîsm  distinct:  vibrations  |  c  yellow-greeii;  J.  c 
brownish.    Opticîilly  +  in  niost  cuscb,  rarely  —  (Floitentlial).     Bx  incliiied  to  the 
normal  to  csome  2°.     AsJitl  angle  smull,  often  nt;arly  uniaxial;  again  SE  =  23°, 
30°.     Dispersion  p  <  v. 

Comp. — According  to  Tschermak  to  be  regiirded  as  a  molecular  mixture  of 
H.(Mg,Fe),Si,0.  and  H,(Mg.F.-),Al,SiO,  in  the  ratio  of  2  :3  to  3  ;  7;  theempirical 
formula  on  page  643  con-esponds  to  tlje  former  i-atio.  Ferrons  iron  is  UBually,  bnt 
not  alwajs,  présent  in  large  aaiount. 
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et.  also  Clarke  &  Schneider,  Am.  J.  Se..  40,  405. 1890. 

AnaL— 1,  Egger,  Min.  Mitth.,  244,  1874.  2,  Elément  &  Ludwig,  quoted  by  Tschermak. 
8,  Rg.,  Min.  Ch..  588,  1860.  4,  J.  Vuylsteke,  quoted  by  l^schermak,  1.  c.  5.  Fcllenberg,  Jb. 
Min.,  746,  1868.  6.  Jacobe  (Tscbermak).  7,  8,  Mgc.,  Ann.  Cb.  Pbys.,  14.  59,  1845. 
^11,  Heddle,  Trans.  R.  Soc.  Edinb.,  29,  75,  1879.  12.  Smith,  Am.  J.  Se,  11,  65,  1851. 
13,  Clarke.  Am.  J.  Se.  28,  24.  1884.  14.  Clarke  &  Schneider,  Am.  J.  Se.  40,  406,  189a 
15,  M.  Bird,  Am.  Ch.  J.,  7,  181,  1885.  16,  Genth,  Am.  J.  Se.  28,  250,  1859.  17.  18,  Id.. 
Am.  P>ii.  Soc,  13,  898,  1878     19.  20,  Chatord,  quoted  by  Genth,  1.  e 


G. 

SiO, 

Al.O, 

Fe,0, 

FeO 

MgO 

CaO 

H,0 

1. 

Zillerthal 

2-955 

26  02 

2016 

107 

28-08 

15-50 

0-44 

9-65  =  100*92 

2. 

t< 

25-84 

19-58 

213 

2805 

13-57 

^ 

11-84  =  100-51 

8. 

St.  Gothard 

2512 

22-26 

109 

2311 

17-41 

— 

10-70=    99-69 

4. 

Fusch 

2-928 

27  03 

20-07 

4-72 

16-47 

18-90 

~~ 

11-78  Na,0  0-72, 

[K,0  1-22  =  100-91 

5. 

Massaschlucht 

2-946 

24*85 

20-70 

100 

2500 

15-81 

0-60 

12-05  TiO,  0  45= 
[99*96 

6. 

Ascherskoppe 

25  58 

20-49 

1-68 

20-85 

18-60 

0  06 

12-26   TiO,  0-15, 

[P- 

,0s  0-0€ 

1,  alk.  0  16,  organ.  004  =  99*90 

7. 

St.  Cristophe 

26-88 

1752 

29-76 

13*84 

— 

11-38=    99-38 

8. 

Mtn.  Sept  TiBCS 

2714 

1919 

24-76 

16-78 

11*50=    99-37 

9. 

Girdleness 

8-088 

24-77 

2016. 

1-88 

27-98* 

18*84 

090 

1205  =  100-58 

10. 

Poitsoy 

2-792 

26  71 

20-42 

8-47 

13-99 

28*90 

0-78 

1117  =  100*89 

11. 

Lude 

2*852 

24-66 

2819 

0-64 

20-87»» 

17-79 

0-40 

12*12  =  100*67 

12. 

Gumuch-dagh 

27-20 

18-62 

28-21 

17-64 

— 

10*61  =    97*28 

18. 

Washington 

2-885 

25-45 

17-88 

und. 

24-98 

15-04 

— 

14*48  Na,0   067 
[=  98*45 

14. 

<« 

25-40 

22-80 

2-86 

17-77 

1909 

^— 

12-21  P  <r.,  MnO 

[0  25  =  100  88 

11-28   MnO    0-32 

15. 

Virginia 

8-05 

28  52 

22-85 

1-92 

28-78 

1079 

0-89 

[=  99*85 

16. 

Montgomeiy  Go., 

N.  C. 

24-90 

21-77 

460 

24-21 

12-78 

— 

10  59    MnO    1  15 
[=  100 

17 

Culsagee 

27-56 

22-75 

2-56 

5-78* 

28-47 

— 

18-80  =  100*87 

18. 

«  ® 

29-48 

22  22 

0-70 

5-58'' 

30*99 

_- . 

11  63  =  100*60 

19. 

<i 

27-28 

22-11 

2-50 

5"84« 

28  34 

— 

14-50  =  100-57 

20. 

«« 

27  17 

22-85 

2-71 

5-69<i 

27-78 

.— 

14-36  =  100-01 

•  MnO  0-61.       *  MnO  0*29.       •  (Ni.Co)0  080  p.  e       *  Do.,  011,  MnO  017. 

•Do.,  0  41.  ï^  Do..  0-26. 

Tbe  helminthe  of  Volger  occurs  in  slender  vermiform  crystallizationa  like  âg.  1  (whence  the 
name),  transversely  foliated,  penetrating  quartz  and  feldspar.  The  figure  is  from  a  New  Hamp- 
sbire  s))ecimen  described  by  O.  P.  Hubbard,  and  may  be  one  of  the  otber  species  of  chlorite. 

Pyr.,  etc.— Same  as  for  clinochlore. 

Obs.— Like  other  chlorites  in  modes  of  occurrence.  Sometimes  in  implanted  crystals,  as  at 
St.  Gothard,  enveloping  often  adularia,  etc  ;  Mt.  Greiner  in  tbe  Zillerthal,  IVrol;  Rauris  in  Sa)>- 
burg;  Trnversella  in  Piedmont;  at  Mtn.  Sept  Lacs  and  St.  Cristophe  in  Dimphiné:  in  Styria, 
Bohemia.  Also  massive  in  Cornwall,  in  tin  veins  (where  it  is  called  peaeh)\  ai  Arendal  in  Nor- 
way;  SaU)erg  and  Dannemora?  Sweden;  Dognacska,  Hungary.  Occasionally  formed  from  amphi- 
bole (Tsoliermak,  Ber.  Ak.  Wien,  53  (1),  521,  1866).  In  Scotland  at  various  points  (anal.  9-11); 
other  spécimens  (1.  e)  with  but  24  p.  c.  SiOa  approximate  to  corundophilite 

In  the  U.  States,  near  Washington  (anal.  13.  14);  on  Castle  Mt..  Batesville,  Va.,  a  massive 
form  resembling  soapstone,  color  grayish  green,  feel  greasy;  Steele's  mine,  Montgomery  Ce, 
N.  C  ;  also  with  corundum  at  the  Culsagee  mine,  in  broad  plates  of  a  dark  green  color  and  fine 
scaly;  it  differs  from  ordinary  prochlorite  in  the  small  amount  of  ferrous  iron. 

Chloritic  altération -products  of  pyrope  described  by  Lemberg  (Zs.  G.  Ges.,  27,  681,  1875) 
are  referred  by  Tscbermak  (1.  e,  p.  87)  to  penninite.  Lemberg's  analyses  are  as  follows.  1.  un- 
altered  pyrope;  2.  enclosing  chloritic  shell;  8-5.  complète  pseudomorpha  : 


1. 
2. 
8. 
4. 
5. 


SiO, 

40-60 
38-78 
83-82 
83-19 
33-63 


A1,0.        CraOi        Fe,Os 


2270 
16-76 
13-58 
15-29 
14-17 


1-97 


9-84 
8*44 
515 
6*04 
5-26 


MgO 

21-47 
28-54 
32-93 
33-13 
88-65 


Ca 

428 
0-52 
0  37 


H.O 

1-66  =  100 
11-96  =  100 
10  42=    98-24 
12  64  =  100*29 
18-29  »  100 


Orengesiie  from  Grftngesberg  in  Dalarne,  Sweden,  occurs  partly  in  hexagonal  crystallizatlonB» 
more  or  less  radiately  grouped,  and  probably  résulta,  Krdmann  observes  (Lftrobok  Min.,  874»  tQSS\ 
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fromthe  altération  of  pyrozene.    Erdmann  spells  the  name  Oràngesite.     Spedflc  grayity  8*1; 
eolor  dark  green.    An  analysis  bj  Hiainger  gaye: 

810,  d7  81        A1,0, 14-81        FeO  25*68        MnO  2*16         MgO  14-81         H,0  12-66  =  96*70 

Grochauitb  Webêky,  Zs.  G.  Ges.,  26,  895,  1878. 

MonocIiDic?  In  stnall  six-sided,  tabuîar  crystals,  rough  and  allowing  no  measurements,  the 
edges  being  rounded  off  by  irrejrular  planes.  Cleavage  basai  easy,  forming  tliin  soft  plates. 
Optically  biazial,  axial  angle  20"  to  80**.  Double  refraction  weak.  probably  positive.  In 
composition  near  prochlorite,  but  containine  chiefly  magnésium  instead  of  ferrons  iron.  Websky 
calculâtes  HsR«A.18iOT.    Cf.  anals.  16-19  above.    Analysis,  Beck,  quoted  by  Websky: 

SiO,  28  20  AUG.  2466  FeO  627  MgO  8094  E.0  12  16  =  101 12 

Occurs  mixed  witk  a  chromie  spinel  (magnochromite  (p.  228),  also  crystallized  in  cavlties  In 
serpentine  at  Grocbau,  south  of  Frankenstdn,  in  Silesia. 

470.  OORUNDOPHIZiITB.    Shepard  (fr.  N.  Car.).  Am.  J.  Se,  12,  211, 1862;  (fr.  Chester, 
Jfaas.)  û2.,  ib.,  44,  112,  1865.    Clinochlore  (fr.  Chester)  J.  P.  Cooke,  Am.  J.  Se,  44,  206,  1867. 
Amesite  G.  U.  Shepard;  Pisani,  C.  R,  83,  166,  1876. 

Monoclinicy  Dx.  Iii  six-sided  or  twelve-sided  tables  or  low  prisms.  Twins, 
accordiDg  to  the  mica  law^  proved  optically. 

Cleavage:  basai,  eminent.  Laminœ  somewhat  more  briitle  than  those  of 
clinochlore.  Percussion-  and  pressure-figures  as  with  clinochlore.  The  former 
show  planes  of  partiug  in  the  zone  hc  inclined  64**  to  c  (089)?,  and  in  the  zone  cm 

inclined  at  the  angles  71°  (223),  75°  (445),  37°  (Î16),  62°  (225).  Etching-figures 
monosymrjetric  in  form.  H.  =  2*5.  G.  =  2*90,  Chester,  Brush.  Luster  of 
cleavage  surface  somewhat  pearly.  Color  olive-green,  leek-green,  grayish  green. 
Transparent  to  nearly  opaque.     LaminsB  flexible,  somewhat  elastic. 

Optically  +•  -Ajc.  pi.  ||  b.  Bx  somewhat  oblique  to  c.  Dispersion  p  <  v. 
Axial  angle  rather  large. 

Ac  =  66-       Bc  =  24"        2E  =  80*    [/?  =  1688]        .'.    2V  =  46M0'       c  c  =  8' 20' 
Abo  64*  6^  and  68"  at  200'    Dx.  82%  46*.  7U%  78i*    Cooke 

Gomp.-^As  înterpreted  by  Tschermak,  a  molecular  mixture  of  H^Mg,Si,0,  and 
H^Mg,Al,SiO,  in  the  ratio  of  1  :  4  giving  the  empirical  formula  H„Mg„AlgSi,0„, 
which  reqnires:  Silica  23*9,  alumina27*l,  iron  protoxide  17*5,  magnesia  19*5,  water 
120  =  100.    Hère  Fe  :  Mg  =  1  :  2. 

AnaL— 1,  Eaton,  quoted  bv  Shepard,  Am.  J.  Se,  46,  267,  1868.  2,  Pisani,  ibid.  8,  Ober- 
mayer,  quoted  by  Tschermak,  1.  c. 


G. 

SiO, 

A1.0, 

PbiO, 

FeO 

MgO 

H.O 

].  Chester,  Mass. 

2-88 

24-77 

26-62 

— 

16-19 

21-88 

11-98 

=      99-84 

2. 

24-0 

26-9 

— . 

14-8 

22-7 

11-9 

=      99-8 

& 

2-87 

28-84 

26*22 

2-81 

1706 

19-88 

11-90 

=    100-66 

Obs. — ^OccuTs  with  corundum  or  emery;  its  low  percentage  of  slIica  accords  with  this  asso- 
ciation. The  species  was  instituted  on  a  chlorite  found  with  the  corundum  of  Asheville,  N.  C. , 
whence  the  name,  from  corundum,  and  {ptXoÇ,  friend,  The  above  description  is  f rom  spécimens 
occurrinff  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  Chester, 
Mass.,  which  Shepard  bas  referred  to  corundophilite;  the  chlorite  occurring  with  the  corundum 
of  North  Carolina  is  higher  in  silica  and  is  classed  with  prochlorite  (Gentb),  though  containing 
relatiyely  but  little  iron,  cf.  anals.  17-20,  p.  664. 

AiCBsiTE  C.  U.  Shepard.  Pisani.  C.  R..  83,  166.  1876. 

In  hexagonal  plates,  foliated.  resembling  the  green  talc  from  the  Tsrrol.  H.  =  2 '6-8. 
G.  =2*71.  Color  apple-green.  Luster  pearly  on  cleavage  face.  OpticaUy +*  sensibly  uniazial. 
Composition  approzimating  to  H4(Mg,Fe),Al«SiO». 

Anal.— Pisani,  1.  c. 

SiO,  21-4  AliO.  82-8  FeO  168  MgO  19*9  H,0  10 9  -  lOO'B 

Occnn  with  diaspore  at  Chester,  Mass. 
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471.  DAPHNITE.  TMwrmak,  Ber.  Ak.  Wien.  100(1),S8,  1891.  MoDOclinic.  In  smalf: 
spherical  or  botiyoidal  aggregates  showiDg  a  ooncentric  and  at  the  same  time  ladiate-foliated 
structure. 

Cleavage:  basai,  perfect.  Laminœ  somewhat  flexible.  Luster  pearly.  Color  dark  green; 
though  the  basai  plane  olive-greeu,  normal  to  this  direction  yellow.  Stieak  green.  Opticallj 
—,  nearly  uoiaxial. 

Oompr--AceordiQg  to  Tscbermak,  H»«FetYAltt8iisOisi.    Cf.  pc  644. 
Zeyuek. 


G.  SiO,       AJ,0,        FeO       MnO      MgO      CaO      Na,0      K,0       H«0 

8172  28-62       .Lt  l^        i$8'97       0*96       109       0'29       110       0  28       1116  =  99*75: 

Pyr.,  «to. — B.B.  becomes  black,  but  does  not  exfoliate  and  fuses  easUy  to  a  steel-gray  bead. 
Easilv  deoomposed  by  wariu  bydrochloric  acid  with  the  séparation  of  flocculent  sîlica. 

Obs. — OlMerved  on  a  spécimen  f  rom  Penzance,  ComwiU,  obtained  in  1840;  it  occurs  as  an 
incrustation  on  quartz  and  arsenopyrite. 

Kamed  from  Daphne,  bay  iree,  in  allusioa  to  the  form. 

Mbtachloritb.  List,  Ta.  G.  Ges.,  4,  634,  1852.  Foliated  columnar.  llke  chlorite,  vitreous: 
to  Pfftrly  in  luster,  color  duU  leek  green.  U.  =  2*5.  Anal. — 1,  List,  1.  c.  2,  Zeynek,  quoted 
by  Tachermak. 


G. 

8iO, 

Al.O,    Fe.Oi 

FeO 

MgO 

CaO 

K,0 

Na,0 

H,0 

1. 

23-78 

1643        — 

40-87 

810 

0-74 

1-38 

008 

13  76  =    99  64 

2. 

8173 

24-29 

17-86      4-65 

87-85 

4-26 

0-57 

009 

0-80 

10-19  =  100-04 

B.B.  fuses  on  the  edges  to  a  dark  enamel.     Gelatiniïes  in  the  cold  with  hydrochloric  acid. 
Forms  small  velns  in  a  green  rock  at  Bûchenberg  near  Elbingerode,  in  the  Harz. 

Elehentitb  Têchermak,  Ber.  Ak.  Wien,  100(1),  40.  1891. 

In  thin  scales  io  quartz  veins  at  Yielsalm  in  Belgium.    Probably  mouoclinic.    G.  =  2*885. 
Color  dark  olive-green.    Optically  +•    Biaxial.  axial  angle  small,  Tschermak. 
Anal.— C.  Elément,  Bull.  Mus.  Belg.,  6,  162,  1888. 

8iO>       AUO,     FeaO,      FeO      MnO      MgO        H,0 
G.  =  2-835  }  27 13       24*70       584       9  72        1-98       20*52        11-85    =    101*24 

B.B.  exfoliâtes  and  fuses  to  a  dark  çlass.    In  powder  partially  decomposed  by  hvdrochlorlc 
acid  with  the  séparation  of  flocculent  silica.    Named  after  Dr.  C.  Elément  of  Brussefs. 


472.  CRONSTZSDTm!.    Cronstedtit  Steinmann,  Schw.  J.,  32.  69,  1821.    Chloromelan 
Breith.,  Char..  33,  184,  1828.     Sideroschisolite  Wernekink,  Pogg..  1,  387,  1824. 

Ehombohedral;   hemimorphic.      Axis  6  =  3-2559;   0001   A  lOÎl  =  75°  6|' 
Zepharovich*. 

Fonmi:    c(0001,  0);    r(10ïl,  1),    «(2021.2);    y(30Sl.  3). 
Angles:    cr  =  75' 6',    (»  =  82'' 25V,    <^  =  *84**  56'. 

Twins  :  tw.  ax.  é,  united  symmetrically  by  a  prismatic  face  or  interpenetrating 

and  forming  a  six-rayed  base.  Occurs  ^n 
hexagonal  pyramids,  taperirg  toward  one  ex- 
tremity,  or  adhering  lateraiiy,  and  vertically 
striated;  also  in  fibrous  diverging  groups, 
cylindroidal  and  reniform  ;  also  amor plions. 

Cleavage:  basai,  highly  perfect.  Not 
brittle.  Thin  laminae  elastic.  H.  =  3*5. 
6.  =  3*34-3*35.  Luster  brilliantly  vitreous. 
Color  coal-black  to  brownish  black;  by  trans- 
mitted  liglit  in  thin  scales  emerald-green; 
also  on  tne  edges  brown  or  brownish  yellow, 
PHbram,  Zeph.  Streak    dark    olive-green.      Nearly    opaque. 

Optically  —  ;  unîaxial. 

€omp Perhaps  H,Fe,Fe,Si,0„  =  4Fe0.2Fe,0,.3SiO,.4H  0.  =  SUica  20-9, 

iron  sesanioxide  37*2,  iron  protoxiae  33*5^  water  8'4  =  100.    Magnésium  may  be 
présent  in  small  amount. 


TffURlNOITK  667 

Kg.  gives  8FeO.FetO«.28iO«.8H,0  =  Silica  21*8,  iron  sesquioxide  29*1,  iron  protoxide  898^ 
water  9*8  =  100. 

AnaL— 1,  £.  Ludwig,  quoted  by  Tschermak.  Ber.  Ak.  Wien,  100  (1),  1891.  2,  Janovsky.  Ber; 
Gh.  Qes.,  8,  989,  1875.  8.  Rosam.  Vrba,  Ber.  Ak.  BOhin.,  p.  18,  Jan.  16,  1886.  i,  Maskelyne 
and  Fligbt,  Ber.  Ch.  Oes.,  3,  988,  1870. 

8iO,       Fe,0.       FeO       MnO      MgO       U,0 

1.  PHbnun  |  2221        87*49       25*28       1*20       5*28         8*27    =    9988 

2.  "  O.  =  8*851  21 80        82*34        29*28        1*25       4*51        11*90    =  100-5& 
8.  Kuttenberg       O.  =  8 445  17*84       4805       80*27       0*16         —         [918]  =  100 

4.  Comwall  18*55       82*75       88*57         —  —         1018    =  100 

An  analysis  by  Field  (Phfl.  Mag.,  6,  62, 1878)  of  a  dark  green  compact  miDeral  acoom- 
panylng  tbe  Cornwall  croostedtite  gave: 

810,81*72  Fe,0,  18*51  FeO  89*46  Ù.O  1102    =    100*71 

8p.  grav.  =  8.    The  formula  8FeO.Fe,0|.8SiO«.8H,0  is  deduced. 

'Byx>j  etc.— B.B.  froths  and  fuses  on  the  edges,  yieldiog  in  R.F.  a  ma^netic  gray  or  black 
globule.  With  borax  gives  reactions  for  iron  and  manganèse.  Gelatinizes  in  concentrated 
nydrocloric  acid. 

Obs. — ^Accompanies  limonite  and  calcite  in  veins  oontaininff  silver  ores  at  PHbram  in 
Bohemia,  and  also  at  Kuttenberg;  also  at  Wheal  Maudiin  and  in  (x>mwall,  in  diverging  groupa. 
In  Brazil  at  Conghonas  do  Campo  (HderoMhiêoUU). 

Named  after  the  Swedish  mineralogist  and  chemist,  A.  Fr.  Cronstedt. 

R«i:— ^Brazil,  Ber.  Ak.  Wien,  71  (1),  276,  1875.  Maskelyne  (J.  Ch.  8oc.,  Jan.  1871)  ^ves 
for  Cornwall  crystals  <^  =  85''  12';   exact  measurements  are  impossible.    Cf.  also  Yrba,  Ber. 

BOhm.  Ges.,  p.  18,  Jan.  15,  1886.    The  doubtful  scalenohedron  i'(ll'7'l8'16)  is  added  by 
Zepharovich. 

473.  THURINaXTB.  Thuringit  ^0»^.,  Char.,  95,  1882.  Owenite  Chnih,  Am.  J.  Se., 
16,  167.  1858. 

Massive;  an  aggregation  of  minute  scales;  compact. 

Cleavage  of  scales  distinct  in  one  direction.  Fracture  subconchoidal.  Very 
tough.  Feel  of  powder  greasy.  H.  =  2-5.  G.  =  3-15-3 -19;  3-118  Bôttcher. 
Luster  of  scales  pearly;  of  mass  glisteninç  or  dull.  Color  olive-^reen  to  pistachio- 
green.    Streak  paler.     Optically  — .     Uniaxial  to  distinctly  biaxial. 

Comp.— H^,Fe.{Al,Fe),Si,0,,  =  8Fe0.4(Al,Fe),0,.6SiO,.9H,0  =  Silica  22-8, 
alomina  17-2,  iron  sesquioxide  13-5,  iron  protoxide  36 -3,  water  10-2  =  100. 

Anal.~l,  Rg.,  Min.  Ch.,  851,  1860.  2.  J.  L.  Smith,  Am.  J.  8c.,  18,  876,  1854.  8.  Keyser, 
ibid.,  p.  411.  4.  Gintl,  quoteà  by  Zepharovich.  Zs.  Kr.,  1,  872,  1877.  5,  Genth,  1.  c. 
6,  7,  Smith,  1.  c.    8,  F.  L.  bperry,  Am.  J.  Se.,  32,  307,  1886. 

G.  SiO,    A1,0,  Fe,0,    PeO   MgO  Na,0  K,0    H,0 

1.  ThuHfuntô  22  85    18-39    14  86    84-84    125      —       —       9  81  =  101 

2.  ••  2205    16-40    17-66    30-78    089         014         11*44=    9986 

3.  ••  4  23-50    15  63    18  79    34  20    147     ir,       tr.      10  57=    9921 

4.  Zirm  See  8-177    {  2265    18  92      8 12    38-49      —       —       —     1078  =    9896 

5.  Harper's Ferry  23-21    1559    18  89    84  58    126    0*41    008    1059   CaO   036  = 

|99'97 

6.  "  8-191        28  58    16*85    14-88    88  20    152    0*46     tr.      1045  MnO  009  = 

[100*48 

7.  Arkansas  8184       23*70    16  54    1218    88 14    1*85         0*82        10*90  MnO  116  = 

[99-74 

8.  L.  Buperior  }  22*85    2514      —      84*89    6*41      —       —     11*25  =    99*54 

Pjrr.,  etc. — ^In  the  closed  tube  yields  water.  B.B.  fuses  at  8  to  an  iron-black  magnetic 
globule.    With  tbe  fluxes  reacts  for  iron.    Gelatinizes  with  hydrothloric  acid. 

Obâ.— Thuringite  is  from  Reicbmannsdorf  and  Schmiedeberg.  near  Saaifeld,  in  Thuringia 
(cf.  Loretz,  Zs.  Kr.,  13,  52, 1887):  at  Zirm  See  in  Carinthia(Zeph.,  1  c);  Hot  Springs,  Arkansas; 
from  the  metamorphic  rocks  on  the  Potomac,  near  Harper's  Ferry  (owenite);  forms  the  matrix 
(anal.  8)  encloslng  garnet  crystals  altered  to  a  chlorite  near  aphrosiderite  (p.  660)  in  the  Lake 
Superior  iron  région;  at  French  Creek  mines,  Chester  Co.,  Penn,,  the  chaîcopyrtte  and  pyrite  crys- 
tals are  embedded  in  a  compact  minerai  wbich  Penfield  siiggests  is  probably  allied  to  thuringite 

Ofeeniiê  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 
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Chahosttb.  Mine  de  fer  oxydé  en  gndns  agglutinés  Oueumard,  J.  Mines,  36,  29.  1814; 
Chamoisite  Berthier,  Ann.  Mines,  6,  398, 1820.  Cnamosite.  Minerai  de  fer  en_gTainB  Bârihier, 
Ann.  Ch.  Phys.,  36,  258.  1827.  Berthierine  Beud.,  Tr  ,  128,  1832.  BavaUte  mot.  Min.,  290, 
1841. 

Chamonte,  as  origlnaUv  described,  occurs  compact  or  oOlitic,  with  H.  about  8;  O.  =  8-8 '4; 
color  ^eniah  gray  to  black;  streak  lighter;  o^mque;  feebly  attracted  by  a  magnet.  Berthierine 
is  similar  in  structure,  bas  H.  =  2*5;  color  bluish  gray,  blackish,  or  greenisb  black;  streak  dark 

freeuish  gray;  and  strongly  attracted  by  tbe  magnet    Anal.~l,  Bertbier,  1.  c.  2,  id.,  Ann.  Ch. 
hys..  36, 258,  1827: 


1.  Chamoeite 

SiO,  14-8 

A1,0,  7-8 

FeO  eo  5 

H,0  17-4    =    100 

2.  Berthierine 

12-4 

7-8 

74-7 

6-1    =    100 

Ohamosite  fuses  easily.  and  also  gelatinizes.  Berthierine  fuses  with  difficulty  to  a  black 
magnetic  globule,  and  gelatinizes.  The  latter  is  mixed  with  50  p.  c.  or  more  of  siderite  and 
calcite  ;  Berthier  fouiid  40*3  of  the  former  in  the  material  he  examioed. 

Chamosîte  forms  thick  beds  of  rather  limited  exteot  in  a  liraestone  containing  ammonites, 
at  Chamoson,  near  St.  Maurice,  in  the  Valais;  and  a  similar  substance  is  reported  ntim  Metten- 
berg  in  the  Bemese  Oberland;  Banwald  in  the  Vosges;  in  the  Windgftlle;  with  Iron  carbonate 
and  titanic  iron  at  Schmiedefeld  in  the  Thûringerwald;  in  Bohemia,  from  the  oOlitic  iron  ore  of 
Chrustenic  iu  dark  bluish  gray  elliptical  grains.  Berthierine  constitutes  a  valuable  bed  of  iron 
ore  at  Hayanges,  Dept.  of  Moselle,  and  also  occurs  in  the  ores  of  Champagne,  Bourgogne. 
Lorraine. 

The  chloritic  minerai  associated  with  the  iron  ore  of  Chamoson  lias  been  investigated  by 
Boricky.  Loretz,  and  Schmidt  and  shown  to  bave  a  composition  approximating  to  thuringite. 
Berthier's  results  above  are  unreliable  ss  giving  the  composition  of  the  silicate. 

Anal. — 1,  Boricky.  as  quoted  by  Schmidt,  after  deducting  5*5  p.  c.  Ca,Fe  carbonate.  2,  C. 
Schmidt,  Zs.  Kr.,  11,  601,  1886;  also  recalculated.    8.  Loretz,  Zs.  &r.,  13.  52.  1887. 


- 

SiO, 

Al.O, 

FeiOs 

FeO 

MgO 

H,0 

1.  Chamemte 

25-60 

18-72 

— 

42-81 

213 

11-24 

=    100 

2. 

25*23 

19-97 

— 

87-61 

4-39 

12-90 

=     100 

3,  Schmiedefeld 

27-29 

1718 

4*06 

39  42 

— 

1810 

=    100 

An  oOlitic  minerai,  apparently  near  chamoisite,  described  by  Pouillon  Boblave  (Mem.  Mus., 
16).  bas  been  called  BawUiie,  It  bas  H.  about  4;  G.  =  3*99  Delesse;  color  greenisb  black,  bluish. 
or  grayish;  powder  greenisb  gray  or  black.  to  reddish  brown;  and  B.B.  fusible  with  difficulty  to 
a  black  magnetic  scoria.  Forms  beds  in  old  schistose  rocks  in  différent  parts  of  Brittany, 
especially  lu  the  forest  of  Lorges.  a  locality  that  supplies  furnaces  at  Pas  near  Quintin.  in  the 
vicinity  of  St.  Brieue,  Dept.  Côtes-du-Nord  ;  also  at  the  Chapel  St.  Oudon,  near  Seeré,  Dept. 
Maine-et-Loire;  and  elsewbere.  Huot  and  others  dérive  the  name  bavalite  from  Savalon.  a 
locality  of  it;  but  Des  Cloizeaux  says  no  such  place  exists  in  Brittany;  but  that  a  dépression  in 
the  région  where  it  is  explorcd  is  called  the  bas  vaUon—BJi  absurd  oiigin  for  a  name.  Bee  6th 
Ed.,  p.  796.  for  analyses. 

474.  BTILPNOBSBIâANB.  Oloeker,  Zs.  f.  Min.,  Jan.,  1828,  Handb.,  572,  1881.  Chalco- 
dite  8hep.,  Rep.  Am.  Assoc.,  6,  282,  1851. 

Foliated  plates^  sometimes  hexagonal,  sometimes  radiated.  Also  fibrons,  or  as 
a  velvety  coating  even  or  tufted. 

Cleavage  eaey  in  one  direction.  H.  =  3*4,  when  in  solid  plates.  G.  =  2 -769 
Breith.  ;  2 '96,  chalcodite,  Genth.  Luster  of  cleavage  surface  between  pearly  and 
yitreous,  sometimes  submctallic  or  brass-like.  Color  black,  greenisb  black,  yellow- 
ish  bron-îe,  and  greenisb  bronze. 

Var. — 1.  Ordina/ry,  in  plates  or  massive.    Glocker  gives  G.  =  3-8 -4. 
2.  ChalcodUe,  in  velvety  coatings  of  brass-like  or  submetallic  luster,  consisting  of  minute 
flexible  scales. 

Comp.— Uncertain,  perhaps  (Brush,  Eg.)  2(Fe,Mg)0.(Fe,Al),0,.5SiO,.3H,0. 

Genth  calculâtes  for  his  analysis  8(Fe,Mg)O.(Fe.Al)aO3.10SiOs.6HsO. 

AnaL— 1,  Rg..  Pogg.,  43,  127,  1888,  Min.  Ch.,  880,  1860.  2,  Siegert,  Rg.,  Min.  Ch.,  880, 
1860.  8,  L.  J.  IgelstrOm,  J.  pr.  Ch.,  81,  396.  1860.  4,  G.  J.  Brush,  Am.  J.  Se.,  26,  198, 
1858.     5,  Genth,  Am.  Phil.  Soc.,  23,  44,  1885. 


G. 

SiOa 

AlaO, 

Fe,Oi 

FeO 

MgO 

CaO 

K.O 

H,0 

1. 

Obmmnd 

Weilbu» 

Kordmark 

1  45-96 

5-84 

^~ 

35-60 

1-78 

019 

0-75 

868 

S2 

98-76 

2. 

45-07 

4-92 

-— 

37-78 

0-94 

1-67 

_ 

8-47 

SS 

98-85 

3. 

45-61 

500 

_ 

87-70 

3-00 

— 

^ 

9-14 

Sï 

100-45 

4. 

Ohakoditê 

2-76 

1  45-29 

3-62 

20-47 

16-47 

4-56 

0-28 

tr. 

9  22 

= 

99-91 

H. 

« 

2-957 

44-75 

4-36 

4-99 

30-84 

5-47 

— 

— 

918 

= 

9909 
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KrOgger  refers  hère  tlie  minerai  which  io  tbe  forin  of  iDclusions  gives  the  abnorroal  com 
positiou  ui)on  which  the  supposed  variety  of  natrolite  from  the  Brevik  région  called  iron* 
natrolite  (Ëiseunatrolith)  bas  been  based;  cf.  p.  602.  Its  composition  could  not  be  deflnitelji 
settled.     Zs.  Kr..  16,  626,  1890. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  easily  to  a  black.  sbining,  magnetic  globule. 
With  &ie  fluxes  gives  the  reactions  for  iron.  Chalcodite  is  completely  decomposed  by  hydro- 
chloric  acid. 

Obs. — Stilpnomelane  occurs  at  Obergrund  and  elsewbere  in  Silesia,  with  cnlcite  and  quartz» 
sometimes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf  ;  near 
Sternberg.  in  a  bed  of  limonite,  in  a  clay  slate,  probably  of  the  Devonian  âge,  and  often  associ- 
ated  with  chlorite,  magnetite,  and-calcite;  at  Frédéric  mine  near  Weilburg,  Nassau,  in  a  bed  of 
iron  ore;  at  Peu  Mine,  Nordmark,  Sweden,  radiated  foliated  with  actinolite,  in  veins  sometimes 
4  iDches  thlck. 

Chaleoditê  occurs  at  the  Sterling  Iron  mine,  in  Antwerp,  Jefferson  Co.,  N.  Y.,  coating 
hématite  and  calcite,  and  sometimes  constituting  pseudomorphs  (anal.  5),  having  the  form  of 
hollow  rectanffular  tables;  the  yellow  variety  resembles  in  color  mosaic  gold. 

Named  &Upnomelane  from  «rrzAirroÇ,  àhining,  and  fiéXaî,  blaek;  and  Chalcodite  from 
XctXêcôi,  broêê  or  branu.    Melanglimmer  Oerm.  includes  this  species,  Cronstedtite,  etc. 

476.  STRiaOVITII.  Beeker  A  Webêky,  Jb.  Min.,  286,  1869.  WeMey,  Zs.  O.  Ges.,  26, 
888,  1878. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope;  sometimes  in  balls  of 
aggreeated  crystals. 

H.  =  1.  G.  =  8-144.  Color  dark  green  (on  altération  changing  to  brown).  Streak  green 
to  grayish  green.    Optically  uniaxial  or  nearly  so. 

Cfomp.— H4Fe,(Al,Fe),BisOii  =  2FeO.(Fe,Al),Oi.2SiO,.2H,0  (at  lOC*),  or  with  8H,0  (air- 
dried). 

AnaL— 1,  Beeker.  1.  c.    2,  Websky,  1.  c. .  1869.    8,  Websky  (and  Poleck),  1.  c,  1878  (at  100"). 


G. 

810, 

A1.0. 

Fe,Oi 

FeO 

MnO    MgO 

CaO 

H,0 

1 

m 

82  62 

16-66 

16-04 

1674 

—       816 

202 

12-87 

=    99  61 

2. 

2  788 

82  60 

14  08 

2194 

12-47 

—       8-82 

-_ 

14-81 

=    9972 

8. 

8-144 

28  48 

16-60 

11-48 

26-21 

7-26     0*86 

086 

981 

=    99  96 

Pyr.,  etc — ^Easily  decomposed  by  acid  with  the  séparation  of  silica  in  powder.  In  closed 
tube  gives  off  water.    B.B.  fuses  with  dilficulty  to  a  black  glass  without  coloring  the  flame. 

Oba. — Occurs  as  a  fine  coating  oyer  the  minerak  in  dnises  or  cavities  in  the  granité  west  and 
northwest  of  8triegau  in  8ilesia. 

476.  DIABAMTTFB.  Diabantachionnyn,/;^^,  Jb.  Mhi.,  1, 1870.  Diabantite  O.  W.  BanDâi, 
Am.  J.  Se.,  9,  454,  1876. 

Monoclinic  ?  Massiye,  compact,  fibrous  or  with  a  foliated,  radiated,  and  oon- 
oentric  structure. 

Cleavage:  basai,  perfect.  H.  =  2-2*5.  6.  =  2-79-2'93.  Color  dark  green 
to  greenish  black.     Strongly  pleochroic. 

Comp.— H^.(Fe,Mg)„Al,Si,0,.  or  12(Fe,Mg)0.2Al,0..9SiO,.9H,0  =  Sîlîca  34.2, 
alumina  12*9,  iron  protoxide  27-4,  magnesia  15*2,  water  10-3  =  100. 

AiiaL^l-6,  Liebe,  1.  c.    6,  7,  Hawes,  1.  c. 

G.  8iO,  AltOi  Fe,0»  FeO    MnO  MgO  CaO  Na,0  H^O 

1.  Reinsdorf                 288  8027  11  16      —     2694      —     2122  —  —  1020=99-79 

2.  Landesfreude          298  29-87  12  00     —     26  68      —     21  01  —  —  11-27=99-28 
8.  HOllethal                  291  2985  907      —     26  60      —     1792  —  —  15-81=99  25 

4.  Trilloch  81-25    1008    8*47    2852      —     1978      —       —      11-87=99-87 

5.  Grafenwart, JÎ&iVM  81  56    1208      —     21*61      —     22*44      —       —     11-78=99-47 

6.  Farmington  2-79    |  88*24    1107    2*26    2611    041    1651    111    0-26      991=99-87 

7.  "  I  83-68    10-84    2  86    24  88    088    1652    0  78    0*88    10'02=99'69 

Pvr. — Fuses  easilv  on  the  edges.  formin^  a  dark  gray  glass  somewhat  magnetic.  Dissolves 
in  hyurochloric  acid,  leaving  a  skeleton  of  silica. 

Occurs  in  the  diabase  of  Voigtland  and  Frankenwald,  and  contributes  to  the  green  color  of 
the  rock.  It  is  found  in  searas  aud  clefts,  sometimes  in  amygdules  and  lining  cavities  in  the 
rock.  In  some  occurrences  of  diabase  it  forros  the  chief  binding  or  cementing  material,  and 
is  apparently  a  product  of  the  altération  of  the  aiigitic  constituent  of  tbe  diabase. 

A  simiiar  minerai  occurs  filling  amygdaloidnl  cavities  in  the  diabase  of  the  Farmington 
Hills.  Conn.,  and  at  other  points  in  the  same  région,  as  at  Turner's  Falls,  Mass.,  and  elsewhere- 


76    = 

995 

1006  = 

99-96 

1006  = 

99-92 

919  = 

100 

909  = 

99-70 

9-73  = 

96-68 
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The  oenter  cavlties  are  of ten  occupied  by  calcite,  and  this  and  the  assodated  prelinite  are  often 
impreguated  by  it;  the  diabantîte  waa  thtis  the  flrat  product  of  the  décomposition  of  the  diabase 
(Emerson). 

The  diabantite  is  sometimes  altered  bv  hydration  and  oxidation  of  the  iron,  forming  maasefl 
of  a  Btraw-,  gold-,  or  bronze-yellow.  It  then  becomes  a  diabantite-vermiculite,  aa  it  is  ralled  bj 
Emerson,  Am.  J.  8c.,  24,  196-201,  1882. 

477.  APHR08IDBRITB.    Sandberaer,  Ueb.  Geol.  Nassau,  97,  1847. 
Massive;  in  fine  scales,  hexagonal  in  rorm. 

Soft.    Q.  =  2-8-3  0.    Color  dark  olive-green.    Transparent  to  translucent. 

Oomp.— Perhaps  (Websky)  H,oFe,(Fe.Al)«Si40,». 

Anal.— 1,  Sandberger,  1.  c.  2,  IgelstrOm,  J.  pr.  Ch.,  84.  480.  1861.  3,  Erlenmeyer,  JB. 
Ch.,  773,  1860.  4.  Hauer,  Jb.  G.  Reicbs.,  4,  79.  1854.  6,  Nies,  Jb.  Min.,  821,  1878,  after  de- 
duclingCaCOt.  6.  Rg.,quoted  by  Websky,  Zs.  G.  Ges.,  31,  212,  1879.  7,  Woitschach,  Zs.  Kr., 
7.  82, 1882.  8-10,  Penfield  &  Speny,  Am.  J.  8c.,  32,  308,  310,  1886.  11,  Niedzwiedzki,  Min. 
Mitth.,  162,  1872. 

G.        8iO,    A1,0»  Fe,0.  FeO     MgO    CaO    H,0 

1.  Weîlburg  2*8          2646  21-25  —  .  4424  106  —       774  =  100*74 

2.  Guistberg                                            250  20  6  —  320  14-3  — 

3.  Bonscheuer  2-991       25*72  20  69  401  27*79  1170  — 

4.  Slyria                                                  2608  20*27  —  32*91  1000  — 
6.  Dillenburg                                          24-63  25  26  8*50  30-61  1 82  — 

6.  Striegau  24  78    18  69    6*45    36*17      452      — 

7.  Kônigsbain  2706    19  56  11*71    28*91      118    0*38 

5.  h.  QuperioT,  gamet fueud.  321       27*46    19*53    6*26    29*42      6  04      —       7-60  Na,O0-42, 

[K,0  2  64  =  99  26 
9.  *  "         •'  2908    19-94    3-91    30*68*    6-66    025      6-58  Na,O0  29, 

[KaO  8*66  =  99  90 

10.  8alida,  Col,      •*         "  2820    22*81      —     1911    17*68    0*48    1090  NaaO0*72. 

[K,0  103  =  100  43 

11.  Saualpe  2*98       2519    21*66    909    14*22    18-73      —     11*63  =  100*42 

•  Incl.  MnO  0*20. 

Analyses  8-10,  by  Penfleld  &  F.  L.  8perry.  are  of  a  chlorite  forming  the  coating  of  almandite 
garnels  (anal  6, 7,  p.  441)  and  derived  from  their  altération.  Coloi*  of  8.  9.  dark  green;  10,  liçht 
greeu.  optically  uniaxial.  Anal.  11.  by  Nîedzwiedzki,  is  of  a  similar  chlorite,  forming  a  coating 
about  a  like  gamet  from  the  Saualpe,  Carinthia;  magnetite  may  be  présent  in  the  materiu 
analyzed. 

Obs.— Aphrosiderite  occure  at  Weilbiirg.  Nassau,  ai  the  Gelegenheît  mine.  A  similar 
minerai,  but  more  magnesian.  bas  been  fouudin  gneiss  at  Guistberg  m  Wermland;  in  hématite 
at  Bonscheuer  uear  Muttershausen,  Nassau;  at  Bulduinstein  ou  the  Lahr;  and  in  mica  scbist 
•with  hématite  at  several  places  in  Upper  Styria,  conslsting  of  microscopic  scales  of  a  clear  green 
côlor. 

478.  DISLIISSmi.  Chlorite  ferrugineuse  DeUêse,  Ann.  Mines,  12,  196.  1847,  and  16, 
620,  1849.  Delessite  Naum.,  Min.,  1850.  Eisenchlorit.  Subdelessit  Weiêê,  Zs.  G.  Ges.,  31, 
801,  1879 

Massive,  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

H.  =  2-5.     G.  =  2*89.     Color  olive-green  to  blackish  green.     Powder  gray  or  green. 

Oomp.— Perhaps  (Groth)  H,o(Mg,Fe),(Al.Fe)4Si40„. 

Anal.— 1-3,  Delesse,  1.  c.    4-8.  Heddle,  Trans.  R.  Soc.  Edînb  ,  29,  81, 1879.    9,  WelBS,  1.  c. 

G.  8iO,    A1,0,  Fe,0,    FeO     MgO    CaO    HaO 

1.  Mielen  3107    15*47    17*54      4*07    19 14    0*46    11-56  =    99*80 

2.  Ol)erstein  2908  42*00  —       12*28    3*70    12*99  =  100 

3   Zwickau  29*45    18*25      817    16*12    15  82    0*45    12*57  =     99-88 

4.  Bowling  2-573        82*00    17*38      119    12*45    20*42    1*57    15*45*=  1<»0*41 

6.  Dumbuck  2*598        82  01     18*87      1*18    1209    19*64    1*39    1546»-    100*64 

6.  Long  Craîg  2  656  30*93  15*32  8  16  15  81     18*65  1*38  14*69* MnO  0*38  =  99*82 

7.  Elie  2*672  80  69  12*88  1*68  18*32    18*60  1*59  18*77*MnO  1*00,  alk.  1*68 

8.  St.  Cvrus  2*652  32*69  13*44  4*40  6  62    28*77  0*86  13  24»=100*02  [=  100*11 
y.  SubdeUssite  2*836  28  79  16*74  4*83  18  6P  16*62  0*98  12*25  TiO,  0*18,  alk.  0-62. 

[P,0.,SO,.CO,  0-69  =  100*21 

•Loss  at  100"    4,  5*70  p.  c;  6.  6*80;  6,  4*68;  7.  8*89:  S,  2*77.  »•  Incl.  0*81  MnO. 
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Pyr^  etc. — In  a  matrass  yielda  water  and  becomes  brown.  B.B.  fuses  with  difflculty  on 
the  edges.    Easily  tM>luble  in  acids,  affordinç  a  deposit  of  silica. 

Obs. — The  original  delessite  occurs  coatiug  or  ÛUiug  the  cavities  of  amygdaloid,  or  amygda- 
loidal  porpkyry,  Ht  Obersteiu,  Zwickau,  La  Grève  uear  Mielen.  Similar  minerais  occur  at 
Tarions  points  in  Scoiland,  anals.  4-8;  also  in  Nova  Scotia  (How.  Phil.  Mag.,  37,  267,  1869). 

Nained  after  Dulesse,  of  Paris. 

SiUfdelemte  (aual.  10)  is  a  blackish  green  chloritic  minerai,  filling  cavi(ies  in  eruptive  rocks 
in  the  Thûringer  Wald. 

479.  RUMPFITB.    G,  FirUeh,  Ber.  Ak.  Wien,  99  (1),  417,  1890. 

Massive;  graniilar,  consisting  of  very  fine  scales  from  0*05-015  in  diametor  and  1  mm.  in 
length.  Form  of  scales  hexagonal,  united  in  vermicular  shapes  resembling  some  kinds  of  clino- 
chlore. 

Cleavage:  basai,  perfect.  H.  =  l'5.  G.  =  2675.  Color  CTeenish white.  Translucent  on 
the  edges.     Optically  uniaxial  or  nearly  so;  sometimes  2£  =  10  . 

Oomp.— A  basic  silicate  of  aluminium  and  magnésium;  Firtsch  calculâtes  the  formula: 
H,»Hg7Ali.Sii«0,»  or  7MgO.8Al|O,.10SiO,.14H,O. 

AnaL— Firtsch,  1.  c. 

SiO,  80-75       AUO,  41  66       FeO  1-61        MgO  1209        CaO  089        H,0  18'12  =  10012 

The  loss  of  water  was  as  foUows: 

150"  200*-860°       red  ht.  (600*)  ign.  (Bunsen  bumer.)  ign.  (blast  lamp). 

i  0-16  0  8*78  12-51  1279 

P3rr.,  etc.— B.B.  iu fusible,  but  becomes  brown.  Not  decomposed  by  acids,  but  after 
Ignition  the  iron  compound  is  dissolved,  the  rest  not  decomposed. 

Obs-^Occui-s  with  talc  in  crevices  in  the  magnésium  carbonate  rock  (pinolite,  p.  274)  near 
St.  Michael  in  Upper  Styria. 

Named  for  Professer  Johann  Rumpf  of  Graz. 


The  foUowiiîg  are  other  chloritic  minerais,  more  or  less  imperfectly  defined. 

Talc-Chloritb  of  Travebsella  occurs  in  large  hexagonal  plates  regularly  grouped,  and 
présents,  accordiug  to  Des  Cloizeaux,  the  optical  characters  of  clinochlore.  The  plates  are 
twins,  consisting  of  six  triangular  sections;  at  center  tbey  are  translucent  and  blackish  green, 
and  optically  - ,  and  exteriorly  clear  green  and  transparent,  and  optically  -f-  Mariguac  reeards 
it  as  between  talc  and  cblorite.  He  obtained,  anal.  1-8.  Ann.  Ch.  Phys.,  14,  60,  1845.  4,  Hed- 
<ile,  Trans.  R.  Soc.  Edinb..  29,  78,  1879. 


SiO, 

Al.O. 

FeO 

MnO 

MgO 

CaO 

H.O 

1.  Traversella 

88  45 

11-75 

12-82 

^-. 

28-19 

._- 

8-49    =      99-70 

2. 

89-81 

12-56 

11-10 

^— 

28-41 

.— 

7-79    =      99-67 

8. 

4134 

11-42 

10-09 

_ 

29-67 

— 

7-66     =     10018 

4.  Hillswick 

89-81 

11-48 

7-97 

0-26 

25-65 

2-80 

7-91  Na,0    8 15.  KO 
[1-20  =  100-19, 

It  may  be  ripidolite  impure  from  mixture  with  talc,  which  view  would  account  for  the  high 
perceutage  of  sillca.  0ccui*s  at  Traversella,  Piedmont,  with  magnetite  and  ripidolite;  also  (anal. 
4)  a  similar  minerai  at  Hillswick  in  Shetland. 

At  Traversella  there  is  still  another  talc-chloriU,  soft  and  of  a  silvery-white  luster,  having  a 
aingle  optical  axis,  or  two  very  slifi;htly  divergent;  the  hexagonal  plates  are  opaque  at  center  and 
transparent  toward  the  borders.  ft  anoi-ds  much  water  in  a  matrass.  and  fuses  with  difficulty 
on  the  edges  to  a  white  euamel.  This  may  be  identical  with  the  leuchtenbergite,  noted  by 
Tschermak  from  Traversella. 

£piCHLORiTE  Bammelêberg,  Pogg.,  77,  287,  1849. 

Fibrous  or  columnar,  between  schiller  spar  and  cblorite  in  its  characters.  H.  =  2-2-5; 
G.  =  2*76;  color  duU  leek-green;  streak  white  to  greeuish;  luster  greasy;  in  thin  columns  trans- 
lucent and  of  a  bottle-green  color.     Anal.— 1,  fsg.,  1.  c.    2,  Liebe,  Jb.  Min..  17,  1870. 


SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

CaO 

H,0 

1. 

40-88 

10-96 

8-72 

8-96 

2000 

0-68 

1018    =    100-88 

18. 

G.  =  2-79 

41-52 

8-60 

— 

19  26 

19-78 

— 

10-05    =      99-21 

B.B.  fuses  only  in  thln  fibers  with  difflculty.  With  the  fluxes  reaction  for  silica  and  iron. 
Forma  veins  in  a  rock  resembling  serpentine  near  Harzburg.  Named  in  allusion  to  its  being  near 
•cblorite  in  characters. 

liebe's  minerai  (anal.  2)  is  the  coloring  minerai  in  the  black  titanic-iron  diabase  of  the  Yoigt- 
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land  aod  Fnmkenwald.    He  r^srds  it  as  cootaining  ooly  ferroos  lion,  snd  ugnes  the  aune  for 
the  miDeral  from  the  Harz. 

EcRALiTS  F,  J.  Wuk,  Jb.  MiiL,  857.  1809.  A  cUofitic  minerai  occurring  in  seama  in  clefto 
of  hyperyte  in  the  parish  of  £ura,  Finland.  It  is  apparently  aniorphoos,  bot  breaka  onder 
the  bamnier  into  prisinatic  fmçmentB.  H.  =  2*5.  G.  =  2*&.  Color  dark  green  to  black. 
B.B.  fuses  easily  to  a  magnetic  globule.    Soluble  in  hydrochloric  acid.    Analysis,  Wiik: 

8iO,  38*68    A1,0, 12*15     Fe,0,  6*80     Fe015  66     MgO  17*92     CaO  1*84    H.O  11*40  =  99*04 

Apparently  related  to  diabantite,  p.  659. 

Epiphahttk.  Epifanit  IgeUtrâm,  Ofv.  Ak.  Stockh.,  25,  82,  1868.  A  chlorite-like  minend 
from  Tvftrftn  in  Wermland.  Sweden.    Analysis,  IgelstrOm: 

8iO,8711         A1,0, 2118        FeO  20*00         MgO  1408         H,0  7*88         MnOir.  =10010 

Chlorophjeitb  MaeeuUaeh,  Western  Isles,  1,  504,  1825. 

Granular  maeaiTe,  embedded..  or  as  a  coating  in  géodes,  fissures,  or  amygdaloidal  caTitSes. 
Cleavage  in  two  directions.  H.  =  1*5-2.  G.  =  202.  Macculloch:  2*28  Heddie.  Luster  sub- 
resinous,  rather  duU.  Color  dark  green,  oliTe-gieen,  cbanrinf  rapidly  to  dark  brown  or  black 
on  exposure.  In  composition  somewhat  near  deieadte;  cf.  aîso hidngerite.  Anal.— 1,  2,  Heddie» 
Trans.  R.  8oc.  Edmb..  29.  84. 1879. 

G.        8iO,  Al,0«Fe,0.  FeO  MnOMgO   CaO    H,0 

1.  ScuirMohr  86*00     —     22*80    2*46    0*50    9*50    2*52    26*46  alk.  fr.= 100*24 

2.  Giant'sCauseway  2*278      85  99  10*49  11*89    168    0*08  10*52    515    28*20 alk.l*10=100-04 

H,0  at  100*:  in  1,  19*28;  in  2, 14*16. 

From  the  Western  Isles  of  Bcotland.  at  Scuir  Mohr  in  the  island  of  Rum,  and  from  Fifeshire, 
occurring  in  amygdaloid;  also  from  the  F&rOer.  Reported  also  as  incnisting  chalcedony  in 
Antrim,  and  in  small  botryoidal  nt>ups  in  the  amygoaloid  at  Down  Hill.  But  the  chemical 
identity  of  the  original  chlorophieUe  of  Macculloch  from  Scuir  Mohr  with  tfaat  of  the  FftrOer  or 
the  otber  localities  bas  not  yet  been  ascertained.    Named  from  jAcopôs,  green,  and  0aiô$,  brown. 

HuLLiTK  E.  T.  Hardman,  Proc.  Roy.  Irish  Acad.,  3,  161, 1878. 

Massive.  H.  =;  2.  Color  yelvet-black.  Luster  waxy  but  dull.  Near  delessite  and  chloro- 
phœite.  but  not  a  homogeneous  minerai  (cf.  Lez.,  Bull.  Soc.  Min.,  8,  482, 1885).  Anal. — 
1,  Hardman,  L  c.    2,  Heddie,  Trana.  R.  Soc.  Edinb  ,  29,  89.  1879. 

SiO,   A1,0,  Fe.O,  FeO  MgO  CaO    H,0 

1.  Cammoney  Hill    89*44    10*85    20*72    8*70    7*47    4*48    18*62  =  99*78 

2.  Kinkell  88  59    17*84    15  97  tindi^.  8*65    8*94    18*48  MnO  1*56,  K>0  0*67  =  100*20 

H«0  lost  at  100^  in  2,  8  04  p.  c. 

Occurs  filling  and  coating  vesirular  cavities  in  tbe  basait  of  Cammoney  Hill,  near  Belfast» 
Ireland.     A  simflar  minerai  occurs  in  the  basait  at  Kinkell.  in  Fifeshire.  Scotland. 

Mklanolitb  WurU,  Dana,  Min.,  679.  1850.  It  is  black.  opaque,  with  streak  dark  olive- 
green;  H.  =  2;  G.  =  2*69.  Surface  of  the  minerai  often  striated,  or  with  an  imperfectiy 
columnar  aspect.    Analysis. — H.  Wurtz,  ezcluding  12*77  CaCO»: 

SiO,  85-24    A1,0,  448    Fe.O,  2813    FeO  25  09    Na,0  1*85    H.O  10*21  =  100: 

From  Milk-Row  quarry,  near  Someryille,  Mass.,  incnistiug  the  sides  of  a  fissure.  CL 
faisiDgerite.  p. 

Ekmannite  L.  J.  Igelstrôm,  Ofv.  Ak.  Stockh..  22,  607,  1865.  B.  H.  Ztg..  26,  21,  1867. 

Foliated.  chlorite-like.  Also  foliated  columnar  and  asbestiform,  radtated;  also  granular 
massive,  consisting  of  minute  scales.  Hardness  and  luster  as  in  common  kinds  of  chlorite. 
Color  grass-ffreen,  leek-green,  grayish  wbite;  also  black. 

Anal.— 1-6,  Igelstrôm  : 

810,    Al,0,  FeaO,    FeO  MnO  MgO  CaO  H.O 

35  78  11*45  2-99  —  10  51  =  100 

24-27  21*56       tr.  ir.  9*91  =    9802 

25-54  7-13  7  64  —  10*74  =  100 

88-20  6-32  2-78  9-71  =    99  88 

36-07*  14-74  —  11*50  =  100 

3109  9-29  7-53  ir,  1071  =- 99-07' 

With  pi'rliaps  some  alumina. 


1.  Fol  -mass  .  gra$ê-gn. 

34*30 

ir 

4-97 

2.  Fol.  col.,  gyh.-w. 

36-42 

107 

4-79 

8.  Fol. -mass.,  leek-gn. 

40-30 

5  08 

3-60 

4.  Gran.-mass.,  grau-gn. 

8707 

5-85 

— 

5.  Asl)estif.,  green 

37-69 

— 

— 

6.  Fol. -mass..  green 

36  82 

3  63 

BILICATB8,  66a 

On  heating  vields  water,  becomes  black,  submetallic,  and  after  ignition  strongly  magnetia 
B.B.  fuses  to  a  biack  slag.    Soluble  in  hydrochloric  acid,  with  a  déposition  of  silica. 

From  a  mine  of  magnetite  at  Grythytte,  in  Sweden\  filling  cavities  in  the  ore,  penetratinfl^ 
it  extentiively,  aud  coustituting  nodular  masses  and  beds.  Becomes  black  on  ezposure,  tbrougn 
oxidation.  Anal.  4  is  of  the  green  iuterior  of  a  nodule  which  was  black  externally.  Some  of 
it  coutains  calcium  cartionate,  and  some  affoi-ds  when  heated  a  bituminous  odor.  Named  after 
G.  £kman,  proprietor  of  the  mine,  hence  properly  ekmanUe,    8ee  p.  lOfô. 

Berlauitb  a.  Sehrauf,  Zs.  Er.,  6,  ^3,  1882.  An  alteration-product  occurring  at  Krems, 
Bohemia,  at  the  contact  between  serpentine  and  granulyte.  Occurs  in  aggregatesoi  smallscales 
of  a  dark  çrass-green  color.  Axial  angle  nearly  zéro.  On  ignition  does  not  change  form,  but 
becomes  light  yellowish  brown  with  pearly  luster  resembliug  mica.  Analysis,  la,  air-dried; 
16.  drled  at  100^ 

SiO,       A1,0,     Fe,0.      FeO       MgO       CaO         ign. 

84-88        12-69        6  88        8-71        23*79        2-59        16*79  Cr,0«,MnO,K,0  tr.  =  100-28 
87*26        18*75        6*86        4*02       25*77        2*81  9*82 

Sehrauf  (ibtd.)  uses  the  name  paraehloriU  for  chlorites  whose  composition  he  refers  to  th& 
orthosilicate  formula  f»(Al4SiaOi«).ii(R«Si04).t>HsO;  while  he  appli^  the  name  protoehlarite  ta 
those  which  he  explains  as  m(AlaSiO»).n(R,SiO«).p(UtO). 

Stbatargillite  E,  E,  Sciimid,  Ber.  Ges.  Jeua,  14,  July  9, 1880,  A  doubtful  substance,  fill- 
ing, with  quartz  and  ferrite,  small  amygdaloidal  cavities  in  the  porphvritic  rocks  of  the  HDlle- 
kopf,  at  Kammerberg,  and  of  the  Tragberg,  at  Langewiesen,  ue^r  Iimenau.  Massive,  earthy. 
H.  =:  1*25.  G.  =  2-^2*46.  Color  white  to  light  peen.  Feel  gjreusy.  B.B.  fuses  to  a  greenish 
giay-black  specked  enamel;  yields  much  water  in  the  tube,  ^ecoming  black,  and  giviug  a 
bituminous  odor.    Analyses:  1-8,  after  deducting  6  p.  c.  inspl.  from  1,  and  2  p.  c.  from  8. 

G.  SiO,     Al.Os     Fe,Os      FeO       MgO     CaO      H,0 

1.  HOllekopf,  ffm.     2*287  87*20        8*09      2556       878      15-66      0-98      8-70*  =  998S 

2.  Tragberg.  wA.        2*465  82*77      1112      17*78      12*51      14*19      0*91      9  77^  =  99  00 
8.  H(iUekopf.  gm,     2*807            88*67      10*69      24*72        0*95      12*95      1*36      9*65«  =  98*99 

•  In  vacuo,  at  ordinary  température,  1*91;  at  100*  8*90.        *  Do.  4-55,  2*52.         •  Do.  070,  7-27. 

Pattersonitb  /.  Lea,  Proc.  Ac.  Philad..  45,  1867.  A  micaceous  minerai  froiA  UnionvUle. 
Chester  Oo.,  Peun.    Au  anulysis  by  Geuth  (Am.  Phil.  Soc.,  13, 1878)  gave: 

G.  SiO,        Al.Ot     Fe,0«      FeO       MgO        K,0      Na,0       ign. 

2*81  29*90        27*59        812        917        1710        2-88        0*58        11 61  =  101*80 

It  is  hence  near  thuringite.  An  eârlier,  less  accurate,  analysis  is  given  by  S.  P.  Sharples 
Am.  J.  Se,  47,  819,  1869. 

A  Cbtloritb-like  minerai  from  Webster,  N.  C,  in  crystals,  micaceous  in  structure,  of  a 
dark  bluish  to  brownish  green  color,  aftorded  Gtenth,  Am.  J.  Se.,  33,  200,  1862: 

SiO,         Al.O,        Cr,0,        FeO         NiO  MgO         CaO         K,0         H,0 

I  81*45         13-08         4-16         4*88  0*16  48*10  017  0*06  8*29  =  100*86 

It  is  remarkable  for  the  small  amouut  of  water  aud  iron,  and  the  large  proportion  of  mag- 
nesia;  a  constitution  which  may  bave  au  explauation  in  its  beiug  a  mixture  of  talc  and  chlorite. 
It  is  associated  with  talc  which  Geuth  found  to  be  nearly  unhyoï-ous. 

Chlorite- LiKB  Minéral,  from  the  Keuper  of  Altenburg,  Uauêhofer,  J.  pr.  Ch.,  99,  289, 
1866.     Color  dark  leek-green.     Stated  to  be  B.B.  infusible.     Analysis  gave:  SiO,  29*51,  Al,Ot 

II  54,  Fe,0,  18-26,  FeO  25*26,  CaO  0-52,  HaO  14-81  =  99  90. 

Baltimorite.  "Baltimorîte,"  so  called  from  Baltimore,  aflforded  Hauer  (Jb.  G.  Reichs., 
1853):  SiO,  2715,  AUO,  1854,  CaO  1508,  MgO  2600,  H,0  13*23  =  100.  Uermaun  found  in 
"Baltimorite"  of  a  bhiish  color:  SiO,  33-20.  A1,0,  723,  Cr^O,  4*34.  FeO  2*89,  MgO  3856, 
H,0  12-44.  CO,  1*80.  Thomson,  who  instituted  tlie  species  (Phil.  Mag.,  22, 193,  1843)  fouod 
for  it  the  composition  esseutially  of  serpentine  (see  5th  Ed..  anal.  77.  p.  467).  It  is  a  good 
example  of  the  indemnité  mixtures  that  exist  between  serpentine  and  allied  minernis. 

DuKASiTE  Delesêe,  Dufr.  Min.,  3,  790,  1847,  3,  286,  1859.  A  chlorite  lining  cnvîtîes  or 
fissures  lu  certain  melapbyres  in  tUe  Vosges;  color  green;  soft,  and  somewbat  resembliug  clino- 
chlore. 

Prasilite  t.  Thamêon,  Pbil.  Mag..  17,  416,  1840.  A  leek-green  flbrous  minerai,  soft  as 
Venetian  talc,  from  Kilpatrick  Hills,  tbe  fibers  loosely  cohering,  with  G.  =  2*311.  Stated  to 
consist  of  silica,  magnesin,  iron  sesqiiloxide,  nnd  aUimma,  with  probably  soda,  and  18  p.  c.  of 
water.     Analysis  not  given.     Probably  a  chlorite  of  some  kind. 
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Graotitb  J.  B.  Fearêe,  Am.  J.  Se.,  37,  221,  1864.  A  chlorite  from  Texas,  Lancasier  Co., 
Penn.,  witb  28'62  p.  c.  SlOt;  probubly  simply  clinochlore,  perhaps  impure.  Kamed  in  allusioa 
to  the  color  from  ypàartS,  graw,     8ee  furtlier  5th  Ed.,  p.  501. 

YiRiDiTB  VogeUang,  Zs.  G.  Ges.,  24.  529,  1872.  A  collective  name  proposed  for  ail  the 
indeterminate  green  compounds  of  secondary  origin  observed  in  rocks,  to  be  regarded  as  hydrous 
silicates  of  ferrous  iron  aud  magnésium.  Thev  are  generally  in  scaly  or  nbrous  forms  and 
are  often  tbe  resuit  of  the  décomposition  of  amphibole,  pyroxene,  chrysolite,  etc.  The  name  is 
also  used  by  Dathe  (ib.,  26,  p.  10),  who  discusses  its  relation  to  Liebe's  diabantachrunnyn 
(diabantite,  p.  659)  and  Sandberger's  aphrosideiite  (p.  660);  but  cf.  Rosenbusch,  Mass.  Gesteine, 
188,  1886-87.  ''Viridlte,"  as  ordinarily  used,  probably  iucludes  several  kinds  of  chlorite  and 
perhaps  also  serpentine. 

GQmbel  has  similarly  used  cfUoropite  for  the  green  chloritic  constituent  of  much  dlabase. 


APPENDIX  TO  THE  MICA  DIVISION.— VERMICULITES. 

The  Vermiculitb  Group  includes  a  number  of  micaceous  minerais,  ail 
hydrated  silicates,  in  part  closely  related  to  the  chlorites,  but  yarying  somewhat 
widely  in  composition.  They  are  alteration-products  chiefly  of  the  micas,  biotite, 
phlogopite,  etc.,  aud  retain  more  or  less  perfectly  the  micaceous  cleavage,  and 
often  show  the  négative  optical  character  and  small  axial  angle  of  the  original 
species.  Many  of  them  are  of  a  more  or  less  indefinite  chemical  nature,  and  the 
composition  varies  with  that  of  the  original  minerai  and  with  the  degree  of  altéra- 
tion. 

The  laminœ  in  général  are  soft,  pliable,  and  inelastic;  the  luster  pearly  or 
bronze-like,  and  the  color  varies  from  white  to  yellow  and  brown.  Heated  to  100** 
-110°  or  dried  over  sulphuric  acid  most  of  the  vermiculites  lose  considérable  water, 
up  to  10  p.  c,  which  is  probably  hygroscopic;  at  300**  another  portion  is  often  given 
off  ;  and  at  a  red  hcat  a  somewhat  larger  amount  is  expelled.  Connected  with 
the  loss  of  water  upon  ignition  is  the  common  physical  character  of  exfoliation  ; 
sonie  of  the  kinds  especially  show  this  to  a  marked  degree,  slowly  opening  ont, 
when  heated  gradually,  into  long  worm-like  threads.  This  character  has  given  the 
name  to  the  group,  from  the  Latin  vermiculari,  to  breed  tvorms.  The  name  was 
first  given  by  T.  H.  Webb,  see  below. 

The  composition  of  the  vermiculites  has  been  discussed  by  Cooke.  Proc  Am.  Acad.,  9.  44, 
1874,  10,  458.  1875.  Tschermak,  Ber.  Ak.  Wien,  100  (1),  92  et  seq.,  1801.  ^vho  ranks  them  as 
chlorîtes;  Clarke  &  Schneider,  Am.  J.  8c.,  40,  452,  1890,  42,  242,  1891.     See  further  beyond. 


480.  JEFFBRI8ITEI.  Vermiculite?  (?.  J.  Brush,  Am.  J.  Se.,  31,  869,  1861.  Jefferisite. 
id.,  ib.,  41,  248,  1866.    Culsageeite  /.  P.  Cooke,  Proc.  Am.  Acad.,  48,  1874. 

In  broad  crystals  or  crystalline  plates.  Surface  of  plates  often  triangularlj 
marked,  by  the  crossing  of  lines  at  angles  of  60°  and  120  . 

Cleavage:  basai,  eminent.  Flexible,  almost  brittle.  H.  =  1*5.  6.  =  2-30. 
Luster  pearly  on  cleavage  surface.  Color  dark  yellowish  brown  and  brownish 
yellow;  light  yellow  by  transmitted  light;  also  greeiiish  yellow.  Optically  biax- 
lal,  Dx. 

n       m 

Gomp. — A  hydrated  mica,  formula  (Cooke)  approximately  2RO.R,0,.5SiO,. 
5H,0. 

n         m 
Cooke  shows  that  the  oxygen  ratio,  ii  -\-  ii  :  Si  :  H  =  1  :  2  :  2,  holds  uearly  tnie  for  a 

number  of  the  vermiculites,  as  dried  at  100°. 

n    m 

Clarke  and  Schneider  deduce  the  empirical  formula  H7«RBtR4iSifttOa«ft  +  82HsO;  this  la 

I 
interpreted  as  approximately  Ra(A103)MgSi04.8H90  4-  HtMg9AU(Si04)t.8H«0,^  or  a  mixture  in 
equaf  ratios  of  a  hydroelinUmUe  and  a  hydro-hioiite,  both  trihydrated,  i.e.,  taking  the  minerai  as 
air-dried. 

AnaL — 1,  Brush,  1.  c.  2.  Koenig,  qiioted  by  Genth.  8,  Chatard,  quoted  by  Genth,  l.  c. 
4.  Clarke  &  Schneider,  Am.  J.  Se,  40,  4^2,  1890.  5,  Koenig,  ib.  6,  Chatard,  ibid.  7, Cooke, 
1.  c    8,  Id.,  Proc.  Am.  Acad.,  454.  1875 
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G.        8iO,    AUO,  Fe,0,  FeO    MgO    H.O 

1.  West  Chester  8710    17*57    10  54    1*^    19  65    18-76  CaO  0*56,  E,0  0*48  =  100*87 

2.  '*  83  85  17*78  7*82  2 11  19  26  19  87  =  99*69 
A  "  84*40  16*68  8*00  2*11»  19  80  1908  =  99*47 
A,           "  84*20    16  58      7  41    1*18    20*41    21*14-100  87 

CulêogeeUâ. 

5.  Culsagee  88*98    17*88      5*42    0*52    28*48    1917  NiO  085  =  100*18 

6.  "  83*77    17*56      5*61    0*50»  2248    20*80  =  100*22 

7.  ••  187*87    19*90      5*95    0*58    25*26    1109  =  10015 

8.  Pelhamite  2*16    {  41*27    1519      414      —     28*25    11*32  =  100*17 

•  Eoenig's  detennination. 

Anal.  1  and  7  on  material  dried  over  sulpburic  acid;  anal.  2-6  on  air-dried  material,  deducU 
ing  the  hygroscopic  moisture,  thèse  analyses  agrée  with  1  and  7,  as  shown  by  Cooke. 
Loss  or  water  for  anal.  1  and  4: 

wh.  beat 


H,SO« 

100' 

220* 

red  beat 

1. 

419 

8*74 

417 
250'-800' 

5-85 

4. 

10*56 

4*20 

618 

0-20 

Clarke  and  Schneider  found  that  gaseous  h^drocbloric  acid  at  888**  to  41 2*"  after  82  hours 
removed  8*98  MgO  and  1*88  RsOt.  After  strong  i^nition  and  subséquent  digestion  in  acid  for 
three  days,  51*06  p.  c.  of  insoluble  residue  remained,  which  gave:  SiO«  45*08,  AUOs  22*82, 
Fe,0,  1001,  M^  21*48  =  99*89 

P3n^.,  etc.--Wben  beated  to  800"  C.  exfoliâtes  veiy  remarkably  (like  vermiculite,  see  below); 
B.B.  in  forceps  after  exfoliation  becomes  pearly-wbite  and  opaque,  and  ultimately  fuses  to  a 
dark  gray  mass.  With  tbe  fluxes  reactions  for  silica  and  iron.  Decomposed  by  hydrochloric 
acid. 

Obs. — Occurs  in  veins  in  serpentine  at  West  Cbester.  Pa.  Plates  often  several  incbes  across. 
Kamed  after  W.  W.  Jefferis  of  West  Cbester,  Pa. 

Culsageeiie  is  from  the  Culsaeee  corundum  mine,  near  Franklin,  Maçon  Co.,  N.  Carolina. 

Pelhamite  is  from  Pelham,  Mass.,  color  greenish  yellow. 

A  foliated  minerai  similarly  exfoliating  occurs  coarse-^ranular  massive,  according  to  R. 
Pumpelly,  in  Japan,  in  the  mountains  of  the  peninsula  of  HLaazusa,  S.£.  of  Yedo. 

A  "  vermiculite-granite  "  is  described  by  Parke  as  ocourring  in  Walney  Is.,  N.  Lancashire, 
England,  Proc.  Yorksbire  G.  Soc.,  4.  254,  1877. 

Vermiculite  T.  H.  WM,  Am.  J.  Se,  7,  55,  1824. 

Occurs  in  small  foliated  scales,  dlstributed  tbrough  a  steatitlc  base,  and  bence  scaly-massive. 
H.  =  1-2;  G.  =  2*756  Crossley;  luster  somewbat  talc-like;  color  grayish,  somewbat  brownlah. 
Anal.— Crossley,  Dana  Min.,  8d  Ed.,  291,  1850. 

SiO,  Al.O,  FeO  MgO  H>0 

85*74  16*42  1002»  27*44  10*30    =    99*94 

»  The  iron  is  probably  mostly  présent  as  FcsOt,  Cooke. 

Wben  beated  exfoliâtes  remarkably,  tbe  scales  openine  out  into  long,  worm-like  threads, 
made  up  of  ihe  separate  folia.  Exfoliation  commences  at  500"  to  600"  F.,  and  takes  place  with 
so  much  force  as  often  to  break  the  test-tube  in  which  the  minerai  may  be  confined.  Ë.B.  fuses 
at  3*5  to  a  grayish  black  glass. 

Occurs  at  Milbury,  near  Worcester,  Mass. 

Kkrrite  Oenth,  Am.  Phil.  Soc,  13,  896,  1878. 

In  fine  scales,  presenting  no  definite  sbape  under  the  microscope.  Very  soft.  G.  =  2*808 
Ohatard.     Color  pale  ereenish  yellow,  with  tint  of  brown;  luster  p«irly. 

Anal.— 1,  Cbalard,  quoted  by  Genth,  1.  c.    2,  Clarke  &  Schneider,  Am.  J.  Se.  40, 452,  1890. 

FeO      (Ni,Co)0       MgO  ign. 

0-82  0*25  26*40  21*25  =    99*87 

0*18  0*48*         27*89  20*47  =  10015 

•  CoO  tr. 
Anal.  2  on  air-dried  material.    Loss  of  water  as  follows: 

H,S04  105*  250*-800*  red  beat  wb.  beat 

9*62  0*24  410  6*27  0*24 


SiO, 

Al.O. 

Fe,0. 

1. 

i  88  29 

11*41 

1*95 

2. 

88*18 

11*22 

2*28 
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For  a  discussion  of  the  composition  see  Clarke  &  Schneider,  1.  c.  who  show  that  it  is: 
essentially  a  trihydrated  phlogopile,  with  alkalies  replaced  by  hydrogen;  over  HiSO«  it  becomea- 
monohydrated. 

Exfoliâtes  upon  heating,  but  not  tu  such  an  extent  as  jefferisite.  B.B.  fuses  to  a  white 
enamel.  Decomposed  by  hydrochloric  acid  with  séparation  of  silica  in  pearly  scales.  Found  as 
an  apparent  resuit  of  the  altération  of  chlorite  at  the  corundum  locality,  Culsagee  mine,  near 
Franklin,  Maçon  Co.,  N.  Carolina.  Named  from  Prof.  W.  C.  Eerr  (d.  1885),  State  Geologist  of 
North  Carolina. 

LucASiTB  T,  M,  Chaiard,  Am.  J.  Se,  32,  876,  1886. 

Foliated,  compact,  and  diiBseminated;  foliasmall.  G.  =  2*618.  Luster  submetallic.  bronze- 
like.     Color  yellowish  brown.    Optlcally  biaxial.    Axial  angle  small. 

Anal.— Chatard,  1  c.    1,  air-dried  material;  2,  calculât^  for  dried  at  110**. 

810,     A1,0,     Fe,Oa    Cr,Os     FeO      HnO       MgO       CaO       K^O     Na,0  H,0(rd.ht.)  HsCXllO») 
I  89  81    12-99     5-29     0  54     011     0-05     2488     0*14     6*76     020       6*98        8*78  =  100*48 
41*17    18*43.    6-47     0*56     011     0  05     2568     014     5*96     021        7*22         —   =  100 

Exfoliâtes  lareely  upon  ignition.    Easily  decomposed  bv  hydrochloric  add,  leasing  the- 
^lica  in  pearly  scales.    Occurs  with  actinolite  at  Corundum  HiU,  Maçon  Co.,  N.  C.    Named  for 
Dr.  H.  S.  Lucas,  prominently  connected  with  the  development  of  corundum  mines  in  Massa- 
chusetts and  N.  Carolina. 

Lbnnilitb.    Lernilith  (wrong  orthogr.)  Schrauf,  Ta,  Er.,  6,  850,  1882. 

A  vermiculite  from  Lenni,  Delaware  Co.,  Peun.  Also  a  similar  minerai  from  the  serpentine: 
région  of  Bohemia  at  Erems  (or  EfemZe)  is  included  hère.  The  Lenni  minerai  is  in  part  sHver- 
White  (anal.  8),  also  bronze-brown  (anal.  4),  and  dark  green,  resembling  clinochlore  (anal. -5). 

Anal.— 1,  Schrauf,  1.  c.  2,  Goocb,  quoted  by  Cooke,  Proc.  Am.  Acad.,  458, 1875.  ^.. 
Clarke  &  Schneider,  Am.  J.  8c.,  42,  245.  1891. 

SiO,    TiO,  AhO,   Pe,0,  Cr,0«    FeO    MnO  MgO   CaO     H.O 

la.  Erems  85  88  —  12*89  2*97      ir,  2*85  —     26*88  0*42  19*60=    99-89« 

lô.       '*  88*88  —  18*46  8*22      —  255  —     28*57  0-46  12*75=    99*87 

2.    Lenni,  Pa.  188  03  —  12*98  702      —  0*50  —     29*64      —  1168=    99  80- 

8.        "       "  86*72  0*18  1006  6  37  0*26  0*12  0*51»  29*40      —  17*77  =  100*39 

4.  •*        "  85*09  0-58  12*05  667  0*46  0*11  0*47*27*62     <r.«  16  90=    99*95 

5.  ••  84*90  0 10  10*60  8*57  0*23  0*22  ^'W  28*21      —  16*47  =    99  66. 

•  Incl.  0*20  NiO.  *  019  NiO.  •  BaO. 

Anal,  la,  on  air-dried  material;  \h,  drled  at  100**;  8,  4,  5,  on  material  âried  over  Ht80«. 

H,S04  Alsol05'  250'-800*  red  ht. 

8.  6*92  6*40  2*68  8*69 

4.  5*84  5*70  1*98  922 

5.  5*21  4*99  1-60  9*88 

For  a  discussion  of  the  composition,  see  Clarke  and  Schneider,  1.  c. 

Hallite  LuâJB,  Journ.  Frank.  Inst.,  62,  70,  1871.  J.  P.  Oookê,  Proc.  Am.  Ac.  Boston^ 
69.1874.  ^   , 

Occun  in  large  rough  six-sided  prisms  with  easy  micaceous  cleavage.  Color  in  some  vaneties. 
ffreen.  in  otbers  yellow.  G.  =  2*40.  Exhibits  asterism,  and  shows  symmetrically  arranged 
mclusioDs  under  tne  microscope. 

Anal.— 1,  2,  C.  E.  Munroe,  quoted  by  Cooke,  1.  c.  8,  Clarke  and  Schneider,  Am.  J.  Se., 
42.  244.  1891. 

G.  SiO,     A1,0,  Fe,0,  FeO   MnO  MgO   E.O     H.O 

1.  Qrwii       2*402        |  85-89      745      8*78    1*13      —     81*45    0*46    14-88  =  99*49 

2.  FtfWow      2-398        1  35*26      7*68      968    0*32     Vr,      31-51    0*61    14*78  =  9974 

8.  EL  green  35-54      974      907    028*  041    8005      —     14-78  TiO,  und,  =  99*87 

•  Incl.  016  NiO. 

In  anal.  3,  H,0  at  105%  364  p.  c;  250'-300%  1*28;  red  ht..  10*91. 
For  a  discussion  of  composition,  see  Clarke  and  Schneider,  1.  c. 

Found  at  East  Nottingham,  8  miles  south  of  Oxford.  Chester  Co.,Penn.,  in  nests  or  pockets 
In  the  serpentine  formation.    Named  after  Mr.  John  Hall,  of  Philadelphia. 

Patntkritb  JefferiB;  Clarke  and  Schneider,  Am.  J.  Se.,  42,  247,  1892. 

Inchides  a  duU  green  vermiculite  with  axial  angle  of  25';  from  the  Corundum  mine  in 
Newlin  township.  Chester  Co..  Penn.  Also  a  golden  yellow  minerai,  strongly  ezfoliatlng,  foimd 
on  the  farm  of  James  Painter,  Middletown,  Delaware  Co.,  Penn. 

Anal.— 1-8,  Clarke  and  Schneider,  Am.  J.  Se.  42.  248, 1891. 
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SiO,    Al.O»    Fe,0,  FeO  MnO  NIO    MgO     H.O 

1.  Newlin  81-23    17*62      4*84»  120    0*20    0*88    81-86    18*68  =  100  81 

-2.  Middletown         84-86    1164      8*78    020      —     014    8182    1842  CaO  007  =  100*48 

8.  "  88-95    12-62  -  4*40    0*20     ir.     028    80-66    18*61  =  100*47 

•  Incl.  0-14  Cr,0.. 
Water  determiDationB: 

106*  250'*-800*  IgnlUon. 

1.  1*08  0*40  1216 

2.  1*64  1-08  16*76 
8.                               1-66                               0  69  16-46 

On  the  résulta  of  treatment  with  HCl  sas  and  a  discussion  of  composition,  see  Clarke  and 
•Schneider,  1.  c.  who  show  that  painterite  should  probably  be  classed  as  a  chlorite. 

PHiiiADKLPHiTB  U.  C.  Lewi»,  Proc.  Ac.  Pbllad.,  Dec.  22,  1879. 

In  contorted  and  wrinkled  plates,  with  micaceous  structure.    Laminœ  inelastic.    H.  =  1*6. 
<}.  =  2-80.    Luster  pearly.    Color  brownish  red.    Axial  angle  ZV  20'  to  89'  80'. 
Anal.— 1,  Haines,  quoted  by  Licwis.    2,  Lewis,  1.  c. 

0.  SiO,    AUO.  Fe,Os     FeO     MnO  MgO     CaO     Na,0    E,0     H.O 

2-87  I  88*79    14*78    20*30      204        —      11*40      1*08      0*77      6*75      4*27  =  100 13 

2*80  186-78    16-77    1946      218      0-64*  11*66      146      0*90      6*81      4*34  TiO,    108. 

[V,0.  0*87.  P,0.  011  =  100*86 
•  Incl.  006 (Ni.Co)O,  0 08 CuO. 

Material  for  above  dried  at  100"*;  hygroscopic  water  8*28  in  1,  and  3*24  in  2. 

B.B.  exfoliâtes  lar^ely;  on  heating  (150*- 160'')  expanded  to  teu  times  its  volume;  a  small 
fragment  exfoliating  raised  60,000  times  its  own  weiçbt.   Slowly  dissoWed  in  hydrochloric  acid. 

From  the  hornblendic  gneiss  near  Philadelphla  on  Germantown  Avenue  near  Wayne 
Station. 

PROTOVKRMICULITB  O,  A.  Kônig,  Proc.  Ac.  Nat.  Se.  Philad.,  269,  1877. 

Micaceous  structure.  H.  =2.  G.  =  2-269.  Color  yellowish  silvery  to  bronze.  Optic- 
axial  ançle  small.  From  Magnet  Cove.  Arkansas;  a  similar  hydrobiotite  from  Henderson  Co., 
N.  CaroTiua,  bas  been  examined  by  Clarke  and  Schneider. 

Anal.'l,  Eoenig,  1.  c.    2,  3,  Clarke  and  Schneider,  Am.  J.  Se,  42,  242,  1891. 

SiO,   TiO,   Al.O,  Fe,0,  FeO   MnO  MgO    CaO    K,0   H,0 

1.  Magnet  Cove  38*28     tr,     14*88      6-36    0-57     tr,     2162      —       —     23-90  =  100-61 

2.  "  84-08   und,    14*49      7*71    014    0*09    20*89    188      —     2119  =  10042 
8.  Henderson  Co.        3818    168    1402    18*02    2*22    088    14*62    0  28»  6 88i»  1062  =  100-75 

«  Incl.  0  06  BaO.  »  0  48  Na,0. 

Anal.  1,  on  air-dried  material  which  lost  20*54  over  H3SO4.  The  material  of  2  and  8  dried 
•over  H,SO«  having  lost:  2,  11*84  p.  c.    3,  3*20  p.  c.    Also 


105- 

250'-300* 

Above  800 

2. 

11-28 

4-56 

5-41 

8. 

3-20 

2-62 

4-80 

Clarke  and  Schneider  conclude  that  protovermiculite  is  essentially  a  trihydrated  hydro- 
pblogopite  and  hydroclin tonite  in  the  ratio  of  1 :  1.  The  Henderson  Co.  minerai  is  a  blotite 
about  half  way  transformed  into  a  vermiculite. 

Vaalitb  Maskelyne  and  Flighi,  Q.  J.  G.  Soc.,  30. 409,  Nov..  1874. 

In  hexagonal  prisms.  Axial  angle  very  small.  Bx  nearly  i  e.  Color  drab,  in  spots  fine 
bine.    Analysis: 

SiO,        Al.O,      Fe,0,       MgO        Na.O       H.O*       CO,       Cr,0, 

40*88         9-80         6-84         31*34         0*67         972  tr,  ir.  =  99*20 

*  Lest  at  a  low  red  beat;  also  from  125M30^,  1-96  p.  c. 

Expands  on  heating  on  a  platinum  foil  to  six  times  its  original  size;  in  powder  no  expansion 
at  àll.  Loses  no  water  at  100'  C.  Occurs  in  an  altered  periaotvte  from  the  diamond-dlggings» 
xâUed  Du  Toit's  Pan,  S.  Africa  (cf.  p.  5).    Named  after  the  Yaai  river. 

Maconitb  Oenih,  Am.  Phil.  Soc.,  13,  396,  1873. 

In  irregular  scales.  resembling  a  variety  of  jefferisite.  Soft,  but  slightly  barder  than  kerrite. 


668  aiLICATES. 

O.  =  2-827  Chatard.     Color  dark  brown;  luster  pearly,  Inclining  to  mib-metallic.     Anal.— 
Chatard  and  Genth,  1.  c. 

SiO,     A1,0«     FcO.     FeO  (Ni,Co)0  MgO      K,0    Na,0    Li.O      ign. 
I  84-22      21-53      12-41      0-32        012        1446      5-70      0-61       tr,       1185  =  101-12 

Exfoliâtes  largely  on  beating,  and  fuses  witb  difflcuUy  to  a  brown  glass;  easily  decomposed 
by  hydrocliloric  acid.  witb  séparation  of  silica  in  scales. 

Couttiins  numerous  fragments  of  corundum,  and  some  microscopic  reddlsb  brown  crystals 
wliich  iimy  be  tiiHDitc.  Found,  as  an  apparent  resuit  of  tbe  altération  of  cblorite,  at  tbe  corun- 
dum locality,  Culsagee  Mine,  uear  Franklin,  Maçon  Co.,  N.  Carolina. 

DûDL!%YiTK  Ueniii,  Am.  Phll.  Soc.,  13,  404,  1878. 

Has  tbe  form  of  margarite,  from  tLe  altération  of  wbicb  it  bas  been  made.  Color  soft 
bronze,  or  brownish  yellow;  luster  pearly.    Anal. — Gknth,  1.  c. 

SiO,       Al,Oi     Fe,0,      FeO       MgO       Li,0      Na,0      E,0       ign. 

82*42        28-42       4'99        l'72        16'87        0  19        1*52        056        18-48  =  10012 

Exfoliâtes  slightly  on  heating,  and  fuses  witb  difBculty  to  a  brownisb  yellow  blebbv  mass. 
Easily  decomposed  by  hydrocbloric  acid  witb  séparation  of  silica  in  scales.  Fouud  at  the 
Cullakenee  Mme,  Clay  Go.,  N.  Carolina,  and  in  larger  quantity  witb  margarite  at  Dudleyville, 
Alabanm. 

Ptrosclebite.     Pyrosklerit  v.  Kohell,  J.  pr.  Cb.,  2,  53,  1834. 

Cleavage:  basai  emineut  or  micaceous;  in  a  transverse  direction  at  right  angles  to  tbe  former, 
in  traces.  H.  =  8.  G.  =  2*74.  Luster  of  cleavage  surface  weak  pearly.  Color  apple-  to 
emerald-green. 

Anal.—l,  Eobell,  1.  c.    2,  Leeds,  Am.  J.  Se.  6,  22.  1878. 

G.  SiO,     AUO,     Fe,0,    FeO      MgO     Alk.      H.O 

1.  Elba  2-74  8703      13-50        143»    8-52      81-62        —       1100  =  9810 

2.  Bare  Hills,  Md.    2558      |  8699        9*52        5  85      108      82*94      0*41      14  60  =  99*89 

*  Cr,0, 

B.B.  fuses  at  8*8-4  to  a  grayisb  glass.  Witb  tbe  fluxes  reacts  for  cbromium  and  iron. 
Decomposed  by  bydrocbloric  acid  witb  gelatinization. 

Occurs  witb  chouicrite,  constitutlng  seams  in  serpentine,  uear  Porto  Ferrajo,  Elba.  It  ia 
probably  derived  from  some  form  of  pyroxene  (diallage),  tbe  cleavage  of  wbicb  it  retains  in  part. 
Xiamed  from  nvp,  fire,  and  aKXrjfjôi^  ?iard  (refractory). 

A  related  minerai  occurs  at  the  "  Magncsia  mines"  of  tbe  Bare  Hills,  Maryland.  in  grayisb 
to  bronze-yellow  folia;  optically  biaxial.  Forms  a  vertical  seam  between  deweylite  on  one  side 
and  talc  ou  the  other.     Cf.  anal.  2. 

For  analysis  also  of  anotber  related  minerai  from  St.  Marie-aux-Mines,  Alsace,  see  Knop, 
Jb.  Miu..70,  1875. 

RosBiTE.  A  mucb  altered  mica  found  by  Dr.  Rose  in  East  (or  West)  Nottingbam» 
Cbester  Co.,  Penn.  Soft,  like  talc;  luster  pearly;  color  neàrly  pale  brownish  yellow. 
Analysis,  quoted  by  A.  J.  Moses,  Sch.  Mines  Q.,  12,  78,  1891. 

SiO,  85  88         A1,0,  30*30         MgO  14*66         H,0  1988  =  100*32 


Some  other  alteration-products  of  biotite,  allied  to  the  vermiculites  (voigtite,  etc.)»  ftre 
mentioned  on  p.  632. 


WiLLCoxiTE  Oenth,  Am.  Phll.  Soc.,  13,  897,  1878. 

In  scales  white  to  greenish  or  grayisb  white,  witb  pearly  luster,  resembling  talc.  AnaL^ 
Eoenig,  quoted  by  Genth,  1.  c. 

SiO,     A1,0,     Fe,0,   FeO     MgO     Li,0    NaaO  K,0     ign. 

1.  Shooting  Creek         28*96     37*49       1*26     2*44     17*35       tr,       6*73     2*46     4-00  =  100*69 

2.  Cullakenee  M.  29*50     37*56       1-40     2*88     17  20       tr.       6*24     242     8*82  =  10002 

B.B.  fuses  in  fine  splinters  witb  difficulty  to  a  white  enamel,  coloring  the  outer  flame  yellow. 
In  hydrocbloric  acid  decomposed  witb  difficulty,  with  séparation  of  silica  in  scales.  Occurs  as  a. 
coating  about  a  nucleus  of  corundum,  and  resulting  from  its  altération,  at  Shooting  Creek  and 
Cullakenee  Mine,  Clay  Co.,  No.  Carolina. 

Nained  after  Col.  Joseph  Wlllcox. 
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III.  Serpenline  and  Talo  Division. 

Th'i  leaciiiig  species  belonginj^  liere,  Serpentine  and  Talc,  are closely  related  ta 
\\\  '  (iihr  t*  (iroiip  of  the  Mici  Division  preceding,  as  noted  bejond.  oome  other 
i.i.i  r :i<i-i:i:Jî  sil.cates,  in  part  ainorphous,  are  included  with  them. 

Monoclinio 


'!:'.  Carpentine 

n,Mg.si.o, 

<:3.  DeweyUte 

H.Mg,(SiOJ.  +  4H.0 

4:1  Genthite 

H,Mg,Ni,(SiO,).  +  4H,0 

Garnierite 

-  L  Talo 

H.Mg.(SiO.), 

•  '5.  Sepiolite 

H,Mg.Si.O,. 

à^^   Co^narite 

H,Ni,Si.O,. 

'Al.  Spadaite 

H,Mg.Si,0„ 

488.  Saponite 

489.  Geladonite 

490.  Olanconite 

491.  PhoUdoUte 

H,.K,(Fe,Mg)..Al,Si..O„ 

481.  8BRPBNTINE. 

'Orf^zrws  Pt.  Dioêcar,,  6.  161. 

Monoclinio 


Monoclinic  f 


—  — — —  »^         f      r  —   —  —  _-_-_^    —,       _  —         —  ^ —    _  _  _  ^_  —  _  ,^,     __._         _^ ^^ 

Serpeutaria,  Affric,,  F088.,  804,  309,  1546.    Marmor  Serpentinum,  M.  Zeblicium,  Serpenstein 
QermaQice,  Lapis  Serpentin  us,  B.  de  Booi,  1636,  pp.  502,  504.    Telgsten  pt.,  Ollaris  pt.,  jVlarmor* 
Serpentinum,  M.  Zablizense,  Lapis  Colubrinus,  WaU,,  135,  1747.     Serpentine  Fr.  Tri.  Wall , 
1753.    Serpentin,  ZOblitzer  S.,  Cronst.,  76.  1758. 

Varibtibs.— Retimilite  Thanuon,  Min.,  1,  201,  1836.  Vorhauserite  Kenngott,  Min.  Forsch., 
p.  71,  1856-57.  Bowenite  Dana,  Min.,  265.  1850;  Néphrite  Baufen,  Ain.  J.  Se.,  6,  346,  1822. 
Antigorite  Schiaeieer,  Pogg.,  49,  59ô.  1840  Williamsite  Shepard,  Am.  J.  Se,  6,  249.  1848. 
Marmolite  NutlaU,  Am.  J.  Se,  4,  19,  1822;  Vanuxem,  J.  Acad.  Se.  Philad.,  3,  133,  1823. 
Thermophyllite  A.  E,  NordenêkuHd,  Beskr.  Fin.  Min.,  160,  1855;  Hermann,  J.  pr.  Ch.,  73,  213, 
1858.  Chrysoiile  KobeU.  J.  pr.  Ch..  2,  297,  1834.  30,  467,  1843;  Schillernder  Asbest,  Amianthua 
pt  Bostonite.  Picrolite  Hausmann,  Moll's  Efem..  4,  401.  1808.  Metaxite  Breithaupt,  Char., 
113,  826,  1832.  Baltimorite  Tftomson,  Phil.  Mag.,  22,  191,  1843.  Zermattite  N.  Nordenskiôld, 
At.  Ch.  Min.  Syst..  132.  1H48. 

Monoclinic.  In  distinct  crjstals,  but  only  as  pseadomorphs.  Sometimes 
foliated,  folia  rarely  separable;  also  delicately  fibrous^  the  fibers  often  easiiy  sepa- 
rable^  and  either  flexible  or  brittle.  Usually  massive,  but  microscopically  finely 
fibroQB  and  felted,  also  fine  granular  to  impalpable  or  cryptocrystalline;  slaty. 
Crystalline  in  structure  but  often  by  compensation  nearly  isotropic;  amorphous. 

Oleayage  b  (010),  sometimes  distinct;  also  prismatîc  (50°J  in  chrysotile  (Brauns). 
Fracture  usually  conchoidal  or  splintery.  Feel  smootn,  sometimes  greasy. 
H.  =  2'5-4,  rarely  5*5.  G.  =  2-50-2-65;  some  fibrous  varieties  2*2-2*3;  retmalite,. 
2'36-2*55.  Luster  subresinous  to  greasy,  pearly,  earthy;  reein-like,  or  wax-like;. 
usually  feeble.  Color  leek-green,  blackish  green;  oil-  and  siskin-green  ;  brownish. 
red,  brownish  yellow;  none  brigbt;  sometimes  nearly  white.  On  exposure,  often 
becoming  yellowish  gray.     Streak  white,  slightly  shining.     Translucent  to  opaque.. 

Pleochroism  feeble.  Optically  —,  perhaps  also  +  in  chrysotile.  Double 
refraction  weak.  Ax.  pi.  |  a  (lOO).  Bx  (a)  J.  b  (010)  the  cleavage  surface;  c  |  elon- 
gation  of  fibers.  Biaxial,  angle  variable,  often  large:  2E  =  16°  to  98""  Tschermak. 
2V  =  20°  to  90°  Lévy-Lcx.     Dispersion  f)  >  v. 

Antigorite,  2E  =  27%  ff  =  1  574  Dx 
ChryêoUiô   2V  variable. up  to  30^  Lévy-Lcx. 

Reichenstein  2£  =  le*"  30'  Reusch,  24*  Hare    Amelose  2£  =  60*"  Braun& 

Indices: 

AnHgoriU    a  =  lôflO    /5  =  1  570    r  =  1  571         ;^  -  or  =  0011  Lévy-Lcx. 
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Statemeuts  in  regard  to  the  optical  character,  axial  angle,  etc.,  are  Bomewhat  conflicting,  cl 
Ro8eubusch,  Lévy-Lcz.  et  al,  (réf.  p.  674). 

Uuttttik  describes  a  pale  green  foliated  minerai  making  up  the  mass  of  the  serpentine  of 
Sprechensteiu,  Sterzing,  l'yrol,  which  yields  folia  with  misai  cleavage;  pleochroism  lather 
strong;  optically  —  ;  Bx  ±  cleavage;  axial  angle  sinall  (20*  Tsch.).  Tschermak  regards  this 
variety  as  interinediate  between  normal  serpentine  and  peuninite;  chemically  it  contains  8*8 
p.  c.  AUOs,  aual.  82. 

Var.— Many  unsustained  species  hâve  been  made  out  of  serpentine,  di£Fering  in  structure 
(massive,  slaty,  Toliated.  âbrous),  or,  as  supposed,  in  chemical  composition;  and  thèse  now,  in 
part,  staud  as  varieties.  along  with  some  otners  based  on  variations  in  texture,  etc. 

A.  lu  Ckystalb — PsEUDOMORPHB.  Thc  most  commou  hâve  the  form  of  chrysolite.  Other 
kinds  are  pseudomorphs  after  pyroxene,  amphibole,  spinel,  chondrodile,  garnet,  phlogopite, 
titan ite.  chromite,  etc. 

Thus  at  the  Tilly  Foster  magnetite  mine,  Brewster,  N.  T.,  serpentine  occurs  on  a  large  scale 
both  massive  and  distiuctly  pseudomorpbous,  the  latter  after  enstatite,  choudrodite,  amphibole, 
clinochlore,  biotite,  brucite;  probably  also  after  cal  cite,  apatite,  dolomite;  further  iu  forms  show- 
ing  a  perfect  cubic  parting  (aual.  12, 13),  and  assumed  to  l>e  pseudomorpbous  after  au  uuknuwn 
minerai  (periclase?,  Tschermak).  G.  Friedel  bas  examined  thèse  cubic  forms  (Bull.  8oc.  Min., 
14, 120,  1891)  aud  shows  ihat  the  serpentine  is  in  part  crystalline  (opt.  —,  biaxial,  y  —  a  =  0*005), 
in  part  amorphous,  and  argues  that  the  pseudo-cubic  stiiicture  belongs  to  the  serpeutine  itself 
and  is  not  due  to  some  other  original  minerai. 

•     Bcutite  or  SchiUer  Spar  is  enstatite  (hypersthene)  altered  more  or  less  completely  to  serpen- 
tine.   See  description  on  p.  851. 

B.  Massive  1.  Ordinary  masgive.  (a)  Preeiotis  or  Noble  Serpentine  (Edler  Serpentin 
Germ.)  is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  translucent  even  when  in  thick 
pièces;  and  (b)  Gommon  Serpentine^  when  of  dark  shades  of  color,  and  subtranslucent.  The 
former  bas  a  hardness  of  2*5-8;  the  latter  often  of  4  or  beyond,  owiug  to  impurities. 

2.  Besinous.  Metinalite.  Massive,  having  honey-yellow  to  lisht  oil  green  colors,  and  waxy 
or  resinlike  luster  uud  aspect.  H.  =  8*5;  G.  =  2*47-2*52,  Grenville,  Hunt,  2  86-2*38,  Calumet 
Id.,  Hunt.  It  much  resembles  deweylite.  It  affords,  on  analysis.  3  p.  c.  more  of  water  than 
ordinary  serpeutiue;  und  the  minerai  may  be  a  mixture  of  serpentine  and  deweylite.  Varhaueerite 
is  similar,  thougb  browu  to  greenish  black  in  color.  H.  =  8*5;  G.  =  2-45.  From  the  Fleims- 
thal.  Tyrol. 

8.  PwceUanou» ;  Poreellophiie.  The  "  meerschaum  "  of  Taberg  and  Sala  is  a  soft  earth^ 
serpentine,  resembliug  meerschaum  in  external  appearance  (Berlin,  Ak.  H.  Stockh.,  1840).  'Jliu 
variety  is  sometimes  very  soft  when  lirst  taken  out.  A  variety  resembling  compact  lithomarge 
occurs  at  Middletown,  Delaware  Go.,  Pa.  It  bas  a  smootb,  porcelain-like  fracture;  U.  =  8%; 
G.  =  2-48. 

4.  Bowenite  (Néphrite  Boieen).  Massive,  of  very  fine  granular  texture,  and  much  resembles 
néphrite,  and  was  long  so  called.  It  is  apple-greeu  or  greenish  white  in  color;  G.  =  2*594-2*787, 
Bowen;  and  it  bas  the  unusual  hardness  5*5-6.    From  Smithfield,  R.  I. 

A  serpentine  from  New  Zealand  is  referred  hère  by  Berwerth  (1.  c.  and  anal.  26).  It  is 
bright  green,  translucent;  hardness  =  5*5-6,  on  a  polished  surface;  G.  =  2*60.  Used  by  the 
Maoris  for  objects  of  omament  and  called  by  them  Tangiwai, 

A  similar  serpeutiue  is  described  by  C.  A.  McMahon  (Min.  Mag.,  9,  187,  1890)  as  used  at 
Bhera,  in  the  Shabpur  district  of  the  Funjab,  for  the  manufacture  of  varions  small  articles;  it  is 
called  in  Persian  aang-i-yashm.  H.  =  5.  G.  =  2*59.  Color  dark  greenish  gray  to  pale  sea- 
green  mottled  with  wbite;  also  said  to  be  délicate  apple-green.  Structure  finely  flbrous,  as  seen 
under  the  microscope  and  as  developed  by  digestion  in  sulphuric  acid;  extinction  paraJlel,  the 
greater  axis  corresponding  with  the  direction  of  the  fibers  (anal.  27).  Occurs  in  place  in  rock 
masses  in  one  of  the  mountain  gorges  which  run  from  the  Safed  Koh  in  the  valley  of  the  Kàbul 
river,  Afghanistan. 

C.  Lamellar. 

5.  Antigoriie,  Thin  lamellar  in  structure,  easily  separating  into  translucent  or  subtiana> 
parent  folia;  H.  =  2*5;  G.  =  2*622;  color  brownish  green  by  reâected  light,  and  leek-green  by 
transmitted;  feel  smooth,  but  not  greasy.  Optical  characters  more  distinct  than  with  most  other 
varieties  (see  above).    Named  from  the  locality,  Antigorio  valley,  Piedmont. 

6.  WUliamsite  Shepard.  A  lamellar  impure  serpentine,  of  apple-green  color,  with  H.  =  4*5 
and  G.  =  2*59-2*64,  from  Texas,  Pa.    Graduâtes  into  a  massive  granular  variety. 

C.  Thin  Foliated. 

7.  Marmolite.  Thiu  foliated:  the  laminœ  brittle  but  easily  separable,  yet  graduating  into  a 
variety  in  which  they  are  not  separable.  G.  =  2*41;  luster  pearly;  colore  greenish  white, 
bluiah  white  to  pale  asparagus-greeu.     From  Hoboken,  N.  J. 

8.  Thermophyllite  occurs  iu  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous 
steatite-like  base.  B.B.  crystals  exfoliate  likc  vermiculite  or  pyrophyllite.  H.  =  2*5;  G.  =  3*61. 
Luster  of  cleavage  surface  pearly;  color  light  brown  to  sil ver- white  and  yellowish  brown.  From 
Hopansuo,  Finland. 

D.  Fœrous. 

9.  Cltrysotile.  Delicately  fibrous,  the  fibers  usually  flexible  and  easily  separating;  luster 
silky,  or   silky   metalllc;    color   greenish  white,  green,  olive-green,  yellow,  and  brownish; 
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*0.  =  2*219.  Ofteu  coustitutes  beams  îd  serpentine.  It  includes  rnost  of  the  dlky  amiarUhus  of 
serpentine  rocks  and  niuch  of  whut  is  popularly  called  asbesius  (asbestos).  The  Canadian 
chrysotile  is  oflen  called  in  tbe  trade  BostontU.    The  originn]  t  hrysotile  was  from  Reichenstein. 

10.  Picrolite.  Columuar,  but  ûbers  or  columns  uot  easily  flexible,  and  often  uot  easily 
separable.  or  aflordiug  ouly  a  long  splintery  fracture;  color  dark  green  to  mountaiu-grecn, 
greeuish,  gray,  and  browu.  Tbe  original  was  from  Taberg,  Sweden.  Metaxite,  picrolile,  con- 
sisting  of  separable  but  brittle  columns,  of  a  greenish  while  color,  and  weak  pearl^  luster; 
H.  =  2-2*5;  G.  =  2*52.  From  8chwarzenberg.  Fasses  iuto  a  laniinated  varlety.  Baltimorite  is 
picrolite  from  Baro  Hills,  Md.,  of  a  grayish  green  color;  silky  luster,  opaque,  or  subtransi ucent, 
witb  U.  =  2-5-8. 

F.  Sbrpsntinb  Rocks.  Serpentine  often  constitutes  rock-masses.  It  frequently  occurs 
mized  with  more  or  less  of  dolomite,  magnesite,  or  calciie,  makiug  a  rock  of  clouded  green, 
soiuetimes  veiued  with  white  or  pale  green,  called  ^rd-antigue,  ophiolite,  or  ophicalcite.  Serpen- 
tine rock  is  sometimfis  mottled  with  red,  or  has  scmetbing  of  the  aspect  of  a  red  poipliyry;  tbe 
reddish  portions  containing  an  unusual  amount  of  oxide  of  Irou.  Auy  serpentine  rock  eut  into 
slabs  and  polished  is  cfiWeS serpentine  marble.     Yerde  di  Prato  is  a  yariety  from  near  Florence. 

Microscopic  examinai iou  bas  established  the  fact  that  serpentine  in  rock-masses  has  been 
largely  produced  by  the  altérai  ion  of  chrys  )litc,  and  many  apparently  bomogeneous  serpentines 
show  more  or  less  of  this  original  minerai.  In  other  cases  it  has  resulted  from  tbe  alteiitiion  of 
pyroxene  or  amphibole.  Sections  of  the  serpentine  derived  from  chrysolite  often  show  a 
pecnliur  structure,  like  the  meshes  of  a  net;  the  Unes  niarked  bygrains  of  magnetite,  following 
the  original  cracks  and  cleayage-dircctions  of  the  chrysolite.  The  serpentine  from  pyroxene 
and  amphibole  commonly  shows  a  characteristic  grating  structure. 

Comp.— A  msgnesinm  silicate,  H,Mg,Si,0,  or  3Mg0.2SiO,.'ÎII,0  =  Silica  44-1, 
magnesia  43*0,  wator  12*9  =  100.  Iroii  protoxide  often  replaces  a  small  part  of 
the  magnesinm;  nickel  in  small  amonnt  is  sometiines  présent.  The  water  is  chiefly 
expelled  at  a  red  heat  and  hence  must  be  ail  chemically  combined,  see  below.  The 
formula  has  also  been  written  H,Mg,Si,0,  +  H,0,  or  as  a  hydrous  orthosilicate. 

Clarke  and  Schneider  obtalned  on  the  serpentine  of  analyses  quoted  below,  for  the  loes  of 
Water- 
loo* 260*         88a«Ml2*       498^-627"       red  ht.  white  ht. 
Anal.  16a                        0*96              0*55              0*27                0*28             12*87  0*28 

s ^ / 

2  1-20  0-56  1801 

"     43  204  0-71  0-27  0-66  11*81  0-26 

"88  1-58  0-44  0(J2  —  1058  004 

'•     18  2-26  101  0-98  042  1182  017 

Further  the  same  authors  hare  determined  the  amount  of  bases,  MgO  and  RsOa,  removedas 
^hlorides  af ter  heating  from  41  to  78  hours  at  383"^  to  412°,  hi  dry  hydrochloric  acid  gas,  thus  : 

MgO    10-14      16*78      9-98      1138      15*25.    Also  of  R,0,    0*48      0*66      0  51 

It  is  înferred  that  the  magnésium  thus  removed  is  présent  in  the  minerai  as  the  group 
HgOH,  and  hence  tbe  formula  is  written  H,(MgOH)Mg,(SiO«),.    Am.  J.  Se.,  40,  808,  1890. 

Tscbermak,  however,  argues  for  the  présence  of  two  magnésium  hydroxyl  groups,  giving 
the  formula  H,i(MgOH),MgSiaO,. 

Serpentine  is  closely  related  to  the  chlorites,  both  optically  (as  noted  alK)ve)  and  chemically 
as  urged  by  Warlha,  Fôldt.  Kôzl.,  16,  79,  1886,  Clarke  and  Schneider,  1.  c,  and  more  pariicu- 
larlj  by  Tscbermak,  Ber.  Ak.  Wien,  99  (1),  80.  1890,  100  (1),  32,  1891.     Cf.  also  p.  643  et  aeq. 

The  following  are  typical  analyses  commencing  with  tbe  massive  varieties;  many  others  are 
given  in  5th  Ed.,  pp.  466,  467;  see  also  références  below,  p.  673. 

In  gênerai  the  analyses  agrée  remarkably  well  with  the  theoretical  values  considering  the 
pseudomorphous  chamcter  of  the  material.  Alumiua  is  often  présent,  especially  when  the 
original  minerai  was  aluminous:  it  is  possible»  as  urged  bv  Tscbermak  in  the  case  of  the 
Sprechenstein  miuenil,  that  the  aluminous  kinds  are  sometunes  intermediate  forms  betweea 
serpentine  and  penninite,  but  this  is  not  as  yet  sufRciently  proved. 

Anal.— 1.  Petersen,  JB.  Ch.,  931,  1866.  2.  Clarke  and  Schneider.  Am.  J.  Se,  40,  308. 1890. 
3,  HelUnd,  Fogg.,  148,  329,  1873.  4,  Hudleston,  Q.  J.  G.  Soc.  33,  925.  1877.  5-7,  (^ollins, 
Q,  J.  G.  Soc.,  40,  467.  1884.  8,  J.  A.  Phillips,  Phil.  Mag.,  41.  101,  1871.  9.  Breidenbaugh. 
Am.  J.  Se.,  6,  210,  1873.  10,  11,  Burl,  ibid.  12,  Allen;  ib.,  8,  375,  1874.  13.  G.  Friedel,  Bull 
4Soc.  Min.,  14,  120.  1891.  14.  Hunt,  Rep.  G.  Canada,  488,  1853.  15,  16,  Catlett,  Proc.  U.  8. 
Mus.,  109,  1888.  17,  B.  J.  Harrington.  Can.  Rec.  Se.,  4, 93, 1890.  16a,  18.  Clarke  &  Schneider, 
I.  c.  19.  Catlett,  quoted  by  Merrill.  Proc  Nat.  Mus.,  Ï2.  596.  1889.  20,  21,  H.  F.  Keller, 
quoted  by  Genth.  Am.  Phil.  Soc,  23.  42.  1885.  22-24.  Becker.  U.  S.  G.  Surv.,  Min.,  13.  110, 
111, 1888.  25,  Smith  and  Brush,  Am.  J.  Se,  16,  212, 1853.  26,  Berwerth,  Ber.  Ak.  Wien,  80  (1). 
116.  1879.    27.  G.  T.  Prior,  quoted  by  McMahon,  Min.  Mag.,  9,  187, 1890.    28,  Burton.  Dana, 
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Mtn. »  407. 1898.  39.  Œllacher,  Jb.  G.  Heichs. ,  7.  860, 1857.  80,  Bniçh.  Am.  J.  6c.,  24, 128, 1857. 
81,  Kobell,  B«r.  Ak.  MûDcheD,  4.  166.  1874.  82,  Uussak,  Miu.  Mitth.,  6,  68,  1882.  88,  timitb 
uuU  Bruâh,  Am.  J.  Se..  16,  212,  1858.  84,  Qarrett,  Dana  Miu.,  692.  1850.  85,  Nortbcote,  Phil. 
Mag..  16.  268,  1»58.  86.  Friederici,  Jb.  Min.,  1,  163.  1882.  87,  Kg.,  Min.  Ch.,  526.  1860. 
88,  Clarke  aud  Scbueider,  1.  c.  89,  Melville,  quoted  by  Wadswortb,  Bost.  Soc.  N.  H.,  20,  287, 
1879.  40,  Kubell.  J.  pr.  Cb.,  2.  297. 1884.  41,  Brauns.  Jb.  Min.  Beil.,  6.  299.  1887.  42.  Reakirt. 
Am.  J.  8c..  18,  410.  1854.  48,  Clarke  &  Schneider,  ibid..  40.  808.  1890.  44,  Brush,  Dana, 
Miu.,  288.  1854.  45,  46.  E.  G.  Smitb,  ib.,  29,  82,  18«5.  47,  Terreil,  C.  R.,  100,  251,  1885. 
48-50.  J.  T.  Donald,  £ng.  Mng.  J.,  61.  741,  1891. 


1.  New  bury port,  pree, 

2. 

8.  Buarum 

4.  Cadgwitb,  bkiek 

5.  Portballa,  grass-green 

6.  "         oil-green 


7.  '*  red-broîon 

8.  Lizard,  dark  red 

9.  BrewBter,  white 


green 

gray 

eubiepsetid. 


(I 


«I 


10. 
11. 
12. 
18. 

14.  Calumet  Id.,  BetinaUU 

15.  Montville.  green 

16.  "         yellatD 
16a.       "  green 

17.  Coleraine 

18.  Corundum  Hill,  N.  0. 

19.  Port  Henry,  N.  Y. 

20.  Berks  Co.,  Pa. 

21.  '*  •* 
22!  New  Idria,  Cal. 

28.  Sulphur  Bank,  dark 


24. 


«  • 


•  < 


light 


G. 

2-804 

2-58 

2-587 

2-65 
256 
2545 


2-4 

2-48 


3-614 


Btnœnite, 

25.  SmithûeUl,  y eUotc  2*57 

26.  New  Zealand  2*61 

27.  Afghanistan  2*59 

28.  mM\etown,  ParcelU^hite 

29.  Monzoni,  Varhaueerite 

80.  Antigora,  Antigorite 

81.  Zermatt,  " 

82.  Sprechenstein 
88.   Willùimgùe 

84.  Hoboken,  Marmolite 

85.  Finland,  TTiermophyllUe    2-61 

86.  Reicheustein,  Metaodte       2*549 


IHcroUte. 

87.  Texas.  Pa. 

88.  Buck  Cf..  N.  C. 

89.  Florida.  Mass. 

«  MnaO,. 


2-557 


SiO,  AlaOi  FeiOs  FeO 

41-76  ir.       —     406 

41-47  1-78         009 

42  72  —     0-06*  2-25 

88-50  102    4-66    881 

88-60  010        11-55 

87 15  5-60    110    8-80 

89-50  508          812 

88-86  2-95    1*86    5  04 


i  42-28    0-86 


2-57 


I  41 .43  __       —  2-10 

89  38  1-56      —  18-87 

41-87  2-80  — 

41-98  —       —  2-87 

41-20  —          0-80 

40-28  2-18    4-02  ir. 

42-88  0-07    0-97  017 

4205  —     0-80  0-10 

4318  ^       —  0-87 

41-90  0-71    0-91  und. 

4217  0-80    1-57  064 

4214  —       —  206 

41-46  —       —  0-99 

41-54  2-48      —  1-37 

89-64  1-59*     —  7-76 

41-86  0-98«    —  4-15 


MgO     H,0 

41-40    13-40  =  100-62 
41-70    15  06  =  100-05 
42-52    18  89  =  100*94 
86*40    12-85  CaOl •97,NiO 059, 
[insol..FeSal-78  =  100-58 
88-62    12  82  alk.  and  loss  881 

r=  100 
82  80    14-16  CaO  0  10.  alk.  and 

[loss  0-29  =  100 

84-65    12-55  alk.  [0  101  =  100 

84  61     15-52  CraO,  008,    NiO 

[0*28,  alk.  110  =  100-30 

40  29     12-52  CaO    185.    Na,0 

10*48  =  100  35 
4018    13  81  CaO  0*95  =  98  49 
82*25    11*90  alk.  017  =  9918 
42*43    18*40=100 
41*88    13*78  =  10001 
43-62    15-40  =  100  92 
89  46    14-24  =  100  18 
42-14    14-12  =    99-85 
42-57    14-66  CaO  0  05  =  99*78 
42*05    18-88  Ca.Mu. NiO  tr.  = 

[99-4a 
4016    16*16  NiO  0*10  =  99-94 
41*83    18*72  =    99*78 
41-61     14-20=100-01 
44-68    14-07  =  101-20 
40-42    1417  NiO  0  04  =  100-02 
87- 18    13-81  NiO    0*38,    MnO 

[0-12  =  100-88 
88-68    1416  NiO  <r.,  MnO  0-20 

[=99-98 


I  42-29     1/r,  — 

44-77      —  — 

44-73  0-32  — 

\  4408  0 80  — 

4121      -  _ 

41-58  2-60  — 

42-78  1-83  — 

41*14  3-82  8-01 

42-60     ir.  — 

42  32  0-66  — 

I  41*48  5-49  — 

42-78     ir.  — 


1*21    42-29    12*96  CaO  0-68  =  99-88 

8-85    39-17    12  94  =  100*28 

0*88    42*64    12*21  CaO  ir.  =  100*28 


1*17  40*87 

1-72  39*24 

7*22  36*80 

7*20  8651 

—  39-16 

1*62  41*90 

1*28  42-23 

1-59  37-42 

2*79  40-37 


43-79  —  —  2-05  4103 
42*94  1-72  3-33  188  36'53 
44-22    0-58    6-61       —      37  54 


»»  Incl.  0*29  Cr,0,. 


«  Incl.  0-24  Cr,0,. 


18-70  CaO  0-87  =  100  4J^ 

16*16  MuO  0-30.  apatite 

[0-96  =  99*59 

12-67  Cr,0„NiO  ir.  = 

[100-87 

11  66  CraCNiO   ir.  = 

[99-48 
11-85  CaO  0-40  =  99-88 
12-70  NiO  0  40  =  9922 
13-80  =  100  29 
10  88  Na,0  2*84  =  99-70 

12  17  CaO  0-40.  alk.  1-52 

[=  99-9a 


12-47=    99-84 

13-21  NiO  0-61  =  100-22 

ll-62<»=  100-52 

*  At  100%  0-36. 
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O.  SiO.  Al.Os  Fe,0.  FeO   MgO    H.O 

ChryêoHU. 

40.  ReichensteiQ  4850    040      —     2*08    4000    13-80  =    99-78 

41.  Amelose  2-804       4254    8-78    475    5-67    80*48    1818  =  10025 

42.  Monlville,  N.  J.  42*62    0*88      —     027    42-67    1425  =  10019 

48.         ••  *•  42-42    0-68    0-62   und.    4101     1564  NiO  0*28  =  lOOM 

44.  New  Haven,  Ct.  249  44  05      —       —     258    8924    1349  =■.    99  81 

45.  Shipton.  Québec,  dfc.  ^m.  214         4184      —       —     2-23    41-99    14*28  =  100  34 

46.  "  "        tféllow     2-29  4204      —       —     3*66    8954    1481  =    9955 

47.  Canada  256         8710  tr.  —  578  89-94  16-85  ==    9962 

48.  Broughtou  4057  090  —  281  41  50  1855  =    99-88 

49.  Templelon  40 52  210  —  197  4205  18  46  =  10010 
60.  ''Ilalian"  4080  227  —  087  48-87  18-72  =  100  58 

Paijkull  mentions  a  serpentine  from  L&n^ban  containing  7  8  p.  c.  MnO,  G.  FOr.  FOrh.,  3, 
851,  1877;  Koenig  bas  descnbed  a  serpentine-like  minerai  from  Franklin  Furnace,  N.  J.,  witb 
7-4  MnO,  8-9  ZuO.  Proc.  Acad.  Pbilad..  ^50,  1886. 

A  cbrysotile  embedded  in  tbe  blocks  of  a  lime-breccia  from  Médoux  uear  Btignerres-de- 
Bigorre  gave  Gogiiel  12*8  p.  c.  CaO  and  5  p.  c.  AUOi,  but  perbaps  from  impurity.  Bull.  Soc. 
Min..  11,  155,  1888. 

P3nr^  etc.— In  tbe  closed  l  ibe  yîelds  water.  B.B.  fuses  on  tbe  edçes  witli  difficulty.  F.  =  6. 
Gives  usually  an  iroii  reaction.  Decomposed  by  bydrocbloric  and  sulpburic  acids.  From 
cbrysotile  tbe  silica  is  left  in  tiue  fibers. 

Obs.— Serpentine,  more  or  less  pure,  often  constitutes  mountain  masses  aiid  in  tbis  form  is 
widely  distributed.  It  is  a  metamorpliic  rock,  resulting  from  tbe  altération  of  olber  rocks,  par- 
ticularly  of  peridotyte  Crystnls  of  seri)entine,  pseudomorphous  after  monticellite.  occur  in  tbe 
Fassatbal,  Tyrol:  near  Mbisk  at  Lake  Ausbkul.  ^^irsovka.  Ekaterinbui^.  and  elsewbere;  in  Nor- 
way,  at  Snarum;  etc.  Fine  precious  serpentines  corne  from  Falun  aiiu  GulsjO  in  Sweden,  tbe 
Isle  of  Msn.  tlie  iieigbborbmxl  of  Portsoy  in  BanfTsbire,  tbe  Lizard,  Comwnll  (annls.  4-8), 
Corsica,  Siberia,  Saxony,  etc  At  Zermatt  {schuyeUeriU).  Tbe  namesof  many  otber  localities  are 
glv«n  ftbove. 

In  N.  America,  in  Maine  at  Deer  Isie,  precious  serpentine  of  a  lij^bt  green  color.  In 
Vermoni,  at  New  Fane.  Cavendiib,  Jay,  Roxbury,  Troy,  Westfleld.     In  im«8.,Hne  at  Newbury- 

Eort  ;  Blandford  witb  scbiller  spar.  and  tbe  marmolite  variety;  also  at  Westfield,  Middletield, 
ynnfield,  Newbury  port,  and  elsewbere.  In  B.  Islande  at  Newport;  tbe  bowenite  at  Sniitbfield. 
In  Chnn,,  near  New  Haven  and  Milford,  at  tbe  verd-antique  quarries.  In  N.  York,  at  Pbillipa- 
town  in  tbe  Hi^blands:  at  Port  Henry,  Essex  Co.  ;  at  Antwerp,  Jefferson  Co.,  in  crystals;  at 
Syracuse,  east  of  Major  Burnet's,  inieresting  varieties;  in  Gouyemeur,  St.  Lawrence  Co.,  in 
crystals,  and  also  in  Rossie,  two  miles  nortb  of  SomerviUe;  at  Jobnsbnrg  in  Warren  Co.;  Daven- 
port 's  Neck,  Westcbester  Co.,  affording  fine  cabinet  spécimens;  in  Cornwall,  Monroe,  and  War- 
wick.  Orange  Co.,  sometimes  in  laree  crystals  at  Warwick;  and  from  Ricbmond  to  New  Brigbton, 
Richmond  Co.  In  N.  Jernep,  at  Hoboken,  witb  brucite.  magnesite,  etc.,  and  tbe  marmolite 
▼ariely;  also  at  Frankfort  and  Bryan;  at  Montville,  Morris  Co.,  silky  tibrous  (cbrysotile)  and 
retinalite,  witb  common  serpentine,  produced  by  tbe  altération  of  pyroxene.  Merrill,  1.  c.  In 
Bsnn.,  massive,  fi  brous,  and  foliated,  of  varions  colors,  purple,  brown,  green.  and  gray,  at 
Texas,  Lancaster  Co.;  also  at  Nottingbam  and  West  Gk>shen.  Cbester  Co.;  at  West  Cbester, 
Cbester  Co.,  tbe  fcilliamnte;  at  Minerai  Hill,  Newtown,  Marple,  and  Middletown,  Dcluware 
Co.:  a  variety  looking  like  meerschaiim  or  litbomarge  at  [Middletown;  at  £aston,  pseudomor- 
pbous  after  pyroxene  and  ampbibole.  In  Maryland,  at  Bare  Hills;  at  Cooptown,  Harford  Co.,. 
witb  diallage;  also  in  tbe  nortb  part  of  Cecil  Co.  In  Caltfomia,  at  varions  points  in  tbe  Coast 
Range  (cf.  Becker,  1.  c). 

In  Canada,  abundant  among  tbe  metamorpbic  rocks  of  tbe  Eastem  Townsbips  and  Gaspé 
çeninsula,  Québec;  at  Tbetford.  Coleraine.  Brougbton,  Orford,  S.  Ham.  Bolton.  Sbipton, 
Melbonrne.  etc.  The  flbrous  variety  cbrysotile  (asbestus,  bostonite)  often  forms  seams  several 
incbes  in  tbickness  in  tbe  massive  mmeral,  and  is  now  extensively  mined  for  tecbuical  purposes. 
Massive  Laurentian  serpentine  also  occurs  in  Grenville.  Argenteuil  Co.,  Québec,  and  Noi-th 
Burçes.s,  Lanark  Co.,  Ontario.     In  N.  Bmmimek,  at  Crow's  Nest  in  Portland. 

Tbe  names  Serpentine,  Ophite,  Lapis  eolubrinue,  allude  to  tbe  green  serpent-likecloudings  of 
tbe  serpentine  marble.  Retinalite  is  from  Qevivrf,  renn;  Picrolite,  from  ttik^ôÇ,  bitter,  in  allu- 
sion to  tbe  magnesia  (or  Bittererde)  présent;  TfiermophylUte  from  ^epurf,  ^«<*^  and  ^liAAov, 
leaf,  on  account  of  tbe  exfoliation  when  beated;  CliryaotiU,  from  x^J^^-oÇ,  golden,  and  n'AoÇ, 
fibrouê;  MeUtxiie.  from  uéra^a,  »ilk;  Marmolite,  from  fiafj^atpoa,  toêhine.  "in  allusion  to  its 
pearly  and  somewbnt  metallic  luster"  (Nutlall). 

Artif.— Formed  by  A.  Gages  in  transparent  amorpbous  mass.  by  placinç  a  solution  of  gelat- 
inous  silicate  of  magnésium  in  a  dilute  solution  of  potasb.  It  is  deposited  after  some  months' 
standing.     (Uep.  Brit.  Assoc..  208,  1863.) 

On  tbe  origin  and  occurrence  of  serpentine,  aee  tbe  following: 

Rose,  Pogc.  82,  511, 1851.  Tscbermak.  Ber.  Ak.  Wien  56  (1).  261,  288, 1867.  Rotb,  Abb.. 
Ak.  Berlin,  p.  889,  1869.  Drnscbe,  Min.  Mittb  ,  1,  1871.  Leniberjr.  Zs.  G.  Ges  .  27,  581.  1875. 
Weigand,  31in.  Mittb.,  188,  1875.     Bonney,  Lizard.  Q.  J.  G.  Soc.  33  884.  1877.    Heddle, 
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Trans.  R  Soc.  Ed..  28,  45,  1878.  Cossa,  Mem.  Ace.  linc.  2.  988, 1878.  Hare,  Inaug.  Diss. 
Breslau,  1879.  Hussak,  Min.  Mitth.,  6.  61,  1883.  T.  Stenr  Hunt.  Geol.  Hist.  Serpentine,  1888, 
Origin  of  Cryst.  Rocks,  1884;  Williams.  Am.  J.  Se.,  34.  137,  1887.  Merrill,  Proc.  U.  S.  Nat. 
Mus.,  105,  1888.  Becke,  U.  S.  G.  Surv.,  Mon.  13,  108,  1888.  For  a  popular  account,  see  Jle 
récent  work  by  R.  U.  Jones  (London,  1890):  **  Asbestos,  its  properties,  occurrences  and  uses." 

On  the  crystalliue  structure  of  serpentine,  see  the  followÎDg: 

Websky,  Zs.  G.  Ges..  10,  277,  1856.  Dx.,  Min.,  1.  106  et  seq.,  1862.  Reusch,  Pogg.,  127, 
166,  1866.  Wiik,  Ofv.  Finks.  Vet.  Soc.,  17,  8,  1874r-75.  Hussak,  Min.  Mitth.,  6,  61,  1888. 
Roseubusch,  Mikr.  Pliys.,  557, 1886.  Brauus,  Jb.  Min.,  Beil.,  6,  275, 1887.  Patton,  Min.  Mitth., 
9,  85,  1887.  Lévy-Lcx.,  Min.  Roches.  278,  1888.  Tscbermak.  Ber.  Ak.  Wien,  99  (1).  263, 1890, 
100(1),  32.  1891. 

On  tbe  varions  forms  of  serpentine  (derived  f rom  cbondrodite)  at  the  Tilly  Foster  Iron  mine, 
Brewster,  N.  Y.,  see  J.  D.  Dana,  Am.  J.  Se,  8,  375.  1874. 

On  the  alteration-products  derived  dîrectly  or  iudirectly  from  the  chrysolite  rocks  of  Krems 
(Kremze).  Bobemia,  especially  with  référence  totbe  origin  and  subséquent  changes  in  tbe  serpen- 
tine, see  Schrauf,  Zs.  Kr.,  6.  321,  1882  (see  p.  666,  also  KelyphUe,  p.  447).  He  shows  that  much 
serpentine  is  impregnated  with  opal-silica,  and  includes  such  occurrences  under  tbe  gênerai  term 
èUieiaphUe,  This  may  be  true  of  aphrodite,  p.  675.  Enophiie  is  a  cbloritic  serpentine-like  altér- 
ation product;  analysis: 

SiO,        A1,0,      FcaO,       FeO         MgO        CaO         H,0 
G.  =  2-64  88-40         3*71         311         451         30-46         8-21         1706  =  10046 

On  the  altérations  connected  with  tbe  paleopikryte  of  Amelose  near  Bicdekopf,  cf.  R. 
Brauns,  Jb.  Min..  Beil.-Bd.,  6.  275,  1887.  Webskyite  is  an  altération -product  of  the  serpentine. 
Amorphous.     H.  =  3.     G.  =  1*771.    Color  pitch-black  with  brownish  green  streak.    Analysis. 

}  SiO,  34-92    Fe,0,  Al,p,  960    FeO  313    MgO  2162    H,0  81  04  (below  110"  21  p.  c.)=100-81 
Named  after  Prof.  Martin  Websky  (1824-1886). 


The  following  are  magnesian  silicates  allied  to  serpentine  but  of  somewhat  doubtful 
character: 

ToTAiGiTE  IleddU,  Trans.  R.  Soc.  Ed..  28,  455,  497,  1878.  A  serpentlnous  minerai  appear- 
ing  as  a  pseudomorphous  substance  surroundiug  malacolite  and  itself  often  enveloped  in  serpen- 
tine.   Color  pale  fawn.  sometimes  blue-black.    Soft.    Analysis  of  a  fawn-colored  variety: 

810,37  22     AUO,0  76     FeO  105     MnO  023     MgO  44-97     CaO  5  24     H>0  1064  =  10011 

Occurs  in  a  granular  limestone  at  Totaig,  Ross-shire.  Scotland. 

ZôBLiTZiTE  Fremel,  Min.  Lex.  Sachsen.  351,  1874,  Jb.  Min..  680,  1875. 
Massive.     Slightly  brittle.    Pale  gray  or  yellowish  white.    H.  =  8-4.    Anal. — Melling, 
Rg.,  Min.  Ch..  508. 1875.    2,  8,  Frenzel,  Jb.  Min.,  680,  1875. 


SiOa 

AUO, 

FeO 

MgO 

H,0 

1.  Zôblltz 

4713 

2-57 

2-92 

3613 

11-60 

=    100-25 

2.  Hnibschitz 

42-57 

912 

1-82 

82  90 

1819 

=      9960 

8.  Kflndler       G. 

=  2-49 

42-44 

4-67 

0-91 

88-49 

18-48 

r=      99-99 

Occurs  in  serpentine  at  ZOblitz.  similarly  at  K&ndler  near  Limbach;  also  as  an  incrustation 
on  chromite  in  serpentine  at  Hrubschitz,  also  at  Lettowitz.  both  in  Moravia.  Frenzel  liually 
cnlls  zôblitzite  a  somewhat  impure  white  serpentine. 

Metaxoite  Arppe,  Finsk.  Min..  Act.  8c.  Fenn.,  6,  580,  1861,  Holmberg,  Vh.  Min.  Gea, 
145,  1862. 

Massive,  compact;  also  radiated  or  granular'  crystalline.  G.  =  2'58-2-61.  Color  white  to 
greenisb  blue.    Anal. — 1.  2,  Asp.  and  3.  HUllsten.  Arppe,  Finsk.  Min.,  1.  c. 

SiO,      AlaO,  FcaO,    Mn,0,     MgO       CaO        H,0 

1.  Orvstala  38-69        968      470      undeL      15*28      undet.      12*97 

2.  "  37*90        9*78      6  73        205        12-23       18  79       1276  =  100-24 
2,  AmarpJtous            40-63      1017      6'78      undeU      11*24       1608       12-88 

Found  near  Lnpikko  in  Finland,  some  versts  south  of  Pitkaranta,âwith  serpentine.  Named 
from  its  neainess  to  metaxite. 

Htdrophite.  Hydrofit  Svanberg.  Ak.  H.  Stockh.,  186,  1839.  Jenkinsite  Sfiepard,  Am.  J. 
8c.,  13,  392.  1852.     Eisengymnit. 

Mns.«*ive;  sometimes  in  li  brous  criists. 


SERPENTINE. 


675- 


H.  =  2*&-^'6.  G.  =  2*65,  hydrophile;  2'4-2*6,  jenkinsite.  Luster  feeble,  subvitreoua. 
Color  mountaio-green  to  blackish  green.     Streak  paler.    Translucent  to  opaque. 

Jenkinsite  is  apparently  an  iron  serpentine;  hydrophite  the  same  with  one  more  molécule  of 
"water.    Websky  regards  hydrophite  as  impure  metaxite,  Zs.  G.  Ges.,  10,  284,  1868. 

Anal.— 1,  Svanberg,  1.  c.    2, 2),  Smith  &  Brush.  Am.  J.  Se,  16,  869,  1858. 


1.  Hydrophite 

2.  Jenkinsite 
8. 


I* 


SiO, 

8619 
38-97 
87-42 


AUO, 

2-90 
0-58 
0-98 


FeO 

22-78 
19-80 
20-60 


MnO 

117 
4-86 
406 


MgO 

2108 
22-87 
22  76 


H,0 

16-08  V,0.  011  =  100-2ft 
18  86  =  99-89 
18-48  =  99-28 


In  the  clneed  tube  gives  off  water.  B.B.  blackens  and  fuses  at  about  8  to  a  black  magnetic 
globule.  With  the  fluxes  gives  reactions  for  iron  and  manganèse.  Decomposed  by  hydiochloric 
acid. 

Hydrophite  occurs  at  Taberg  in  Smâland,  Sweden;  jenkimite^X  O'Neil's  mine  in  Orange  Oo., 
N.  T.,  as  a  fi  brous  incrustation  on  magnetite.  Named  HydraphiU  in  allusion  to  the  water 
présent;  and  Jênkinsûe  after  J.  Jenkins  of  Monrœ. 

Aphrodite.    Afrodit  Berlin,  Ak.  H.  Stockh.,  167,  172,  1840. 

A  soft  earthy  minerai  near  sepiolite.  G.  =  2-21.  Color  milk  whlte.  Opaque.  Perhap» 
H«Mg4Si40i5  but  of  doubtful  homogeneity,  cf.  Fischer,  Zs.  Kr.,  4,  868,  1880;  Schrauf,  ib.,  6^ 
858,  1882.     Anal— Berlin,  1.  c: 


810, 
51-66 


MgO 
38-72 


MnO 
1-62 


FeO 

0-59 


AlaO, 

0-20 


H,0 

12-82  =  100 


From  Lângban,  Sweden.    Named  from  ct0pdç,foam. 

Another  magnésium  silicate  analyzed  by  Delesse  gave:  SiO,  63*5,  MgO  28*6.  AI9O1  0-9 
(Fe,Os  tr),  H,0  164  =  994,  corresponding  to  MgO.SiOa.HaO. 

Occurs  in  serpentine,  of  a  white  or  yellowish  color,  with  a  wazy  luster,  and  somewhat  trans- 
lucent.   G.  =  2-885. 

Hampshirite  is  a  name  applied  by  Hermann  to  the  steatite  of  certain  steatitic  pseudomorph» 
having  mostly  the  form  of  quartz  described  aud  analyzed  by  Dewey  (Am.  J.  oc,  4,  274,  6, 
249.  6,  334, 1822,  1828).  who  obtained:  SiOa  60  60.  MgO  28-83,  AUO,  015.  FeO  259,  MnO  110, 
H,0  15-00  =  98-27.    Probably  not  homogeneous. 

Ckrolite.    Kerolith  Breithaupt,  Char.,  145.  254.  1823.    Cerolith  Gloek.,  1831.     Eerolite. 

Massive,  reniform,  compact  or  lamellar. 

Fracture  conchoidal.  Feel  greasy.  H.  =  2-2-5.  G.  =  2*3-2-4.  Luster  vitreous  or  résinons- 
Color  green ish  or  yellowish  white.  3'ellow,  reddish.  Streak  uncolored.  Transparent  to  trans- 
lucent. 

Anal. — 1.  EQhn's  scholars.  Lieb.  Ann.,  69,  368.  1846.  2.  Eûhn,  1.  c.  3,  Hermann.  J.  pr. 
Ch.,  96,  184.  1866     4,  Genth,  Am.  J.  Se,  33,  208,  1862. 


1.  Frankenstein 

2. 

8.  L.  Itkul,  green    G.  =  2*27 

4.  Harford  Co.,  Md.,  bl.  teh. 


SiO, 

47-34 

46  96 

47  06 
6109 


FeO 


NiO  2-80 
0-23 


MgO  H,0 

29-84  21-04=    98-22 

31-26  21-22  =    99-44 

31-81  18-33  =  100 

28-28  20-91  =  100-61 


B.B.  blackens.  but  does  not  fuse.  From  Frankenstein  in  Silesia,  associated  with  serpentine^ 
and  also,  according  to  KQhn,  brucite.  Similar  minerais  occur  at  L.  Itkul  and  with  the  serpentine 
of  Harford  Co.,  Maryland. 

Named  from  Ktfpôî,  wax,  and  XiBoî. 

LiMBACHiTB  Fremel,  Jb.  Min..  789,  1873;  Min.  Lex.  Sachsen,  184,  1874.  A  minerai 
resembling  eerolite  occurring  in  the  serpentine  of  Limbach.  Saxony.  Massive.  G.  =  2 '396. 
Luster  greasy.  Color  grayish  to  greenish  white.  Not  hard  nor  brittle.  Does  not  adhère  to  the 
tongue.    Analyses,  Frenzel: 

Fe,0, 
1-46 


SiO, 

A1,0, 

41-42 

2209 

42  08 

19-56 

MgO 

H,0 

23-67 

12-47=    99-66 

25-61 

12-34  =  101  00 

A  yellowish  apple-green.  massive,  earthy  minerai  from  Webster,  Jackson  Co.,  N.  C,  gave 
Dunnington.  Ch.  News.  26.  270,  1872  : 

G.  =  2-80       SiO,  48  87    A1,0,  22  21    FeO  16  14    Na,0  106    H,0  16  87  =  99-61 
The  relations  of  the  above  are  uncertain. 
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48a.  DSWBTUTB.  Bmmtm;  Man.  Min.  and  Oeol..  1826.  Gymnite  ThafMon,  PhH 
Mftg. ,  aa,  191,  1843.     Ëisengymnit  HaOe  and  Tauu,  Vh.  G.  Reichs.,  2^.  1887. 

Amorphous,  and  having  some  resemblance  to  gum  arable^  or  a  brownish  or 
yellow  resin.     Brittle,  and  often  much  cracked. 

H.  =  2-3-5.  G.  =  2*0-2-2.  Luster  greasy.  Color  whitish,  yellowish^  wine- 
yellow,  greenishy  reddish.     Tranelncent. 

Comp. — A  magnesian  silicate  near  serpentine  but  with  more  water.  Formula 
perhaps  4Mg0.3SiO,.6H,0  =  Silica  402,  magnesia  35-7,  water  24-1  =  100. 

AnaL— 1.  Brusb,  Dana  Min.,  286.  1854.  2,  Tboinson,  1.  c.  3,  Œllacher,  Zs.  G.  Ges.,  3, 
222.  1851.    4.  Hatle  and  Tauss,  1.  c.    Also  Haushofer,  Widtermann,  5th  Ed.,  p.  470. 

8iO,    MgO    FeO     H,0  Fe,0, 

1.  Texas.  Pa.  4815    35*95      —     2025      —  AlaO. /r.  =  99-86 

2.  Bare  Hills.  Md.      G.  =  222       4016    3600      —     21  60    116 CaO  0-80.  Al.O,  tr.  =  99 72 
8.  Tyrol.  Fleimsthal  G.  =  205       4040    3585      —     22  60    038  apatite  078  =  100 

4.  Kraubatb,  Eisengymnite  42*32    30*81    4*89    20*47      —  =  98*49 

Ualf  tbe  water  in  4  is  lest  at  110''-120°.  the  remainder  only  at  a  rcd  beat. 

P3rr.,  etc. — In  tbe  closed  tube  gives  off  much  water.  B.B.  becomes  opaque,  and  fuses  on 
the  edges.     Decomposed  by  bydrocbloric  acid. 

Obfl. — Occurs  witb  serpentine  in  tbe  Fleinnstbal,  Tyrol;  at  Passau  in  granular  limestone; 
also  at  Texas,  Penu.,  and  tbe  Bare  Hills,  Md.;  at  Middlefield,  Mass.  Named  after  Prof.  Cbester 
Dewey  (1784^1867).  Tbe  gymnite  of  Tbomson,  named  from  yvfivà^,  naked,  in  allusion  to  tbe 
locality  at  Bare  Hills,  Md.,  is  tbe  same  species. 

EmngymnUô  occurs  intermixed  witb  serpentine  and  gymnite  at  Eraubath,  Styria,  of  a  bright 
red  color.    H.  =3.    G.  =  1*986  of  material  not  entirely  pure. 

483.  QEMTUITJJ.  Nickel-Gymnite  Genlh,  Eell.  &  Tiedm.  Monatsb..  3,  487,  1851. 
Gentbite  Dana,  Am.  J.  Se.,  44.  256,  1867. 

AmorpbouB,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrusting. 

H.  =  3-4;  sometimes  (as  at  Michipicoten)  se  soft  as  to  be  polished  under  the 
nail,  and  fall  to  pièces  in  water.  G.  =  2*409.  Luster  résinons.  Color  pale  apple- 
green,  or  yellowish.     Streak  grecnish  white.     Opaque  to  translucent. 

Comp. — A  gymnite  with  part  of  the  magnésium  replaced  by  nickel 
2Ni0.2Mg0.3SiO,.6H,0  =  Silica  34-8,  nickel  protoxide  28-8,  magnesia  15-5,  water 
20*9  =  100. 

AnaL— 1,  Genth,  1.  c.    2,  Hunt,  Rep.  G.  Canada,  607,  1863. 

SiO,     NiO    FeO    MgO    CaO    H.O 

1.  Texas.  Pa.  35-36    3064    024    1460    026    1909  =  10019 

2.  Micbipicoten  Id.         33-60    30*40    2*25      3*55    4  09    1710  A],0.  8*40  =  99*89 

Tbe  so  called  gentbite  from  Webster,  Jackson  Co.,  N.  C,  gave  Dunnington  (Ch.  News,  26, 
270.  1872):  Si0«  49*89,  MgO  22*35,  NiO  16  60,  FeO  006.  H,0  12*36  =  101  26.  Occurs  as  an 
apple-green  incrustation.  G.  =  2*-tô.  Tbe  same  minerai  b^s  given  Walker  résulta  leading  to  a 
sepiolîte  formula  (see  p.  681). 

After  drying  at  a  température  above  100'  C,  Hunt  obtaUied  :  SiO,  35*80,  NiO  82*20. 
HaO  12-20. 

Pyr.,  etc.— In  tbe  closed  tube  blackens  and  gives  off  water.  B.B.  in  fusible.  Witb  borax 
in  O.F.  gives  a  violet  bead,  becoming  gray  in  R.F.  (nickel).  Decomposed  by  hydrocblorlc  acid 
witbout  gelatinizing. 

Obs.— From  Texas,  Lancaster  Co.,  Pa.,  in  tbin  crusts  on  chromite;  on  Michipicoten  Id., 
Lake  Superior,  of  a  greenisb  yellow  to  apple  green  color.  Also  reported  from  near  Malaga, 
8pain.  with  chromite  and  talcose  schist;  and  by  Wiser,  from  tbe  Saasthal  in  the  Upper  Valais. 

BôUisite  Breitb.,  B.  H.  Ztg..  18,  1,  1859,  may  be  esseutially  tbe  above.  It  occurs  with  pbos- 
pbate  of  nickel  at  ROttis  in  Voigtland,  in  amorphnus  ma.sses  and  reniform  incrustations,  apple- 
green  or  emerald-green,  of  little  luster,  translucent  to  subtranslucent,  but  opaque  wben  eartby» 
witb  H.  =  2-2*25,  and  G.  =  2  358-2*870. 

483A.  Garnibrite  W.  B.  Clarke,  1874.  Oarnier,  Bull.  Soc.  G..  24.  488.  1867.  A  new 
minerai  from  Nouméa.  New  Caledotiin,  A.  Liversidge.  J.  Ch.  Soc.,  12,  618,  July,  1874; 
Noumeite,  Noumeaite,  /(f.,  Proc.  Roy.  Soc.,  N.  S.  W.,  Dec.  9, 1874;  Sept.  1, 1880;  Min.  N.  B.  W.. 
275.  1888.    Numeite. 


1-68 

FeO  0-48. 

CaO  1  07 

1-57 

=    99-75 

[=99-98 

0-55 

=  100 

011 

=    99  89 

1-67 

CaO  tr.  = 

99-85 

800 

CaO  tr.  = 

100-14 

0-89 

=    9906 

0-55 

=    99-57 

0-57 

=  100 

1-36 

=  10014 

1-26 

=  100-88 

1-88 

=  100 

188 

=  100-24 

118 

=    99-90 

GBNTHITB,  Q77 

AmorphouB.  Soft  and  friable.  G.  =  2*8-2*8.  Luster  doll.  Color  bright  apple-green,  pale 
green  to  nearly  white.    In  part  unctuous;  sometimes  adhères  to  the  longue. 

An  important  ore  nf  nickel,  consisting  essentially  of  a  hydrated  silicate  of  magnésium  and 
nickel,  perbaps  H«(Ni.Mg)Si04  +  &<!•  but  very  variable  in  composition,  particularly  as  regards 
tbe  mutual  replacement  of  nickel  and  magnésium,  and  not  always  a  bomogeneous  minerai. 
Liversidge  bas  attempted  to  distinguish  two  varieties,  one  of  wbich  is  dark  green  and  unctuous» 
naumeUê;  the  otber  rarer,  pale  green  and  adhesive  to  tbe  tongue,  gamierite  (anal.  7). 

Anal.— 1  Dann  (?).  Ber.  med.  Ges.,  Jan.  7.  1878.  2.  Gamier.  C.  R.,  86,  684,  1878. 
8,  Eiepenbeuer,  Ber.  nied.  Qes.,  July  14,  1879.  4,  5,  Liversidge,  1.  c,  1880.  6.  Id.,  1.  c,  1874. 
7,  Id.,  Proc.  R.  Soc.  N.  S.  W.,  Dec.  9,  1874.  8,  Dmr..  Bull.  Soc.  Min.,  1. 29, 1878.  9-11,  Liver- 
sidge, 1.  c,  1880;  also  otber  anals.,  in  part  by  Leibius.  12,  Gamier,  white  veins  in  tbe  green 
minerai,  resembling  sepiolite,  1.  c.  18, 14,  Hood,  Min.  Res.  U.  &,  1»  404, 1888.  15.  F.  W.  Glarke. 
Am.  J.  Se.,  36,  483,  1888. 

SiO,    NiO      MgO    H,0    AUO,,Fe,0, 

1.  N.  Caledonia  8545    45 15      247    15- 55»        0  50         =    9912 

2.  "  "  44-40  88-81  8*45  10  34 
8.  "  "  87-78  83-91  1066  1588 
4  Nakety,  drtrA; ^rm.                     88-35    8252    1061    17-97» 

5.  Kanala,  grn.  87-49*  29  7-i     1497    17  60» 

6.  N.  Caledonia      G.  =227    |  47  24    2401    21  ^H      5-27'» 

7.  "         "  G.  =2-58        47-90    24  00    12  51     12  73 

8.  •'         •  G.  =  2-87       42-61    2191    1827    15  40 

9.  OuaXlou,  Ught gm.  4825    1460    1640    19-77 

10.  ••        paUgm.  5015    1020    1743    2165* 

11.  Kanala,      *•      "  51-94«     2*32    21-35    23-17» 

12.  N.  Caledonia  4180       —      37-38    20  39 

13.  Douglas  Co.,  Oregon  4821    2388    1990      6  68 

14.  •*         "  "  40-55    29-66    2170      700 

15.         •  44-73    27-57    1056    15-86» 

•  At  100**  in  (1)  4-05;  In  (4)  6-44;  in  (5)  8*65;  (9)  1095  (105°);  in  (10)  11  28;  in  (11)  14-30. 
*  floluble  SiO,  0  70.  «  Do.,  in  (11)  018.  ^  First  dried  at  100°.  •  At  110%  8-87. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Nouméa,  capital  of  New  Caledonia;  asso- 
ciated  witb  chromic  iron  and  steatite;  also  at  numerous  otber  points  on  tbe  island.  Hie  three 
cbief  districts  are  tbe  Eanala-Méré-Euana,  'Fbio-Port  Bouquet,  and  Bourindi  (cf.  Min  Res. 
U.  S.,  300,  1885) 

Tbe  supply  is  very  large,  and  tbe  amount  tbat  can  be  mined  in  gênerai  greater  tban  the 
market  calls  for;  it  is  stated  tbat  for  several  years  1000  tons  of  the  ore  per  annum  bave  been 
marketed.  Meissonier  bas  reported  tbe  existence  of  similar  deposits  in  the  province  of  Malaga, 
Spain,  C.  R.,  83,  229.  1876. 

Deposits  of  a  similar  ore,  perbaps  of  large  extent,  occur  at  Riddle  in  Douglas  County, 
Southern  Oregon.  Also  at  Webster,  Jackson  Co.,  N.  C;  in  botb  cases  in  connection  witb  a 
peridotyte.  Clarke  (1.  c.)  shows  tbat  the  former  may  owe  tbeir  origin  to  a  nickel-bearing  chnrso- 
lite,  Hnd  the  Nortb  Carolina  minerai  probably  bad  the  same  origin  (Biddle,  Min.  Res.,  170,  lw6). 

De  Saulbsite  Koenig,  Proc.  Ac.  Pbilad.,  185,  1889 

A  hydrous  silicate  of  nickel  and  zinc,  associated  witb  cbloanthite  and  a  nickel  arsenate.  It 
is  amorphous,  of  a  yellowisb  green,  apple-  or  emerald-green  color,  and  occurs  as  an  incrustation 
-or  fiUing  cavities  in  purple  fluorite.    Analysis  gave. 

SiO,  NiO  ZnO  FeO  CaO  MgO  H,0  As,0. 

81-62  88*22  4*00  208  070  042  16  58»  4-77=98-84 

•  At  100*  9-44  p.  c;  at  600°  7*14. 

From  tbe  Trotter  mine  at  Franklin  Fumace,  N.  J.  ;  named  af ter  the  manager,  Major  A.  B. 
de  Saules. 

The  following  are  otber  nickel  silicates,  of  doubtful  cbaracter: 

PiiufiLiTB.  GrQner  Chrysopraserde  (fr.  Kosemûtz)  Kla/pr.,  Schrift.,  Ges  N.  Berlin.  8,  17, 
1788,  Beitr.,  2,  134,  1797.     Pimelit  Kamst..  Tab..  28.  72,  1800. 

Massive  or  eartby.  H.  =  2'5.  G.  =  2-28-2-3;  271-2-76,  Baer.  Luster  weak,  greasy.  Color 
apple-green.  Streak  greenish  white.  Translucent  to  sub-translucent.  Feel  greasy.  Dœs  not 
adhère  to  tbe  tongue.  Anal.— 1,  Klaprotb.  l.c,  and  Rg.,  Min.  Cb.,  871,  1860.  2,  W.  Baer,  J. 
pr.  Cb.,  66,  49,  1852. 

1«  Chrpêoprcue  earih 
2.  Hard  PimeUte 


SiO, 

AUO. 

Fe,0, 

NiO 

MgO 

CaO 

H,0 

35  90 

5-00 

4-58 

15-68 

1-25 

0-42 

88-12  =  100 

85-80 

•28-04 

2-69 

2-78 

14-66 

— 

21-03  =  100 
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Pimelite  gives  water  in  the  dosed  tube,  is  infusible  B.B.,  and  with  the  fluzes  reacU  for 
nickel.    Decomposed  by  acids.     From  Sileda  and  elsewhere.    Named  from  ictfieXrf.fainet». 

Alipite.    Pimelk  Schmidt,  Pogg.,  61,  888,  1844.    Allplt  Qlœk.,  1846.    Massive;  earthy. 
H.  =  2-5.    G.  =  1  44-1  46,  Schmidt.     Color   apple-green.     Not  unctuous.    Adhères    to    t£o- 
tongiie.    Analysis.— Sclimidt. 

SiOa  54-63      Al.O,  0*30       NiO  8266       FeO  113      MgO  5*89      CaO  016      H,0  6-23  =  !()(► 

From  Silesia.    Niimod  from  the  Greek  dXntrfî,  noi  greasy. 

Repdanskitk  Herinann,  J.  pr.  Ch.,  102, 405, 1867.  An  earlhy  minerai  occurring  in  masses 
which  fall  to  powder  uudtr  olight  pressure.  Adhères  to  the  tongue.  Oolordirty  grayish  green. 
G.  =  2-77.     From  Revdinsv.  UntU      AmmIv  is: 

BiOa8210     Al.O.  3-25     FeO  12  15     N 10  18  33     MgO  1150     H.O  9  50     Sand  13*00  =  99-83 


484.  TALO.  MixyvTiTi<>  Xt^oî  Theophr.  Magnetis  Qerm.  Talck,  Glimmer,  Agric., 
Foss.,  254,  Interpr.,  466,  1516.  Talk,  Creta  Brianzonia,  C.  Hispanica,  C.  Sartoria,  Telgsten  = 
Lapis  Ollaris  Wall.,  Miu,  138,  184,  1747.  Taloum,  Taigsten.  Specksten,  Steatltes.  Orarut ,  Min., 
89,  75,  1758.  Talc.  Soapslone,  Steatite,  Potstone.  Craie  de  Briançon,  etc.,  Fr.  Pyrallolite  pt 
HoTdemk,,  Schw.  J.,  31,  889, 1«20.     Rensselaeritc  Emmom,  Kep.  G.  N.  Y.,  152. 1887.    Agalite. 

Orthorhorabic  or  monocliuic:  Rarely  in  tabular  crystals,  hexagonal  or  rhombio 
with  prismatic  angle  of  60°.  Usually  foliated  massive;  sonietimesin  globular  and 
stellated  groupa;  also  granular  massive,  coarse  or  fine;  fibrous  (pseudomorphous) ;. 
also  compact  or  cryptocrystalline. 

Cleavage:  basai  perfect.  Sectile.  Flexible  in  thin  laminœ,  but  not  elastic. 
Percussion-figure  a  six-rayed  star,  orientated  as  with  the  micas.  Feel  greasy. 
H.  =  1-1 'ô.  G.  =  2"7-2*8.  Luster  pearly  on  cleavage  surface.  Color  apple-green 
to  white,  or  silvery-white;  also  greenish  gray  and  dark  green;  sometimes  bright 
green  perpeudicular  to  cleavage  surface,  and  brown  and  less  translucent  at  right 
angles  to  this  direction;  brownish  to  blackish  green  and  reddish  when  impure. 
Streak  usually  white;  of  dark  green  varieties  lighter  than  the  color.  Subtrans- 
parent to  translucent.    Optically  négative.    Ax.  pi.  ||  o.     Bx  _L  ^•«     Axial  angle: 

Rhode  Island  2E,  =  19'  1'  %E^y^  ==  17"  56'  Dx.' 

Agalite  2E   =  80°-40'  p  —  v,      Scheibe,  Zs.  G.  Ges.,  41,  664,  1889. 

Steatite  when  rubbcd  with  gun-ootton  or  Eienmayer's  amalgam  or  fur  becomes  negatlvely^ 
electrified.    Wied.,  Belbl.,  22,  707.  1889. 

Var. — 1.  Foliated,  Talc.  Consists  of  folia,  usually  easily  soparaled,  baving  a  greasy  feel,  and 
presenting  ordinarily  light  green,  greenish  white,  and  white  colors.     G.  =  2-55-2*78. 

2.  Massive,  Steatite  or  Soapstone  (Specksieiu  Oerm.).  a.  Conrse  granular,  gray,  grayish 
green,  and  brownish  gray  In  colors;  H.  =  1-2  5.  Potstone  or  Lajris oUaris  (Topfstein,  Lavez- 
steiu,  Giltstein  Oerm.)  is  ordinary  soapstone,  more  or  less  impuro.  b.  Fine  gninular  or  crypto- 
crystalline, and  soft  enough  to  be  used  as  chalk;  as  the  French  chalk  {Craie  de  Briançon),  whick 
is  mil k- white  with  a  pearly  luster.  c.  Indurated  taie.  An  impure  slaiy  talc,  barder  than  ordi- 
nary talc.  Talcose  slate  is  a  dark,  slaty,  argillaceoiis  rock,  huving  a  somewhat  greasy  feel,  which 
it  owes  to  the  présence  of  more  or  less  talc. 

Much  of  the  steatite  is  pseudomorphous  like  the  following. 

3.  Pseudomorphcms.  a.  Fibrous,  fine  to  coarse,  altered  from  enstHtite.  h.  Bensselaeriie, 
cryptocrystalline,  or  wax-like  in  composition,  but  of  ten  baving  the  form  and  cleavage  of  salite 
or  pyroxene,  and  evidently  pseudomorphous;  colors  whitish,  yellowish,  grayish,  greenish  white  to 
very  dark,  and  sometimes  pearl-white;  H.  =  8-4;  G.  =  2*874  Beck;  2-75"7,  fr.  Grenville,  2*644, 
fr.  Charleston  Lake,  in  Canada,  Hunt;  usually  translucent  in  pièces  a  fourth  of  an  inch  thick. 
8ome  agalmatolite  is  hère  included.    Anal.  15  is  of  a  vailety  of  talc  produced  from  chrysolite. 

Pyrallolite  is  partlv  pseudomorphous  steatite,  after  pyroxene,  like  rensselaerite.  It  varlea 
exceedingl^  in  composition,  as  shown  by  Arppe  and  others,  and  as  recognized  by  A.  £.  Noiden- 
skiOld  in  his  Finland  Mineralogy,  the  suica  ranging  from  49  to  76  p.  c.  It  includes  pyroxene, 
therefore.  in  varions  stages  of  steatitlc  altération. 

Comp. — An  acid  metasilicate  of  magnésium,  H^Mg,Si^O„  or  H,0.3Mg0.4SiO. 
=  Silica  63-5,  magnesia  31*7,  water  4*8  =  100.  Tne  water  goes  ofl  only  at  a  rea 
beat.     Nickel  is  sometimes  présent  in  small  amount. 

Clarke  and  Schneider  (Am.  J.  Se. ,  40,  806,  1890)  hâve  obtained  the  following  water  deter^ 
mlnations  (anal.  17): 

105"  250"-800''  redheat  white  heat 

0-07  0-06  4-48  0'86 


TALO. 


67» 


AJao  when  treated  with  dry  hydrochloric-acld  sas  for  15  hours  at  888*-412*  no  appréciable: 
change  of  weigbt  reftulted.  Furtuer,  upon  intense Ignition  over  the  blast-lamp  and  subséquent 
boilÎDg  with  scxllum  carbonate  solution  15*36  p.  c.  SiOs  was  given  up  accordlng  to  the  reaction: 

H4Mg,Si40„  =  SMgSiO,  +  SiO,  +  H,0. 

The  solution,  however,  had  no  effect  upon  the  minerai  before  ignition.  The  stability  with 
acids  and  libération  of  silica  as  noted  make  it  reasonably  certain  that  the  formula  of  an  acid 
metasilicate,  as  written  above.  is  correct. 

AnaL— 1-12,  Scheerer,  Pogg.,  84,  321  ei  êeq.,  1851.  13.  Ullik,  Ber.  Ak.  Wien,  67  (1),  946. 
1868.  14.  Cohen,  Jb.  Min.,  1,  119.  1887.  15,  Genth,  Am.  J.  Bc.,  33,  200.  1862.  16,  Adger, 
Ch.  News.  26,  270,  1870.  17,  Clarke  &  Schneider.  1.  c.  18-20,  Scheerer,  1.  c.  21,  22,  Huut. 
Kep.  G.  Canada,  470,  1863.  23.  £.  8.  Sperry,  priv.  oontr.  24.  G.  A.  Graves,  priv.  contr. 
25,  Jannettaz.  Bull.  Soc.  Min.,  14,  66,  1891. 


G. 

1.  Tyrol,  green  2*69 

2.  '*     fol  sehiêtoBe       .        276 

8.  St  Gothard,  uihite.  foUated 
4.  "  "     radiated 
6.             *                "     Jibr&uê 

6.  Wallis  2-79 

7.  Mautern  (?) 

8   Zl^hWlz,  green  2*80 

9.  YttreSogn,  ^fwn./0/ta(0d   2*70 
-  2-79 

2-78 


10.  Raubjerg,  dark  green 

11.  KOraas,  green 

12.  Falun 
13    Greiner 

14.  Griqualand.  SteatUe 
15    Webster,  N.  C. 

16.  SwavneCo..  N.  C. 

17.  Fairfax  Co.,  Va. 


2-794 


2-82 


SiO,    FeO    MgO    H.O  AUO.  NiO 

6212    1-58    3115    473      —     0-24=    9982 
61-16    1-40    81-17    5  31    0*46    0*39  =    99*89 


6085  009  8208  4*95  171 

62-15  0-38  3304  3*21  101 

6151  0*12  30*93  2*84  0*83 

62  34  0*61  31-96  4*82  0*35 

62-37  065  32-02  481  0*32 

60*31  211  2994  587  1-24* 

6169  2  33  30-62  494  — 

61*63  1*20  31*37  5*13  016 

62  0:3  1*57  30  62  504  003 

5710  1*07  30-11  607  5*50* 

61-51  1*38  30-27  4-88  108 

63*29  4*68  2713  4*40  1 40« 

64*44  1-39  33-19  034  0*48 

57*72  064  33-76  601  252 

62*27  0*85  30-95  4*91  110* 


CaO  tr.  =99*68 
CaO  0  07  =  99-86 
CaO  3  70  =  99-93 
=  100  08 
=  10017 
=    99*77 
=    99  87 
=    99-88 
=    99*61 
—   =    99*85 
1*06«=  10018 

CaO  ir.  =  100'9a 
=  100*07 
=  100-65 
=  100-08 


0-30 
0*29 
0-89 
0-32 


0-23 


Fe,0,  0-45. 


•»  Fe,0«  0-81. 


•  Fe,0,  0*16.         0  Fe,0,  0*95.         •  CaO  0*36,  SrO  0-70 


Pêeudomarphouê  Talc. 

G. 
2-79 


18.  Feiiestrelles 

19.  Wunsiedel 

20.  Cbina 

21.  (Canton.  N.  Y., 

22.  Grenville 

23.  Edwards.  ,/2&fVtM 
24. 
25  Madagascar, 


Benu. 


i< 


(« 


« 


2-78 


8-906 


SiO,  FeO  MgO  H.O  A1,0« 

62-29  1*22  31*55  4*83  0  15=100-04 

62  35  1*34  31*32  4*78  tr.    =    9979 

62*30  1*62  31*32  4*89  006  =  100*19 

6110  1*62  31*63  5-60      —   =    99  95 

61*60  1*53  31*06  5*60      —   =    99  79 

60*59  0*21  34*72  8*77  013  MnO  116  =  100*68 

59*92  0*76*8137  625  050^ CaO 0  57,  Na,0 0*48  =  99*85 

62  3  2-6  29*4  51        -^  =    994 


•MnO. 


*  Incl.  Fe»0.. 


Bachman  bas  described  (Am.  Ch.  J.,  10,  45,  1886)  a  minerai  from  Webster,  Jackson  Co., 
N.  C.  occurring  in  minute  micaceous  scales  of  a  pale  yellowish  green  color;  readily  crushed 
to  an  unctuous  powder.    Analysis  gave: 


G.  =  2  81 


SIO,        NiO        MgO        H.O      A1,0,     FeO 
53  91        15*91        19  39        6-30»      265        1*46  =  99*62 
•  At  100'  0*80. 


This  corresponds  to  a  highly  nickeliferous  hydrated  talc. 

The  steatite  from  GOpfersgrQn.  in  which  Eiaprotb  found  but  59*5  per  cent  of  silica,  along 
with  MgO  30*5.  FeO  2*3.  H,0  5*5(Beitr..  2. 177, 1797),  is  wbat  bas  been  called hydrosteatiu.  The 
Fenest relies  (Piedmont)  pseudomorph  bad  the  clea vnge  of  amphibole;  of  those  of  Wunsiedel 
(from  GOpfersgrUn).  19  was  a  pseudomorph  after  dolomite. 

Pyr.,  etc.— in  the  closed  tube  B.B.,  when  intensely  ignited.  most  varieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliâtes,  and  fuses  with  difficulty  on  the  thin  edges  to  a  white 
enamel.  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  decomposed 
by  acids.    Rensselaerite  is  decomposed  by  concentrated  sulphuric  acid. 

Oba. — ^l^lc  or  steatite  is  a  very  common  minerai,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  régions.  It  is  often  associated  with  serpentine,  talcose  or  chloritic  schist,  and  dolo- 
mite, and  frequently  contains  crystals  of  dolomite,  breunnerite,  also  asbestus,  actinolite,  tourma- 
line, magnetite. 


680  8IUCATB8. 

Steatite  is  the  material  of  many  paeudomorphs,  among  which  the  moet  common  are  those 
-after  pyroxene,  hornblende,  mica,  Bcapolite,  and  spinel.  The  magnesian  minerais  are  those 
whicb  commouly  afford  steatite  by  altération;  while  those  like  scapolite  and  nephelite,  which 
contain  soda  and  uo  magnesia,  most  frequently  yield  pinite-like  pseudomorpbs.  There  are  also 
ateatitic  paeudomorphs  after  quartz,  dolomite,  topaz,  chiastohte,  stauroîite,  cyanite,  garnet, 
vesuvianite,  chrysoliie,  gehlenite.  Talc  in  the  fibrous  form  is  pseudomorph  after  enstatite.  On 
pseudomorpbs  of  talc  after  quartz,  see  Weinschenk,  Zs.  Kr.,  14,  805,  1888. 

Apple-green  talc  occurs  at  Mt.  Greiner  in  the  Zillerthal,  Tyrol;  in  the  Valais  and  St.  Gothard 
in  Switzerland;  also  otber  places  above  mentioned;  also  in  Comwall,  near  Lizard  Point,  with 
serpentine;  in  Scotland.  with  serpentine,  at  Portsoy  and  elsewhere;  on  Unst,  oneof  the  Shetland 
islauds;  at  Croky  Uead,  Dunglow,  Ireland,  etc.  Aflbrouê  talc  (pseudomorphous)  with  pearly 
luster,  slightly  greenish  color,  and  greasy  feel,  has  been  described  from  Madagascar  (anal.  25). 

In  N,  America,  foliated  talc  occurs  in  Maine,  at  Dexter.  In  VermonU  at  Bridgewater, 
handsome  green  talc,  with  dolomite;  at  Athens  or  Grafton,  Westfield,  Marlboro,  Newfane.  In 
New  Hampshtre,  at  Francestowu,  Pelham,  Orford,  Eeene,  and  Richmond.  In  Mass.,  at  Middle- 
field,  Windsor.  Blanford,  Andover,  and  Chester.  In  B.  Island,  at  Smitbfield,  délicate  green  and 
white  lu  a  crystalline  limestoue.  In  N,  York,  at  Edwards,  St.  Lawrence  Co.,  a  fine  fibrous  talc 
{agaliie)  associated  with  pink  tremolite;  near  Amity:  on  Staten  Island,  neur  the  quarantine, 
common  and  indurated;  four  miles  distant,  in  dctaohed  masses  made  up  of  folia,  snow -white. 
In  N,  Jersey,  at  Lockwood,  Newton,  une  Sparta.  In  Penn.,  at  Texas,  Nottin^ham,  UnioDYllle; 
in  South  Mountain,  ten  miles  south  of  Carlisle;  at  Chestnut  Hill.  on  the  Schuylkill,  talc  and  also 
soapstoue,  the  latter  quarried  exteusively.  In  Maryland,  at  Cooptown,  of  green,  blue,  and  rose 
colors.  In  N.  Car.,  at  Webster,  Jackson  Co.,  a  variety  supposée!  by  Grentb  to  be  altered  chryso- 
lite.  In  Canada,  in  the  townships  Bolton,  Sutton,  ana  Potton,  Queljec.  with  ste:itite  in  beds  of 
Cambrian  âge;  in  the  township  of  Elzevir,  Uastings  Co.,  Ontario,  an  impure  grayish  yar.  in 
Archœan  rocks. 

The  so-called  rensselaerite  occurs  in  northem  New  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxene).  Fowler,  De  Kalb,  Edwards  (at  the  iron  mine,  a  white  variety,  from  which 
ink-stands  hâve  been  made),  Russel,  Gouverneur,  Canton  (in  small  crystals),  Ilermon  (in  large 
masses,  crystalline  massive);  and  in  Canada,  at  Grenville.  Charleston  Lake.  near  Brockville, 
Rawdon,  and  Kamsay.  It  is  often  associated  with  crystalline  limestone,  and  graduâtes  at  times 
imperceptibly  into  serpentine;  its  rock-masses  are  irregular,  and  are  seldom  continuons  for  more 
than  three  or  four  hundi-ed  yards. 

A  white  steatite  of  a  silvery -pearly  luster  was  the  Magnetis  of  Tbeophrastus— a  stone,  accord- 
ing  to  this  autlior,  of  silvery  luster.  occurring  in  large  masses,  and  easily  eut  or  wrou^ht.  The 
Word  is  the  origin  of  the  modem  magne*ia.  Agricola,  in  his  "  Interpretatio  Herum  Metallicarum" 
appended  to  his  works  (1546),  gives  as  a  Germ&n  synonym  of  Magnetis,  TeUck;  and  he  adds,  as 
otber  synonyms.  SUberioem  and  Katiensilber,  and  also  Ulimmer,  the  German  now  for  mica,  evi- 
dently  coufouudiug  the  two  minerais.  He  mentions  its  résistance  to  fire,  and  speaks  of  it  as 
lapù»  seissiliê. 

Otber  later  writers  dérive  the  word  taie  from  the  Arabie  talk;  and  Aldrovandus  (1648)  states 
that  it  is  of  Moorisb  introduction,  addiug,  "  Hoc  nomen  apud  Mauritanos  «te^am  significare  dici- 
tur,"  Stella  Terrœ-Siar  of  the  Earlh— being  one  old  name  of  the  minenil,  riven  it  because  **  like 
a  star  and  with  silvery  luster  it  sbines."  Cœsius ("De  Mineralibus,"  168d)  writes  the  word  in 
Latin,  Talchus,  but  most  otber  writers  of  that  century,  Taleum. 

The  word  sieatitis  occurs  in  Pliuy  as  the  name  o^  a  stone  resembling  fat;  but  no  further 
description  is  given  that  can  with  certainty  identify  it. 

Rensselaerite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  Y. 

Réf.—»  Min.,  1,  97.  1862.  N.  R ,  99  1867. 

TaI/Coid  Naumann  is  a  snow-wbite,  biojidly  foliated  talc  of  Pressnitz.  described  by  Scheerer 
as  neutralt'r  kieselsaurer  Hydrotale.  Analyses  by  Scheerer  and  RiChter  show  68  p.  c.  SiOs.  It 
may  bq  only  common  talc  with  disseminatcd  quartz. 

» 

486.  SBPIOLITB.  Meerscbaum  Qerm,,  Wern.  3ergm.,  I.,  877,  1788.  L'Écume  de  mer 
F)'.  Keffekill  Kino.,  1,  144,  1794.  Magneslte  pt.  Brongn.,  Min.,  1807,  Magnesite  id,,  1824. 
Sepiolitb  Oloek..  Syn.,  190.  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like;  also  rarely 
fibrous. 

H.  =  2-2*5.  G.  =  2.  Impressible  by  the  nail.  In  dry  masses  fioats  on 
water.  Color  grayish  white,  white,  or  with  a  faint  yellowish  or  reddish  tinge,  bluish 
green.     Opaque. 

Comp.— H,Mg,Si,0,„  or  2H,0.2Mg0.3SiO,  =  Silica  60-8,  magnesia  27-1,  water 

12*1  =  100.     Some  analyses  show  more  water  (2H.jO),  which   is  probably  to  be 

regarded  as  hygroscopic.     Copper  and  nickel  may  replace  part  of  the  magnésium. 

Anal.— 1-3,  Scheerer,  Pogg..  84,  381.  362.  1851.  4,  o,  Cbester.  Am.  J.  Se..  13.  296,  1877. 
6,  P.  H.  Walker,  Am.  Cb.  J.,  10,  44,  1888.     For  otber  analyses,  see  5th  Ed  ,  p.  466. 
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0-56    =  10007 
1-74    =  100  15 
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22-50 
18-29 
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5-17»» 

liygr.HaO 

8-80»  =    99-74 
10-82<  =  100  06 

55-88 

15-62 

NiO 

17-84 

10-77* 

OW 

—     =  10017 

0  IdcI.  1  02  Fe,0,,  209  Md,0, 

u 

•  Below  110*. 

1.  Turkoy 
8.  Greeoe 

a 

4.  XJtah,  whiU^fbnmê 

5.  *  '     Uuiêh  green 

«.  Webster,  N.  C.       G.  =  2*58 

♦  Incl.  0  70  Fe,0,,  814  Mn,0«. 

^  At  100'.  5*18  p.  c.  •  Fe,Oa. 

19  to  20  per  cent  of  water  were  found  bv  Berthier  in  meerschaum  from  Madrid  and  Coulom- 
mien,  and  19*6  p.  c.  by  Eobell  in  that  of  Greece,  J.  pr.  Ch.,  28,  482,  1848.  DObereiner  and 
Eiaenach  (J.  pr.  Ch.,  17,  157,  1889)  also  found  two  molécules  of  water  (instead  of  1)  in  the  meer- 
schaum of  Asia  Minor.  Cliester  found  that  of  18  to  20  p.  c.  HsO  about  half  went  off  below  110"*, 
the  remainder  only  from  200*"  to  a  red  beat. 

Pyr.,  etc. — In  the  closed  tube  yields  ârst  hygroscopic  moisture,  and  at  a  higher  température 
gives  much  water  and  a  burnt  smell.  B.B.  some  vaneties  blacken,  theu  burn  white,  and  fuse 
with  diftlculty  on  the  thin  edges.  With  cobalt  solution  a  pink  color  on  ignition.  Decomposed 
hy  hydrochloric  acid  with  ^elatinization. 

Obs. — Occurs  in  Asia  Minor.  in  masses  in  stratified  earthy  or  alluvial  depodls  at  the  plains 
of  Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  bas  proceeded  from  the  décompo- 
sition of  magnésium  carbonate,  which  is  embedded  in  serpentine  in  the  surrounding  mountaius. 
He  observes  that  more  or  Icss  magnésium  carbonate  is  often  found  in  the  meerschaum,  Am.  J. 
Se,  7,  268,  1849;  also  found  in  Greece;  at  Urubschitz  in  Moravia;  in  Moi-occo;  at  Vallecas  in 
Spaiii,  in  extensive  beds,  aftording  a  light  but  valuable  building  stone.  The  minerai  from 
Morocco.  called  in  French  Pierre  de  8(twn  de  Maroc,  isused  in  place  of  soap  at  the  Moorish  baths 
In  (lilf  erent  places  in  Algeria. 

A  fibrous  minerai,  havine  the  composition  of  sepiolite,  occurs  in  a  seam  two  inches  wide  in 
*'a  silver  mine  in  Utab;"  auals.  4,  5;  one  variety  is  colored  green  with  copper  which  is  regarded 
as  replacing  the  magnésium.  The  minerai  of  anal.  6  occurs  in  thin  (1-8  mm.)  layers  in  serpen- 
tine at  Webster.  Jackson  Co.,  N.  C. 

The  Word  meerschaum  is  German  for  eea-froth,  and  alludes  to  its  lightness  and  color.  Sepùh 
Ute  Glocker  is  from  arfnia,  etUtlefish,  the  bone  of  which  is  lifht  and  porous;  and  being  also  a 
production  of  the  sea.  "  deinde  apumam  marinam  significabat,    savs  Glocker. 

Brongniart.  In  the  flrst  édition  of  his  Mineralogy  (1807),  included  under  MagnesUe  (1)  the 
carl)onate,  which  he  calls  MitchelVê  magneaiU  (see  under  Maonbbite^;  (2)  the  hydrous  silicate 
or  meerschaum;  and  (3)  the  siliceous  carbonate  from  Baudissero  m  Piedmont;  he  putting 
"Mitcheirs  ma^nesite,"  the  carbonate,  ^r«<.  Earsten,  in  his  "  Tabellen,  "  publisbed  the  next 
year,  separated  from  meerschaum  the  carbonate,  and  adopted  for  it  the  name  magnesitey  and  in 
this  he  bas  been  foUowed  by  ail  Gterman  and  most  other  mineralogists.  The  application  of  the 
name  magnedU  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subsé- 
quent French  mineralogists,  is  hence  in  violation  of  the  law  of  priority. 

486.  OONNARTTB.  Konarit  BreUh.,  B.  H.  Ztg..  18,  2, 1859.  Conarite,  Comarite  vorong 
4?rthog. 

HexagoDal  ?  In  small  fragile  grains  and  crystals,  with  perfect  clinodiagonal 
cleavage,  and  supposed  (Breith.)  to  be  like  vivianite  in  crystallization. 

H.  =  2'5-3.  G.  =  2*459-2 -619.  Color  yellowish,  pistachio- and  siskin-^reen, 
olive-çreen.  Streak  siskin-green.  In  thin  lamellœ  translucent.  Optically  uniaxial, 
négative  with  strong  double  refraction'. 

Comp.— A  hydrons  nickel  silicate,  perhaps  H.Ni.Si.O,.  =  2H,0.2NiO,.3SiO, 
-  Silica  49-3,  nickel  protoxide  40-8,  water  9*9  =  100. 
AnaL— Winkler,  B.  H.  Ztg.,  24,  885,  1865. 

P,0»       As,0»       SOt 

2-7  0-8  ir.  =  100 

Obs.— Occurs  at  the  Hanns  Georg  mine,  at  ROttis,  in  Saxon  Yoigtland,  with  rOttisite  (p.  676) 
which,  it  is  suggested,  may  be  an  amoi-phous  form  of  connarlte. 

Named  from  Kôrrapoç,  an  evergreen  tree;  hence  connarlte  is  the  proper  form  and  not 
conarite,  from  KorapoÇ,  wellfed,  nor  comarite,  from  Kô/Aapo%,  the  êtrmoberry-iree  (as  suggested 
by  Dx.,  Min.,  2,  xlvi,  1874). 

Raf.— 1  Btd.,  Bull.  Soc.  Min.,  6,  75,  1882. 
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487.  SPADAITB.   Fr.  «.  KobeU,  Gel.  Anz.  MQQChen,  17, 945, 1848,  J.  pr.  Ch.,  30, 467, 1848. 

Massive,  amorphous. 

Fracture  imperfect  conchoidal  and  splintery.    H.=2'5.    Luster  a  little  pearly^ 
or  greasy.    Translucent.     Color  reddish,  approaching  flesh-red. 

Comp.— Perhaps  5Mg0.6SiO,.4H.O  or    H,Mg,Si,0.,  +  3H,0  =  Silica  57-0, 
magnesia  31*6,  water  11*4  =  100  (Rg). 
AnaL — Kobell: 

8iO,  6600  AUOs  0*66  FeO  0*66  MgO  8067  H,0  11  84  =  90  88 

Pyr^  etc. — In  the  closed  tube  yields  much  water  and  becomes  ^y.  B.B.  melts  to  a  glassy 
enamel.    Dissolves  in  conceiitrated  hydrocbloric  acid,  the  silica  easily  gelatinizing. 

Obs. — From  Capo  di  Bove,  near  Kome.  tilliug  the  spaces  among  crystals  of  wollastonite,  in 
leucitic  lava.    Named  after  Sign.  Medici  Spada. 


488.  SAPONITE.  Terra  porcellanea  particulis  impalpabiltbus  mollis,  pt.,  Brianzoner 
Krita  pt.,  Smectis,  Engelsk  Walklera.  cr  hwit  (Laïuisend  i  ComwHll),  Oronst.,  75, 1758.  Seifen- 
stein  (fr.  Cornwall)  Klapr.,  Scbrift  nat.  Ges.  BerliQ,  7,  168,  1787.  Beitr ,  2,  180,  6,  22.  Steatite 
of  Cornwall  Kirw,,  Min.,  I.  152,  1794.  Soapstoue  pt.  Mountain  Soap  pt.  Pierre  à  Savon  H, 
Saponit  Smnberg,  Ak.  H.  Stockh.,  153,  1840.  Piotin  Stanberg,  Pogg.,  54,  267, 1841.  Saponite, 
rosite,  Pogg.,  67. 165, 1842.  Thalite  Owen,  J.  Ac.  Philad.,  2,  179, 1852.  Bowlingite/.  B.  Hannay, 
Min.  Mag.,  1,  154,  1877.     Catbkinite  J.  J.  Dobbie,  Trans.  G.  Soc.  Glasgow,  7,  166.  1888-5. 

Massive.     In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drying.  G.  =  2'24-2-30.  Lnster 
greasy.  Color  white,  yellowish,  grayish  greeu,  bluish,  reddish.  Does  not  adhère 
to  the  tongue. 

Comp. — A  hydrons  silicate  of  magnésium  and  aluminium;  but  the  material 

is  amorphous  and  probably  alway?  impure,  and  hence  analyses  give  no  uniform 

results. 

Anal.— 1.  Haughton,  Phil.  Mag.,  10,  258.  1855.  2,  Svanberg.  1.  c.  8,  4.  Smith  &  Brush, 
Am.  J.  Se.,  16,  368,  1853.  5,  Harrington,  Can.  Nat..  7,  179,  1875.  6-17.  Heddle,  also  Trans. 
R.  Soc.  £d.,  29.  91  ei  seq,,  1879.  18,  J.  J.  2>>bbie,  1.  c,  and  Min.  Mag.,  5,  181.  1888.  Alsa 
other  analyses,  5th  Ed.,  p.  472. 

G.  SiO,  AUO.  Fe,0»  FcO    MgO    CaO    Na^O  K,0   H,0 

1.  Kynance  4247    6*65      —       —     28-88      —       —       —     19-37   =    97-83' 

2.  Fiotine  60  89    940    206      —     26*52    0*78      —       —     1106   =100-71 
8.  Thaliis                               4560    487    209      —     2410    107  0*45         2066    =    98-84 

4.  "  48  89    7-23    246      —     2417      —  081         1566   =    99*22 

5.  George's  Is.        225         48*91    6  47    1-23      —     2718    059      —       —     1964   =    9902 

6.  Gapol  218         4213    7*25    657    0-32^  19*33    0*80    209    0*58    21 07»»  MnOO-18 

[=  10014 

7.  Kinncff,  gre&n  4210    595    4  96    0*27»  20*98    215    0*46    0*28    22*93«>  =  10008 

8.  "         red      2*28         4250    5*88    4*91    0*24»  20*74    2*13    0*46    019    22-75»>  =    99*80 

9.  Glen  Farg  2*285        36*54    940    285    5*40»  21*61     2*50      —       —     21*68»»=    9998 

10.  Tay  Bridge  42*84    4*83    650    2*56»  21-81    216      —       <r.      20*70»»  =  101  40 

11.  Taypoit  2-288       40  11    6*49    5-61    2-37»  21*67    2  01    0*21    082    21  *60»>  =  100*39 

12.  Caihkin  Hills     2*279        41*34  10*53    1*86    3*92»  2107    1*21    0-87    005    19  48»»=    9984 

13.  **  "        2  288        42*22    8*51    299    495»  21*23    092      —       —     19*48»»  =  100*80 

14.  Bowling, 

BotDlingitâ      2308        3808    626    436    5  20^21*46    297    011    0*95    20  48»»=    99*87 

15.  Storr  2296        41*41    9*08    205    OU»  22*80    1*86      —       — •     2848»»  =  100*74 

16.  Quiraing  ^2*50    505    0*85    0-22»  23*95    3*27    045    017    23*68»»  =  10014 

17.  "  40-83    8*72    1*97    013»  21*71    280      —       —     2484»»  =  100 

18.  Caihkinite  2214       40  07    6*61    416    8*69    19*24    2*67  «r.  1716»»  CO,  038 

[=  98-98 

•  Incl.  MnO. in  6.  013;  in  7,  0*09;  in  8.  012;  in  9,  0  15;  in  10,  0*20;  in  12,  009;  in  13.  0*07; 
in  14,  0*23;  in  15.  011;  in  16,  0*22;  in  17.  0*13. 

»»  Loss  at  100*,  in  6.  15-75:  in  7,  1409;   in  8,  14-52;   in  9,  12*96;   in  10.  18 87;  in  11,  18-96; 
in  12,  15-61;  in  18.  14*76;  fai  14,  1232;  in  15, 1366;  in  16.  15*54;  in  17,  1518;  in  18.  18*02. 

Pyr^  etc.— B.B.  gives  ont  water  veryreadily  andblackens;  thin  splinters f use  with  difficulty 
on  the  edge.    Decomposed  by  sulphuric  acid. 

Obs. — Occurs  at  Lizard  Point,  Cornwall,  in  veina  in  serpentine;  at  varlouB  localltlea  i& 
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Bootland,  cf.  Heddie,  1.  c,  and  anaU.  6-17;  at  SvftrdsJO  in  Dalarae  {pioiine  and  B4»ponite);  in  the 
géodes  of  datolite  at  Roaring  Brook,  near  New  Haven,  Ct.  ;  in  the  trap  of  the  north  shore  of  Lake 
Buperior,  between  Pigeon  Point  and  Fond  du  Lac,  in  amygdaloid  (thaUtê  of  Owen);  George's 
Is.,  on  north  coast  of  Prince  Edward  Is. 

BofoUngiie  is  from  Bowling  near  Dumbarton  on  the  Clyde;  it  is  shown  to  be  saponite  by 
Heddle;  earlier  analyses  gave  very  discordant  results,  cf.  App.  III,  p.  17,  and  Lcx.,  Bull.  Soa 
Min..  8,  97.  1885.     CathktniU  is  from  the  Cathkin  Hills. 

PranUtê  of  lliomson  (p.  663)  probably  belongs  hère  accordlng  to  Heddle. 

Saponite  is  from  êapo,  êoap;  and  piotme  from  niàrtf^tfai. 

489.  OBZiADONITB.  Terre  verte  de  Vérone  de  JasU,  Crist.,  2,  502,  1788.  GrQnerde 
Hoffm.,  Bergm.  J.,  519,  1788.  Oreen  £arth  pt.;  Qreen  £arth  of  Verona.  Seladonit  Oloek., 
8yn.,  193,  1847.    Celadonite  Fr. 

Earthy  or  in  minute  scales.     Very  soft     Color  deep  olive-green,  celandine- 

green,  apple-green.     Feel  more  or  less  greasy. 

Comp. — A  silicate  of  iron,  magnésium^  aud  potassium,  formula  doubtful. 

AnaL— 1-4,  Heddle,  Trans.  R.  Soc.  Edinburgh,  29,  102,  1879. 

G.         SiO,  AltO,  Fe,0,  FeO  MnO  MgO  CaO  K.O  Na,0  H,0 

1.  Scuir  Mohr            2574  5772  0-83  1705  3-73  008  3  84  060  5*55  0  42  10-78=100-10 

2.  Tayport  2590  5269  579  9*75  5-87  031  8*64  116  6*21  0'89  10"48=100-69 
8.  Tay  Bridge  2598  52*54  5*82  9*71  5*40  0'81  8-31  129  6*50  064  10*41 =100*98 
4.  Qiant's  Causeway  2*63  56*41  214  1407  5*10  0 23  591  0*60  8*83     —      6*80=100*09 

An  early  analysis  by  Elaproth  (Beitr..  4,  289,  1807)  gave: 
Jfte.  Baldo  SiO,  58  Fe,0. 28  MgO  2  E.0 10  H,0  6  =  99 

According  to  Klaproth,  and  also  later,  von  Kobell,  not  acted  on  by  hydrochloric  acid. 

Oba. — From  cavities  in  amygdaloid  at  Mte.  Baldo  near  Verona.  iUso  a  similar  mineml  from 
Scotland  (annl.  1-4). 

!Named  in  allusion  to  the  ordinary  color  of  the  minerai,  céladon  gréent  équivalent  in  French 
to  sea-green  (written  Seladon  in  Gkrmau),  for  which  term  the  £ug1ish  substituted  eelandine- 
(preenJ^  Céladon  is  the  name  of  oneof  the  characters  in  a  French  romance  by  d'Urfé,  entitled 
Astrée,  published  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tendemess,  and  thence  the 
application  to  the  above  variety  of  green.  D'Urfé  borrowed  the  name  from  Ovid;  it  comes 
-originally  from  KcXdôtoy,  burning, 

490.  GLAUOONTTB.  Glaukonit  Keferêtein,  Deutsch.  geol.  dargest.,  6. 510, 1828,  Olœk&r, 
Handb.,  882, 1831.  GrQnerde  pt.  Oerm.  Green  Earth  pt.  Terre  verte  pt.  Fr.  Chloroph&nerit 
Jermeh,  Jahrb.  Min.,  798,  1855. 

AmorphouSy  and  resembling  earthy  cblorite.  Either  in  cavities  in  rocks,  or 
loosely  granular  massive. 

H.  =  2.  G.  =  2*2-2*4.  Luster  duU,  or  glistening,  Color  olive-green, 
blackish  green,  yellowish  green,  grayish  green.     Opa(}ue. 

Comp.,  Yar. — Essentially  a  hydrous  silicate  of  iron  and  potassium;  but  the 
material  is  mostly,  if  not  always,  a  mixture,  and  consequently  varies  much  in  com- 
position. 

In  most  of  the  early  analyses  the  state  of  oxidation  of  the  Iron  was  not  determined,  but 
accordine  to  Hnusliofer  it  is  chietly  ferrie  iron. 
The  kinds  of  glauconite  are: 

1.  Green  earth  of  cavities  in  eruptive  rocks;  to  which  the  ehlorophanerite  of  G.  Jenzsch  may 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  Chalk  formation,  rarely 
found  in  limestones;  called  glauconite  (in  allusion  to  the  grayish  green  color).  H.  =  2;  G.  = 
2*29-2*85;  color  olive-green  to  yellowish  green. 

Anal.— 1-8.  A.  ifupffer,  JB.  Ch.,  1307,  1870;  also  other  anals.  of  Russian  glauconites. 
i  Haushofer,  J.  pr.  Ch.,  102,  88,  1866,  also  ibid.,  97, 853, 1866;  many  other  anals.  (in  5lh  Ed.,  p. 
468).  5,  Dewalque,  Ann.  Soc.  G.  Belg.,  2.  8,  1877.  6,  Bamberger.  Min.  Mitth..  271.  1877.  7. 
Heddle,  Trans.  R.  Soc.  Edinb.,  29,  79,  1879.  8,  GOmbel,  Ber.  Ak.  MUnchen,  Dec.  4,  1886.  9. 
Knerr  &  Schoenfeld,  Am.  Ch.  J.,  6,  412,  1884.  10,  11.  T.  S.  Hunt.  Rep.  G.  Canada,  486-488. 
1863.    Earlier  analyses  are  given  in  5th  Ed.,  pp.  462,  463;  also  a  summary  by  GQmbel,  1.  c. 

*  Jameson  has  êeladon-green  (from  Werner)  in  his  Treatise  on  the  Extemal  Characters  of 
Hinerals,  1805;  and  eelandine-green  in  his  System  of  Mineralogy,  1,  466.  1816. 
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G. 

1.  SvirR.,        Ruasia 

2.  Ontika. 

8.  Grodno  Valley.  " 

4.  Havre 

5.  Au  vers,  Belg. 

6.  Gozzols.  8  814 

7.  Ashgrove  2*296 

8.  AguTbasBaok 

9.  Freiich  Creek.  Pa.  2  2 

10.  New  Jersey 

11.  Red  Hird,  Miss. 


SILICATES. 


8iO,  Al.Oa  Fe,0,  FeO  MgO  CaO 

49*42  10-23    16-01     800  8*78    0*81 

61-24  12-22    13-44    306  3-98    010 

49-76  818    1600    8-77  8-97    041 

50-62  3-80    21 08    6  02  0-67»  OW» 

50-43  4-79    1990    696  228    8  21 


46-91      7-04    2806    264    440    295 


49-09  15-21 

46-^  406 

52  «6  7-08 

50  70  803 

46  58  11-45 


1056    3-06  2-65 

27-09    860  0-70 

7-20  19-48  2-90 

2250  2-16 

—     20-61  1-27 


0-55 
020 
tr. 
111 
2-49 


K,0 
791 

7-50 
7-57 

7-14 
7-87 

7-81 
605 
6  16 
2-23 
580 
696 


Na,0  H,0 


0-26 

0-81 
0-52 

0-21 

0-91 
1-21 
1-28 
ir. 
0-75 
0-98 


808 
[0-80 
8-20 
9-82 
9-14 
5-28 

4-71 
11-64 
9-25 
8-43 
8-95 
9  66 


insoL 
=  99-80 
=100 
=100 
=  99-86 
P,0.  (r. 
=  99-92 
=  99  98 
=100-02 
=  99-24 
=  10018 
=  100 
=100 


Carbonates. 


P3rr*i  etc.— Yields  water.  Fuses  easily  to  a  dark  magnetic  glass.  Some  varieties  are  entirely 
decomposed  by  hydrochloric  acid,  while  others  are  uot  appreciably  attacked. 

Tbe  glnuconite  grains  are  most  abundant  in  tbe  "  green  saud,"  of  the  Chalk  formation,  some- 
times  constituting  75  to  90  p.  c.  of  tbe  whole.  Tbey  are  often  casts  of  tbe  shells  of  Rhizopods. 
The  material  bas  also  beeu  found  in  Silurian  rocks,  and  beds  of  other  s^eological  periods,  and 
even  in  the  shells  of  récent  Rhizopods,  and  in  fragments  of  coral  obtained  in  deep-sea  soundings 
(Am.  J.  Se,  22.  281,  1856).  The  glauconite  of  me  Siluriun,  analyzed  by  Huut,  contains  less 
iron  and  more  alumina  tban  that  oi  tbe  Chalk  formation. 

For  a  g.eneral  discussion  of  the  nature  and  method  of  formation  of  glauconite.  see  Gûmbel, 
Ber.  Ak.  Mûncben,  417-449,  Dec.  4,  1886. 

A  green  calcite  from  Central  India  contains  a  skeleton  of  glauconite— separable  by 
acids — constituting  about  14  p.  c.  of  tbe  whole.  Haughton  names  tbe  rock,  which  is  a  mixture 
of  calcite  and  glauconite,  ffiêlopUe  (Phil.  Mag.,  17,  16,  1859). 

491.  PHOLIDOLITB.    Folidolit  G.  Nordenskiôld,  G.  FOr.  FOrh.,  12,  848.  1890. 

In  minute  crystalline  scales  distinctly  bounded  on  two  sides  inclined  to  each  other  60**, 
psrallel  to  which  there  are  two  Systems  of  âne  cracks  each  making  30°  with  the  medial  Une. 
which  is  tbe  trace  of  tbe  twinning  plane. 

Clenvage:  basai,  perfect.  G.  =  2-408.  Luster  résinons  to  pearly.  Color  grayish  yellow  by 
reflected  light;  nearly  colorless  under  the  microi^sope.  Optically  biaxial,  négative.  Az.  pi.  |  edgea 
of  scales.    Ax.  angle  =  20"*  approx. 

Oomp.— Corresponds  approximately  to  5H,O.Es0.12(Fe.Mg)0  AlaOa.l8SiOs 

Anal.— 


8iO, 
49  78 


AUO. 
6-31 


FeO 
408 


MnO 
012 


MgO 
27-94 


K,0 
5  93 


H,0 

6-49  =  99-65. 


The  material  analvzed  had  been  dried  at  100"  and  the  remaining  water  goes  off  only  at  a 
red  beat;  tbe  air-dricd  minerai  gives  off  4-77  p.  c.  HsO  over  calcium  chloride  and  0-80  at  100*, 
or  5'57  in  ail.  corresponding  to  another  5H9O. 

Occurs  at  Taberg  in  Wermland,  Sweden,  with  gamet,  diopside.  etc.  Named  ^oXiôoÇ—^ 
0ôXiÇ,  êcalê,  eiôoÇ.form — in  allusion  to  its  micaceous  structure. 


492.  Kaolinite 

493.  Halloygite 

494.  Hewtonite 


IV.   Kaolin  Division. 

H^Al,Si,0,  Monodinic 

à:b:è  =  0;6748  :  1  :  1-5997     /3  =  83^  11' 
H^Al,Si,0,  +  aq  Amorphous 

H,Al,Si,0„  +  aq  Bhombohedral 


496.  CimoUte 

496.  Montmorilloiiite 


H.Al^iSiO,),  +  3aq  ?         Amorphous 
H,Al,(SiO,),  +  ?/  aq 


497.  PyrophyUite 


H.Al.(SiO.), 


MouochiiA 


K^OLINITB. 

498.  Allophans  Al,SiO,.5H,0  Âmorphons 

499.  CoUyrit»  Al,8iO,.9H,0  " 
600.  Sohrôtterite                     AJ„Si,0„.  30H,0                      " 


492.  EAOUNmi.  Talkerde  von  icbupplgeii  Tlicilen  (fr.  Boime  Adit,  HalsbiUcke.  neat- 
Prelberg)  W«m.,  Ueb„  818,  1780.  Erdlger  TalkHo/mana.  Bergm.  J.,  160,  1789;  Karêt.,  T«b., 
aa.  leOi).  ÎTsIc  gtunuleui  H.  Tr.,  3.  l«OL  Nacrfie  pt.  Bnmgn.,  Min.,  1.  505,  1807.  Scliup- 
piger  Thon  Kartl.,  Tab.,  91.  180H.  Nakrit  Breith  ,  Char.,  94,  818,  1882,  Kaoliiiite  8.  W.  John, 
ton,  Aiii.  J.  I:k^.,  43,  8.^1.  1887.     Caolino  lUU.     Caolina  Sp. 

Medulla  Shxi,  Oerm.  Sieiumnrck,  pt.,  Agrie.,  Itilerpr.,  466,  1546  =  Lilhomarge  pt,  Eaniat 
Breit/i.,  Handb.,  3,  850.  1841  =  Stelumark  von  Kochlltz  Kiapr.,  6,  385,  1815.  Temi  S&mis 
CoHyriura.  Asler,  Plin.,  36.  53,  Marga  porcellana,  I^iicargilfo,  pt,,  Walt..  22,  1747.  Term 
Porcellanea  Crcmti.,  78,  1758.  Porcelaio  Clay.  Kaolin.  Porzellanerde.  Porzcllaulbon,  6«rm. 
Argiles  à  porcelaine  Fr.     Terre  à  foulou  pt.  Fr.  =  Fuller's  Earlh,     Arcîlla  ^. 

Pholeriie  OuiUemin.  Ano,  Mine».  11,  489,  1825.  PbuleTitc,  Pelitlsche  FeldttuSe  von 
Cbemoilz,  A.  Knop.  Jb   Miti,,  540,  1659.     Ancudlt  0.  Koeh.  Inaug.  Dlsg.  Jeua,  1884. 

MoDoeliiiic.     Axes    à:h:è  ^    0-5748  :  1  :  1-59!)?;    fi  =  83°  11'  Miera'. 
100  A  110  =  29°  43',  001  A  ÏOl  =  76"  22J',  001  A  OU  =  57°  48^'. 
Forau:    A  (010,  t-1),     c  (001,  O),     m  (110, /),     n  (ill.  1). 
.   Angles  :    mm'"  =  59"  36',    &m  =  "«0°  17.     »»'  =  58"  28",    6n  =  «0°  48*'  (tneas.  «0°  44') 
em  =  •84°  5',    en  =  "ÎS"  8'. 

AIso  sevvral  doubtfiil  pTrsmfda. 

Ifmbtt  made  331  |=  M,  biotlle)  tbe  fonns  noted  for  kaolloite  approitmate  to  those  of 
Motite  (p.  637);  (bus  the  meaaured  anglea  for  baoUnite  as  compared  witb  tbe  angles  calculated 
for  biotlte  are  : 

001  A  381  001  A  în  381  A  331  îll  a  îîl 

Kaolinlte  84'"    5*  78°   8"  69'  26-  OS"  33" 

Biotite  85°  88'  81'  19"  59°  48i'  59'  141' 

Usnally  in  thin  rhombic,  rhomboidal,  or  hexagonal  acalea  or  plates  with  angles 
of  60°  and  120°  (f.  1),  and  sometimes  twiiis, 

according  to  the  mica  law,  madc  up  of  six  '■  ^^ 

eectors  analogons  to  clinochlore.  The  scalea 
rarelj  show  aistinct  pyi-iimidnl  planes  and 
undetermined  clinodomes;  tliey  are  often 
grouped  in  fan-shaped  forma.  Aleo  in  crys- 
tals  with  pyramidal  faces  largely  developed 
(f.  2),  frequently  twins  (penninite  law)  with 
tw,  plane  and  conip.-face  c  (001).  Usually 
constitnting  a  clay-like  m^tsa,  eithoi-  compact, 
friable,  or  mealy. 

Cleavage:  uasal,  perfect-     Flexible,  in- 
elaatic.    H.  =  3-2-5.    G.  =  2-6-2-63.    Luater   i_  jobnsou  uud  Uluke.    3,  Auglesea.  Dick. 
of  plates,  pearly;   of  maas,   pearly  to  dull 

earthy.    Color  white,  grayish  whito,   yellcwish,  sometimea  brownisb,  bluiah,  or 
reddisb.     Scales  transparent  to  trarit^hicent;  iisually  nnctuoua  and  plaetic. 

Optically  biaxial,  négative.     Bx„  J.  b.     Bx,  j:'ul  :ix.  pi.  inclined  bchind  some 
20°  to  normiil  to  v  (001)  Dick.     Axiiil  iiiigle  liirge,  iippiox.  90°.     Disperaion  iveak. 
Var.— 1.  KaoUniU.     Iti  crystniline  scales.  pure  wbite  and  willi  a  satin  Inster  in  [lie  mns». 

2.  Ordinary.  CoiiimoQ  kaolin,  to  part  in  cryslalline  scales  but  inoie  or  li-ss  impure  aud 
dther  (a)  ArgiUifarm—sod,  claj-like:  |61  Fariaiform — mealy.  bardly  cnlierenl  :  or  (c)  Indurated; 
Lithomargg  (Sleinmark  Otnn.) — firm  and  compact;  H.  =  8-3'S.  Wlien  pulverized,  often 
shows  a  Bcaly  texture.  U.  =  3'6,  from  CtibiMloiT,  soliil  var.  Tutêile  of  Tbomaon  is  a  lilbomarge 
from  Scollnnd,  used  sotnelimcs  for  slale  |>eocila;  H.  =  3  5;  G.  =  2-48-3  56;  color  mitk-wLite. 

3.  Ferrugimnu.-  Caritat  Breilh.  Aflrm  lilliouiarge  of  areddisb  wbile  or  flesh-red  or  brown- 
isb reil  i^iilor:  ibe  color  owinL'  to  tlit  prcscnce  of  siime  iron  oxidc:  H.  =  2-3;  Q.  =  2-548. 
Btreak  lolorless:  smoiilh  lo  llie  [oui  li 

Uyeliu  Breilh..  Talksleinmark  Freietleben  la  alinply  kaolin  according  lo  Frenzel,  J.  pr.  Ch., 
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6,  401,  1872.    AneudUe  (Eoch)  is  an  impure  kaolin  from  Ancud  (S.  Carlos)  on  the  ialand  ChiloG. 
anal.  7. 

Schinesinff  (1.  c.)  ânds  in  certain  French  cla^s  besides  tbe  crystalHzed  kaolinite  with  the 
composition  given  below  an  argile  eolUndaU  which  be  makes  lower  in  alumina  and  bigber  in 
49ilica,  magnesia,  and  potasb. 

Comp.— 2H,O.Al,0,.2SiO,  =  Silica  46-5,  alumina  39-5,  water  14-0  =  100.    The 
water  goes  off  at  a  high  température,  above  330°  Hillebrand  (also,  Dick). 

Pbolerite  bas  been  separated  on  tbe  basis  of  Guillemin's  analyses  wbo  gave  15  p.  c.  water, 
but  tberc  can  be  Utile  doubt  of  ils  identity  witb  kaolinite,  cf.  de  Eoninck,  1.  c. 

Anal.— 1.  Tookey  and  Dick.  Percy's  Metailurgy,  Fuel,  1875.  aud  Min.  Mag.,  8,  16,  1888. 
2,  Hillebrand.  U.  S.  G.  Surv.,  Bull.  20,  97,  1886.  8,  Hiortdahl,  Jb.  Min.,  2, 70, 1*7.  4-«,  L.  L, 
de  Eoninck,  Bull.  Ac.  Belg.,  44,  783,  1877. 

SiOa    A.UO.    fl,0  Fe,0, 

1.  Anglesea  G.  =  2  62         46  53    88-93    1387      —   =    99-83 

2.  Red  Mt.,  Col.       G.  =  2-611        46-85    39-59    13  93    011  F  015  =  100-18 
8.    ••      "        '*  45  57    41-52    1358      —   =  100-87 

4.  Quenast  46  58  3680  1449  3-68  =  100  55 

5.  St.  Gilles  45-97  40 13  1391  tr.    =  100 

6.  jua  Chartreuse  4672  3832  13  85  077  CaO  0  60  =  100-26                 [9942 
l,Aneudite  44  56  36*92  15*64  1-22  CaO  0*31,  MgO  0*41,  CO,  0*86  = 

For  analyses  of  kaolins  from  France  (Allier,  Bretagne,  Bayonne)  and  Cbina,  see  ScblOssing, 
C.  R.,  79.  473,  1874.  On  the  kaolins  of  the  Bunt-Sandstein  of  Thurlngia  see  Herold,  Inaug. 
Diss.  Joua,  1875  (E.  E.  Schmid,  Zs  G.  Ges.,  28,  87,  1876). 

For  analyses  of  samples  of  "Cbina  clav"  see  Macadam,  Min.  Mag.,  7,  76,  1886;  also 
Collins,  ib.,  205,  wbo  makes  most  of  bis  purified  clays  agrée  witb  the  formula  8Hs0.2AUOs.4SiOs 
=  Silica  480,  alumina  41*2,  water  108  =  100.  Tbe  correctuess  of  the  formula  given  above  for 
pure  kaolinite  is  sufficiently  established  by  analyses  1-6. 

Pyr.,  etc.— Yields  water.  B.B.  Infusible.  Gives  a  blue  color  with  cobalt  solution.  Insol- 
uble in  acids. 

Obs. — Ordinary  kaolin  is  a  resuit  of  the  décomposition  of  aluminous  minerais,  especially  the 
feldspar  of  granitic  and  gneissoid  rocks  and  porphynes.  In  some  relions  where  thèse  rocks 
bave  decomposed  on  a  large  scale,  the  resulting  clay  remains  in  vast  oeds  of  kaolin,  usually 
more  or  less  mixed  with  free  quartz,  and  sometimes  with  oxide  of  iron  from  some  of  the  other 
minerais  présent.  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Coal 
formation.  It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Va. 
Also  met  with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  at  Cache-Aprés  in  Belgium;  at  St.  Gilles  and  La  Chartreuse 
near  LUttich  and  Bagatelle  near  Visé;  Schlan  in  Bohemia,  and  at  liOhe;  in  argillaceous  schist 
at  Lodéve,  Dept.  of  Héi-ault,  France;  at  the  Eiuigkeit  mine  at  Brand,  near  Freiberg,  and  else- 
where  in  Snxony:  as  kaolin  at  Diendorf  (Bodenmais)  in  Bavaria;  at  Zeisiewald  near  Chemuitz; 
as  the  gangue  of  topaz  at  Schneckensteiu  :  with  emery  and  margarite  at  Naxos;  as  the  gangue  of 
cliaspure  at  Schemnitz;  as  the  matei-ial  of  pseùdomorphs  after  prosopite  at  Altenberg,  showine 
wcll  the  hexagonal  scales;  with  tluor  at  Zinnwald,  a  white  powdery  substance  consisting  oi 
hexag  scales;  at  Rochlitz  {carnaS)  in  a  porpbvritic  rock;  as  a  cementing  material  in  the  sand- 
stone  (Bunt-Sandstein)  of  Thuringia;  in  seams  m  an  argillaceous  rock  on  the  Tweed  {tueHte),  the 
Latin  name  of  wbich  place  is  Tuesis.  In  crystalline  plates  near  Almwch  on  the  island  of 
Anglesey.  At  Yrieix,  near  Limoges,  is  tbe  best  locality  of  kaolin  in  Europe  (a  discovery  of  1765): 
it  aflfords  material  for  the  famous  Sèvres  porcelain  manufactorjr.  The  dark  colored  clay  of 
Stourbridge,  England,  is  made  up  in  large  part  of  transparent  laminœ.  Large  quautities  of  clay 
(kaolin)  are  fou nd  in  Cornwall  and  West  Devou.  England,  as  dcscribed  by  Collins  (1.  c.)  wbo 
gives  the  name  carclazyte  to  a  cbina-clay  rock  as  at  Carclaze,  Cornwall,  and  petuntzyte  to  a  lees 
altered  rock  containing  still  fresh  feldspar. 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del.;  at  varions  localilies  in 
the  limonite  région  of  Verm ont  (at  Brandon,  etc.),  Massachusetts  Pennsylvania;  Jacksonville, 
Ala.  ;  Edgefield,  S.  C;  near  Augusta.  Ga.;  and  Johnson  and  Blake  observed  transparent  hex- 
agonal scales  abundantly  in  a  blue  fire-clay  from  Mt.  Savage,  Md.;  in  the  white  clay  of  Brandon, 
Vt.,  Beeknian,  N,  Y.,  Perth  Amboy,  N.  J.,  Hending,  and  a  locality  in  Cheater  Co.,  Pa.,  Long 
Island,  and  in  white  and  colored  clays  of  varions  other  places.  Near  Richmond.  Va.,  the  mealv 
var.  constitutes  a  bed  of  considérable  extent  in  the  Tertiary  formation;  at  Tamaqua  and  Summit 
Hill  in  Carbon  Co.,  Pa..  it  occurs  in  the  Coal  formation;  in  a  sandstone  of  the  L.  Silurian,  just 
below  the  Chaudière  Falls,  filling  seums  or  fissures,  often  }  in.  thick,  having  an  unctuous  feel, 
and  consisting  of  minute  soft  scales.  At  the  National  Bell  mine,  Red  Mountain,  Silverton, 
Colorado,  in  very  pure  form  in  cavities  of  a  quartz  vein  material  enclosed  in  a  large  eruptive 
mass;  also  at  Bedwell  Basin,  Gunnison  Co.,  Col.  (anal,  by  Eakins,  see  U.  S.  G.  Surv.,  Bull.  60, 
136,  1890). 

Tbe  kaolin  of  tbe  Thunngian  Bunt-Sandstein  is  crvstalline  but  contains  various  foieign 
substances  as  the  mieroèchôrlite  and  microtermiculUe  of  Scamid. 
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The  mime  KaoUn  is  a  corruption  of  the  Chinese  KauHng,  meanlng  high-ridge,  the  name  of  a 
hill  near  Jauchau  Fu.  where  the  material  is  obtaiDed;  and  the  petuntze  (peh-tun-tez)  of  the 
Chioese,  with  which  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quartz- 
ose  feldspathic  rock,  cousisting  largely  of  quartz  (S.  W.  Williams).  The  word  poreelain  was 
first  gîven  to  the  china-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  thesea-shells 
PoreeUana  (Oyprseas),  they  supposing  it  to  be  made  from  egg-shells,  flsh-glue,  and  ûsh  scales 
<8.  W.  Williams). 

G.  Vogt  has  investigated  the  yeou-ko  of  the  Chinese  and  finds  that  it  ismade  up  of  :  Quartz 
53*9  p.  c,  muscoviteSl'S.  sodium  feldspar  13*4,  calcium  carbonate  2*0,  hydrated  silica  10  =r 
100-6.    C.  R,  110.  43,  1890. 

Réf. — ^  Min.  Mag.,  8,  15,  1888,  with  corrected  fundamental  angles  as  later  noted  bv  the 
author,  ibià.,  9,  4.  1890.  Cf.  also  Johnson  and  Blake,  Am.  J.  Se,  43,  35,  1867;  R.  C.  Hills, 
Am.  J.  Se.  27,  472,  1884. 

Reusch  (Jb.  Min.,  2, 70,  1887)  makesthe  extinction  in  the  scales  oblique  (12°)  to  an  hexagonal 
edge,  perhaps  because  the  scales  are  of ten  fan-shaped  aggregates;  the  triclinic  character  does  not 
seem  to  be  confirmed  by  Dick  and  Miers. 

MsERSCHALTJMiNiTE  Eoss.  Simlaite  Schrauf,  Yh.  G.  Reichs.,  48,  1870.  A  kind  of  pho- 
lerite  from  near  Simla,  India.  Al  analysis  by  Maskelyne  and  Flight  (Ch.  News,  22,  260, 
1870)  gave: 

SiO,  4315  AUO,  41  07  H,0  15*78  =  100. 

Rectorite  r.  N.  Braeketi  and  /.  F.  WUliams,  Am.  J.  Bc.,  42,  16,  1891. 

Monoclinic?  In  leaves  or  plates  resembling  mountain  leather.  Yerv  soft,  hardneiB  leas 
than  that  of  talc.    Feel  soapy.    Folîa  flexible,  inelastic,  and  separating  with  easy  cleavage. 

Luster  pearly.  Color  pure  white,  sometimes  Ptalued  red  with  iron  oxide.  Optically  biaxial, 
Bx  JL  cleavage.    2E  =  5'  to  15'  or  20\    Refractive  index  low. 

Composition  for  the  minerai  dried  at  110%  HAlSiO*  or  Al90,.28iO,.H,0  =  Silica  500, 
alnmina  42*5,  water  7*5.  Taking  the  water  expelled  at  110**  as  water  of  crystallization  the 
formula  is  2HAlSi04  +  &Q>  or  empirically  like  kaolinite,  from  which  it  différa,  however,  sino9 
the  latter  minerai  contains  only  water  of  constitution. 

Analysis,  on  material  dried  at  110°: 

SiO,       Al,Os      H,0      Fe,0,     CaO      MgO     Na«0      E,0 

1.  52-72       86*60       7*76       025       0*45       0  51        2*88       0*26  =  101*88 

2.  52*88       35*51        772 

H,0  at  110*  In  1,  8*78  p.  c;  in  2,  8*38. 

B.B.  infusible,  but  loses  water  and  beoomes  brittle. 

Found  in  seams  iu  L.  Silurian  sandstODe  in  the  Blue  Mountain  mining  district,  Marble 
township,  G«rland  Co.,  Arkansas,  about  24  miles  north  of  Hot  Springs. 
Named  after  Hon.  E.  W.  Rector  of  Hot  Springs. 

Levbrriehitb  p.  Termier,  C.  R.,  108,  1071,  1889;  Ann;  Mines,  17,  372,  1890;  Bull.  Soc. 
Min.,  13,  325,  1890. 

In  vermiculute  aggregates  resembling  helminth.  Crystals  hexagonal  prisms,  perhaps 
orthorhombic.  with  c  (jSS\),l>  (010),  m  (110),  and  mm'"  =  52"  approx.  Form  and  twinning  like 
the  micas. 

Cleavage:  basai,  perfect.  Soft.  H.  =  1*5.  G.  =  2*3-2*4.  Luster  vitreous  to  pearly. 
Colorless  to  brown.  Optically  -.  Ax.  pi.  |  b  (010).  Bx  ±  6,  Ax.  angle  45°-52'.  fi  =  1*6. 
r  -  a  =  0-0075-()  0082. 

Comp. — A  hydrated  silicate  of  aluminium,  but  formula  doubtful,  as  the  material  is  more  or 
less  mixed  with  clay  and  analyses  fail  to  agrée.  The  author  gives  2AlflOs.5SiOs.5HsO  =  Silica 
50-5,  alumina 84*3,  water  152  =  100. 

Anal.— 1,  A.  Carnot,  1.  c;  C.  R.,  108.  2,  3^  quoted  by  Termier,  1.  c,  Ann.  Mines.  2,  by 
Meunier. 

AlsOs     Fe.O.    MnO      CaO      MgO      E,0      ign. 

22*60       0*34       0*40       6  80       0  66       1*36      17*90  =  99*36 

38-4  ir.  -.1-2  —  —       150    P,0.  0*6  =  101-5 

34*47         —  —        4*63         —  —       13-21  =  99* 

Common  in  fhe  black  carbonaceous  shales  of  the  Departments  de  la  Loire,  France;  thuB 
«t  Beaabrun,  Rive-de-Gier,  Quartier-Gaillard  near  St.  Etienne  and  other  points;  also  in  eruptive 
focks  (porphyry)  of  St.  Etienne,  at  La  Gagnérette,  etc.,  Dept.  du  Gard. 

Named  axter  Ûie  n^ing  engineer  Le  Verrier. 


SiO, 

1. 
a 

49-30 

46*4 

46*79 

688  SIUCATEa. 

493.  HAIiLOYSITB.  Halloysite  Bôrihier,  Ann.  Ch.  Phys..  32,  882.  1826.  Galapektlt, 
Qummit,  Breith.,  Char.,  99,  1832.  Glagerit  Breith.,  Handb.,  357, 1841.  8mectite  JSalvetat,  Ann. 
Ch.  PbvB.,  31,  102,  1851.  Steinmark  or  Litbomarge  pt.,  Pseudo-Steatite  pt..  Gloflsecollite, 
8hêp.,  Min.,  1857,  App.  to  Suppl.,  p.  iii. 

?  Leuzinit  John.,  Cliem.  Schrift.,  5,  198,  1816.  ?  Sévérité  Beud,,  Tr..  1824,  in  Index,  and 
2,  86,  1882.  ?  Nertschinskite  Bazumovski.  Bole  pt.  Milanit  TieUe,  Jb.  6.  Reichs.,  688,  1870. 
Indianuite  Cox,  Rep.  Geol.  Indiana,  15,  1874,  154,  1878. 

Massive.     Clay-like  or  earthy. 

Fracture  conchoidal.  Hardly  plastic.  H.  =  1-2.  G.  =  2  0-2 -20.  Luster 
somewhat  pearly,  or  waxy,  to  dull.  Color  white,  grayish,  greeiiish,  yellowish, 
bliiish,  leddish.  Translucent  to  opaque,  sometimes  becoming  translucent  or  even 
transparent  in  water,  with  an  increase  of  one-fiftii  in  weiglit. 

Var. — 1.  Ordinary.  £arthy  or  waxy  in  luster.  and  opaque  massive.  GcUapeetite  is  halloy- 
site of  Anglar.  Pàeudasteatite  of  Thomson  «&  Binney  is  au  impure  variety,  dark  green  in  color, 
with  H.  =  2  25,  G.  =  2'469.  OUtgente,  from  Bergnersreutb  m  Bavaria,  is  proved  to  be  halloy- 
site by  Fikenscher;  it  is  white  to  yellowish  white;  G.  —  2 '35-2  88;  H.  =  2-2*5. 

indianaite  is  a  while  porc«IaiD  clay  from  Lawrence  Co.,  Indiana,  where  it  occuib  with 
allophane  in  beds  four  to  teu  feet  tbick.     H.  =  2-2*5.     G.  =  2-81-2'58. 

2.  Smeetite  of  Salvetat  is  greeuish.  aud  in  certain  stales  of  humidity  appears  transparent  and 
almost  gelatinous;' It  is  from  Coudé,  near  Uoudau,  France.  Breitbaupt's  Oummiie  (Char..  99, 
1832;  U  a  *'  gum  like  halloysite,'*  not  adhering  to  the  tongue,  from  Anglar,  tbougb  in  bis  Hand- 
bucb,  whei*e  tbe  same  localitv  is  mentioned,  he  quotes  Berthier's  analysis  of  collyrite  from  the 
Pyrénées.  GlossecolUte  is  milk-wbite  and  earthy,  but  becomes  translucent  on  the  edges  and  a 
little  opaline  in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  Rising  Fawn, 
Dade  Co.,  Georgia.  A  yellow  gum-like  clay  from  near  Budapest  is  referred  to  halloysite  by 
Fr.  Koch,  Zs.  Kr.,  19,  198,  1891. 

8.  Leneinite  is  enrthy,  compact,  white.  translucent,  and  somewhat  opaline,  from  Eall  in  the 
Eifel;  and  brownish,  from  riits  in  pegmatyte,  at  La  Vilate,  near  Chanteloube.  in  France. 
Leonhard  considered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  described  as  not  gelatin- 
izing  in  acids.  Named  after  the  German  mineralogist  Lenz.  Neréhinêkite  of  Hazumovski,  a 
whitisb  or  bluish  earth  from  Kerchinsk,  bas  bcen  referred  to  lenzinite.  Sévérité,  or  lenzinite  of 
St.  Sever.  was  flrst  noticed  in  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  Phys.,  86,  251, 
1818).  It  bas  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adhères  stnmgly  to  the  tongue. 
and  makes  no  paste  with  water;  it  is  from  tbe  upper  arenaceous  stratum  in  the  gypsifcroua 
Tertiary  at  St.  Sever  in  France.    It  is  not  clear  whether  it  belongs  hère  or  to  kaoliuite. 

4.  Bole,  in  part,  mav  belong  bere;  that  is,  those  colored,  unctuous  clays  containing  more  or 
less  iron  oxide,  which  also  bave  about  24  p.  c.  of  water;  the  in)n  gives  it  a  brownish,  yellowish, 
or  reddish  color;  but  more  investigation  is  needed  before  it  is  known  that  tbey  are  not  mère 
mixtures.  Oropion  of  Glocker  (Syn..  188, 1847)  is  a  dark  brown  to  black  bole;  it  is  the  Bergseife 
(=:  mountain  soap)  of  Werner  (Ueb.  Cronst.,  189,  1780),  having  a  greasy  feel  and  streak,  and 
H.  =  1-2;  the  color  is  attributed  to  bituminous  matters  présent.  It  is  from  Olkutsch  in  Poland. 
Where  it  belongs  is  doubtful.  A  similar  kind  from  TÎiuringia  bas  been  analyzed  by  Bucholz. 
(5th  Kd.,  .p.  477);  but  its  identity  with  Werner's  Polish  Bergêeffe  is  not  certain. 

Milanite  is  from  Maidanpek,  Servia. 

Comp. — A  silicate  of  aluminium  (Al,0,.2SiO.)  like  kaolinite,  but  amorphous 

and  containing  more  water;  the  amount  is  somewhat  uncertain  but,  as  shown  by 

Le  Chatelier,   the   formula  is  probably  to  be  taken   as    H^Al,8i,0,  +  aq,  or 

2H,O.AI,03.2SiO,  +  aq  =  Silica  43-5,  alumina  36-9,  water  19-6  =  100. 

Analyses  by  Le  Chatelier  on  material  heated  to  250"  gave  thefollowingresultscorrespondine 
to  the  kaolinite  formula  2HiO.Al20s.2SiOi;  he  finds  further  that  the  remaining  water  goes  on 
only  above  400^  the  earlier  amount  at  150^     Bull.  Soc.  Min.,  10,  210,  1887. 


SiO, 

AUO, 

H,0 

H,0  below  250* 

Angleur 

46-8 

89-5 

14-8 

^ 

1001 

8-5 

Huelgoat 

47-9 

88  0 

14-8 

^ 

100-2 

5-4 

Miglos 

46-8 

88-7 

14-0 

r= 

99-0 

6-5 

Breteuil 

48-8 

85-6 

14-8 

^ 

982 

12-5 

Laumède 

48-7 

86-5 

18  6 

=: 

98-8 

40 

Eifel 

46-6 

89-8 

13  0 

^ 

98-9 

8-5 

Russia 

47  4 

38-8 

140 

— - 

100  2 

7-0 

The  foUowing  are 

analyses  of  indianaite  by  Pemberton  ( 

on  air-dried  material  : 

SiO, 

A1,0, 

HaO 

H,0  at  100^  C. 

CaO,MgO 

alkalies 

8900 

3600 
86-85 

1400 

9-50 

0-63 
0-40 

054    = 

99-67 

89-85 

22-90 

99-oa 

88-90 

87  40 

28-60 

undet. 
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Helmhacker  shows  that  some  banovsites  contain  4i  aq.  and  others  8  aq.  when  dried  over 
Bulphuric  acid.  He  gives  analyses  1-3.  by  Hofmann,  Min.  Mitth.,  2,  231,  1879.  G.  =  1*961- 
1*962,  after  exposure  to  dry  air  1*985. 

SiOs  ÂlsOs        HtO  above  100*  H,0  at  100* 

1.  4019  84-84»  15*27  808    CaO  2*55.  MgO  tr.  =  100*98 

2.  36*34  d2'84t>  18*29  10  59    CaO  2*81  =  99*87 

8.  86*78  83*83»  17*66  10  96    CaO  2*58,  CuO  0*10  =  100  86 

•  Fe,0«,P,0.  tr,  »>  Fe«0«  0*27  p.  c. 

Other  analyses  5th  Ed.,  pp.  476,  477. 

Compact  gîagertte  forming  seams  in  clay  at  QuseYBk,  Ural  (Zs.  Er.,  17,  628,  1890),  gave: 

SiO,  45*85         AUO,  86*97         PcaO,  tr.         CaO  0*64         MgO  0  25         H,0  16*i4  =  99*85 

r.,  etc. — Tields  water.     B.B.  Infusible.    A  fine  blue  with  cobalt  solution.    Decomposed 


by  acids. 

Obs. — ^Occurs  often  in  veins  or  beds  of  ore,  as  a  secondary  product;  also  in  granité  and 
other  rocks,  being  derived  from  the  décomposition  of  some  aluminous  minerais  (localities  men- 
tioned  above).    The  Halioyêite  of  Housscha  is  derived  from  eraphic  granité. 

The  name  haUoytUe  is  from  Omallus  ct'Halloy  (1707-1789),  who  ûrst  observed  it. 

494.  NEWTONITB.    R,  N.  Braekett  and  J.  F,  WUliamê,  Am.  J.  Se.,  42.  11,  1891. 
Rhombohedral.     In   soft  compact   masses,   resembling  kaolin,   the    powder 
resolved  nnder  the  microscope  (X  400  to  500  diam.)  into  minute  rhombs,  nearly 
squares,  but  giving  angles  of  88°  to  89°. 

Soft.     6.  =  2*37.    Golor  white.    Extinction  parallel  to  the  diagonals  of  the 
rhombs. 

Comp.— H,Al,Si,0„  +  aq  or  Al,0,.2SiO,.5H,0  =  Silica  38-5,  alumina  32-7  water 
28-8  =  100. 

.,  2.  Braekett  &  Williams,  1.  c. 

MgO     Na,0       E,0 

tr,  [1-78]         =  100 

tr.        0*99         0*78  =  100*85 

•  Ignition;  at  110M15%  5-58  p.  c.  H,0  in  1;  5*44  in  2. 

..,  etc.— B.B.  infusible;  gives  the  alumina  reaction  with  cobalt  solution.  Only  slightly 
attackêd  by  boiling  hydrochloric  acid,  but  almost  completely  decomposed  by  boiling  concentrated 
sulphuric  acid  with  séparation  of  silica. 

Obs. — Found  on  Sneed's  Creek  in  the  northem  part  of  Newton  Oo.,  Arkansas.  Occura  in 
lumps  varying  from  a  few  ounces  to  forty  pounds,  embedded  in  a  dark  gray  clay. 


SiO, 

Al.O, 

H.O» 

Fe.O, 

CaO 

1. 

88*86 

85-20 

28-69 

0-21 

0-81 

8. 

40*22 

85  27 

22-89 

0-21 

0*54 

496.  OIMOXiITfi.  KmoaXia  Thêophr.  Cimolia  Plin,,  36,  57.  Cimolit  Klapr,,  Beitr.,  1, 
291,  1795.  Pelikanit  Ouchakoff,  Bull.  Ac.  St.  Pet.,  16. 129,  J.  pr.  Ch.,  74,  254, 1858.  Hunterite 
HaughUm,  Phil.  Mag..  17,  18,  1859,  23,  50,  1862. 

Terra  Lemnia  Dioêcor,  Plin,,  etc.  Sphragid  Karst.,  Tab.,  28,  88,  1808.  Ehrenbergit 
Nùggeraih,  Vh.  Ver.  Rheinl.,  9,  878,  1852.     Anauxite  Breiih.,  J.  pr.  Çh.,  16,  325,  1888. 

Amorphous,  clay-like,  or  chalky. 

Very  soft.  G.  =  2*18-2 '30.  Luster  of  streak  greasy.  Color  white,  grayish 
white,  reddish.     Opaque.     Harsh.     Adhères  to  the  tongue. 

Comp. — A  hydrous  silicate  of  aluminium,  2Al,0,.9SiO,.6H,0  =  Silica  63-4, 
alumina  23*9,  water  12*7  =  100.     Perhaps  a  basic  sait. 

AnaL— 1,  Klaproth,  1.  c.  2,  Ilimov  [Ann.  J.  M.  Russ.,  886.  18411  Rg.,  Min.  Ch..  584, 
1860.  8,  ▼.  Hauer,  Jb.  G.  Reichs.,  6,  83,  1854.  4,  Haughton,  1.  c.  5,  Riggs,  Am.  J.  8c.,  32,. 
«55.  1886.  Also  F.  W.  Clarke,  Am.  J.  8c.,  28,  28,  1884;  Scharizer,  Jb.  G.  Reichs..  32,  488, 
491.  1882. 


690  SILICATES, 

O.  SiO,    Al.O.  Fe,0,  H.O 

1.  ArgentieiH  6800    2800    1  25    1200  =  99*25 

2.  EkaterinovBka  68-62    2855      —     12  00  =  9907 

8.  Near  Biliu,  AnauxUe  2*876      |  62*80    24*28      —     12*84  CaO  0*88  =  99*70 

4.  HunterUe  2*819         65  98    20*97      —     11*61  MgO  0*45,  CaO  0*80  =  99*26 

5.  Norway,  Me.  66*86    22*28    0*47      8*26  X»  100.  alk.  0*98,  F  0*06  =  99*81 

•  X  =  FeO,MnO.CaO.MgO. 

Tbe  hUDterite,  according  to  the  analysis.  contains  a  little  ezcess  of  silica,  probably  due  to 
free  quartz,  as  the  material  was  gritty  uuder  the  pestle. 

Pyr.,  etc. — Yields  water.  B.B.  becomes  gray  and  ûnally  burus  white;  infusible.  With 
cobalt  solution  a  blue  color. 

ObB.~From  the  island  of  Argentiera  (Eimolos  of  the  Greeks);  Berg  Hradischt,  near  Bilin, 
Bohemiii  (pseud.  after  augite,  cf.  Scharizer,  1.  c);  also  from  Ekaterinovska,  district  of  Alex- 
androvsk  -Kussia;  Governinent  of  Kiev,  Russia;  Nagpur,  Central  India,  with  orthoclase  in 
granité.     A  relatcd  minerai  (anal.  6)  from  Norway,  Me.,  associated  with  tourmaline. 

A  light  porous  clay-like  minerai  of  a  dull  white  color,  resembling  meerschaum,  has  been 
investigated  bv  Liversidge.  Min  N.  8.  W.,  194,  1888.  H.  =  2-2*5.  Spécifie  gravity  after 
immereion  1*188.    Fracture  conchoidal.     Analysis: 

SiO,  51*46»     AUO,  87*72    Fe,0.  0  46    CaO  0*84    MgO  1*25    n,0  7*62i>     CO.  1*54  =  100*89 

•  Soluble  0*11  p.  c.  ^  At  100%  8*28  p.  c. 

From  Richmond  River,  New  South  Wales. 

496.  MONTMORILLONrrB.  Saîwiat,  Ann.  Ch.  Phys.,  21,  876,  1847.  Confolensite 
Dvfr.,  Min.,  3.  588,  1856.  Delanovit  Kenng.,  Jb.  G.  lieichs.,  4,  688,  1858.  Delanouite  Dvfr., 
Min.,  3,  588,  1856.  Stolpenit  (=  Bole  of  Stolpen)  Kenng  ,  Min.,  41,  1858.  Saponite  Nieklè; 
Ann.  Ch.  Phys.,  66,  46,  1859  =  Pierre  a  savon  {Oerm.  Bergseife)  de  Plombières.  Steargillite 
MeilUi.  Dx.,  Min.,  1,  205,  1862.    Erinite  Thomèon,  Min.,  1,  841,  1886. 

Massive,  clay-like. 

Very  soft  and  tender.  Lnster  feeble.  Color  white  or  grayish  to  rose-red,  and 
bluish;  also  pistachio-green.  Softens  in  water^  and  for  the  most  part  does  not 
adhère  to  the  toiigue.     Unctuous.. 

Var.— 1.  MontmoriUonite  is  rose-red;  from  Montmorillon,  France.  Coftfolenêite  is  paler 
rose-red;  fr.  Coufolens.  Dept.  of  Charente,  at  St.  Jeau-de-Côle,  near  Thiviers.  DelanouUe  is 
«imilar  in  color,  and  is  from  Millac,  near  Nontron,  France;  stated  by  Kenngott  to  adhère  to  the 
longue. 

2.  Stolpenite  is  a  clay  from  the  basait  of  Stolpen.  SUarqiUite  is  white,  yellow,  and  pistachio- 
Çreen,  subtrauslucent,  insoluble  in  acids;  aud  is  easily  eut  into  cakes  looking  like  soap  or  wax; 
fr.  near  Virolet  ou  the  iiochelle  railroad,  and  at  tbe  tunnel  of  Poitiers.  Saponite  of  Nicklès  is  a 
white,  plastic,  soap-like  clay  from  the  granité  from  which  issues  one  of  the  hot  springs  of 
Plombières,  France,  called  Soa^  Spring;  it  was  named  ëmegmatUe  by  Naumann.  Nicklès 
obtaiued:  SiO,  428,  Al.Os  19*2,  H,0  88  5  =  100. 

Erinite  is  a  yellowish  rcd  clayey  minerai  from  the  Giant's  Causeway;  O.  =  2*04;  opaque;  a 
little  resinous  in  luster;  unctuous;  B.B.  infusible,  but  whitens.     Named  from  Erin  (Irelaud). 

Comp. — Probably  H,Al,Si,0„  +  n  aq.  Chatelier,but  analyses  vary  rather  widely. 

Anal.— 1.  2,  Salvetat  &  Damour,  1.  c.  8,  Berthier  [Tr.  Ess.  v.  sèche  1,  58],  5th  Ed.,  p.  459. 
4.  Hnuer.  Jb.  G.  Reichs.,  4,  638.  1858.  5.  Salvetat,  1.  c.  6,  Rg..  Pogg.,  47,  180,  1889.  7,  Meil- 
let.  1.  c.  8.  Tliomson,  1.  c.  9,  Le  Chatelier,  Bull.  Soc.  Min.,  10,  209, 1^7.  10,  Helmhacker,  Min. 
Mitth.,  2,  251,  1879.  11,  H.  L.  Wells,  Am.  J.  Se,  20,  288,  1880.  12,  CoUins,  Min.  Mag..  x 
92,  1878. 

SlOi      Al,Oa     Fe,Ot    MgO     CaO(Na,K)sO  H,0 

1.  Montmorillon,  ifoii*.  4  49*40    19*70    0*80    0*27    150    1*50    25*67  =  98  84 

2.  •'  "  }  50*04    2016    0*68    0*28    1*46    1*27    2600  =  99*84 

8.  Confolens,  Conf.  49*6      18*0       —     2*1      2*1       —     280    =  99*7 

4.  Millac,  Delan,  60*55    1915      —     4*40»  0*68      —     24*05  =  98*78 

5.  St.  J.  de  Côle,  Omf.  45*55    22*60    1*06    0*80    1*66    0*10    26*20  SiO,  gel.  0*96.  qtz. 

[1*04  =  99-46 

6.  Stolpenite  45*92    2215      —       —     8*90      —     25*86  =  97*88 

7.  SteargiUiie  45*80    28-30    l*21b  1*48*    —     1*70    2700  =  99*99 

B.  Brir^  O.  =  2*04       47*04    18*46    fiW»    —     1*00      —     25*28 NaCl 0*9  ==  9904 

9.  St.  Jean  de  Côle  49*0      23-1      2*4       —     0*5       —     28-7«  =  98*7 

10.  PoduruBj,  roêô^red  68-77    2403    0*52    4  78    232    0*67    10*28*=  101*32 

11.  Branchville,  Ci.,  m0-rM{  I  51*20    2214      —     8*72    8*53    0*56    17*08  MnO  018,P.Oa-43 

12.  Cornwall  47*9      271      1*2       —       —    [08]    280    =  100       [=  99*88 

•  MnO.  »>  PeO.  «  At  250%  16*7  p.  c.  *  At  100*.  2*97  p.  a 
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The  material  of  anal.  11  contained  2'28  p.  c.  apatite;  that  of  anal.  10  had  G.  =  2*172  with 
10*54  hygr.  UaO,  and  G.  =  2*520  when  dried  over  sulphurlc  acid. 

Salyetat  observes  that  sodium  carbonate  séparâtes  a  little  gelatinous  silica,  and  sulphuric 
acid  some  quartz-silica— a  fact  of  great  interest  in  connection  with  the  earthj  hydrous 
aluminous  silicates  generallv. 

Pyr.,  etc. — B.B.  infusible,  excepting  the  stolpenite,  which  afFords  a  yellowish  enamel, 
probably  owing  to  the  4  p.  c.  of  lime  in  the  slate  of  silicate  pr^nt  as  impurity.  Montmorillon- 
ite  loses  6  p.  c.  of  water  at  100°  C,  and  delanouite  14  p.  c. 

Sewrite,  according  to  the  analysis  of  Pelletier  (p,  688),  would  be  identical  nearly  with  the 
minera]  from  Confolens. 

Obs. — Occurs  as  an  alteration-product  at  the  localities  mentioned  above. 

Also  in  the  U.  8.,  at  Branch ville,  Conn.,  in  a  soft  pink  form  in  a  vein  of  albitic  granité» 
probably  due  to  the  altération  of  spodumene. 

Razoumoysetn.  Razoumoffskin  John,  A  greenish  white  clay-like  minerai  from  Kosemûtz» 
in  Silesia,  near  montmorillonite,  except  in  the  less  amount  of  water.  Zellner  obtained,  Schwgg. 
J.,  18,  340,  1816: 

8iO,  54*60         AlaO.  27*25         FeO  0*25         MgO  0*37         CaO  2*00  H,0  14*25  =  98*62 

A  similar  bluish  or  greenish  clay  from  the  old  copper  mines  at  Lading,  west  of  Wolfsberg, 
In  Carinthia,  bas  been  investigated  by  Helmhacker,  Min.  Mitth.,  2,  256,  1879.  H.  =  8  Fract- 
ure subconchoidal.  G.  =  2*022  air-dried,  =  2*285  after  losing  10  12  p.  c.  hygroscop.  water» 
=  2*138  corrected  for  impurities. 

Analyses.— 1,  Helmhacker,  1.  c.    2,  Hofmann.  ibid. 


1. 
2. 


8iO, 


48  06 
41-94 


Al.O, 


25*26 
25*55 


CuO 


825 
5*77 


CaO 


0*83 
1*80 


H,0 


atlOO' 
8-44 
935 


above  100° 
2010    = 
1516    = 


100-94 
99*57 


nrhe  material    analyzed   contained    some  calcite    and    azurite.    The  formula    for  1  is 
Al,0,.8SiO,  +  6H.0,  or  dried  at  100°,  +  4HtO. 


497.  PYROPHTI-Iimi.  Pyrophyllit  Herm.,  Pogg.,  16.  592,  1829.  Pjrauxit  5r«ïA., 
Handb.,  397,  1841.    Agalmatolite  or  Pagodite  pt. 

Monoclinic  ?  Not  observed  in  distinct  crystals.  Foliated,  radiated  lamellar 
or  somewhat  fibrous;  also  graniilarto  compact  or  cryptocrystalline  ;  the  latter  some* 
times  slaty. 

Gleavage:     basai,    eminent.      Laminas    flexible,    not    elastic.     Feel    greasy. 

H.  =  1-2.     G.  =  2*8-2-9.     Luster  of  folia  pearly;    of  massive  kinds  dull  and 

gliatening.     Color  white,  apple-green,  grayish  and  brownish  green,  yellowish  to 

ochre-yellow,    grayish    white.     Subtransparent    to    opaque.      Optically    — .     Bx 

J_  cleavage.     Ax.  angle  large,  to  108°,  Dx. 

Var.— (1)  Foliated,  and  often  radiated.  closely  resembling  talc  in  color,  feel,  luster,  and 
structure;  G.  =  2*785  Berlin.  (2)  Compact  massive,  white.  grayish,  and  greenish,  somewhat 
resembling  compact  steatite,  or  French  chalk;  G.  =  2  81-2*92  Brusb;  H.  =  1*5-8.  This 
compact  vaHety,  as  Brush  has  shown,  includes  part  of  wbat  bas  gone  under  the  name  of  agal- 
matolite. from  China;  it  is  used  for  slate  pencils,  and  is  sometimes  caWed  pendl-êUme, 

Gomp — H,Al,Si,0„  or  H,O.Al,0,.4SiO,  =  Silica  66*7,  alumina  28*3,  water  5-0 

=  100. 

Anal.— 1,  Rg.,  Pogg..  68.  513.  1846.  2,  SjOgren,  Ofv.  Ak.  Stockh.,  6. 110, 1848.  3,  Walm- 
stedt.  ib.,  p.,  llf  4.  Brush,  Am.  J.  Se.,  26,  68.  1858.  5,  Church,  Ch.  News,  22,  220,  1870. 
6,  Tyson,  Am.  J.  Se,  34,  219,  1862.  7.  Allen,  ib.  8,  F.  A.  Genth,  ib.,  18,  410,  1854  (also  a 
second  anal.).  9,  Id.,  Am.  Phil.  Soc.,  18,  259.  1879.  10»  Gttmbel,  Ber.  Ak.  Mûnchen,  498, 
1868.  11,  Gorceix.  Bull.  Soc.  Min.,  6,  27.  1^88.  Also  IgelstrOm,  Ofv.  Ak.  Stockh.,  26,  38, 
1868;  Dewalque,  BuU.  Soc.  G.  Belg.,  6.  150,  151,  1879;  Koninck,  Bull.  Ac.  Belg.,  26,469, 1868; 
and  5th  Ed.,  p.  455. 


1.  8pa,  Belg. 

2.  Westanâ,  8w. 
8.  China,  PagodUe 

4.  " 

5.  Pagodite 

6.  Deep  R,  N.  C,  moM. 


.  G.         8iO,  AlaOa  Fe,0,  MgO  CaO  H,0 

6614  2Ô87      —  1-49  0*39  559=    99*48 

65*61  2609    0*70  009  069  7  08  MuO  009=100*35 

66*88  27*95  0  06  0*06  0*18  5  20  =  99*83 

2*81    65  9ô    28  97     —  0*22  5*48  alk.  0*25  =  100*87 

2*8  62-25  31*06    082  0*60  —  4*66=    99*39 

2*92        65-93  29  54  —  —  5*40  =  10087 
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G.        810,   A1,0.  Fe,0,  MgO  CaO  H,0 

7.  Carbonton  282       66*25    27*91    106      —       —     5  25  =  100*49 

8.  Che8terfleldDi8t..8.C.,/<^.  6601    28  52    0  87    018    0*28    6*22  =  10108 

9.  Mahanoy  City,  Penn.  2*804      66*61    27*68    016    0*10      —     5*48  =    99*98 

10.  Fichtelgebirge  5887    34*87      —       —       —     5*77  =    99*51 

11.  OuroPrelo  2*76       65*8     28  0      1*7*      —     0  4      5*5    =100*5 

.    •  •FeO. 

Pyt.,  etc. — Tlelds  water,  but  only  at  a  high  température.  B.B.  whitens,  and  fuses  wlth 
difflculty  on  the  edges.  The  radiated  varleties  ezfoliate  lu  fan-like  forma,  swelllng  up  to  many 
tlmes  the  original  volume  of  the  assay.  Heated  and  molsteued  with  cobalt  solution  gives  a 
deep  blue  color  (alumlna).  Partially  decomposed  by  sulphuric  acld,  and  oompletely  on  fusion 
with  alkaline  carbonates. 

Obs. — Compact  pyrophyVlite  la  the  material  or  base  of  some  schistose  rocks.  The  foliated 
yariety  is  often  the  gangue  of  cyanite. 

I^rophyllite  occurs  in  tbe  Ural,  between  Pyschminsk  and  Berezoy;  at  Westanâ,  Sweden; 
the  UorrsjOberg  in  Elfdalen,  wlth  cyanite;  near  Ottrez  in  Luxembourg;  Ouro  Preto,  Brazll,  in 
foliated  masses  of  considérable  extent. 

Also  in  wbite  stellate  agrégations  in  Cottonstone  Mtn.,  Mecklenburg  Co.,  N.  C;  in 
Chesterfield  Dist.,  S.  C.  wlth  lazuUte  and  cvanite;  in  Lincoln  Co..  Oa.,  on  Graves  Mtn.;  in 
Ârkansas,  at  the  Kelloeg  lead  mine,  near  Littfe  Rock.  Tbe  compact  kind,  reserobUng  a  slatv 
soapstone  In  aspect  and  feel,  is  found  in  large  beds  in  Deep  River,  N.  C,  greenlsh  to  yellowish 
white  in  color;  similar  at  Carbonton,  Moore  Co.,  N.  C.  In  thin  seams  and  as  petrifylng  material 
in  coal  slates  of  Mahanov  City,  Penn. 

The  compact  pyrophylllte  of  Deep  River,  N.  C,  is  extenslvely  used  for  maklng  slate  pendis 
and  resembles  the  so-called  agalniatolite  or  pagodite  of  China,  often  used  for  omamental  carv- 
IngB.  The  term  agalmatolite.  bowever,  bas  been  loosely  used  for  a  varlety  of  minerais;  it 
properly  belongs  to  a  klnd  of  pinlte  (p.  622). 

GTTmbelite  F,  ton  Kobell,  Ber.  Ak.  Mûnchen,  1,  294,  1870. 

In  thin,  short  fibrous  layers  in  clay  slate.  Color  light  greenlsh  white.  Translucent. 
Luster  pearly.  Soft  and  flexible.  Analyses.— 1,  Kobell,  1.  c.  2,  Gûmbel,  Min.  Mltth.,  2,  189. 
1879. 

810,     AlaO,  Fe,0,   MgO    K,0   Na^O   H,0 

1.  Nordhalben  5052     31 04     800     1*88     8*18       —      7*00  X*  1*46  =  9808 

2.  Tarentalse  •  G.  =  2*8       49*71     28*62     2*69     1*60     6*80     2*21     7*88>>T10, 1*04  =  100*05 

*  Undecomposed  minerai.  ^  Incl.  C. 

In  the  closed  tube  yields  water.  B.B.  exfoliâtes  somewhat  Itke  pyrophylllte.  Fuses  at  4. 
Not  acted  upou  by  acld. 

Found  at  Nordhalben  near  Steben,  in  Oberfranken.  Also  (anal.  2)  as  a  petrifylng  material 
^f  coal  plants  in  the  Taren taise. 

A  minerai  similarly  assoclated  In  Pennsylvania  was  found  by  Gtenth  to  be  pyrophylllte 
(anal.  9,  above).     Gûmbelite  may  be  an  Impure  pyrophylllte. 

Nbubolite  Tîunnson,  Min..  1,  354,  1836.  According  to  T.  8.  Hunt  (Rcp.  G.  Can.,  485, 
1868)  a  quartzcse  varlety  of  wood-like  agalmatolite.  Thomson  a^ve:  SiOs  78*00,  AlsOi  17*85, 
Fe,0,  0*40,  CaO  8*2Ô,  MgO  1*50,  H,0  4*80  =  99*80.     Hunt's  analysis  afforded: 

810, 50*80        AUO«  82*60        FeO  tr,        MgO  1*20        Na,O.K,0  undeL        H,0  6*50 

It  occurs  at  Stanstead,  Province  of  Québec,  forming  a  belt  150  feet  wide;  in  some  places 
granular  and  nearly  pure.  In  others  schistose  and  contalning  quartz.  A  thin  layer  bas  a  banded 
structure,  ligneous  in  appearauce,  with  a  shlny  satin  luster.  It  is  translucent,  of  a  wax-  or 
amber-ycllow  color;  feel  uuctuous.  Named  from  yevpov,  a  êiring  or  iend4m  in  allusion  to  the 
iibi-uiis  structure. 

BiHARiTB  K,  F.  Peterê,  Ber.  Ak.  Wien,  44  (1),  132.  1861. 

Massive;  fine  granular  or  mlcrocrystalline. 

H.  =3  5.  G.  =  2*737,  yellow  var.  Luster  greasy,  in clined  to  pearly.  Color  yellowish  to 
green,  brownisb.  Translucent  to  hardly  subtranslucent.  Feel  a  little  greasy.  Optically  doubly 
refractiug. 

Analysis.— Soltész  (1.  c),  after  removlng  4*68  CaCd; 

810,41*74    A1,0»  18*47    MgO  28*92    CaO  4*27    K,0  4*86    H.O  446    Fe,0,,Na,0  tr.  =  97*72 

B.B.  Infusible  or  nearly  so. 

Occurs  embedded  ix  a  âne  granular  limestone   In   the   Bihaiberg,  near  Rezbinya  in 

Hungiiry. 
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498.  AI.I.OPHAMB.     Allophan  Stromêyer,  Qel.  Anz.  GOtt.,  1261,  1816.     Riemannit 
~ .,  Hoifro.  Min.,  4  b,  182.  1817.    Elhuyarit  Bock,  Schw.  J.,  66,  110,  1832  (announced,  not 
named),  Jahrb.  Min.,  28,  1834  (mentioned»  not  described). 

Âmorphous.  In  incrustationsy  usuallj  thin,  with  a  mammillarj  surface,  and 
hyalite-like;  sometimes  stalactitic.     Occasionally  almost  pulvérulent. 

Fracture  imperfectly  couchoidal  and  shining,  to  earthy.  Very  brittle.  H.  =  3. 
G.  =  1  •85-1*89.  Luster  vitreous  to  subresinous  ;  bright  and  waxy  intemally.  Color 
pale  sky-blue,  sometimes  greenish  to  deep  green,  brown,  yellow,  or  colorless. 
Streak  uncolored.     Translucent. 

Gomp. — Hydrous  aluminium  silicate,  Al,SiO,  +  5H,0  =  Silica  23*8,  alumina 
40*5,  water  35*7  =  100.  Some  analyses  give  6  équivalents  of  water  =  Silica  22*2, 
alumina  S'*  8,  water  40*0  =  100. 

Impurities  are  often  présent.  The  colorlng  matter  of  the  blue  variety  is  due  to  traces  of 
chrysocoUa,  and  substances  interinediate  between  allophane  and  chrysocolla  (mixtures)  are  not 
uncommon,  see  chrysocolla.  The  green  variety  is  colored  by  malachite,  and  the  yellowish 
and  brown  by  iron.  Allophane  occursat  Richmond,  Mass.,  mixed  intimately  with  part  of  th« 
gibbsite  of  that  locality  (Sillimau). 

AnaL— 1,  Rath,  Pogg.,  144.  393,  1871.  2,  E.  F.  Smitb,  Am.  Ch.  J.,  6,  272,  1883.  See  also 
Cfamper,  Yh.  O.  Reichs..  Soi,  1876;  and  for  earlier  analyses  5th  Ed.,  p;  419. 

SiO,       A1,0,     CuO     CaO        H.O 

1.  Dehm  G.  =  2079       23-68       87  73       —        192       36  86  =  10004 

2.  Allentown,  Penn.  2139        3520       —        196»      40  86=    99*41 

•  (Ca,Mg)CO,. 


r.,  etc.— Yields  much  water  in  the  closed  tul)e.    B.6.  crumbles,  but  is  infusible.    Givei 
a  blue'color  with  cobalt  solution.    Gelatinizes  with  hydrochloric  acid. 

Obs. — Allophane  is  regarded  as  a  resuit  of  the  décomposition  of  some  aluminous  silicate 
(feldspar.  etc.);  and  it  often  occurs  iDcrusting  fissures  or  cavities  in  mines,  especiall}'^  those  of 
copper  aud  limonite,  aud  even  in  beds  of  coal.  It  lines  cavities  in  a  kind  of  mari  at  Qr&feuthal, 
near  Stialfeld  iu  l'huriugia,  where  it  was  first  observed,  in  1809,  by  Kiemann,  and  hence  has 
been  called  riemannite.  Fouud  also  at  Schneeberg  in  Saxony;  at  Gersbach  in  the  Schwarzwald; 
Petrow  in  Moravia,  in  a  bed  of  limonite;  Chotina  io  Bohemia,  at  a  copper  mine  in  alum  slate; 
at  Friesdorf,  near  Boun,  in  lignite  (the  elhuyarite,  of  a  brownish  or  honey-yellow  color,  with 
G.  =  l'6);  Visé  in  Belgiura,  in  the  Carbon! ferons  limestone;  at  the  Chessy  copper  mine,  near 
Lyons,  France;  in  the  chalk  of  Beau  vais,  France,  presenting  a  honey-yellow  color;  at  New 
Charlton,  near  Woolwich,  in  Kent,  England,  in  old  chalk-pits,  of  amber-yellow,  ruby-red,  and 
nearly  opaque  wbite  colors. 

ïn  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Richmond,  Mass., 
forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle:  at  the  Bristol  Copper  Mine, 
Ct.  ;  at  Morgantown,  Berks  Co.,  Pa.  ;  at  the  Friedensville  zinc  mines,  Pa.  ;  in  the  copper  mine 
of  PolkCo.,  Tenn.^ 

Named  from  aXXoÇ,  othâr,  and  ^airecrSat,  to  appear,  in  allusion  to  its  change  of  appear- 
ance  under  the  blowpipe. 

A  yellowish  white  earthy  minerai  f rom  Komwestheim,  between  Stuttgart  and  Ludwigsburg, 
with  G.  =  l  '794  and  2*098,  consists  of  allophane  aud  aluminite.  and  has  been  called  Kieselr 
aluminite  (SiUceoua  cUuminite)  by  Groniugen  and  Oppel.  In  one  of  their  analyses  they  obtained 
(JB.Ch..  892,  1852,  from  Wflittemb.  Nat.  Jabreshefte,  189.  1851):  SiO,  18  06.  80,5  04. 
A1,0,  42  59.  ign.  3932  =  10001.  The  tulfatoMaphan  of  Muck  (Zs.  Berg.-Sal.  Wesen,  28.  192. 
1880)  is  similar:  it  occurs  as  an  earthy,  white  or  pale  wiue-yellow  to  greenish  yellow  substance 
in  tbe  clay  of  the  Schwelm  mine. 

PlunÙMllophane  is  a  variety  of  allophane  in  stalactitic  forms  containlng  a  little  lead;  from 
Monte  Vecchio,  Sardinia,  Bombicci  [Att.  Soc.  Itiil.  Se.  Nat.,  11],  Jb.  Min..  750,  1868. 

Carolathine  F,  L.  Sannenachein,  Zs.  G.  Ges  ,  6,  223.  1853  and  J.  pr.  Ch..  60.  268.  1863. 
Amorphous.  with  a  mammillary  surface,  and  approaching  allophane  in  the  ratio  of  Si  to  Al. 
but  contains  less  water.     H.  =  2*5;  G.  =  1*515;  color  honey- to  wine-yellow;  subtranslucent. 

Analysis  by  Sonnenschein  gave:  SiO,  29*62,  Al ,0,  47*25,  H,0  1510.  G  1*33.  H  0*74, 
O  5-96  =  100. 

B.B.  ignites  without  fiame,  owinç  to  the  orgnnic  ingrédients  présent.  From  the  coal-bed  of 
the  E6nigin-Louise  Mine,  at  Zabrze.  In  Upper  Silesia.    Named  for  Prince  von  Carolath. 

Sahoite  Dana,  Min  ,  288,  1860;  and  Geol.  Rep.  Expl.  Exp..  324,  1849. 

Stalactitic,  with  a  lamellnr  structure.  H.  =  4-4-5.  G.  =  1  •7-1-9.  Luster  résinons  in  the 
fracture.  Color  white.  grayish.  or  yellowish.  Translucent  to  subtranslucent,  nut  adhering 
to  the  tongue  nor  plastic,  being  too  hard. 

Comp.-Perhaps  2Al,O,.3SiO,.10H«O  =  Silica  81-9,  alumina  86-2,  water  31  "9  =  100. 

Analyses — 1,  2.  B.  Silliman,  1.  c.  3,  Janovsky.  quoted  by  Zepharovich,  Ber.  Ak.  Wi«n, 
69(1).  32.  1874. 
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810,    AltOi  Fe«Oi  H.O  CaCOs 

1.  SamaUê      O.  =  1*69-1*818       81*25    87-31      —      30-46    0-01  MgO  0*06,  NatO  0*06  =  00*04 

2.  "  G.  =1*894  85-U    8195      —      80*80    1*21  MgO  106  =  100*15 
8  PUud,        O.  =  1 87                 29 12    81 46     8*86    80*66      —    =  100 

Gelatiniases  in  acids,  leaving  a  portion  of  silica. 

Forms  stalactites  and  stalagmites;  tbe  former  low  conical;  tbe  latter  flattened  hemispherical 
in  sbape,  with  a  widtli  of  8  iuches  or  so,  smooth  at  surface.  TUey  consist  within  of  a  séries  of 
thin  plates  closely  aiiheriiig.  Wlien  fresli  they  were  soft  enough  to  be  eut  witb  a  knife,  but 
bardeued  od  exposure.  '1  hey  occnr  in  a  lava  cayem  on  tbe  soutb  side  of  tbe  extinct  volcanic 
island  of  Upolu,  of  tbe  Naxigator  or  Samoa  group;  tbe  cavern  was  a  passage  some  bundreds  of 
yards  long,  entered  about  a  mile  and  n  bulf  from  tbe  sea  by  a  perpendicular  descecl  of  25  feet, 
and  exteudiuff  toward  and  buiieatb  tbe  sea,  and  also  up  tbe  mountain  to  an  unascertained  dis- 
tance. Its  siaes  and  l)ottom  were  in  places  covered  witb  tbe  samoite,  wbich  bad  been  formed 
from  thc  percolatlng  waters.     '1  he  overlying  rock  was  about  15.  feet  thlck. 

SanunU  of  Silliman,  Jr.  (Daua'sEzpl.  £xp.  Geol.  Rep.,  782),  is  a  kind  of  feldspar  Incorrectly 
analyzed;  probably  labradorite. 

Tbe  material  of  analysis  8  is  an  alteration-product  of  geblenite  from  Orawitza,  cf.  Zepharo- 
▼icb,  l.c.  and  tbis  Min. ,  p.  476. 

499.  OOLIjTRITB.  Das  mau  dort  Salpeter  nannte  (fr.  Schemnitz)  Freieêleben,  Lempe'a 
Mag.,  10,  99.  1798.  Natûrliche  Alaunerde  (fr.  Scbemuitz)  v.  FiehUl,  Min.,  170.  1794;  Klapr., 
Beitr..  1,  257.  1795.     KoUyrit  Karit.,  Tab.,  80,  78.  1800. 

A  claylike  minerai,  white,  with  a  glîmmeriDg  luster,  greasy  feel,  and  adher- 
ing  to  the  tongiie.     G.  =  2-2*15.     H  =  1-2. 

Comp.— 2Al,0,.SiO,.9H,0  ;    or  1  of  allophane  6H,0  +  1  of  gibbsite  =  SUica. 
14*1,  alumina  47*8,  water  38-0. 

Analysis. -J.  H.  and  G.  Gladstone,  Phil.  Mag.,  23,  461,  1862. 

Hove        SiOa  14-49    Al.O,  4744    H,0  [88-89]    CaO  0*89    CD,  079  =  100 

In  otber  spécimens  Gladstone  obtaiiied  from  8  to  8  p  c.  of  silica,  indicating  a  yarying 
proportion  of  aluminium  bydrate.     Earlv  anals.,  see  5tb  Ed.,  p.  420. 

Pyr.,  etc.— Yields  water.  B.B.  infiisible.  Gives  a  blue  color  wben  beated  with  cobalt 
solution.     Gelatinizes  witb  nitric  acid.     Does  not  fall  to  pièces  in  water,  or  increase  in  weigbt 

Obs.— From  Ezquerra  in  the  Pyrénées;  uear  Scbemnitz.  Hungary;  near  Weissenfels, 
8axony;  at  Hove.  near  Brighton,  Ëngland.  in  fissures  in  tbe  upper  cbiuk,  of  a  pure  wbitc  color 
and  very  soft. 

The  name  collyrxum  (tcoXXvpiov)  was  applied  by  tbe  Greeks  to  the  '*  Samian  earth;" 
Enrsten  adopted  it  because  tbe  description  of  tbis  earth  by  Dioscorides  answers  well  for  the 
above  minerai. 

DiLLNiTE  Haidinger,  Ilutzelmann,  Pogg..  78,  577,  1849.  A  related  substance;  the  gangue 
of  tbe  diaspore  of  Scbemnitz,  at  a  place  callcd  Dilln.  It  is  probably  a  mixture  of  diaspore  and 
kaolinite.     See  furtber  5tb  Ed..  p.  421. 

500.  SOHRÔTTliRITXI.  Opalin- Allopban  Schrôtier,  Baumg.  Ztg.,  4,  145,  1837.  SchrOtt- 
erit  Olocker,  Grundr.,  536,  1889.     Opal  Allophane. 

Resembles  allophane;  sometimes  like  gum  iu  appearance. 

H.  =  8-3-5.  G.  =  1-95-2  05.  Color  pale  emerald-  to  leek-green,  greenish  white,  yellowiah, 
or  at  times  spotted  with  brown.     Transi ucent  to  nearly  transparent. 

Oomp.— 8AlaO,.88iO,  80H,O  =  Silica  117,  alumina  581.  water  8$-2  =  100. 

AaaL— 1,  Schrôtter,  J.  pr.  Ch.,  11,  380,  1887.    2.  J.  W.  Mallet,  Am.  J.  Se.,  26,  79,  1868. 

BiO,    AUO,  Fe,0,  H,0     CaO    CuO 

1.  Styrta  11*95    4680    2*95    86-20*  1*80    0*25  80,0*78  =  99-78 

2.  Alabama      |  10  58    46  48      —     4109      —       —   ZnO 0*77,  FeO,MgO<r.,  80,0*80=99*67 

Obs.— From  Dollinger  mountain,  near  Freienstein,  in  Styria,  in  uests  between  claywslate  and 
granular  limestonc;  in  Comwall;  at  the  Falls  of  Little  River,  on  tbe  Sand  Mtn.,  Cberokee  Co.. 
Alabama.  as  an  incrustation  over  half  an  inch  thlck  and  partly  atalactitic,  resemblinggum  arable 
when  broken.  having  H.  =  85,  and  G.  =  1*974. 

ScARBRoiTB  Vemon,  Phil.  Mag.,  6,  ITO,  1829.  A  white  clayey  substance,  allied  ta 
schrOtterite  in  composition  (H,0  =  46*75  Yernon).  It  is  duU.  adhesive  to  moist  surfaces  and  may 
be  polished  by  the  nail.  It  fllls  the  veinings  of  a  sandstone.  which  is  much  marked  with  oxlde 
of  iron.  or  of  its  septaria,  on  the  coast  of  Scarborough,  Yorkshire,  England. 
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APPENDIX  TO  CLAYB. 

The  following  are  other  eartby  hydrous  aluminous  silicates,  ail  of  donbtful  character: 

SiNOPiTE  Hausm,,  Uandb.,  1847;  Styasmi^  Theophr.;  Rubrica  VUruii.;  Sinopis  iYiîny» 
8inopische  £rde  Klapr.,  Beitr  .  4,  845,  1807;  Bol  de  Sinopis  Beud,  A  clayey  earth  of  brick-red 
color  dotted  with  white,  adhering  to  tbe  tooffue.  The  material  analyzed  by  Elaproth  was  from 
Anatolia.  Aaia  Minor.  The  siDopic  earth  or  the  ancients  was  brought  from  Cappadocia,  and 
used  as  a  red  paint,  and  may  hâve  becn  a  red  ocher.  Theophrastus  speaks  of  two  othei  kinda 
of  sinopic  earth.  one  whitish,  the  other  between  the  red  and  A^hite  in  color,  and  called  the  pure 
kiud  becaiise  it  was  used  without  mixing;  besides  also  an  artificial  kind  made  by  burning  a  clay 
—the  clay  becoming  red  owing  to  the  hydrated  iron  oxide  présent,  which  was  freed  from  ita 
water  by  the  beat.    Anal.  1,  below. 

Melinite  Glocker,  Syn.,  186,  1847;  Gelb-Erde  pt.  Wem.,  Hoffm.  Min.,  2,  b.  210;  Argile 
ocreuse  jaune  pt.  H.;  Yellow  ocher  pt.  A  }rellow  clayey  material,  looking  like  yelîow  ocher, 
more  or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  aud  soilin^  the 
Angers;  G.  =  2'>24.  The  kind  analyzed.  and  to  which  the  name  especially  belongs,  is  that  from 
Amberg  in  Bavaria.  Other  reported  localities  are  Mûnden  and  Schoningen  in  Uanover; 
Wehrau,  Pnissia:  RobschQlz,  Saxony:  Vierzon  (whence  sometimes  called  Vi&numite),  Dept.  pt 
Cher,  and  Pourrain,  Depl.  of  Yonne,  France.    Anal.  2,  below. 

OcHRAK  Breith.,  Char.  100,  1832.  A  kind  of  "  bole  "  of  a  yellow  color  from  Orawitza,  & 
little  greasy  in  feel,  wilh  H.  =  1-2,  aud  G.  =  2*4-2*5;  streak  pale  yellow  to  colorless. 

Plinthite.  P-yntbite  Thom.,  Min.,  1,  823,  1886.  A  brick-red  clay  from  Antrim,  Ireland, 
having  G.  =  2342,  and  H.  =  2*75.  and  not  adhering  to  the  tongue.  Also  from  Quiraing  la 
8kye,  Heddle,«Min.  Mag.,  6,  26,  117. 

Analyses.—!.  Klaproth,  1.  c.  2,  Etlbn,  Schw.  J.,  61,  466,  1827.  8,  Kersten,  Schw.  J.,  60, 
81,  1832.    4,  Thomson,  1.  c.     5.  Heddle,  1.  c. 

SiO,    AUO,  Fe.O,   CaO  NaCl  H^O 

1.  SinopUe  320  26*5  210  —  1-5  170    =    08*0 

%.  MeliniU  33-23  14*21  37  76  —  —  13*24  MgO  1*88  =  09*82 

8.  Oehran  81*8  43*0  1*2  —  —  210    =    97 

4.  Plinthite  30*88  20*76  26*16  2*60  —  1960  =  100 

6.         '*        Skye  29  55  1903  28*01  2*28  —  17*89  FeO  8*25,  MnO  0*84  =  100*80 

Thei>e  ocherous  clay  s  are  probably  only  mixtures. 

Smbctite.  Puller's  Earth  pt.;  Terra  or  Creta  Fullouum  pt.;  Walkthou,  Walkerde  pt 
(?«rwi.;  Terre  à  Foulon  pt.  Fr.  Walker's  Clay.  Walkerite.  Smectit  BreiUi,,  Handb.,  844, 1841. 
Malthacit  m-eiih.,  J.  pr.  Ch.,  10.  510,  1837. 

Massive.  Clay-like.  Very  soft.  G.  =  1*9-2*1.  Luster  dull;  of  streak  shining.  Color 
white,  gray,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or  brownish. 
Streak  colorless.     Unctuous.     Does  not  adhère  to  the  tongue.     Softens  in  water. 

FuUer*»  Barth  includes  many  kinds  of  unctuous  clays,  gray  to  dark-green  in  color,  and  is 
only  in  pan  Breithaupt's  smectite.  Much  of  it  is  kaolinite.  Salthaeite  is  described  as  occurring 
in  thin  laminœ  or  scales  and  sometimes  massive,  with  tbe  color  white  or  sli^htly  yellowish, 
and  thin  plates  translucent;  the  original  is  from  basait,  at  SteindOrfel,  in  Lausitz;  and  Beraun 
in  Bohemia  is  given  as  another  locality.  fimeetùe  is  a  mountain-green,  oil-green,  and  grayish 
green  clay,  from  Cîlly'în  Lower  Styria. 

The  Chemical  species  characteristic  of  thèse  minerais  is  probably  the  same — a  silicate  of 
aluminium  related  to  cimolite,  but  containing  three  or  four  times  as  much  water. 

Analyses.— 1,  Jonian,  Pogg.,  77,  591,  1849.  2,  Elaproth,  Beitr.,  4,  888,  1807.  8,  O.  Meiss- 
ner,  1.  c. 

SiOa    AUO,  FcaO,  MgO  CaO    H,0 

1.  Cîlly.  Smedite  61  21     12*25    2*07    4*89    2*13    27*89  =  100*44 

2.  UtigHte,  FuUer'ê  E.  5300    10  00    9*75    1*25    0*50    24*00  K^O  <r.,  NaCl  0*10  =  98  60 
8.  SteindOrfel.  Malth.              5017    10*66    315      —     0*25    85*83  =  100*06 

B.B.  malthacite  is  infusible;  but  smectite  and  tbe  Beigate  fuUer's  earth,  owing  to  the 
impurities  présent,  fuse  rather  easily.    Decomposed  by  hydrocbloric  acid. 

Rhodalite  Thomêon,  Min.,  1,  854,  1886,  is  a  soft,  earthy  rose-red  minerai;  feel  soapy.  An 
impure  hydrous  silicate  of  iron  and  aluminium.  From  nodules  in  amygdaloid,  in  Antrim, 
northem  Ireland. 

Sphragidite.  Atf^via  yrf  Dioscor.  S<ppayiç  Xtfuvta,  Terra  lemnia  Plin,^  36.  Sphragid 
Kani.,  Tab.,  28,  88,  1808.  Related  in  composition  to  cimolite  (p.  689),  but  contains  some  alkalL 
Color  yellowirfi  gray,  brownish,  or  yellowish  white.  Sometimes  mottled  with  rust-like  spots; 
haïah  to  the  touch,  aîdheres  feebly  to  the  tongue,  and  fnrms  n  paste  with  water. 
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Elaproth  obtained  for  its  composition,  Beitr..  4.  888,  1807:  SfO.  86-00,  AltOt  14-W. 
PeaO,  600.  MgO  0-25.  CaO  0-25,  Na,0  850,  H,0  8-50  =  99. 

From  Stalimeue.  tbe  ancient  Lemnas.  It  was  alâo  called  Terra  êigilkUa.  It  wn»  dug  for 
medicioal  purposes  once  a  year,  eut  into  spindle-shaped  pi^<^s,  and  stamped  with  a  êeal,  and 
hence  tbe  uame  sigillata  in  lîatin,  and  tphragi»  in  Greek.  Tbere  wm  alao  a  Rubrica  LemrUa,  or 
Letnnian  ReddU,  used  by  painters,  wbich  is  confounded  by  Flinj  wIth  tbe  true  terra  leoinia. 

Ehrbnberoit  Nôggerath,  Vb.  Ver.  Rbeinl..  9,  878,  18OT.  Near  tbe  precedlng  in  oom- 
positioD,  and.  like  tbat,  containing  alkalL  It  b  almoat  gelatinous  in  tbe  fresb  atate,  and 
becomes  fragile,  pulvérulent,  aod  opaque  on  drylng;  oolor  roee-red.  Anal. — 1,  ScbDabel,  l.c 
2,  G.  Biscbof,  1.  c. 

810,       A1«0,     FetO.     MnO      MgO       CaO  Na,O.E,0     H<0 

1.  66-77        16-77        165        086        1-80        276        r8-781        1711  =  100 

2.  64-54         604       456       461        0-41        8*80       t^Hj  7*77  =  100 

EhrenbergUe  occuis  in  clef  ta  in  tacbjrte  at  tbe  quarries  of  Steincben  and  Wolkenburg. 
âiriiengebii^ge. 

PoRTiTE  Meneghini  dt  Beehi,  Am.  J.  Se.,  14,  68,  1852.  Ortborbombic.  In  radiated  masses; 
cleavage  very  distinct  parallel  to  a  rbombic  prism  of  OO""  and  120"*.  U.  =5.  G.  =  2*4.  Luster 
▼itreous  Color  wbite.  Opaque.  Analysis  by  Becbi,  1.  c:  SiOa  5812,  Al,Os  27*60.  MgO  4*87, 
CaO  1*76,  NaaOO-ie,  K,0  010,  U,0  7*92  =  100-48.  B.B.  intumesces  mucb  and  affords  a 
milk-wbite  enamel.  Dissolves  in  acids,  even  in  tbe  cold,  and  gelatinizes.  From  tbe  gabbro 
rosso  lu  Tuscany.    Named  after  Mr.  Porte  of  Tuscany. 

Teratolite  Glocker,  Grundr..  544,  1839:  Terra  miraculosa  Saxoniae  C.  Riehier,  1732;  Sax- 
on isebe  WuDdererde  o/  old  Oerm.  auifiors;  Eisensteinmark  Breith.,  Cbar.,  147,  1828.  8(n.  1832. 
A.  Knop  bolds  (Jb.  Mm..  546,  1859)  tbat  tbe  teratolite  is  an  impure  litbomarge-like  pbolerite. 
It  is  described  as  buving  H.  =  2-2*5,  and  G.  =  2' 49-2*5;  color  varied  witb  lavender  and  otber 
sbades  of  blue,  and  spois  of  red.  and  j*arely  pearl-gray.  It  is  from  an  amygdaloidal  rock  over- 
laid  by  coal  stitiiu  ut  Piaiiitz  near  Zwickau  in  Saxony.  It  contains  mucb  oxide  of  iron;  but, 
according  to  Enop,  probablv  is  a  mixture  of  pbolerite  witb  some  free  quartz,  pulverized 
feldspar,  bydrate  of  iron,  carbonate  of  lime,  and  maguesia. 

Catlinite  c.  t.  Jackson,  Am.  J.  8c.,  36.  888,  1889;  G.  Catlin,  ib.,  38,  188,  1840.  Tbe 
red  clay  forming  beds  of  considérable  extent  in  Pipestone  county  in  tbe  soutbwestem  part  of 
Minnesota.  It  wus  mucb  used  by  tbe  Indians  for  pipes,  etc.  It  is  not  a  detinite  minerai  species. 
Aual.— 1,  2,  Peckbam.  tttb  Ann.  Rep.  Minn.,  101,  1877;  cf.  also  ibid.,  p.  98,  and  lltb  Rep.,  p.  7, 
1883. 

\.  Bed  810,57  48    AUO,  25-94    FcaO,  8*70    H,0  7*44    MgO, CaO  <r.  =  99*51 

2.  lÀgMeoîored  58  25  85'90  tr,  6*48    =  100*68 

Named  after  tbe  writer  on  tbe  Nortb  American  Indians,  George  Catlin  (1796-1872). 

Keffekilitb  Eeffekilitb  FUeker,  Mem.  Soc.  Nat.  Moscou,  1,  60,  1811.  A  pearl-gray  to 
grayisb  wbite  lithomarge,  from  tbe  Crlmea.  baving  a  gre^y  feel,  and  some w bat  adncring  to  tbe 
tondue,  witb  G.  =  2*40.  Jobn.  Becomes  bard  enougb  to  scratcb  glass  by  calcination.  It  Lb 
evidently  merely  a  clayey  mixture. 

KdfekU  Tartarorum  was,  according  to  Cronstedt  (Min.,  79. 1758).  a  yellowisb  wbite  litbomarge 
from  Tartary,  used  tbere  as  a  substitute  for  soap.    It  bas  been  referred  to  sepiolite. 

Oravitzitb  Breiifi.,  Haudb.,  866,  1841.  Massive  and  in  nodules,  and  resembling  balloysite, 
but  beavier.  H.  =  2-2*5;  G.  =  2*701;  luster  waxy;  color  greenisb  wbite;  unctuous.  It  is  8U|>- 
posed  to  be  a  bydrous  aluminous  silica  coutaining  zinc  oxide.  In  tbe  glass  tube  yields  mucb 
water.  B.B.  yields,  according  to  Plattner,  witb  soda  and  borax  ou  cbarcoal,  a  slag  wbicb 
is  yellow  wbile  bot  and  wbite  on  cooling.  Tbe  ziuc  oxide  is  probably  présent  as  a  mixture 
in  tbe  clay.     From  Orawitza,  Hungary,  witb  calamine. 

Hverlera  Forc?ihammer.  Berz.  JB.,  23,  265,  1844.  A  wbite  or  reddisb  clay  resulting  from 
tbe  action  of  sulpburic  and  carbonic  acids  on  tbe  fcrriferous  clays  of  Knsuvig,  Iceland. 
Analysis:   SiO,  50*99,  AUO,  7*39,  Fe,0,  21*21,  MgO  1996,  TiO,  046  =  100  01. 

Wolchonskoite  Kàmmerer,  Jb.  Min.,  2.  420,  1831.    Volcbonskoite. 

Amorpbous.  Dull  to  sbining.  Color  bluisb  green,  passing  into  grass-green.  Streak 
bluisb  green  and  sbining.  Feel  resinous.  Polisbed  by  tbe  nail.  Fracture  subconcboidal. 
Adberes  sligbtly  to  tbe  tongue.     Very  fraeile.     H.  =  2-2*5.    G.  =  2*2-2-3. 

A  cbrome-bearing  clay.  Anal.— 1,  Kersten,  Pogg.,  47,  489,  1839.  2,  Ivanov,  quoted  by 
Kk.,  Min.  RussL,  1,  145. 

81,0   A1,0,  Cr,0,  Fe,0,  Mn,0,  MgO  H,0 

1.  Okbansk        8701     6*47    17*98    10-43    1*66    1*91    2184    PbO  l'Ol,  K,0  <r.  =  98  26 

2.  "  86  84    8-50    18  85    17  85     tr.       —     2246    CaO  1*89  =  100*89 

In  tbe  cloaed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  Witb  tbe  fluxes  ^yea 
reactions  for  cbromium  and  iron.  Gelatinizes  witb  bot  concentratcd  bydrocbloric  acid,  in  wldch 
balf  tbe  cbromium  is  dissolved,  tbe  rest  remainiug  in  union  witb  silica. 
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From  Okkansk  in  Siberia. 

Named  afisr  Uie  Russian  Volchonsky. 

XnioacHiTE.  WloachiQ  Esrder,  Pogg.,  47,  485,  1889.  Serblan  BreOK.,  J.  pr.  Ch.,  16, 
-«27. 1888. 

Compact.  H.  =  l*5-4k  6.  =  2*181.  Breith.  Color  indigo-blue  to  celandine-green. 
Approaches  a  cfiromff/^  iwn  •floptow  with  half  tbe  water  of  allophfuie.  Analyses. —1,  Kersten, 
Pogg..  47,  485,  1889.    2.  BedU,  Am.  J.  Se,  14,  62,  1852. 

1.  RudDiak     SiO,  27*60    A1,0,  4501    Cr,0,  9^91    CaO  0  80    MgO  020    H,0  23*80  =    99*92 
48.  Tuscany  88*86  41-38  811  —  —  22*75  =  100*55 

lu  a  matrass  yields  water.    B.B.  iD fusible.    Partly  dissolyed  tn  l^yârochloiic  aeid. 
From  Rudniak  in  Servia,  associated  with  quartz  and  brown  iron  oie;  YoUem»  Tuscany. 
Named  after  Prince  Miioschi. 

Sklwynite  Ulrich  [Laboratory.  1,  287,  1867J  Contrib.  Min.  Victoria,  61.  Massive.  H.=M. 
G.  =  2*58.  Emerald  green.  Subtranslucent.  Fracture  uneven  and  splintery.  8omewhat 
brittle. 

Composition,  according  to  an  analysis  by  Cosmo  Newbery  : 

SiO,4715       A1,0,  88  28       CraO,  7*61        MgO  4-56       H,0  6-28  =  98*78 

B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayish  white  blebby  glass.  Only  partially 
aoluble  in  stroug  acids. 

Found  near  Heatbcote.  Victoria  (Australia),  in  the  Upper  Silurian.  Named  after  A.  C. 
Selwyu,  director  of  the  geological  survey  of  Victoria. 

Chrome  Ocher.  A  clayey  material.  containiog  some  chromium  ozide.  Occurs  earthy  of  a 
bright  green  shude  of  color. 

Anal.— 1,  Drappiez.    2,  Duflos,  Schw.  J.,  64,  251,  1882.    8,  Zellner,  Isis,  687.  1834. 


1.  Creuzat,  Fr. 

2.  Halle 
8.  Silesia 


SiO,  AUO,  Cr.O.  Fe«0.  H,0 

640  230  10-5         —  —     CaO  and  MgO  2*5  =  100 

570  22*5  5*5  8*5  11*0    =  99*5 

58*5        800  2  0  30         6'25  =  99*75 


Chrome  ocher  occurs  at  the  localities  above  mentloned;  also  on  Unst,  one  of  the  Shetlands. 
Mortenberg  in  Sweden,  aod  elsewhere. 

The  ârome  œher  of  Halle,  analyzed  by  Wolff  (J.  pr.  Ch.,  34,  202,  1845).  aporoaches 
^elwynite  in  composition,  but  contains  much  more  water.  It  afforded:  SiOs  4611,  AUOi  80*58, 
Cr,0,  4-28,  Fe.O,  815,  H,0  12*58,  Na,0  0*46,  K,0  8*44  =  100*50;  G.  =  2*7,  givlng  rather 
•cloeely  the  formula  of  kaolin,  and  may  be  an  impure  kaolinite. 


601.  Cenosite 

602.  Thanmasite 

603.  TJranophane 


V.   Concluding  Division. 

H,Ca,(Y,Er).CSi,0,, 
CaSiO..CaCO..CaSO,.  15H,0 
CaU.Si,0„.6H,0 


Orthorhombic  (?) 


Orthorhombic 


504.  Chryscoolla 


CuSiO.  +  2H,0 


506.  Chloropal  Fe,(SiO.)..5H,0 

(Fe,Al),(SiO,)..5H,0 

506.  Hisingerite  Hydratedirou  silicate. 

Oillingite,  JoUyte. 

Mclanosiderite. 


607.  Bementite 

608.  Caryopilite 

609.  Heotocite, 

Stratopeite 


2MnSiO..H,0 
Mn,Si,0„.3H,0 


Amorphous. 
AmorphouB. 
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601.  OBNOSITB.    Eainosit  A,  B,  Narderukiôld,  G.  FOr.  F5rh.,  8,  148,  1886. 

Orthorhombic  or  mouoclinic;  pseudo-hexagonal.  Known  only  as  a  fragment 
of  a  siz-sided  prismatic  crystal. 

Cleavage:  in  one  direction  distinct;  in  two  others,  at  90°  or  nearly  90°,  indis- 
tinct. Fracture  uneven.  H.  =  5*5.  G.  =  3*413.  Luster  somewhat  greasy. 
Color  yellowish  browu.     Semi -transparent.     Optically  biaxial. 

Comp.— H.Oa,(Y,Er),CSi,0.„  which  may  be  written  Ca(Y,Er),(SiO,),.CaCO,. 
2H,0  =  Silica  34-7,  carbon  dioxide  6-4,  yttrium  oxides  37-6  (molec.  wght  =  2tiO-3), 
lime  16-1,  water  5-2  =  100. 

The  true  coojstitution  is  doubtful;  NordenskiOld  calls  attention  to  a  possible  relation  to 
cancrinite,  p.  427. 

Anal. — Nordenskidld,  1.  c: 

SiO,       YaOa*  Ce.(La,Dî),0,  CaO       MgO      PeO      Na,0      CO,       H,0 
I    84-63       37  67  ir.  1595       0  08       026       040       5*90       5-26  =  100*10 

Incl.  Y,0.,Er,Ot,  etc.,  molec.  weîght  260-3. 

Pyr.— Gives  off  water  at  a  low  red  beat  and  COa  on  strong  heatinç.  B.B.  fuses  with 
difflculty  to  a  white  enamel.  Dissolves  slowly  in  cold  acids,  readily  if  heated,  with  the  évolution 
of  carbon  dioxide. 

Obs. — From  leeltjern  on  the  island  Hitter(),  Norway;  known  only  in  a  single  spécimen» 
the  fragment  of  a  mrge  crystal  resembling  béryl. 

Named  from  Kairôç,  unusual,  in  allusion  to  the  composition. 

602.  THAUMASmi.  A,  E.  NardtMkiôld,  C.  R.,  87,  818.  1878.  Q,  lAndstrâm,  Otv., 
Ak.  Stockh.,  36,  H^o.  9,  p.  48,  1878. 

Tetragonal  or  hexagonal.     Massive,  compact,  crystalline. 

Cleavage  in  traces.  Fracture  subconcboidal.  Brittle.  H.  =  3*5.  6.  =  1"877. 
Luster  greasv,  dull.  Color  white.  Translucent.  .  Optically  uniaxial,  négative. 
Refractive  indices:  co  =  1*503,6  =  1-467  Btd.^  g?  =  1-507,  e  =  1-468  Lévy-Lcx.» 

Comp.— CaSiO,.CaCO,.CaSO,.15H,0  =  Silica  9-6,  carbon  dioxide  7  1,  sulphur 
trioxide  12-9,  lime  270,  water  43*4  =  100. 

Anal.— 1-8,  LindstrOm,  1.  c.  4,  HedstrOm,  quoted  by  Widman,  G.  FOr.  F6rh.,  12,20, 
1890.    5,  Widman,  1.  c. 

G.         SiOt     COa     SOs       CaO       H.O     AUO,   Na,0    E,0      Cl 


1.  BlelkeM. 

962 

6*90 

1312 

27-43 

42-16 

017 

018 

007 

018=    99-78 

2.         "         1-877 

9-70 

6  81 

12-59 

2717 

41-80 

017 

007 

007 

0-14=    96-52 

3. 

9-78 

6-88 

18-84 

27  24 

42  68 

013 

0  07 

010 

010  =  100-27 

4.  EiOlland    1*83 

954 

6-84 

13-28 

27  38 

48*32 

— 

— 

— 

-   =  100-81 

6. 

9  54 

719 

13'4« 

2712 

4305 

— 

— 

— 

—  =  100-88 

On  the  question  of  the  nature  of  this  remarknble  minerai,  cf.  TOrnebohm  (quoted  by  Liud- 
strôin);  Btd.,  Bull.  Soc.  Miu..  3,  159,  1880,  4,  8.  1881;  Nd..  G.  FOr.  F5rh..  6,  270,  1880,  ib.,  8, 
146.  l88tJ:  Ooheu.  Jb.  Miu.,  2,  22  réf.,  1881;  Lcx.,  G.  t'ôr.  Fôrh.,  9,  85,  1887.  Btd.,  ib.,  p.  181. 
Tliauinasite  is  showu  to  be  essentially  a  homogeneous  E^ubstante  consisting  for  the  most  part  of  a 
négative  uniaxial  inineml  wiih  some  amorpbous  mntter,  aud  small  quantilies  of  two  minerais 
optically  biaxial  (Lcx.,  Btd.). 

Pyr.— B.B.  swells  up.  colora  the  flame  red,  but  iofusible.  In  sait  of  phosphorus  a  skeleton 
of  silica.     lu  the  closed  tube  decrepitates  aud  gives  off  mucli  water. 

Oba. — Occurs  fiUing  cavities  and  crevices  at  the  Bjelke  mine,  near  Areskuta.  Jemtland, 
Sweden;  at  ârst  soft,  but  hnrdens  on  exposure  to  the  air.  Paît  of  the  spécimens  described  by 
NordenskiOld  and  LindstrOm  were  collected  by  A.  Polheimcr  in  1802-65  (aual.  2).  others  in  1859 
(an  il.  1),  and  1878  (anal.  3);  that  aniilyzed  by  Widman  (5)  is  stated  to  bave  been  collected  in 
1838  by  Burman  at  EjOllaud  in  the  Eall  parish,  Jemtland,  some  13  miles  from  the  Bjelke  mine. 
The  ideutity  of  thèse  several  spécimens  is  strong  proof  that  the  substance  is  a  homogeneous 
minerai.  iMamed  from  ^av^a^eiv,  to  bê  êurprùed,  in  allusion  to  the  remarkable  composition, 
which  is  without  parallel  among  minerais. 

A  fine  fi  brous  chalk- white  minerai  occurs  wîth  the  thaumasite,  and  is  regarded  as  a  décom- 
position product:  H.  =  1-5-2-5;  analysis,  Lindstrôm:  BiO.  1185,  CO.  6-86.80*  18*81,  CaO  26 '74. 
Al.Cs(Fe,03)  2-58. 

Réf.— 1  Cf.  références  above,  also  Lévy-Lcx. ,  Min.  Roches,  286,  1888. 
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603.  XJRANOPHANE.  Wèbêky,  Zs.  G.  Ces.,  6,  427,  1858,  11,  884,  1869.  Uranotil  B. 
Bcrkky,  Ber.  BOhin.  Ges..  86, 1870. 

Orthorhombic.  In  minute  acicular  prisms^  in  radiated  or  stellate  aggregations, 
AIso  massive  with  fine  fibrons  structure. 

H.  =  2-3.  6.  =  3'81-3*90.  Luster  vitreous,  of  b  pearly.  Color  honey- 
yellow,  lemon-  or  straw-yellow. 

Comp. — A  hydrous  silicate  of  uranium  and  calcium^  Ca0.2UO,.2SiO,  +  6H,0 
(Genth)  =  Silica  13-9,  uranium  trioxide  670,  lime  6*5,  water  12*6  =  100. 

AnaL— 1,  Grundmann,  Zs.  G.  Ges.,  11,  390,  1859:  recalculated  by  Websky  after  deducting 
impurities  (7  p.  c),  ib.,  22.  92, 1870.    2,  Boricky,  1.  c.    3,  4.  Winkler,  Jb.  Min.,  2,  111,  1880. 

5.  Genth,  Am.  Ch.  J.,  1,  88,  1879.    6,  7,  H.  von  Foullon,  Vb.  G.  Reiebs.,  21,  1883. 

G.  SiOa     UO,    Al.O,  Fe,0,  CaO    H,0 

1.  Kupferberg  1708    58-88    610     —     5  07    1511  MgO  146,  K.0 1-86=100 

2.  Wôlsendoi?  8-96         18-7Ô    66-76         Oôl         5-27    12  67  P,0. 0-45  =99-43 
8.  Keustftdtel  1802    68'93     tr.      808    518    1455  =  9966 

4.  '•  8-856        14-48    6284     tr.      288    5-49    1379  =  9948 

6.  Mitchell  Co.,  N.  C.  8-884    f  1872    66 67     tr.      tr.     667    1202  PbO  OOO.  BaO  0-28.  SrO 

[018,  PaO,  0-29  =  100-38 

6.  "  "        *•  1  13-24    65  87      —     0-14    705    1811  =  99  41 

7.  "         "        ••  13-47    64-86      —     047    749    18-82  =  99  11 

A  related  minerai  f rom  tbe  Garta  f eldspar  quarry  near  Arendal,  Norway,  gave  NordenskiOId 
<approx.):  SiO,  13  0.  ThO,  3-5 (with  Ce  and  Y).  UO,  488,  CaO  14  7,  PbO  17,  ign.  18-6=100-8. 
It  is  an  alteration-product  of  cleveile,  G.  F6r.  Fôrh.,  7,  121,  1884. 

Pyr.,  etc. — B.B.  turns  dark  and  yields  water.  Soluble  in  warm  hydrocbloric  acid  with 
wparation  of  tlocculent  silica. 

G\Mn^Uranophane  (anal.  1)  is  from  the  granité  of  Kupferberg,  Silesia;  a  prism  of  84'  and 
macrodome  of  90''  are  mentioned.  Uranotil  (anal.  2-4)  occurs  at  WOlsenaorf,  Bavaria,  in 
cavities  in  quartz  on  fluorite  with  uraninite  (a  prism  of  lO"*  is  mentioned).  Also  from  the 
Weisser  Hirsch  mine  at  Neustfldtel  near  Schneeberg,  Saxony. 

As  an  alteration-product  of  gummite  (frôm  uraninite)  at  tbe  mica  mines  of  Mitchell  Co., 
If,  C.  (anal.  5-7);  it  forms  an  incrustation  upon  and  penetrating  the  gummite. 


604.  OHRTSOOOLIjA.  Chrysocolla  pt.  Tfuophr.,  Diase.,  Flin.  Chrysocolla  pt.,  Cœruleum 
pt.  Oerm.  BerggrQn,  Agrie.,  Foss ,  1546.  Cœruleum  montanum  pt.  Wall.,  Min.,  280,  1747; 
C.  montanum,  Viride  montanum  pt.,  Oronst..  Min.,  172,  1758.  Mountain  Blue  and  Mountain 
Green  pt.  Bleu  de  Montagne,  Vert  de  Montagne,  Bleu  de  Cuivre,  Vert  de  Cuivre,  Fr.  Kupfer- 
grûn  Wem.,  Bergm.  J..  382,  1789;  Kar»t.,  Tab  ,  46  1800,  62,  1808.  Cuivre  carbonate  vert. 
pulTcrulent, /T.,  Tr.,  1801:  Tabl.,  1809.  Kieselkupfer  Klapr.,  Beitr.,  4,  36,  1807.  Vert  de 
Cuivre,  Chrysocolle,  Brochant,  Min.,  2,  208,  1808.  Eieselmalachit  Hausm.,  Uandb.,  1813. 
Kieselkupfer  Leonh.,  Handb.,  1821.  C.  bydrosiliceux  H.  Cuivre  hydrate  silicifère.  Hydrophane 
■cuivreux.  Fr.  Somervillite  (fr.  N.  J.)  Dufr.,  Min.,  3, 147, 1847.  Dillenbi  rgite.  Kupferpecherz 
pt.  Hoffm.  Min..  3,  b,  103,  1816;  Hepatinerz  Breith.,  Char.,  224,  1882:  Pechkupfer  ffausm., 
Handb.,  872.  1847.  Llanca  Chilian  Miners.  Demidovit  N.  Nd.,  Bull.  Soc.  Moscou,  29  (1),  128, 
1856.  Demidoffite.  Asperolite  Herm..  ib.,  39,  68,  1866.  Pilarile  Kramberger,  Zs.  Kr.,  6,  260, 
1880.    Cyauochalcite  Hermann,  J.  pr.  Ch..  106,  65,  1869. 

Cryptocrystalline;  often  opal-like  or  enamel-like  in  texture;  earthy.  Incrusting 
or  fîUing  seams.     Sometimes  botryoidal. 

Fracture  conchoidal.  Rather  sectile;  translucent  varieties  brittle.  H.  =  2-4. 
G.  =  2-  2*238.     Luster  vitreous,  shining,  earthy.     Color  mountain-çreen,  bluish 

freen,  passing  into  sky-blue  and  turquois-blue  ;    brown  to  black  wnen  impure, 
treak,  whenpure,  wbite.     Translucent  to  opaque. 

Comp. — True  chrysocolla  appears  to  correspond  to  CuSiO,  +  2H,0  =  Silica 
34*3,  copper  oxide  45'2,  water  20'5  =  100,  the  water  being  double  that  of  dioptase. 

Composition  varies  mnch  through  impurities,  as  with  other  amorphous  substances,  resulting 
from  altération.  As  the  silica  has  bîeen  derived  from  the  décomposition  of  other  silicates,  it 
is  natural  that  an  ezcess  should  appear  in  many  analyses.  Impure  chrysocolla  may  contain, 
besides  free  silica,  alumina,  black  oxide  of  copper,  oxide  of  iron  (or  limonite),  and  oxide  of 
manganèse;  and  consequently  vary  in  color  from  bluish  çreen  to  brown  and  black,  the  last 
especially  when  manganèse  or  copper  is  présent.  Other  kmds  are  impure  with  carbonate  or 
«ulphate  of  copper;  and  others  with  lead,  antimony,  arsenic,  etc. 

A  kind  from  Dillenburg  containing  carbonate  of  copper  has  been  called  diUenburgiU;  anothei 
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ooutaining  limonite  Is  the  eopper  piteh-blende,  Eupferpecherz  or  Hepatinerz  O^rm,    Thèse  are* 
only  mixtures. 

An  aluminous  chrysocoUa  from  Chili  (anal.  7)  has  been  called  pUartte  after  Prof  essor  Pilar 
of  Agram.  Color  greenish  blue.  G.  =  2 '62.  A  similar  minerai  from  Utah  has  been  ezamined 
by  Santos,  anal.  9. 

Demidomte  occurs  at  Tagilsk,  Ural,  in  mammillated  cnists  of  a  sky-bîue  oolor.  N.  Norden- 
skiOld  found  in  it  8*6  p.  c.  rsO»  (anal.  5).  CyanœhalciU  of  Hermann  from  Nizhni  Tagilsk  is 
similar,  containing  6*9  PtOt  Hermann  (anal.  6).  Massive,  compact.  H.  =4.  O.  =  2*79. 
Color  azure-blue. 

Agperolite  of  Hermann,  with  27*25  p.  c.  HtO,  is  made  CuSiOt  +  SHgO;  from  Tagilsk,  Russia; 
named  in  allusion  to  ils  brittleness.  SotnervUlite  is  made  bv  Berthier  CuSiOs  -f~  ^HaO,  but  on  insuf- 
ficient  grounds:  from  Somerville,  N.  .1.    See  Ann.  Cb.  Phys.,  61,  895, 1832,  and  5th  Ed.,  p.  408. 

AnaL—l,  Kobell,  Pogg.,  18,  254,  1830.  2,  Freda  [Gaza.  Ch.  Ital.,  14,  339,  1884J,  Zs.  Kr.. 
11,  408.  8.  Berthier,  1.  c.  4,  Bowen,  Am.  J.  Se,  8,  118,  1824.  5,  N.  NordenskiOld,  1.  c. 
6,  Hermann,  1.  c.  7.  Eramberger,  1.  c.  8,  Eustis,  Ch.  News,  48,  109,  1883.  9,  Sautx».  Ch. 
News,  36, 167, 1877.  10,  Jannettaz,  Bull.  Soc.  Min..  9, 211, 1886.  11,  Liversidge,  Min.  N.  S.  W., 
57,  1888.  12,  18,  Hutchings,  Cb.  News.  36,  18,  1877.  14,  J.  L.  Smith.  Gillis's  Exped.,  2,  92. 
1854.  15-17.  Pellegrini,  &.  Kr.,  4.  406.  1880.  18.  Robertson.  Ch.  News,  60.  209.  1884.  Also 
5th  Ed.,  pp.  408,  404. 

G.         SiO,     CuO     H,0  Fe,0,  A1,0, 

1.  Bogoslovsk  86-54    40  00    20*20    100      —    gangue  210  =  09'84 

2.  Etna  85*41    44*43    18-72     tr,       tr.     =  &-56 

8.  Somermllite  86*4      85*1      28*5        —       —    gangue  1*0  =  100 

4.  "  87-25    4517    1700      —        —    =  99*42 

5.  Vemidoviiô  81*55  8314  28*03  —  0*53  MgO  8*15,  P,0»  8*60  =  100 

6.  Cyanoehalcife            2-79  2690  49*63  16*52  —  —    P,0. 6*95  =  100 

7.  PaarUe                      3-62  |  88*6  190  21*7  —  16*9    CaO  2*5  =  98*7 

8.  Ivan hoe  M..  Arizona  8408  83  22  81*65  —       —    =98*95 

9.  Utah  8719  26*03  25*76  —  10  78  =  99*76 

10.  California  491  30*4  18*0  1*2  —    CaO  0*5.  CuCl,  0'9  =  100*1 

11.  N.  S.  Wales  4811  85*28  21  •32»  tr.  —    =  99  71 

12.  L.  California  6707  24  95      5*82  0*27  0*55  X^  1*53  =  100*19 
18              "  46-45  39*15      7*99  0*48  865  X«  2*13  =  99*85 

14.  Chili  81*35    42*51    21*62    1*97      2*83  =  10028 

15.  Cerro  Blanco  16*62    65*30      7  30  496      CaO  808  =  97*26 

16.  "  "  26*69    89  89    2400    1*50      0*42  FeO  1*82,  CaO  2-81  =  96*68 

17.  "  "  25*94    81*91    26*15  9*23      CaO  8*99  =  97*22 

18.  Gila  Co.,  Arizona      2*04       31*58    30*28    28*71    0*84      6*27  Mn.O»  2*22  =  99  90 

»  At  120%  11*92.  »>  X  =  PbO  0*26,  ZnO  0  09.  CaO  0  81,  MgO  0*37. 

«  X  =  PbO  0*41.  ZnO  010,  CaO  0  80.  MgO  082. 


_^^.,  etc. —In  the  closed  tube  blackens  and  yields  water.  B.B.  deorepitates.  colors  the 
flame  emerald-green,  but  is  infusible.  With  the  nuxes  gives  the  reactions  for  copper.  With 
soda  and  charcoal  a  globule  of  metallic  copper.     Decomposed  by  acids  witbout  gelatmization. 

Obs. — Accompanies  other  copper  ores,  occurring  e8i)eciallv  in  the  upper  part  of  veins. 

Found  in  mo8t  copper  mines  in  Cornwall:  at  Xibethen  in  Hungary;  at  Falkenstein  and 
Schwatz  in  the  Tyrol;  in  Siberia;  the  Banat;  Thuringia;  Scbneeberg,  Saxony;  Kupferberg, 
Pavaria;  South  Australia;  Chili,  etc.  In  bluish  green  sphcrical  formsin  the  lava  at  Monti  Rossi, 
'Etna. 

In  Somerville  and  Schuyler's  mines,  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wolcotiville, 
Conn..  chrysocoUa  occurs  associated  with  red  copper  ore,  native  copper,  and  green  malachite; 
in  Pennsylvania,  near  Morgantown,  Berks  Co.;  at  Perkiomen;  at  Cornwall,  Lebanon  Co.;  also 
with  similar  associated  minerais,  and  with  brown  iron  ore,  in  Nova  Scotia,  at  the  Basin  of 
Mines;  also  in  Wisconsin  and  Michigan,  roixed  with  carbonate  of  copper.  In  fine  spécimens, 
sometimes  glassy  green,  at  the  Clifton  mines,  Graham  Co..  Arizona;  also  at  the  Old  Globe  mine. 
Gila  Co.,  and  at  many  other  points.    Emma  mine,  Utah 

ChrysocoUa  is  from  xP^^-f^^*  ffold,  and  tcôXXa,  glue,  and  was  the  name  of  a  malerial  used  in 
soldering  gold.  The  uame  is  often  applied  now  to  borax,  which  is  so  employcd.  But  much  of 
the  ancient  chrysoeolla  was  a  green  stone  containing  copper  as  the  coloring  ingrédient,  and  the 
best.  as  Dioscorîdes  says,  was  that  which  was  tcaraKOfjoos  Trpaat^ovair,  or  of  a  fine  leek-green 
or  prase  color  ;  and  the  ivland  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a 
prominent  local  ity.  Pliny  says  the  minerai  i^as  named  after  the  real  ehrymcoUa,  because  it 
looked  like  it.  It  may  hâve  included  carbonate  of  copper,  as  was  true  to  some  extent  of  the 
éhryaocoUa  and  mountain^een  of  the  16th,  17th,  and  18th  centuries.  The  ccgruUum  monianum 
of  Wallerius  included  both  chrysoco'ila  and  an  earthy  variety  of  the  carbonate 

EuPFERBLAU  O.  Bo8e,  Reis.  Ural,  1.  414,  1837.  Boeoslovskite  Heddlê,  Enc.  Brit.,  16,  411. 
1883.  An  impure  copper  silicate  from  the  Bogovslosk,  Ural.  It  yielded  Rose  C0«  when  treftted 
with  acid. 


CHLOROPAL, 


lui; 


605.  OHIiOROPAIi.  Bemhardi  et  Brandes,  Schw.  J..  36,  29,  1822.  Unghwai-it  Olocker, 
Grundr.,  587,  1839.  Nontroniie  Berthier,  Ann.  Ch.  Phys.,  36,  22,  1827.  Plnguite  Breith., 
Bcbw  J..  66,  803,  1829.  Feltbol  FreieaUben,  Mag.  Orykt.  SacliseD,  6,  186.  Gramenite  Kranta, 
Ber.  nied.  Ges..  Bonn,  Afarch,  1857;  C.  Bergemann,  Jb.  Min.,  895,  1857.     Graminite. 

Compact  massive,  with  an  opal-like  appearance;  earthy. 

H.  =  2-5-4-5.  G.  =  1-727,  1-870,  ejirthy  varieties,  the  second  a  conchoidal 
spécimen;  2*105,  Ceylon,  Thomson.  Color  greeuish  yellow  and  pistachio-green. 
Opaque  to  subtranslncent.  Fragile.  Fracture  conchoidal  and  splintery  to  earthy. 
Feebly  adhering  to  the  tongue,  and  meagre  to  the  touch. 

Var. — (JhlûTopal  bas  tbe  above-meutiuDed  cbamcters,  aod  was  named  from  the  Hungarian 
minerai  occiirring  at  Unghwar,  wbence  Glocker's  name  Uugbwnrite.  It  is  described  as  breaking 
into  pHrallelopipâs,  haviDg  opposite  magnetic  polarity  at  upposite  angles. 

îiarUroniie  is  pale  straw-yellow  or  canury-yellow,  and  greenisb,  witb  an  unctuous  feel; 
flatteus  and  grows  lumpy  under  the  pestle,  aod  is  polisbed  by  friction;  from  Nontron,  Dept.  of 
Dordogne,  JbT&nce. 

PinguiU  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  résinons 
luster,  not  adhering  to  the  tongue;  the  original  fnim  Wolkenstein  in  Saxony. 

FeUbol  bas  a  liver-brown  color,  a  slightly  greasy  luster,  sbining  streak,  conchoidal  fracture, 
and  G.  =  2*249,  Breith.,  and  is  from  UaisbrQcke  near  Freiberg. 

OrcmUnite  bas  a  grass-grecn  color  (wbence  the  name),  and  occurs  at  Menzenberg,  in  tbe 
Siebengebirge,  in  thin  flbrous  seams,  or  as  a  featber  of  délicate  lamellœ;  U.  =  1;  G.  =  1*87, 
after  drying  at  212*"  F.;  luster  and  feel  somewhat  greasy,  as  in  pinguite. 

Comp. — A  hydrated  iron  silicate,  perhaps  with  the  gênerai  formula  H,Fe,Si,0,, 
4-  2H,0  or  Fe,0,.3SiO,.5H,0  =  Silica  41-9,  iron  sesquioxide  37-2,  water  20-9  =  100. 
Alumina  is  présent  in  some  varieties. 

The  water  and  silica  both  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal» 
and  eraduates  into  it,  and  this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Ou  tbe  composition  of  this  and  related  minerais,  cf.  Collins,  Min.  Mag^,  1,  70,  1876. 

AnaL— 1,  Bembardi  &  Brandes,  1.  c.  2,  Berthier,  Ann.  Ch.  Phys.,  36,  22,  1827. 
8,  Diifreuoy,  Ann.  Mines,  3,  893,  1838.  4,  5.  Mehner,  J.  pr.  Ch.,  49.  882,  1850.  6,  Karsten,. 
Schw.  J..  66,  9.  1882.  7,  Bergemann,  1.  c.  8,  Schrauf,  Jb.  Min.,  255,  1877.  9,  Weibull, 
G.  POr.  FOrh.,  6,  627,  1881.  10,  Thorpe,  J.  Ch.  Soc.  23,  29,  1870.  11,  Collins.  Min.  Miig.,  l, 
67,  1876.  12,  Liversidge,  Proc.  Roy.  Soc.  N.  S.  W.,  Nov.  8,  1880.  18-18,  E.  F.  bmith,  Am. 
Ch.  J.,  6,  277,  1888.  19,  L.  N.  Chappell,  Ch.  News,  60,  220,  1884.  Also  other  analyses  5th 
Ed.,  p.  461. 


1.  Uoghwar,  earthy 

2.  Nontron,  Nontranite 

8.  Villefrance, 

4.  Andreasberg,  greenièh 

5.  •*  hlack 

6.  Wolfenstein,  Pinguite 

7.  QraminUe 

8.  Mugrau 

9.  Starbo,  Sweden 

10.  Heppenheim 

11.  Smallacombe,  Devon 

12.  Mudgee,  N.  8.  W. 


G,  SiO,    Fe,0,  Al.O,  FeO  MgO  CaO    H,0 


208 


2-815 


45*0  820  075  —  20 

440  290  86  —  21 

40-68  80-19  3-96  —  2*87 

40*50  33-70  109  2-26      — 

46*21  86*82  -  —       ir. 

8690  2950  1*80  6  10  0*45 


—  20  0    =    99-75 

—  18  7   clay  12  = 

[98-(^ 

—  28-0    =  100-20 
111  21*82  =  100-48 

—  20*88  =  102-91 

—  2510  Mn,0, 0*15 


[=  100 
lO 


219 
1*89 
1*94 


88-39    25*46    687    2*80    0*75    0*56    23*86  Mnô  0  67, 

[K,0  1-14  =  lOO 
2-84    8-35    18-32  =    99*54 
«r.      2  09      7*05=    99*91 
ir. 


4293  2891    8  19  — 

48  59  32*54    9  09  055 

4030  36-44      —  — 

89*70  21  94  10  92  — 


49-66    29-11      —       —     051 


13.  Lehigh  Mt.,  Penn.,  drk.  yw, 

14.  "  ••      It.yv).     2-088 

15.  "  "     yw.gm. 


16. 
17 
18. 


t€  tt 

"     bm. 
tt 


whiie 


19.  Albemarle  Co  ,  Va. 


2-06 


2*68    20  98  =  100*40 
014    25-41»  alk.  [1*891 

2-61     17*53»»  Na,0  0*60, 
[KaO  017  -  100*19 
—     19*79  =    99  90 
19  09  =  101  07 
20*79    K,0    4*54 
[=  99*54 
20*45  =  100-25 
17*71  =  100*77 
17-65    K,0    0*94 
[=  10010 
88*64    2218  2005    004    0 44    1*09    15*71  =  9815 


40*81  3930      — 

4279  39  19      — 

41  16  80-79    2  05 

41-41  85-35    3*04 

43*54  39*52      — 

44*52  11*04  25  95 


0  21      —       — 


—       ir.       — 


•  Over  H,S04  11  58,  at  250'*  7*22. 


»»  Combined  5  22. 


Pjrr.,  etc.~Tields  water.    B  B.  infusible,  but  turns  black  and  becomes  magnetic.    With 
the  fluzes  gives  reactions  for  iron.     Chloropal  is  partially  decomposed  by  hydrocbloric  acid; 


SiO, 

A1,0, 

Fe,0, 

51-20 

8-29 

19-62 

48-52 

5-94 

.~. 

MnO 

MgO 

CaO 

H,0 

0-25 

4-04 

^ 

16-80    =     100-20 

0-59 

24-72 

2-79 

10-70    =      99-26 

702  8ILICATB8. 

piDguite  is  completely  decomposed,  wiUi  séparation  of  pulvérulent  silica,  while  nontronite 
^elatinizes  with  nydrochloric  acid. 

Obs.— Localitieâ  are  mentioned  above.  The  local ity  of  chloropal  at  Meenaer  Steinberg  ia 
near  Gôttingen;  pinguite  occurs  also  at  Stemberg  in  Moravia. 

The  Lenigh  Mt ,  Pa.,  locality  is  south  of  Allentown,  near  MountainviUe,  where  it  occurs  in 
connection  with  iron  deposits. 

Named  from  jfAûJpds,  green,  and  apal. 

Chloropal  also  occurs  (Church,  Ch.  News,  2,  71,  1866)  in  a  feldspu*  ouarry,  near  the  old  tin 
mine  known  as  Carclase,  doI  far  from  St.  Austell,  in  Cornwall,  associatea  with  fluorite;  it  is  the 
variety  which  bas  been  named  graminite, 

Glasurite.  Protonontronite  a.  Knop  [Vers.  Oberrh.  G.  Ver.  Stuttgart,  18,  1888],  Zs. 
Kr.,  18,  668,  1891.  Imperfectly  characterized  silicates  oecurring  in  amygdaloidal  cavities  in 
the  limburgyte  of  Sasbach  in  tbe  Kaiserstuhl.  OUuurite  is  a  brownish  yellow  substance  mized 
with  calcium  carbonate,  etc.,  appearing  in  layers  as  a  glazed  coating  of  the  cavities.  After 
partial  purification  the  results  of  analysis  1  were  obtained. 

Protonontronite  is  a  dark  leek-green  substance  which,  mixed  with  calcium  carbonate,  forma 
a  greenish  white  fatty  mass  fiUing  the  cavities  entirely.  Composition  of  material  freed  from  the 
isarbonate  in  analysis  2: 

FeO 

600 

Anthosidekitb  Hauêm.,  Gel.  Anz.  GOtt.,  281,  1841. 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  featherv  flowers.  Resembles 
cacoxene.  H.  =  6  5.  G.  =  8.  Luster  silky,  a  little  chatoyant  on  a  fresh  fracture.  Color 
•  Vîher-yellow  and  yellowish  brown,  somewhat  grayish,  rarely  white.  Powder  brown  to  colorless. 
Opaque  or  slightly  subtraosluceut.     Gives  sparks  with  a  steel.    Tough. 

Composition.  2Fe20a.98iO|.2HaO  =  SUica  60*8.  iron  sesquioxide  857,  water  4*0  =  100. 
Analysis  by  Schnedermann  (l.  c,  and  Pogg.,  62,  ^)2.  1841)  of  tne  yellow  variety: 

}    SiO,  6008  Fe,0,  84*99  H,0  859    =    9866 

B.B.  becomes  reddish  brown,.  then  black,  and  fuses  with  diâiculty  to  a  black  magnetic  slag. 
Decomposed  by  hydrochloric  acid. 

From  Antonio  Pereira,  in  tbe  province  Minas  Geraes,  Brazil,  where  it  Ib  intimately  asaociated 
with  magnetic  iron.    Named  from  arBoi,  JUnoer,  and  atÔtfpoî,  iron. 

606.  HISZNaBRITB.  Hisingerit (f r.  Riddarhyttan)  Ben,,  Pogg.,  13,  505, 1828.  Deger^it 
Holmberg,  Bidr.  Fini.  Nat.,  1,  4,  Min.  Ges.  St.  Pet.,  1850,  1851,  K  Wordenskiôld,  Verz  Fini. 
Min.,  1852.  Skotiolit  Arppe,  Finsk.  Min.,  18,  1857.  Manganhisingerite  WeSbuU,  Ofv.  Ak. 
Btockh.,  41,  No.  9,  21,  1884. 

Amorphous,  compact,  without  cleavage. 

Fracture  conchoidal.  H.  =  3.  6.  =  2'5-3'0.  Luster  greasy,  inclinlDg  to 
vitreous.     Color  black  to  brownish  black.     Streak  yellowish  brown. 

Comp. — A  hydrated  ferrie  silicate,  but  of  uncertain  composition,  the  material 
analyzed  being  in  most  cases  of  questionable  homogeneity. 

Var.— (1)  Hmngerite,  (2)  Degerôite,  G.  =  2-54,  Holmberg;  H.  =  2  6;  color  blackish  green 
to  black.  (8)  Scotiolite;  G.=  8-09;  H.  =3;  color  dark  green  to  black  (and  named  from  œkotio%, 
dark);  con tains  much  magnesia,  and  less  water  than  hisingerite. 

Manganhisingerite  from  Vestra  Silfberg,  Sweden,  anal.  i4,  i»  an  alteration-product  of 
knebelite,  probablv  not  homogeneous.    G.  =  2*469. 

Anal.— 1-10,  Cleve,  Oberg,  Lindstrôm,  NordenskiOld.  Thoreld,  Ofv.  Ak.  Stockh..  23,  169, 
1866.  11,  Rg.,  Pogg.,  75,  398,  1848.  12,  Thoreld,  Ofv.  Ak.  Stockh.,  169,  1866.  18,  Arppe, 
1.  c.  14,  Weibull,  1  c.  15,  Rand,  Proc.  Ac.  Philad..  804. 1872.  16,  F.  W.  Clarke,  Am.  J.  Se.. 
34,  138,  1887.    17,  Church,  J.  Ch.  Soc,  23,  3,  1870. 


SiOi 

A1,0, 

Fe,0, 

FeO 

MnO 

MkO 

CaO 

H,0«  H,O(100») 

1.  Riddarhyttan 

85-02 

1-20 

89-46 

220 

^— 

0  80 

ir. 

10-50    11-20     insol. 

[0-96=101 -88 

20-78        =100-46 

2. 

8508 

1-38 

40-28 

2  23 

^_ 

0-85 

0-36 

8.  Solberg,  Norway 

85  83 

— 

8214 

7-08 

— 

8-60 

— 

10  88    11-66=100-19 

4. 

87  55 

1-17 

30-57 

700 

— 

2-91 

1-41 

7-21    1811  =  100-98 

5.  Jordâsen 

84-90 

...^ 

8600 

9-20 

.^ 

2-67 

_ 

9*18      9-88=10128 

6  Lângban 

85  71 

— 

27-70 

7-52 

8-02 

1-68 

1*48 

10-64    12-19=  99-94 

7.  Waldemarsvik 

83-66 

— 

89-90 

2-30 

_ 

2-95 

_ 

11-72      9-87=  99-90 

8.  Orijftrvi 

86-92 

— 

3187 

892 

— 

206 

.— 

7-59    18-56=100*92 

9.  Tunaberg 

8714 

1-89 

30  24 

802 

017 

606 

— 

10-95    10-61=  99-68 

mSINQERITM. 

703 

8IO, 

▲I.O. 

Fe.Ot     FeO    MnO     HgO 

CaO 

H,0«  H,CK100») 

10.  Tiftngban.  Scotiolitê 

11.  Riddarhyttan,  Bù, 

86*78 

— . 

84*97    809     tr.     8*75 

— 

9-20     6-80=  99*04 

88*07 

— 

84*78  17*59      —     0*46 

2*56 

11-54      —  =100 

12.  DegerO,  DegeràUe 

8415 

0-76 

88-68    1*08      —     2-88 

• 

2-70 

7-94    11-60     insol. 
[1*64=100-82 

13.  Orijftrvi.  ScotioUlê 

40-97 

0*60 

1804  11*70      —    15-68 

0-88 

8-79      7-68=  98*74 

14.  Vestra  Silfberg 

8709 

1-89 

84-84      —   15-60»  2-62 

1-92 

7-81      —  =100-67 

15.  Gap  Mine,  Pa. 

85*40 

— 

27  46  12*58 

— 

9  89    14-80=  99*58 

16.  Alex.  Co.,  N.  C. 

8116 

806 

85-86>>    —       —     6*48 

— 

20-50      —   =101-01 

17.  Lostwithiel 

8614 

— 

62-94      —       —      <r. 

— 

10-49      —   =99-57* 

»Mii,0..            *»Chlc 

ifly  but  not 

wholli 

r  FeO.          •  Above  100° 

• 

*  Also  P.O.  0-82. 

A  minerai  from  Ducktown.Tenn.,  pseudomorph  af ter  calclte,  gave  Genth:  8iOt  24-42,Fe90t 
^-02.  ZnO  1-17,  MeO  0*41,  CaO  188,  H.O  23  70  =  10055     Am.  Phil.  Soc.,  24,  21.  1887. 

Pyr^  eta — Tields  much  water.  B.B.  fuses  with  difficulty  to  a  black  magnetic  slag.  With 
the  fluxes  gives  reactions  for  iron.    In  hydrocUloric  acid  easilj  decomposed  without  gelatinizins. 

Obs.— Found  at  the  varions  localities  mentioned  above.  At  Riddarbyttan  it  occurs  in  rem- 
f onn  masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  resuit  of  altération  ;  at  DegerO, 
near  Helsingfors,  Finland,  in  a  silver  mine. 

Kamed  after  the  Swedish  chemist,  W.  Hlsinger  (1766-1852). 

GiLLiNOiTE.  Bvart  Stenart  (fr.  Gillinge)  Hisinger,  Afh.,  3,  804,  1810.  Gillingit  Smnger, 
Hin.  Geogr.  Schwed.  (WOhler's).  102,  1826.  Thraulit  (fr.  Bodenmais)  KbL,  Pogg.,  14,  67,  1828. 
Traulit. 

Araorphous  to  compact.  H.  =8.  G.  =  8045,  Gillinge,  Hisinger.  Luster  shining  to  dull; 
aurface  of  fracture  earthy.    Color  black  or  blackish. 

Anal.— 1,  Hisinger,  Afh.,  3,  804.  2.  Rg..  Pogg.,  76,  400,  1848;  also  Hoglund  and  Tamm, 
Ofv.  Ak.  Stockh.,  23.  169,  1866.  8,  Hermann,  J.  pr.  Oh.,  46,  288,  1849.  4,  Hisinger,  Pogg.. 
13,  505,  1828.    5,  Eobell,  l.  c. 


SiO, 

Al.O, 

Fe,0«      FeO 

MgO 

CaO 

H.O 

1.  Gillinge 

27  50 

5-60 

52-27»       — 

— 

-^ 

11-75  =    9702 

2.        - 

82-18 

— 

8010       8-68 

4-22 

5*50 

19-37  =  100 

8.  Oriiarvl 

4.  Bodenmais,  ThrauKtâ 

29-51 

— 

10-74      87-49 

7-78 

... 

18-00  =    98-52 

81-77 

— . 

49-87 

( 

^ 

20-00  =  101-64 

6. 

81*28 

— 

48-42        5-70 

^ 

^ 

19-12  =    99-52 

•  Incl.  0-77  Mn.O,. 

Tields  much  water.  B.B.  fuses  at  5  to  a  black,  slaggy,  opaque,  magnetic  globule.  Decom 
posed  by  hydrochloric  acid. 

From  Gillinge  mine,  in  SOdermanland,  Sweden,  whence  the  name.  ThrauUte  (named  from 
^fiavXàs,  fragile  occnn  m  Bodenmais,  three  leagues  from  Zwiesel,  in  Bavaria.  with  vivianite, 
etc. 

JoLLTTB  Fr.  0  KobeU,  Ber.  Ak.  MOnchen,  168,  1865. 

Compact,  amorphous.  H.  =8.  G.  =  2*61.  Luster  weak,  greasy.  Color  dark  brown, 
with  greenish  powder.    Analysis. — Eobell. 

SiO,  85-55  Al.O,  2777  FeO  16*67  MgO  666  H.O  1818  =  99*88 

Occurs  at  Bodenmais  in  Bavaria,  with  pyrite,  vivianite.  iolite,  etc.  Resembles  a  hisingerite 
in  which  the  iron  is  replaced  by  alumina.    I^amed  after  the.pbysicist,  G.  JoUy. 

Melanosidbritb  /.  P.  Cooke,  Am.  Ac.  Se,  10,  451,  1875. 

Amorphous;  compact.  H.  =  4-5.  G.  =  8-391.  Luster  yitreous,  inclining  to  résinons. 
Color  black,  with  a  tinge  of  red.    Streak  brownish  to  brick  red.    Subtranslucent. 

If  homogeneous,  a  basic  hydrated  iron  silicate,  having  the  formula  FeB8iOi4.6H.O  or 
4Fe,O..SiO,.6H,0  =  SiO,  74,  Fe.O,  79  2,  H.O  184  =  100.    Analysis.— W.  H.  Melville,  ibid.: 

}  SiO,  7-42  Fe.O,  7518  Al.O,  4-34  H,0  (above  100')  7*68.  100*"  617  =  10074 

In  the  closed  tube  decrepitates  and  gives  off  water.  B.B.  fuses  at  4^  to  a  magnetic  mass. 
Gelatinizes  with  hydrochloric  acid. 

Locality.  Minerai  Hill,  Delaware  Co.,  Penn.  Named  from  piéXas  and  aiôrfpoç,  in  allusion 
to  the  black  color. 

Genth  (2d  Rep.  Min.  Pennsylvania,  p.  216.  1876)  suggests  that  melanosiderite  is  only  a 
variety  of  an  iron  hydrate,  probably  a  limonite.  If  the  silica  is  an  impurity  the  composition  is 
«zactly  that  of  limonite,  as  Cooke  remarks;  he,  however,  regards  it  as  a  basic  silicate  on  the 
ground  of  its  vitreous  luster,  fusibility,  definite  composition,  and  the  fact  that  it  gelatlnize» 
with  acida 
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Ayabitb/.  Krenner  [FOlclt.  ÊrtesitO.  2,  105,  1881],  Zs.  Er.,  8.  587,  1888.  Occurs  at  the 
limonite  deposits  of  the  Avasthal,  Comitat  Szathmâr,  Hungar^,  and  locallv  known  as  Eiten- 
p&eherf.  Maasive,  black,  but  in  thin  splinters  translucent,  giving  a  red  color.  Fracture  con- 
cho  idal,brittle.    Luster  vitreous.    H.  =  8  5.    G.  =  8'88. 

Composition,  according  to  Loczka,  stated  to  be  5Fe9Os.2SiO1.OHtO.  Acetic  acid  dissolTe» 
the  iron  and  leaves  the  sUica  in  transparent  colorless  and  glassy  particles.  Probablj  only  a. 
siliceous  limonite. 


607.  BBBSBNTITE.    Q.  A.  Kônig,  Proc.  Acad.  Philad..  810,  1887. 

In    radiated  stellate  masses  with  small  foliated  structure;   resembles  some 
pyrophyllite. 

Cleavaçe:    perfect,  and  stimcture  micaceons.     Soft.      O.  =  2*981.     Lnster 
pearly.    Color  pale  çrayish  yellow. 

Comp. — ^Approximately  2MnSiO,.H,0t  =  ISilica  42*9,  manganèse  protoxide  50'7> 
water  6  -4  =  100. 
AnaL — EOnig,  1.  c: 

SiO,  8900     Mn0  42'12     FeO  [8-75]     ZnO  2*86     MgO  3-88^      H,0  8*44  =  100 

•  CaO  trace, 

Pyr. — Fuses  readil^  to  a  black  glass;  reacts  for  manganèse  with  the  fluzes.  Water  ezpeHed 
above  100**.    Dissolves  m  hot  hvdrochloric  acid  witbout  ^elatinization. 

Obs.— Oecurs  closely  associated  with  calcite  at  tbe  zinc  mines  of  Franklin  Fumace,  N.  J. 
Named  after  Mr.  C.  S.  Bernent  of  Philadeipbia. 

608.  OARTOPIIiITX2.    Karyopilit  A.  Hamberg,  G.  FOr.  FOrh.,  11,  27,  1889. 

Massive.  In  stalactitic  and  leniform  shapes,  compact  wilhiD,  the  outer  portions  showinga 
concentric  radiate-flbrous  structure,  forming  a  felted  mass  as  seen  under  the  microscope. 

H.  =  3~8'5.  G.  =  2*88-2  91.  Culo.-  brown  on  the  fracture.  Double  refraction  weak. 
Extinction  pn)bably  parallel. 

Comp.— Approximately  4Mn0.3Si03  3HsO. 

AnaL— Hamberg,  1.  c.     The  mateiial  not  entirely  pure. 

SiO,        MnO       MgO       CaO       H,0  PbO      Fe.O, 

8616       46*46       4*80       0*28       9  81»         0  87        1  88  AUOs  0-35,  alk.  0*20,  Cl  0*09  =  99*8ff 

»  Given  off  beiween  116"  and  a  low  red  beat. 

Easily  soluble  in  strong  acids. 

Obs.^Occurs  at  the  Hurstig  mine  near  Pajsberg,  Wermland,  Sweden,  with  crystallized 
native  lead,  sarkinite,  brandtite. 

Named  from  Kâpvov,  tocUnut,  and  7iîXnÇ,felt, 

609.  NEOTOOms.  Neotokit  N.  Nordenskiôld,  Verz.  Fini.  Min.,  1852.  Wîltingit  «.,  ib. 
Vattenhaltigt  Maiiganoxid-silikat  «/.  F.  Bahr,  Ofv.  Ak.  Stockh.,  7.  240,  1850.  Stratopeit  L.J, 
IgeUtrôm,  ib.,  143.  1851  (with  mention  of   'Neotokit"  and  ** Wittingit"). 

Amorphous.  H.  =  3-4.  G.  =  2*64-28  Luster  dull,  sometimes  feebly  submetallic. 
Color  black  to  diirk  bi*own  and  liver-brown.     Stroik  dark  brown  to  black.    Opaque. 

Comp. — A  hydrated  silicate  of  mannmese  and  iron,  but  of  very  doubtf  ul  composition. 

Neotocite  is  included  by  Nordenskiold  along  with  stratopeite.  and  good  authority  appeart 
tbus  to  be  given  for  setting  aside  the  older  analysis  of  it  by  IgelstrOm.  In  stratopeite^  G.  —  2*64, 
according  to  IgelstrOm;  in  neotocite  and  toittingite,  G.  =  2*7-2*8,  according  to  N.  Nordenskiold. 

Anal.— 1-4.  Cleve  and  A.  E.  Nordenskiold,  Ofv.  Ak.  Stockh..  23,  169,  1866.  5.  Norden- 
skiold, J.  pr.  Ch.,  100,  122.  1867  and  1.  c.    6,  7,  Bahr,  1.  c. 

G.  SIC,  Âl,0|  Fe,Os    FeO    Mn,Oa  MnO    MgO    CaO  H,0*  H|O(100*) 

1.  Pajsberg,  Stratopeite  2*73     35*88    —     8*20      —      —    29'87  8*66    —    1008    6*08       PbO 

[213=10080 

2.  *'  "  35  05    —     1*86      —      —    88*49  5*27  0*47    9*81    6*91       PbO 

[3*81  =  100*67 
8.  Gestrikland,  NeotociU  2  70     85-79    —    10*90  13-98     —    20  51  2*44  0*52    848    7*29=  9986 

4.  "  "        2*94     84  38  1*57  18*58    288     —    2267  250    —     9*80    807=  99*96 

5.  Bredvik.  WitUngUe  39-72    —     206      —        3476        1-21  069  12*25    9*78=100*42 

6.  Klapperud  288     86*20  111    070      —    47*91     —    4-43  061    9*43      —  =100*89 

7.  "  2-98     84  72  Î09  10*45      —    42*64     —    0-86  066    9*76      —  =  99*58 

•  Above  100". 


HTDROUa  SILICATES.  105 

Pyr^  etc. — Yields  much  water.  Reactions  witb  borax  for  manganèse  and  iron.  Difflcnltly 
fusible  to  infusible. 

Obs.— Occurs  witb  rhodonite  at  Pajsberg.  Filipstad,  Sweden  (atraiopeik);  Gestrikland 
(nêotoeite)  in  Swedeu;  at  Ingoa  (ib.),  Finland;  at  Wittingi  {witUngite)  in  Storkyro,  Finland;  at. 
Bredvik  {ib.)  in  West  Gk>tbland;  at  Klapperud  in  Dalecarlia. 

Named  from  veàroKo^,  of  récent  origin,    Tbis  name  antedates  stratopeiU. 

A  bydrated  manganèse  silicate  near  ueotocite  and  stratopeite  from  tbe  Dillenburç  mining^ 
région,  Germany,  bas  been  investigated  by  A.  Scbneider,  Jb.  preuss.  G.  Landesanstalt,  472  et 
9eq,,  1887.  Tbe  manganèse  ore  (Eieselmangan)  is  a  beterogeneous  mass  varying  from  yellowle^ 
brown  to  reddisb  brown  in  color.  It  bas  been  derived  from  tbe  altération  of  a  silicate  of^ 
manganèse  protoxide,  whicb  last  appears  in  tbe  ore  in  tbin  laycrs  and  kernels  surrouuded  hy 
reddisb  layers.  H.  =  8-4.  G.  =  2*465.  Luster  greasy.  Color  amber-yellow;  strcak  yellow- 
brown.  Doubly  refractîng.  Optically  biaxial,  positive.  Composition  approximately  given  b\r 
anal.  1  by  Bftrwald,  but  tbe  material  not  entirely  pure.  Anal.  2  gives  tbe  composition  of  dark. 
red-brown  portions,  amorpbous,  H.  =  4,  G.  =  2*675.  mixcd  witb  limonite,  calcite,  etc. 

CaO     MgO      H,0      CO, 

1-75      1-81      18d4      0*60  alk.  undet.  =  9811 
604      0*98      16*62      2*40  =  10020 

Elipsteinite  is  anotber  bydrated  manganèse  silicate,  but  impure.  See  p.  881.  See  alsa 
hydrorbodonite,  p.  881.  bydrotepbroite,  p.  458,  epigeniteor  neotesite,  p.  458. 

Penwithitb  J.  h.  Collins.  Min.  Ma^.,  2,  91.  1878;  3,  89,  1879. 

Massive.  Fracture  concboidal.  Bnttle.  H.  =  3*5.  G.  =  2*49.  Luster  vitreous.  Coloi 
dark  amber  to  reddisb  brown.    Transparent.    Analysis: 

I  SiO,  36*40      MnO  87*62     FeO  2*52      H.O  21  80      MnO,  tr.       U,0,  0*80      Cu  tr.  =  98*64 

Formula  MnSiOs  +  ^  HsO.  B.B.  fuses  witb  difflculty.  Occurs  witb  quartz  and  rbodocbrosita 
in  tbe  district  of  Penwitb  (wbence  name),  West  Cornwali. 


SiO,    A1,0, 

Fe.O, 

MnO 

1. 

85*64      2*59 

802 

89  26 

2. 

80*21      2*80 

12-49 

29*16 

APPENDIX  TO  HYDROUS  SILICATES. 

Allofhite  Websky,  Zs.  G.  Ges.,  25,  899,  1878. 

In  dense,  micro-crystalline  masses,  on  fi-acture  dull,  and  easily  polisbed  to  a  greasy  luster 
by  tbe  liand.  G.  =  2  641  Leffler.  Color  pale  grayisb  green.  In  appearance  very  similar  to- 
pseudopbite;  distinguisbed  from  serpentine  by  inferior  bardness.    Analysis. -^Leffler,  1.  c: 

SiO,  86-28        A1,0,  21*92         Fe,0,  218         CraO,  0*85         MgO  85*58         H,0  2*97  =  99*68^ 

Tbe  water  goes  off  only  at  a  bigb  température.  Occurs  at  Langeubielau,  Silesia;  also  at 
Reicbenstein.    From  a  qiiarry  of  limeslone  occurring  iu  tbe  gneiss. 

Aktii.litk  C.  U.  Shepard,  App.  Cat.  Météorites,  Amberst.  Mass.,  1873. 

Massive  and  crystalline,  preseuting  minute  coppery  laminœ  witb  a  flbrous  cleavage. 
H. ■=  3-5-4.  G.  =  2*52.  Color  dark  greeuisb  brown.  An  analysis  gave:  SiO,  89-80.  MgO  8612, 
FeO  6-70,  H«0  16-79,  witb  traces  of  Cr,Os,  CaO,  EjO  =  98*91.  Tbis  composition  approacbea 
tbat  of  serpentine  or  deweylite. 

Aquacreptite  c.  U.  Shepard,  Am  J.  Se,  46,  256,  1868. 

Massive,  occurring  in  irregular  polybedral  fragments,  witb  flat  or  concave  surfaces. 
H.  =  2'5.  G.  =  2-05-208.  Luster  dull.  Color  yellowisb  brown.  Streak  orange-yellow. 
Brittle.  Adhères  to  tbe  tongue.  Falls  to  pièces  in  water,  witb  a  crackling  noise.  Analysis. — 
J.  H.  Eaton,  1.  c; 

G.  =  205  SiO,  4808        AUO.  5*56        Fe,0.  12*80        MgO  19*58        H.0 17-40=97-87 

Decomposed  by  bydrochloric  acid.     Found  in  a  vein  in  serpentine  at  West  Cbester.  Pa. 

Arctolite.     Arktolite  Blamstrand,  "  Ett  bôgnordiskt  minerai,'*  G.  Fôr.  Fôrb.,  6. 210, 1880: 
Occurs  in  a  crystalline  limestone,  forming  amall  irregularly  curved  crystalline  plates,  gêner- 

ally  compact,  occasionally  sbowing  prismatic  angles  of  54°-56  ,  SjOgren.     H.  =  5.     G   =  8*08. 

Colorless  or  yellowisb  to  greenisb.     Analysis: 

SiOa         TiOa         AUO,        Fe,0,  CaO  MgO        Na,0       E,0         H.O 

I  44-98  0-88  28*55  1*24  1328  1030         1-73         0*79  8*54  =  99*74. 

Tbis  corresponds  to  HaO.(Ca,Mç)O.Al,0..8SiOa.    B.B.  fuses  witb  difflculty  to  a  wbite 
enamel;  partially  attacked  by  acids  with  tbe  séparation  of  tiocculent  silice 
Found  in  1861  on  Hvitholm.  near  Spitzberger 
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Balybaiditb  EBdâle,  Min.  Mag.,  A,  117, 1880. 

Structure  saccharoidal.  H.  =6.  G.  =  2*91.  Color  pale  puipUsh  brown.  Analyste  ot 
dark  variety: 

BiO,         A1,0.       Fe,0,        MnO        MgO  CaO         Na,0        E,0         H,0 

4604  2011  2-62  0*79  8*80  1847  2*72  1*36         4*71  c  100*02 

B.B.  fuses  with  intumescence  to  a  vesicular  pale  blue  glass. 

Occurs  in  a  granular  limestoue  at  Balvraid,  Invemess-shire,  Scotland. 

Barbttitb  Bombkd  [Atti  délia  Soc.  liai,  di  Se.  Nat.,  111.  Jb.  Min.,  750,  1868;  Min.,  2, 
778,  1876. 

In  nodular,  radiated,  and  fibrous  masses.  H.  =  2*5.  G.  =  2 '5.  Color  apple-green.  Streak 
white.  Peel  soapy.  Analysis  by  Sestini:  810,80-96,  A1,0»  159.  FeO  717,  GaO  88*67,  MgO 
9-96.  CO,  911,  H,0  1-20,  alkalies  with  SOi  and  P,0»  6'34  =  100.  From  Trayersella  in  Uie 
province  of  Ivrea. 

Bhrbcritb  or  Vrbckitb  Heddle,  Min.  Mag.,  3,  57.  1879. 

Fine  granular,  scaly;  soft  and  friable.  Occurs  as  a  light  apple-green  coating  on  quartz 
crystals.    An  analysis  gave: 


SiO, 

A1,0. 

Fe,0, 

FeO 

MnO         CaO 

MgO 

H,0 

alk. 

84-92 

716 

12-71 

211 

0-41          1608 
»103atl00'C. 

8-26 

17*77* 

tr,  =  99-42 

Boluble  in  bydrochloric  acid.  From  a  cavity  in  a  boulder  of  syenitic  granité,  found  on  the 
iiill  of  Ben  Bhreck.  near  Tougue,  in  Sutbcrland,  Scotland. 

Bravaibite  B.  MaUard,  Bull.  Soc.  Min.,  1,  5.  1878.  *  ' 

In  thin  layers  and  schistose  masses  consisting  of  fine  crystalline  fibers,  mostly  parallel  in 
position.  Unctuous  to  the  touch.  Paste-like  when  wet.  H.  =  1-2.  G.  =  2*6.  Color  gray  to 
greenish  gray.   Oplically  — .  Extinction  parallel.   Double  refraction  strong;  2E  =  40''.   Analysis; 

SiO,  51-4       A1,0,  18-9       Fe,0,  4  0       CaO  2  0       MgO  88       K,0  6  5       H,0  18*8  =  99*4 

B.B.  fuses  easily  to  a  white  glass.  In  the  closed  tube  gives  off  water  and  becomes  brown. 
Partially  attncked  by  acids. 

*  Found  in  layers  in  the  coaland  bituminous  schists  of  Noyant,  Allier  Dept.,  France.  Named 
after  the  Fi-ench  crystallographer,  M.  Bravais.  Starkl  compares  bravaisite  with  the  Weiê$erde  of 
Anna-Capelle  and  elsewhere  in  Austria,  cf.  p.  616,  and  Jb.  G.  Reichs.,  33,  654,  1888. 

Chonicritb.   .Chonikrit  9.  KobeU,  J.  pr.  Ch.,  2,  51,  1834. 

Massive,  crystalline  granular,  or  compact.  H.  =  2-5-3.  G.  =  2*91.  Luster  weak  silky, 
to  glimmering  or  dull.    Color  white.    Analysis»  Eobell: 

BiO,  85-69         Al,0, 17-12         FeO  146         MgO  22.-50         CaO  12*60         H,0  9*00  =  98*87 

Fuses  with  intumescence  at  3*5-4  to  a  grayteh  white  glass,  and  is  decomposed  by  hjrdro- 
chloric  acid,  the  silica  separating  in  powder. 

Forms,  with  pj^rosclerite,  seams  in  serpentine  on  Elba.  Named  from  x^''^€Ùx,fu9Ùm,  and 
KpiTÔS,  test,  its  fusibility  distinguishing  it  from  some  allied  minerais. 

Stated  by  Groth  to  be  essentially  decomposed  feldspar  mixed  with  diallage. 

Davkbdxttb  DeKoninck,  Bull.  Ac.  Belg.,  46,  240,  1878. 

In  aggregates  of  slender  laminsB  appearing  like  acicular  crystals;  parallel  extinction; 
resembles  asbestus.  Cleavage  transverse.  Color  white  with  a  tinge  of  flesh-red.  Luster  pearly. 
Analysis  of  material  free  from  impurity,  except  quartz: 

I  SiOi  55*94      Al,Oa  83*59      MnO  5  25      MgO  110      H,0  4*19      Fe,0,  or  FeO  «r.  =  10007 

The  amount  of  quartz  was  determined  as  from  18  to  18  p.  c.  ;  in  the  above  analysis  16*63  p.  a 
Slightlv  attacked  by  acids.  Occurs  in  quartz  veins  in  the  Ardennes  schists,  at  Ottré.  Belglum. 
Named  after  M.  Ch.  Davreux 

Lacroix  shows  that  davreuxite  is  simply  a  hydrated  mica.  Optically  —.  2E  =  70**.  Bx 
L  cleavage  (001).     Bull.  Soc.  Min.,  9,  5.  1886. 

Dbkmatin  Breithnupt,  Char..  104, 1832.  Massive,  reniform,  or  in  crusts  on  serpentine,  of  a 
résinons  luster  and  green  color.  Feel  greasy;  odor,  when  moistened,  argillaceous.  Apparently 
{5th  Ed.,  p.  471)  H  hydrous  silicate  of  iron  and  magnésium  near  deweylite,  but  probably  a  mixt- 
ure. From  Waldheim  in  Saxouy.  The  name  is  from  Ôepjtta,  skin,  alluding  to  its  occurrence 
as  An  incrustation. 

DupoRTHiTB  j;  E.  CoUins,  Min.  Mag.,  1,  226.  1877. 

In  tibrous  masses  occupying  fissures  in  serpentine.  H.  =2.  G.  =  2-78.  Luster  silky. 
Color  greenish  to  brownish  gray.    Flexible  in  thin  fibers  like  asbestus.    Analysis  gave: 
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SiO,         A1,0,        FeO        MgO         CaO       Na,0        H,0 

49 21         27-26         6*20         11-14         099         0*49         8iK)  H,0  hygroBCopfc  0*68  =  99*27 

About  half  the  water  goes  off  only  at  an  elevated  température.  From  Duporth,  near  St 
Austell,  Comwall. 

Ephbsitb  J,  L,  Smith,  Am.  J.  Se.,  11,  59.  1851,  48,  254.  1869. 

An  alteration-product  of  corundum  into  fibrolite  subsequently  into  potash  mica,  and  con- 
taining  more  or  lesB  of  the  original  minerai.  From  the  emery  locality  at  Gumuch-dagh  near 
Ephesus. 

LeêlâjfUô  of  Lea  (Proc.  Ac.  Philad.,  44,  1867)  from  Unionville,  Penn.,  is  a  simllar  mixture  of 
damourite  and  corundum.  Cf.  S.  P.  Sharples,  Am.  J.  8c.,  47,  819, 1869.  and  later  Genth,  Ain. 
Phil.  Soc.,  13.  887,  1878. 

FoROHHAMUTBMTB  HêdtUê,  Enc.  Brit..  16,  415,  1888. 

Maasiye,  granular.  Luster  subresinous  to  dull.  Color  dark  green.  Composition  stated  to 
be  FeSiOi.  6U,0.     FiIrOer  la. 

GmiLBiTB  Fiêeher,  Bç.,  Min.  Chem.,  704,  1875;  Zs.  O.  Ges.,  28,  286.  1876. 
Massive.    Color  grayish  yellow.    G.  =  8*404.   Anal.-— 1,  made  in  Kammelsberg's  laboratory; 
a^  Rg.,  1.  c. 


SiO, 

A1,0, 

Fe,0, 

MgO 

CaO 

H,0 

1. 

88*76 

4-88 

16*82 

9*48 

26*52 

878    rz      9968 

%. 

87*88 

7*77 

15-68 

9*78 

26*67 

8*80    =    100*98 

Corresponds  (Rg.)  to  8(Ca,Mg)0.2(Fe,Al),0«.7SiO,,4H,0.  Earlier  analyses  by  Fellenberg 
aad  otherS)  giving  very  différent  results  (68  p.  c.  SiOi,  etc.;  are  discarded  by  Rammelsberg. 
B.B.  fuses  on  the  edges  to  a  dark  glass. 

From  Ginilsalp,  Grisons,  Switzerland. 

Groppitb  SfMnberg,  Ofv.  Ak.  Stockh.,  3,  14,  1846. 

Crystalline,  with  one  disiiuct  cleuvage  uilordlug  a  broad  cleavage  surface,  and  two  otbers 
less  distinct.  Fracture  splintery.  H.  =  2*5.  G.  =  2*78.  Thin  splintera  trauslucent.  Color 
rose-red  to  brownish  red.    Streak  paler.    Analysis.— Svanberg,  1.  c  : 

SiO,         A1,0,       Fe,0,        MgO         CaO        Na,0        E,0        H,0 

4501  22-55  8-06  12*28  455  0*21  5*28         711  insol.  0*18  =  10018 

In  a  matnbBS  yields  water.  B.B.  whitens,  and  on  thin  edges  shows  only  incipient  fusion^ 
From  a  limestone  at  Gropptorp  in  Sweden. 

Pisani  found  for  a  related  minerai  occurring  in  green  grains  in  anhydrite,  Bull.  Soc.  G.,  22, 
25,  1864: 

SiO,  48*20     A1,0.  19.70     FeO  3  88     MgO  12*80     CaO  1*64     alk.  [7*22]     H,0  7*06  =  100 

Htdbosiucitb  Walierêhatuen,  Vulk.  Gest. ,  805,  1858. 

An  amorphous  substance  or  crust  from  Palagonia  and  Aci  Castello,  Sicily,  which  afforded: 


SiO, 

Al.O, 

MgO 

CaO 

Na,0          E,0 

H,0 

44*90 

— 

4-60 

88-82 

2-11           1-86 

18-21 

=    100 

48*82 

8-14 

8*66 

28-70 

1*70 

14-48 

=    100 

Lbidtitb  o.  a.  Kànig,  Proc.  Acad.  Philad.,  84. 1884. 

In  yerruciform  incrustations,  consisting  of  fine  scales  with  silky  luster;  also  stalactitic; 
crystalline  (?).  H.  =  1-2.  Luster  résinons.  Color  graas-,  blue-,  or  ouye-green.  Streak  white. 
Analysis: 

SiO,  51*40         Al.O,  16-82         FeO  8  50         MgO  807         CaO  815      .  H,0  1708  =  10002 

B.B.  fuses  with  intumescence  to  a  light  yellow  creen  glass.  In  the  closed  tube  gives  off 
water  and  becomes  brown.  Soluble  readily  in  hydrochloric  acid,  with  partial  gelatiuization; 
after  ignition  insoluble. 

Found  with  grossular  gamet.  zoisite.  and  quartz,  at  Leiperville,  Delaware  Co.,  PemL. 
Kamed  after  Dr.  Joseph  Leidy  (1828-1891). 

Lbucotilb.    Leukotîl  Hare,  Inaug.  Dise.  Breslau,  1879. 

In  fibers  irregularly  grouped  on  serpentine.    Luster  silky.    Color  green.    Aualysis: 

SiO,  AUO,        Fe,0,         MgO  CaO         Na,0         E,0  H,0 

28-98  6-99  816  2978  7  87  1*82  tr.  17  29  =  99*89 
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Easily  soluble  iii  hydrochloric  and  sulphuric  aclds.  B.B.  fuBes  and  beoomes  slightly  yellow 
and  yellowish  brown.     From  Reicbenstein,  iSilesia. 

LiLLiTE  BeuM,  Ber.  Ak.  Wien,  26,  550,  1857.  From  Pfibram,  Bohemia.  wlth  pyrite,  and 
arising,  appareutly,  tbrough  Ihe  agency  of  decomposing  pyrite.  H.  =  2;  G.  =  3-048.  Eartby, 
like  glauconite;  blackisb  green.  Analysis  afforded:  SiO,  3248.  Fe.O«.FeO  54*95.  H,0  1020» 
CaCOa  1-96.  FeSa  0-63  =  100-22. 

Mblofbite  BreUh,,  Handb.,  2,  360,  1841.  Melopsite  is  translucent,  wbite,  yellowish, 
grayish,  or  greenish,  bas  a  small  conchoidal  fracture,  aaberes  a  little  to  tbe  tongue.  and  resem- 
blés  in  texture  tbe  flesb  of  an  apple  (whence  tbe  name  from  ^rjXov,  apple,  and  oi>oy,  méat,  etc.). 
According  to  Plattner,  it  consisted  of  silica,  alumina.  a  little  magnesia  and  iron  oxide  with 
ammonia.  water.  and  some  bitumen.  An  analysis  by  QoppelsrOder  (J.  pr.  Cb..  106, 126,  1868) 
gave: 

SiO,4415  AUOa4-95  FeaO,002  MgO 81-59  CaO3-40  H,0 11-54(160'*)  H,O4-02(ign.)=99-67 

NiEsuMiTE  C.  W.  Blamstrand,  Ofv.  Ak.  Stockb..  26,  209,  1868.  A  cbalk-white  minerai,  from 
I^asum,  Sweden.  It  occurs  mized  with  tbe  phosphate  attacolite.  After  calculating  out  tbe 
pbospboric  acid  tbe  analysis  gave:  ^ 

âiO,  50  91         A1,0.  27-86         Fe,0, 1*36         MnO  036         CaO  18*82         H,0  4*39  =  98*70 

Nbfedibffitb.    Nefediewit  P.  Puwrewky,  Vb.  Min.  Ges.,  7,  15,  1872. 

Amorpbous,  very  slmilar  to  litbomarge.  H.  =  1*5.  O.  =  2*335.  Fracture  conchoidal. 
Color  wbite  to  rose-red.  Feel  çrea^.  A  hydrous  silicate  of  aluminium  and  magnésium,  but  of 
doubtful  composition.    Analysis: 

f  SiOa  60*76         Al,Oa  20  94        CaO  106        MgO  6*80        Na,0  0*40         H.O  9*92  =  99*88 

Tbis  corresponds  to  3H90.MgO.AliOB.5SiOs.    Scarcely  soluble  in  acids. 
Occurs  with  fluorite  in  limestone  at  Nerchinsk  in  Eastem  Siberia. 

Neolite.    Neolitb  Seheerer,  Pogg.,  71,  285,  1847. 

In  silky  fibers  stellately  grouped;  also  massive.  H.  =  1-2.  G.  =  2*77,  after  drying.  Color 
^reen.  Luster  silky  or  earthy.  Composition  uncertain  ;  as  tbe  minerai  is  formed  tbrougb  tbe 
agency  of  infiltrating  waters  tbrougb  rocks^containing  magnesia.  it  is  not  safe  to  assume  that  tbere 


Ave  no  iinpurities  présent, 
ib  ,  p.  376. 

Anal.- 

—1,  2.  Scheerer,  1. 

c.    3. 

Id..  ibid., 

84.  375, 

1851. 

4.  Richter. 

SiO, 

AUO. 

FeO 

MnO 

MgO 

CaO 

HaO 

1.  Arendal 

2. 

8.  Eiscnacb 

4. 

52-28 
47  35 
51-35 
51-44 

7-33 

10-27 

9-02 

8-79 

3-79 
7-92 
0-79 
0-88» 

0-89 
2-64 

81-24 
24-78 
3019 
31  11 

0-28 

1*93 
2-00 

404 
6-28 
6-50 
6*50 

=      99  85 
=      9919 
=      9978 
=     100-72 

»Fe,0.. 

Occurs  in  tbe  iron  mines  of  Arendal.  and  in  cavities  in  basait  near  Eisenach.  Also  compact 
massive  and  earthy  in  assures  at  Rocblitz  in  tbe  Riesengebirge,  Bobemia,  of  a  pistachio-green 
color,  or  brownish;  G.  =  2625  to  2-837.     Named  from  veoS,  new,  and  AtOoS.  stone, 

NiGRESciTB  F.  Hamstein,  Zs.  G.  Ges..  19.  342,  1867. 

Amorpbous.  Fracture  uneven  and  splintery.  H.  =2.  G.  =  2*845.  Color.  when  fresh, 
applegreen;  on  exposure  becomes  gray  to  black;  opaque  and  earthy,  and,  on  drying,  as light  as 
wad.     Loses  16  5  per  cent  hygroscopic  water.    Analysis: 

I  SiO,  5-it>9    AlaO,  5  14     FeO  1571     MnO  0*28     MgO  1811    CaO  2*59     H.O  6*29  =  100*36 

Perhaps  tbe  product  of  tbe  altération  of  a  magnesia-iron  augite  or  amphibole. 

Fouud  in  rouuded  masses  in  basait,  at  Dietesbeim,  in  tbe  valley  of  tbe  Main. 

Pelhamine  c.  U.  Shepard,  Contr.  Min..  1876.  A  serpentinous  substance  (altered  asbestus) 
formiug  irregular  seams  and  masses  at  tbe  asbestus  mine  at  Pelbam.  Mass.,  resembling  a  black 
serpentine.  Color  diyk  greenish  gray.  H.  =  5.  G.  =  2*9-8*2.  B.B.  infusible.  Analysis: 
SiOa  38-40,  A1,0,  2  80.  FeO  15*52.  MgO  [89*88].  H,0  3*40  =  100. 

Persberqite  IgeUtrôm,  1860,  also  Ofv.  Ak.  Stockb.,  40.  No.  9.  91.  1888. 
Occurs  in  red  or  grayish  green  bladed  crystals  embedded  in  granulyte  at  Persberg.  Sweden. 
Analysis: 

fiiO  41  20  Al«0,(Fe,0,)  27*50  MgO.CaO,  etc.  18*22  H.O  18*08  =  100 

Stated  to  be  an  altération -product  of  nephelite. 

PiCROPLUiTB  Ârppe  Act.  Soc.  Fenn..  6;  Vb.  Min.  Ges.,  148.  1852. 

Amorpbous.  Luster  greasy  to  dull.  Color  wbite.  inclining  to  yellow  and  blue.  H.  =  2*5. 
G.  =  274.  Probably  a  mixture  of  fluorite  with  a  magnesian  silicate.  Anal.— 1,  Galinda 
2.  Arppe. 
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SiO, 

FeO 

MnO 

MgO 

OaO 

H.0 

F 

1.  Lupikko 

2900 

l'M 

0-78 

28-79 

22-72 

8-97 

1116  =:= 

«.        " 

82  16 

8'60 

— 

2Ô19 

19-86 

908 

und. 

102-96 


B.B.  fuses  easfly  wfth  intumescence.  Completely  soluble  in  acids;  evolves  silicon  fluoride 
with  sulphuric  acid. 

Occiirs  at  Lupikko  in  FInland,  some  yerste  south  of  Pitkflranta,  with  chalcopjrite  and 
sphalerite. 

PiCROSMiNK.     Plkroamin  Haidinger,  Min.  Mobs.,  3,  157,  1825. 

A  doubtful  magnesian  silicate.  The  minerai  first  described  by  Haidinger  occurred  with 
magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressuitz  in  Bohemia.  He  mentions  it  as 
massive,  with  cleavages:  perfect  |  h  (010),  less  se  a  (100),  imperfect  prismatic,  62**  11'.  He  further 
refera  to  a  certain  figure  (25)  as  exhibitinf  thèse  cleavage  forms  with  one  other  form  {o).  On 
the  strength  of  this  statement  Majnius  and  some  later  authors  copied  this  tigure  (omitting  the 
form  named)  as  giving  the  crystalline  form  of  picrosmine(I). 

Haidinger  also  gives:  H.  =  2*5-3.  Q.  =  2*66,  cleavable  massive;  2*596,  oolumnar.  Luster 
of  cleava^-face  pearly,  elsewhere  vitreous.  Color  greenish  white;  also  dark  green,  gray. 
Streak  white.  Subtranslucent  to  opaque.  Odor  bitter  argillaceous  when  moistened.  Dx.  ob- 
tained:  double  refraction  strong;  optical  axes  in  the  columnar  variety  in  a  longitudinal  plane; 
bisectrix  négative,  normal  to  the  sides  of  the  columns. 

Named  from  niKiJÔî,  bitter,  and  6<T^rj.  odor.  Haidineer  instituted  the  species  on  the 
physical  characters  and  cleavage  of  the  massive  and  fibrous  minerai,  without  a  knowledge  of  the 
Chemical  composition,  except  blowpipe  characters  which  suggested  the  présence  of  silica, 
magnesia,  aud  water.    He  suggests  tnvt  much  of  common  asbestus  may  belong  to  it. 

The  original  locality  is  mentioned  above;  the  talcose  or  chloritic  schist  of  Mt.  Qreiner  in 
Tyrol,  and  the  limestone  of  the  vicinity  of  Waldheim,  Saxony,  hâve  been  reported  as  othei 
localities.  Des  Cloizeaux  obtained  the  above  optical  characters  from  the  Pressnitz  minerai, 
«nd  also  from  another  from  Zermatt. 

An  analysis  of  the  original  minerai  was  made  in  1826  by  Magnus,  Pogg.,  6,  53: 

810,54  89         A1,0,  0-79         Fe,0, 1-40         MnO  0  42         MgO  83  35         H.O  7-80  =  981A 

As  corrected  by  Rg.,  this  is:  810,54*88.  A1,0,  0*79.  MgO  32*62,  FeO  1*26,  MnO  0-42> 
H,0  7-82  =  9/ -2». 

This  corresponds  approximately  to  H,Mg,Si,OT  or  2Mg0.2diO,.H,0,  which  bas  accordingly 
been  accepted  as  the  composition  of  not  oniy  picrosmine  but  also  of  such  other  substances  as 
hâve  with  more  or  less  reason  been  referred  to  it.  The  original  minerai  was  doubtless  a  pseudo- 
roorph.  and  the  species  has  a  very  uncertain  daim  to  récognition.  Most  so-called  picrosmine  b 
simply  serpentine. 

Frenzel  has  given  (Min.  Mitth. .  3.  512,  1880)  the  following  analyses  of  a  minerai  which  he 
refera  to  picrosmme  from  the  Plôtzbachthal  above  Haslau  near  Zwickau.  Structure  columnar. 
H.  =8.  G.  =  2*80.  Luster  dull,  greasy.  Color  greenish  gray  to  green,  but  on  the  surface 
jpray,  brown  to  black. 


SiO, 

A1,0, 

FeO 

MgO 

CaO 

H,0 

60-45 

0-50 

684 

2601 

1*25 

505    =r      99-60 

59-80 

0-12 

680 

25-18 

8*80 

5*40    =    100-10 

B3.  becomes  white  and  fuses  in  thln  splinters;  gives  the  bitter  odor  Hke  picrosmine. 

PiHLiTE.    Pihiit  8ef8tr&m,  Svanberg,  Ak.  H.  Stockh  ,  155,  1889. 

A  white,  micaceous  minerai  having  about  the  same  composition  as  the  pseudomorphoua 
cymatolite,  and  perhaps  like  that  only  a  mechanical  mixture  of  mica  and  feldspar— see  under 
spodumene,  p.  368.    In  granité  at  Brattstad,  near  Sala,  Sweden. 

PiLiNiTE  A.  wn  Lasautx,  Jb.  Min.,  858,  1876. 

In  very  minute  (005  mm.  to  -01  mm.)  prismatic  cr3r8ta1s,  having  a  rhombic  section  of  about 
120''  and  60"*;  forming  a  fine  felt-like  mass,  the  needles  often  bent;  resembles  asbestus.  Cleavage: 
basai,  perfect;  prismatic,  distinct  G.  =  2*263.  Luster  of  needles  silky.  Colorless  to  white. 
Extinction  parai lel.     Analysis.  Bettendorf ,  1.  c.  : 

810,55-70     Al,0,.Fe,0, 18-64     CaO  19*51     Li,0  [118]     H,0  4*97    MgO.Na,0,K,0  <r.=100 

Corresponds  approximately  to  CaO  AUO,.  5810, .  H,0.  Fuaes  easily  with  strong  intumescence 
to  a  sponge-like  bead.    Insoluble  in  acids,  even  on  boiling. 

Occurs  with  quartz,  epidote,  and  stilbite  in  cavities  in  the  granité  of  Striegau,  Silesia. 
l^amed  from  itiXtvoi,  mode  offelt, 

PiLOUTB  HeddU.  Min.  Mag.,  2,  206.  1879 

A  name  given  to  some  kinds  of  mountain  cork,  anals.  1-4.  and  mountain  leather,  anals.  5-7. 
Structure  fibrous,  more  or  less  flexible  and  tough.    Color  white  to  pale  buff,  gray,  etc.    Thej 
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occur  at  yarious  localitles  in  Scotland,  in  granular  limestone,  in  mnitc  veins,  and  in  veins  in 
aandstones  and  slates.    Named  from  nlXo^^  felL    Analyses.— Headle,  1.  c,  p.  217: 

» 

SiO,    A1,0,  Fe,0,     FeO    MnO     CaO   MgO  H,0 


• 

above  100*" 

atlOO** 

1. 

Portsoy 

51-48 

7-62 

2-06 

2-49 

1*80 

0-58 

9-85 

1416 

10-88  = 

99-67 

2. 

Cabrach 

51-00 

12-88 

0-09 

2-68 

008 

— — 

7-54 

14-10 

10-64  = 

9901 

8. 

TodHwid 

51-61 

6-68 

..^ 

2-70 

2-77 

1-11 

10-81 

15-78 

9-27  = 

100  68 

4. 

Tay  Port 

54-87 

11-27 

0-21 

109 

0-88 

0-98 

9-49 

18-15 

9-26  = 

10015 

5. 

TodUead 

52-48 

6-88 

0-60 

211 

2-88 

1-84 

11-95 

15-71 

5-99  = 

99-39 

6. 

Lead  Hills 

51-45 

7-98 

0-97 

8-29 

1-49 

1-97 

1015 

15-74 

5-96  = 

99-00 

7. 

Boyne  Bum 

5110 

6-81 

2-27 

2-82 

101 

0-86 

1016 

14-70 

9  20  = 

98  98 

The  aboyé  agrée  approzlmately  with  4MgO.AlaOa.l0SiO,.15H,O. 

PoLTHTDRiTB  Breithaupt,  Handb  ,  2,  884,  1841. 

From  St.  Oristopii,  at  Breiteobrunn,  in  Saxony.  Amorphous;  H.  =  2-8;  G.  =  2'095-2'149; 
luster  duU;  color  llyer-brown;  streak  liffhter,  grayish.  According  to  Plattner  containa 
SiO,,Fe,0,,FeO,  with  some  Al,Os,MnO,  and  29-20  p.  c.  of  water.  Deoomposed  in  hydrochloric 
acid. 

Ptknotrop  BreUhaupU  Char.,  110, 1882.  An  altération  product  related  to  serpentine,  from 
Waldheim,  Saxony.    Cf.  N.-Z.,  Min.,  685,  1885. 

PtroIdbsiiœ  0,  U.  Shâpardt  Cat.  Météorites,  1872.  A  substance  near  serpentine.  Th» 
mean  of  two analyses gaye:  SiO,  4245,  MgO  8807,  FeO  6*85.  H,0  1640.    De  Régla,  Cuba. 

QuiNdTE  Berthier.    In  light  carmine-red  particles  disseminated  through  a  limestone  deposlt 
Anal.— SiO,  54,  FeO  8,  MgO  19,  H,0  17  =  98.    From  near  the  yillage  of  Quincy,  France. 
Strong  conoentrated  acid  dissolves  the  magnesia  and  iron,  and  leayes  the  silica  in  a  gelatinoua 
State.    The  color  is  attributed  to  organic  matter.    Duf r.  Min. ,  2,  480, 1856. 

Rbstobmklite  a,  h.  Churéh,  J.  Ch.  Soc.,  23, 166, 1870.  A  massiye  grayish  green  agal- 
matolite-like  minerai  from  Restormel  Mine  in  Comwall.    H.  =2.    G.  =  2*58.    Analysis: 

SiO,  45-66    AI,0,  8510     FeO  1*11     MgO  0*85     E,0  2*80     Na,0  4  89     H,0  1168  =  101  09. 

RuBiSLiTB  Bèddle,  Trans.  Soc.  Edinb.,  29. 112,  1879. 

A  dark  greén  compact  granular  or  fine  f  oliated  eLggre^aAe.    G.  =  2-44.    Analysis  : 


SiO, 

A1,0, 

Fe,0, 

FeO 

MnO 

CaO 

MgO 

E,0 

H,0 

87  85 

10-92 

9-84 

9-01 

0-46 

422 

8-00 

8-88 

1618  =  99-76- 

Completely  decomposed  by  hydrochloric  acid.  B.B.  fuses  to  a  brown  slag.  From  the 
granité  of  Rubislaw,  near  Aberdeen,  Scotland. 

StObelitb  Breithaupt,  B.  H.  Ztg. .  24,  822,  1865. 

Reniform  and  botryoidal  massiye.  Fracture  conchoidal,  distinct.  Brittle.  H.  =  4-5. 
G.  =  2*228-2-268.  Luster  yitreous,  brilliant.  Color  yelyet  to  pitchy  black.  Streak  dark. 
brown.    Analysis  by  Stûbel,  1.  c: 

SiO,  A1,0,  Fe,0,  Mn,0,  CuO  MgO  H,0  CI 

26-99  5*87  1018  2189  1525  108  16*85  0*77  =  98-88< 

Occurs  at  the  island-of  Lipari.    Named  from  Dr.  Alphonse  Stûbel. 

Talcositb  O.  h,  F.  Ulrich,  Contrlb.  Min.  Victoria,  Melbourne,  1870. 

In  thin  seams  and  threads  with  scalv  structure.  H.  =  1-2.  G.  =  2-46-2*5.  Luster  pearly. 
Color  silyer-white,  faint  greenish,  or  yellowish.  Scales  flexible  but  not  elastic.  Resembles  talc. 
Analysis.  C.  Newbery: 

f  SiO,  49-04  A1,0,  4608  H,0  4*86  Cr,0,,FeO,  etc.  <r.  ::r  09*48 

Occurs  with  selwynlte  at  Mount  Ida  near  Heathcote,  Victoria. 

Vrnkritb  T,  8.  Hunt,  Trans.  Amer.  Inst.  Mng.  Enç..  4,  325,  1876. 

Occurs  as  a  greenish,  earthy-looking  '*  clay  ore,"  in  irregular  layers  in  the  schists  connectée! 
with  the  magnetite  of  Jones  mine,  near  Sprîngfield.  Berks  Co.,  Penn.    The  purer  portions  haye- 
a  pea-green  or  apple-green  color  when  moist;  become  greenish  white  on  arying,  and  fall  ta 
powder.    Under  the  microscope  is  seen  to  consist  mostly  of  minute,  shining,  transparent  scales, 
with  some  Impurities.    Analysis  by  G.  W.  Hawes,  on  material  purified  by  washing,  gave: 

100:^7 


SiO, 

A1,0, 

Fe,0, 

FeO 

CuO 

MgO 

H,0 

inso). 

28  98 

18  81 

504 

0  27 

16  65 

17-47 

1208 

6  22  = 

TITANO-SILICATEè,   TITANATE8. 
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After  deducting  the  insoluble  portion,  this  becomes:  SiOs  80*78.  AlsO.  14-<r7,  Fe^Oa  6*85» 
FeO  0*29,  CuO  VV^,  MgO  18'56,  H.O  12*88  =  100.  It  is  a  heterogeneous  substance,  ap. 
XMkrentlv  a  kind  of  chlorite  impregnated  with  oxide  of  copper.  Kamed  in  allusion  to  the 
alchemistic  symbol  for  copper. 

Xtlotilb  Oloeker,  Synopsis,  07,  1847,  Berghole,  of  Sterzing,  and  HûUasbegi. 

Probably  an  altered  asbestus.  It  occurs  delicately  flbrous;  glimmering  in  luster;  wood- 
brown,  liffht  or  dark,  and  also  green  in  color;  with  G.  =  2'4-2'46  for  the  brown,  and  2*66  for 
the  green&h,  Kenngott.    Hauer  finds  (Ber.  Ak.  Wien,  11,  888, 1858): 

1. 
2. 
8. 

Of  the  water  in  the  analyses,  9*20.  7*90,  and  8*13  p.  c.  passed  off  at  100**  C;  and,  excluding^ 
the  mean  of  thèse  déterminations,  reduces  the  mean  of  Uie  above  results  to  BiO«  60*48,  FcsOs 
18*97,  FeO  8*28,  MgO  11*82,  CaO  0*85,  H,0  14*68  =  99*98.  Kenngott  considers  it  as  probably 
altered  cbrysotile. 

XyUte  of  Hermann  is  also  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and 
asbestifonn  structure.  Hermann  obtained  (J.  pr.  Ch..  34,  180,  1846):  8iOs  44*06,  Fe«Oi  87*84». 
CaO  6*68,  MgO  6*42,  CuO  1*86,  H.O  4*70  =  99*96.    H.  =  8.    G.  =  2*986. 


SiO> 

Fe.O, 

FeO 

MgO 

CaO 

H.O 

44-81 

17*74 

8*73 

8*90 

2*27 

21*57 

:= 

98*52 

46*53 

1808 

3*86 

1108 

tr. 

22*01 

= 

100*01 

47*96 

1606 

1*87 

12*87 

ir. 

21*64 

^ 

99*8» 

610.    Titanite 


611. 


TITANO-SUJCATES,  TITAKATE8. 
CaTiSiO. 


Monoclinic 


à:i:è  =  07547  :  0-8543    /S  =  60°  17' 
150aTiSiO,.(Al,Pe,Y),(Si,Ti)0. 

Axial  ratio  like  titanite. 


612.    Onarinite 


613.    TiehetFkinite 


614.    Aitrophyllite 


CaTiSiO, 


Orthorhombia 
à:  h:    i  =  0-9892  :  1  :  0-3712 


(Na,K),(Fe,Mn)Ji(SiO,),  Orthorhombi© 

à  :h:è  =  0-9902  :  1  :  4-7101 


The  following   are  closely  related  species,  chiefly   Titano-silicates   of  tha 
ceriam  metals^  calcium  and  sodium: 


516.    Johnstrupite 
516.    Xosandrite 
617.    Binkite 


Monoclinic 


ô:i:  (5  =  1-6229:1:1-3911    /?  =  86°  56' 
à\i'.bè  =  1-5688  : 1  : 1-4610    ft  =  88°  47' 


518.    Perovskite 
619.    Dysanalyte 


CaTiO, 
6{Ca,Fe)TiO,.(Ca,Fe)Nb,0. 


Isometric 
Isometric 


Tbis  section  includes  a  number  of  silicates  which  contain  titaninm,  but  whose 
relations  are  not  altogether  clear;  also  the  titanate,  Perovskite,  and  niobo-titanate, 
Dysanalyte,  which  is  intermediate  between  Perovskite  and  the  species  Pyrochlore^ 
Microlite,  Koi)pite  of  the  following  chapter. 
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In  gênerai  the  part  played  by  titaniam  in  the  many  silicates  in  which  it  enteis  is  more  or 
less  uncertain.  It  u  probably  in  most  cases,  as  shown  in  the  preoeding  pages,  to  be  taken  as 
-replacing  the  silicon;  in  others,  however,  it  seems  to  play  the  partof  a  basic  élément;  in  schorlo- 
mite  (p.  448)  it  mav  enter  in  both  relations.  Of  the  species  which  follow,  Titanite  is  usually 
taken  as  a  sait  or  metaKiisilicic  acid  HiSitOt,  in  whidi  one  Si  atom  is  replaced  by  Ti;  it  may, 
however.  be  regarded  as  a  basic  orthosilicate,  Ga(TiO)Si04.  The  most  satisfactory  formula  of 
Astrophyllite  (see  above)  makes  it  an  orthosilicate  witb  the  titanium  as  base,  but  with  no  clear 
relations  to  otber  species;  if  this  view  is  maintained  it  would  naturallv  be  placed  at  the  end  of 
the  section  oï  orthosilicates  (pp.  529  et  »eq.),  Johnstriipite,  Mosandnte,  Rinkite  are  species  of 
-closely  similar  but  complex  composition.  According  to  BrOgger's  view  they  are  to  be  regarded 
as  orthosilicates  analogous  to  the  epidotes  to  which  they  are  related  in  form — they  would  then 
follow  the  Epidote  Group,  p.  626;  Groth.  however,  suggests  for  them  a  metasilicate  formula  (the 
titanium  replacing  silicon)  and  a  relation  to  the  pyroxenes. 


610.  TITANITXI.  Nouv.  substance  minérale  (fr.  Chamouni)  Pietet,  J.  Phys.,  31,  868, 
1787;  =  Pictite  Delameth,.  T.  T.,  2,  282.  1797.  Titanit  (fr.  Passau)  Klapr,,  Beitr..  1,  245.  1795; 
=  Titane  siliceo-calcaire  Daubenton,  Tabl.,  1799,  JET,  Tr.,  4. 1801:  =  Braun  Menakerz  Wern., 
Min.  Syst.,  1808,  Leouh.  Tasch.,  3,  811,  1809.  Schorl  rayonnante  en  gouttière  [or  channeled 
Actinolite,  the  cryst.  beiog  twins  with  a  reSnt.  angle]  aattsêure,  Voy.  Alpes,  4,  103,  1796; 
=  Sphene  H.,  Tr..  3.  1801;  =  Gelb  Menakerz  Wern.,  1808,  1.  c. 

Séméline(fr.  Marone,  Dauphiné)  FI.  de  Belleme,  J.  Pbys.,  61,  448.  1800.  Spinthère  K, 
Tr.,  4.  1801. 

Ligurite  (fr.  Stura.  Apennines  (Liguria))  Vïtiani,  Mem.  Ace.  Genova,  3,  J.  Phys.,  77,  286, 
1818.  Greenovite  (fr.  St.  Marcel)  Dufr..  Ann.  Mines,  17.  529, 1840.  Lederite  8hep.,  Am.  J.  Se., 
39,  357,  1840.  Ëukolittitanit  Scheerer,  B.  H.  Ztf.,  7.  889,  1858.  Aspidelite  Weibye.  Grothite 
Dana,  Min.,  886,  1868.     Alshedite  Blomstrand,   Minnesskrift  fVs.  SflUsk.  Lund,  No.  8,  p.  7, 

1878.  Leucoxene  pt.  Oùmbel,    Titanomorphite  Lasaulx,  Jb.  Min.,  568,  1879;  Zs.  Er.,  4.  162, 

1879.  Sfeno  Ital, 

Monoclinic.     Axes  à  A:  6  =  0-75467  :  1 :  0-85429;  /3  =  ♦60*'  17'  =  001  A  100 
Des  Cloizeaux*. 

100  A  110  =  33°  14'  30",  001  A  ÎOl  =  65^  56'  41",  001  A  011  =  36°  34'  23". 

Forma»:  iV(2011,  ^î)?  œ  (994,  -  {)  ^  (736.  -  fî)  x  (182.  -  fà) 

a   (100,  t-î,  P)  2r(804,  f-i)  v  (831.  -  8)  e    (212.  -  1-2)  u  (181,  -  8^) 

b    (010,  a.  q)  •   (ÎOl,  1-î)  ^  (Wl.  -  6)  w  (766,  -  H)  »  (^^'U,  -  H) 

c    (001,  0.  y)  P  (705.  i-i)  ^    (ji2^  ^^  ^^gj4  ^.gj  ^  ^V^  '  tï 

0  (720,  ^ï)  6  (011,  l-i)  U  (835,  |)  y  (211.  2-2)  ^  ^f*  "  H> 

o    (810.  ^8)  M   (021,  2-1)  U  (558,  f)  G  (043,  3-})  ^  J^;'  ^  ^^\  ^ 

m  (110,  /,  r)  fi  (083,  fi)  /.  (223,  |)  *     (8l2,  f-8)  ^  ^^  ^"  ^"*  ~  ^"^"^ 

r    (180,  i-à)  C   (041,  4-i)  tt  (884,  f)  /    (834,  f.|)  U  (233,  H) 

8  (206,  -  H)    -  (115,  -  i)  1  !î;^'  ;;     ^  (288,  -  M)     ;•  ^^  jj 

T  (50  12,  -  M^  k  (114,  -ï)      l    £r  5  ^  ^^^'  -  *f  l     IS'  il 

X    (102.  -  H)  «    (112,  -  i)      ^  (221,  2)  ^   (J34   ^  ^.§j  i.    248.  f  2) 

T  (101,  -  M)  n  (111,  -  1)      L  (316,  -  ^8)   A  (122,  -  1-à)  ^  l»*'  f;f | 

^   (201,  -  2.i)  7  (221.  -  2)       «  (524.  -  H)    ^    (715-85,  -  f  W^   T    ?^'  ît 

0   (18» ,  4-o) 

Also  doubtful  forms  noted  by  Busz  (cf.  Qdt.,  1.  c,  p.  220): 

y,(î-l-20).  y,  (î-110).  ^(0  9-16).  <4  (9-9-14),  <,  (7-7*10),  ^(772),  Z»  (7-2-12),  /  (i7-8-16i 
J(13-8-22),  (?(Ô48),  2(1-2110).  0,(465). 

<»"      =     24"  39'  PP'  =  126"  22'  cw    =  92"  501'  a't    =    60"  58' 

mm"'  =  ♦66^  29'  CÇ'     =  142"  45*'  ce     =  83"  57'  a'i    =    85"  44*' 

rr'      =     58"  55'  ^^      _     „^.   .,,  c;.     =  93"  20'  ef'     =     30"  16' 

♦89"  17'  fn     Z     88°  W  "*      =  «f!    »*'  '»»:   =     !?!  fî! 


«r       =  »89^  17'  en     =     88°  16' 

«»       =     21"    0'  C7     =     49"  15'- 


cF      =     3â"  12'  Z    Z    65    35'  ^     Z  f;  'Z  %     Z    Z    'J 

en       =    42-  49'  mn    =    27"  14'  ^  =  IL  i?,  -  22"  44' 


57"  55'  a«     =  94"  15'  *^^  ""    251  ^I 


«Z      =61"  51'  ci      =    40'  34' 

€€*      ^    73"    9^  ^* 

«•'       =  118'    S  3      =    ^°  ^  a»    =  J»     I»*  - ,  ^  105. 


ew 

=  92"  501' 

a!t 

^^ 

ce 

=  83"  57' 

a'I 

I^^ 

cy 

=  93"  20' 

ff' 

r= 

ci 

=  84"     8f 

nn' 

7**^ 

CK 

=  21"  19' 

rfV' 

^ 

ex 

=  43"  32' 

«' 

^5 

eu 

=  57°  19' 

W 

^ 

cM 

=  59"  24' 

««' 

^ 

a/g 

=  94"  15' 

vu' 

=: 

an 

=  85"    3i' 

— . 

64"  18' 


78" 


4: 


Fig.  1.  LederiU.  DIbus,  N,  T.    8,  5,  afler  Rose.    8,  Eisbnictalp,  after  Bue;.    4,  Nordmark. 
FIÎDk.    T,    Rothenkopf.  Hbg.    8.   PiUiU,   Dx.    9,   10,  Norna;,   Bgr.    11,  A.  C.  Lane. 

12,  SchwarzenBlciD,  Hbg. 

Twins:  tw.  pi.  (1)  a  mther  common,  both  coiitact-twins  and  crnciform  pen^ 
tratioii-twinB;  the  foiiner  sometimeByieldiiig  foime  apparently  bemimorphic  (f.  7). 
(2)  c  nither  rare.   (3)  eocloeed  polysynthetic  lamellïe', 
uppmximately  |  r}  (221),  f.  13,  Homutimee  giving  rise  *^ 

to  e:iay  p»rtJDg.  Orystale  very  varied  in  hitbit;  often 
wedge-snaped  and  flKttened  |  c.  Also  prismatic  by 
exteiiBionof  Nf  (110);  lésa  often  h(1U),  f.  6;  s  (021), 
f.8;again  ;  (lia)  and  jtf  (Î3_2),f.  5,  thia  the  prismatic 
zone  of  Rose.  Facea  a,  l  (Ï12)  often  atriatêd  U  tlieîr 
intersection  with  m;  alao  jt  |  edge  ^/s.  Sometimes 
massive,  compact;  rarely  lamellar. 

Cleavage:  m  rather  distinct;  a,J  (Ï12)  imperfect; 
in  greenovite,  n  (111)  easv,   /  (ïll)  lèse  so  (Di.). 

Parting'    often    eaay  ]  tf  (221)    due    to    twinning  Pltcaini  u  H  Williams* 

lamellœ.  H.=  5-5-5.  G.=  3-4-3-ô6;  3-541  Chester, 
Pirsaon.      Luster  adamantine  to  résinons.     Color  brown,  gray,  yellow,  green,  rose* 
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red  and  black.     Streak  white,  slightly  reddish  in  greenovite.    Transparent  to* 
opaque. 

Pleochroism  distinct  in  deen  colored  kinds:  t  red  with  tinge  of  yellow; 
b  yellow,  often  greenish;  a  nearly  colorless,  Rosenb.  Optically  +.  Ax.  pi.  |  J. 
Bx  nearly  i.  z  (102),  i.e.,  Bx  A  <i  =  +  51°.  Dispersion  p  >  v  very  large,  and 
hence  the  pecaliarity  of  the  axial  interférence-figure  in  white  ligbt.  Axial  angles 
and  refractiye  indices  for  St.  Oothard  (anal.  4),  Busz: 


$ 

y 

2£ 

2V 

a 

Li 

Na 
Tl 

1-8889 
1-8940 
1-9041 

1-9967 
2*0098 
2-0282 

67''  20i' 
62'  29f  ' 
47°  64f' 

.-.      29"  80*' 
.-.      27"    Oi' 
.-.      24'  87i' 

1-8766 
1-8879 
1-8989 

The  axial  angles  vary  widely,  as  shown  in  the  values  quoted  below  with  the  analyses  (Busz); 
the  connection  bietween  them  and  the  composition  is  not  clear.  Busz  also  gives  refracUve 
indices  for  titanite  f rom  other  localities. 

Var.—l.  Ordinary,  (a)  Titanite;  brown  to  black.  the  original  being  thus  colored,  also 
opaque  or  subtranslucent.  (b)  Sphene  (named  from  <T0^y,  a  toedge);  of  iight  shades,  as  yellow, 
greenish,  etc.,  and  often  translucent;  the  orignal  was  yellow. 

lÀgurUê  was  an  apple-green  sphene;  Opinihere  (or  Semeline)  a  greenish;  named  êmnOière 
from  its  luster,  and  gémélins  from  êemen  Uni,  flax-seed,  alluding  to  a  common  form.  Lederite, 
brown,  opaque,  or  subtranslucent,  of  the  form  in  f .  1. 

Titanomorphite  in  a  white  mostly  mnular  alteration-product  of  rutile  and  ilmenite,  not 
uncommon  in  certain  crystalline  rocks;  It  was  made  a  calcium  titanate  by  Bettendorff  (Zs.  Er., 
4,  167,  1879).  but  ito  true  nature  was  established  by  Cathrein  (ib.,  6,  244,  1881).  Hère  also 
belongs  most  leucoxene  (see  p.  219). 

2.  Manganêsian;  Oreenovite.  Red  or  rose- colored,  owing  to  the  présence  of  a  little  manga- 
nèse; from  St.  Marcel.    Delesse  found  8-6  p.  c.  MnO;  Msc.  giyes  0-76  Mn^Ot. 

8.  Containing  yitrium  or  eerium,    See  grothite,  alshecUte,  eucolite-titanite,  below. 

Comp.— CaTiSiO,  or    CaO.TiO,.SiO,  =  Silica  30-6,  titanium  dioxide  40-8,. 

lime  .28 '6  =  100.     Iron  is  présent  in  varying  amoants,  sometimes  manganèse  and 

also  yttrium  in  some  kinds. 

AnaL— 1,  H.  Rose,  Pogg.,  62,  261,  1844.    2-7,  9,  Busz,  Jb.  Min..  Bdl.,    6,   841.  1887. 
8,  Rosales,  Pogg.,  62,  268,  1844.    10,  Harrington,  quoted  by  Busz.  1.  c.    11.  SchmOger,  Zs.  O. 
Ges.,  27,  204, 1876.    12.  Genth,  Am.  Phil.  Soc.,  23,  46,  1886.    18,  Qenth,  Am.  J.  Se.,  41.  898,. 
1891.    14,  F.  W.  Caarke,  Proc.  U.  S.  Mus.,  862, 1886. 


Axial  angles  (2E) 


1.  Zillerthal 

2.  Wildkreuzjoch 
8.  Eisbruckalp 

4.  St.  Gothard 
6.  Monroe 

6.  Val  Maggia 

7.  Laacher  See 

8.  Arendal 

9.  Renfrew 

10.  Grenville 

11.  Waldheim 


Li 


Na 


Tl 


SiO,     TiO,  Fe,0.  CaO 


6r    8'    46''  41'    39'  68'        8229    41*68    107    2661  =  101-65 


62** 
64' 
67° 
68'' 

69'* 

73" 
76' 
90'' 


86' 
52' 
21' 
58' 

2' 
10' 
28' 
67' 


47"  44'    44* 


50" 
52" 
60" 

63" 
68" 

71" 
85" 


21' 
80' 
14' 

27' 

17' 
59' 


46" 
47" 
56' 

58" 
62" 
66" 

80' 


12.  Statesville,  N.  0.  G.  =  8*477 

18.  Magnet  Cove  G.  =  8*467 

14.  Georgetown,  D.  C.        G.  =  8*462 

»  FeO. 


28' 
27' 
66' 

29' 

81' 
58' 
24' 
18' 


94'  12'    88'  17'    86"  29' 


84*57    44-92     tr,     22*64  =  102*08 
80*87    42*48      —     27  61  =  100*81 
2912    4209      —     27-90 MnO  <r.  =  99-11 
30*92    34  44    784    23  93  Al, O,  261,    MnO 

[0-32  =  10006 
8008    89  56      —     28*26  MnO  1*72  =  99*61 
30*10    88*12    1*86    29*59=    99*67 
81-20    40-92    5-63    22*25  =  100 
30-58    41-41     1-35    22*65  AUO,  2*55,    MgO 

[0-29  =  98*78 
32-09    37*06    1*16*  28-60  =    98*81 

81*37    37-45    813    22  88  Y,0,  088,   Al.O, 

[4*79  =  100 
29-45    38-33    1*61    29*11  MnO. MgO  <r..  ign. 

[0  60  =  9910 
80-84    39*86    0*78    28*26 MgO  fr.,  ign.  067 

[=  99'75 

30*10    40  82     Ir.^    28*08  MgO  0*40. ign. 064 

[=99  94 
«»MnO. 


Grothite  is  a  titanite  from  the  Plauen  Grund  near  Dresden.  investigated  by  P.  Groth  (Jb. 
Min.,   44,   1866).     Form  and  angles  like  titanite.      Cleavage  (parting)   distinct     H.  =  6*6;^ 
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'Q.  =  8*62-8*60.  Luster  vitreous  to  greasy.  Color  clove  to  blackifih  brown;  in  thln  splinten 
reddish  brown  and  translucent.  Tue  altered  minerai  is  earthy  and  isabella-yellow  to  pale 
yellowish  brown.    Analysis.— Orotb: 

i  SiO,  30*51     TiO,  81*16     Fe,0.  5*88    Al.Os  +  T,0,  2*44     MnO  1  02     CaO  81*84  =  102*80 

Ai«8HEDiTB  of  Blomstrand  occurs  in  imperfect  crystals  wilb  parting  parallel  rj  (221),  two 
faces  at  54^*;  also  massive.  H.  =  8*86.  G.  =  5.  Color  pale  brown  to  asb-gray.  Opaque. 
B.B.  readily  fusible  to  a  black  bead;  soluble  in  hydrocbloric  acid.    Analyses: 

6iO,      TiO,    SnO,  A1,0,  FeaO,  T,Oi     CaO     MnO   MgO  E,0,Na,0  H,0 

1.  28*26     86-61     0*47     8*41     426     278     2106     OJ»     0*48        0*70        1*20  =  100*20 

2.  80*61     86*86     0*88     8*47     8*61      2*57     20*61     0*82     0*82        0*68        1*80  =  100*62 

From  Slftttkâra  in  Smâland,  Swedeu;  occurs  embedded  in  tbe  quartz  of  a  pegmatvte  veln. 

EucolUe-tUaniU.  A  variety  of  titanite  from  Norway  in  crystals  prismatic  I  h.  often  twins 
I  a;  resenibling  eucolite  in  color.  luster,  etc.,  and  shown  by  BrOgger  and  LindstrOm  to  be 
peculiar  in  containing  tbe  metals  of  tbe  cerium  and  yttrium  croups.  Bx  a  ^  =  +  67".  Disper- 
sion p  >  v;  strongly  marked.    Anal.— O.  LindstrOm.  quotea  by  BrOgger: 

SiO,     TiO,    ZrO,  Ce,0,  Y,0,    CaO     FeO  MgO  Na,0  K,0    ign. 
G.  =  8-60         I  80*22    34*78    018    2*67»    OôO*    24*88    8*84    0*50    0*86    0*27    0*31  =  98-50 

*  Cerium  oxides.  ^  Yttrium  earths. 

Occurs  witb  a  wbitish  feldspar,  clœolite,  maçnetite,  spreustein,  zircon,  etc.,  on  tbe  island 
StokO  and  elsewbere  in  tbe  Langesund  fiord;  also  from  Fredriksvftrn. 

Pyr.,  etc. — B.B.  some  varieties  change  color.  becoming  yellow,  and  fuse  at  8  witb  intu- 
mescence, to  a  yellow,  brown,  or  black  glass.  Witb  borax  they  afford  a  clear  yellowish  green 
glass.  Imperfectly  soluble  in  heated  hydrocbloric  acid;  and  if  tbe  solution  be  concentrated 
along  witb  tin,  it  becomes  of  a  fine  violet  color.  Witb  sait  of  pbosphorus  in  R.F.  gives  a  violet 
b€»d;  vurietiescoiitHiningmuchironrequire  to  be  treated  witb  tbe  dux  on  charcoal  witfa  metallic 
tin.     Completel]^  decomposed  by  sulphuric  and  hydroHuoric  acids. 

Oba. — Titanite  occurs  in  embedded  crystals,  m  granité,  gneiss,  mica  schist,  syenite,  chlorite 
schist,  and  granular  limestoue;  also  in  beds  of  iron  ore,  and  volcanic  rocks,  and  oftcn  associât ed 
withpyroxene.  amphibole,  chlorite,  scapolite.  zircon,  apatite,  etc.  Microscopic  examination  shows 
it  to  be  a  common  accessory  constituent  of  many  massive  igneous  rocks.  In  cavities  in  gneiss 
and  granité,  it  often  accompanies  adularia,  smoky  quartz,  apatite,  chlorite,  etc.;  tbe  crystals  are 
sometimes  coatcd  witb  or  penetrated  by  tbe  chlorite. 

Occurs  in  cryst-als  of  a  pale  green  color  aud  transparent,  at  various  points  in  the  Grisons, 
Switzerland,  associated  with  feldspar  and  chlorite:  in  line  crystals  at  Tavetsch;  in  mica  slate  in 
the  St.  Gothard  région;  Zermatt  in  the  Valais;  Maderanertbal  in  Uri;  also  at  Mont  Blanc,  and 
clsewhere  in  the  Alps;  on  crystals  of  calcite  at  Chalanches  and  Maromme,  in  Dauphiné  (the 
•pinthère  H.);  in  small  reddish  crystals  in  the  protogine  of  Pormenaz  and  Chamouni  tjneiité 
Sans.);  in  large,  broad,  yellowish  or  reddish  Rreen  crystals,  with  colorless  apatite,  in  a  lalcose 
scbist  at  Ala,  Piedmont  {liffurile)\  in  pale  yellowish  green  transparent  or  translucent  crystals, 
lanceolale  in  forin.  lining  fissui^es  in  titauic  iron  at  Arendal,  in  Norway  (eupidelité  Weibye);  witb 
raagnetite  at  Nordmark,  Sweden;  at  Achmntovsk,  lirai;  at  St.  Marcel,  in  Piedmont,  with  man- 
ganesian  epidote  and  romeine  {greenoviie  Dufr.);  at  Val  Maggia,  Piedmont;  at  Schwarzenstein 
and  Rothenkopf  in  the  Zillerthal.  Putsch,  Pfunders,  Tyrol;  Felberthal  in  Pinzgau;  with  epidote 
aod  albite  at  ZOptau,  Moravia,  in  crystals  of  varied  habit;  at  Frugârd,  in  Fiuland,  of  a  brownish 
black  color;  in  the  svenite  of  Biellese,  Italy  (containing  yttrium).  Small  crystals  occur  in  syenite 
at  Strontianin  Argyleshire,  near  Cri£fel  in  Galloway;  at  Craig  Cailleach  in  Perthshire;  in  Inver- 
ness;  near  Tavistock;  near  Tremadoc.  in  North  Wales,  withbrookite;  at  Crow  Hill,  near  Newry, 
Ireland. 

Occasionally  it  is  found  among  volcanic  rocks,  as  at  Lake  Laach  {semelineof  F.  de  Bellevue), 
and  at  Andernach  on  the  Rhine. 

In  Maine,  in  fine  crystals  at  Sandford.  also  at  Thurston.  In  Mass.,  good  crystals  in  gneiss, 
in  the  east  part  of  Lee;  at  Bolton  with  pyroxcne  and  scapolite  in  limestone;  at  Pelliani;  in 
honey-yellow  crystals  (G.  =  3*541  Pii*sson)  with  diaspore  at  Chester.  In  Ca?in.,  at  Trumbull. 
In  N.  York,  at  Koger's  Rock  on  Lake  George,  abundant  in  small  brown  crystals,  alonç  with 
srapbite  and  pyroxene;  at  Gouverneur,  in  black  crystals  in  granular  limestone  with  scapolite:  in 
Diana  near  Natural  Bridge,  Lewis  Co.,  in  large  dark  brown  crystals,  among  wbich  is  the  variety 
MeriU  (f.  1);  at  Rosde,  Fine,  Pitcairn  and  Pierrepont,  St.  Lawrence  Co..  in  pale  red  and  brown 
crystals  with  apatite,  pargnsite,  and  feldspar;  in  Macomb  near  Pleasant  Lake;  in  Orange  Co.,  in 
large  crystals  abundant  in  limestone,  near  Duck-cedar  pond,  in  the  town  of  Monroe;  near  Eden- 
ville  in  light  brown  crystals  in  limestone;  five  miles  south  of  Warwick,  in  large  gr^ish  browu 
•cijstals,  with  zircon,  hornblende,  and  iron  ore;  also  in  small  crystals  a  mile  south  of  Amity;  in 
Westchester  Co.,  near  Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  neai 
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West  Fàmu,  in  small  reddlah  brown  piisms;  at  BrewBter,  at  the  TiUy  Fbster  Iron  mine 
in  very  fine  transparent  greenish  crystak,  sometimes  2  in.  long,  often  twins,  with  magnetite, 
apatite,  etc.;  this  occurrence  (discovered  in  1891)  is  similar  to  that  at  Nordmark,  Sweden.  In 
iv.  Jerêey,  at  Franklin  Fumace,  of  a  honey-yellow  color.  In  Pénn,,  Bucks  Co.,  three  miles 
west  of  Attleboro',  associated  with  wollastonite  and  graphite;  a  small  number  of  fine  lai]^ 
crystals  of  a  rich  greenish  brown  tinge,  in  part  symmetrical  cruciform  twins  up  lo  2^  inches  m 
leneth,  hâve  been  found  at  Bridgewater  Station,  Delaware  Co.  In  N.  OaroUna,  at  Statesyille, 
Iredell  Co.,  yellowish  white  with  sunatone;  also  Buncombe  Co.,  Alexander  Co.,  and  other 
points. 

'  Occurs  in  Canada,  in  amber-colored  crystals.  in  the  granitoid  trachytes  of  Yamsska, 
Shefford,  and  Brome  MtB.;  in  clove-  or  chocolate-brown  crystals,  often  large,  at  Argenteuil  and 
Gren ville,  Argenteuil  Co.;  also  Buckin^ham,  Templeton.  Wakefield,  HulT,  .Ottawa  Co.;  atN. 
Burgess,  of  a  honey-yellow,  and  N.  Elmsie^,  Lanark  Co.;  near  Eganville,  Renfrew  Co.,  Ontario, 
in  very  liuree  dark  brown  crystals  with  apatite,  amphibole,  zircon;  similarly  at  other  points  where 
apatite  \b  abundant. 

Alt. — Titanite  occurs  of  little  hardness,  diiU  in  luster,  and  hydrated  f  rom  altération.  Crystals 
of  this  kind.  found  in  a  decomposing  feldspar,  with  zircon  at  Green  River,  Henderson  Co., 
North  Carolina,  hâve  been  named  by  C.  U.  Sliepard  (Am.  J.  Se,  22,  96,  1856)  XanthUane,  see 
below. 

Titanite  (leucozene,  titanomorphite,  see  above  and  p.  219)  is  a  not  uncommon  altération- 
product  of  ilmenite  and  rutile.  On  the  other  hand  rutile,  octahedrite,  and  perovskite  hâve  been 
de8cril)ed  as  derived  f  rom  the  altération  of  titanite. 

Artil— Formed  in  cr^vtals  bv  heating  together  SSiOs,  4TiOs,  and  calcium  chloride;  also 
the  manganesian  (greenovite)  by  aading  manganèse  chloride  (Hautefeuille). 

A  stanno-silicate  of  calcium  (CaSnSiOg)  corresponding  to  titanite  bas  been  obtained  in  mono- 
clinic  crystals  by  Bourgeois,  Bull.  Soc.  Min.,  10,  54,  1887. 

Bel— 1  Min..  145,  1862;  è  hère  (Dz.)  =  2è  Dana,  Min.,  1868;  with  Naumann,  Hbg.,  etc., 
a  =  001.  c  =  iOl  (y),  m  =  011  (r),  x  =  102,  n  =  Î28;  also  for  hkl  (Dx.)  andpçr  (N.)  we  havc; 

•  2    '  *      2'  ^' 

*  For  lists  of  forms,  see  Mlr.,  Min.,  S94,  1852,  also  Trans.  Cambr.  Phil.  Soc.,  7,  210,  1842, 
or  Pogg.,  66,  626.  1852;  Dx.,  l.c.  and  2,  xxin,  1874;  Hbg..  Min.  Not.,  6,28, 1864;  Zeph..  Ber. 
Ak.  Wien,  60  (1).  815,  1869;  Hbff.,  1.  c,  II,  28.  1873;  Busz.  Jb.  Min.,  Beil..  6,  870,  1887  (who 
adds  many  new  forms);  Gdt.  Index,  3,  215.  1891.  Cf.  also  I^ose,  Leonh.  Taschenbuch.  2,  893, 
1821;  Hbg.,  Min.  Not.,  l.c, et  al.;  Zepb.,  Zillerthal,  1.  c;  Schrauf.  Sulzbach,  Ber.  Ak.  Wien, 
62  (2).  7U4.  1870;  Lewis.  Phil.  Mag.,  3,455,  1877;  Hintze.  Zermatt,  Zs.  Er.,  2,  810,  1878  (cf. 
Gdt..  l.  c,  p.  222):  Erem.,  Vh.  Min.  Ges.,  16.  254,  1881;  Rath,  Zs.  Kr.,  6,  255.  1880;  Flink. 
Nordmark.  Ak.  H.  Stockh.,  Bihang,  12  (2),  2,  69.  1886.  See  also  A.  C.  Lane,  on  the  common 
forms  of  titanite  in  rocks,  Min.  Mitth.,  9,  207. 1887. 

■  On  parting  prodiiced  by  twinning,  Ëremeyev,  Jb.  Min.,  405,  1872:  also  l.  c,  and  Zs.  Kr.. 
6,  500,  1881;  G.  H.  Williams,  Am.  J.  Se.  29,  &6,  1885;  MQçge,  Jb.  Min.,  2,  98. 1889.  Mttçge 
shows  that  the  parting  plane  often  déviâtes  somewhat  widely  from  tf  (221).  Light  absorption 
measured  photometrically,  Pulfrich,  Zs.  Er.,  6,  155,  1881. 

Xanthitane  c.  U.  Shepard,  Am.  J.  Se.,  22,  96,  1856.  L,  O,  Eakinê,  ibid.,  36,  418,  1^. 
and  U.  S.  G.  Surv.,  Bull.  60,  185,  1890. 

An  alteration-product  of  titanite.  Color  light  yellow,  friable,  mixed  with  impurities  to  an 
undetermined  extent.  It  is  called  by  Eakins  a  clay  containing  titanium  in  place  of  silicon. 
Analysis  of  material  from  Green  river,  Henderson  Co.,  N.  C.,  by  Eakins: 

SiO,         TiO.         A1,0,       Fe,0,      CaO       MgO      P.O.       H,0 
G.  =  2-941  1-76         61-54         17*59         4'46         090         tr,         417         9*92  =  10034 

Material  of  analysis  dried  at  100';  the  airdried  minerai  loses  6*02  p.  c.  at  100'. 

Pyromelanb  c.  u.  Shâpard,  Am.  J.  Se.,  22,  96,  1856.  Min.,  258,  1857.  In  angular  grains 
from  tbe  gold-washings  of  McDowell  Co.,  N.  C.  H.  =  6*5;  G.  =  887;  luster  resSious;  color 
reddisb  to  yellowisb  brown  and  black;  subtranslucent.  B.B.  infusible,  but  becomes  black  an<l 
opaque  (whence  the  name);  soluble  in  tbe  fluxes.  givlng  reactions  of  titanic  acid  and  iron.  Ôtated 
to  be  "essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  glucina,"  and  "may 
contain  zirconia  also";  but  the  évidence  of  such  a  composition  is  not  given.  Probably  onlj  a 
variety  of  titanite. 

Castkllite.  Castellit  Breith,,  B.  H.  Ztg.,  26.  118,  1866.  Monoclinic.  In  very  small  and 
exceedingly  thin  8-8ided  tables,  having  for  the  angles  of  the  rhombic  prism  62'.  Cleavage: 
prismatic?  H.  =  5*5-6.  G.  =  8*  150.  Luster  vitreous,  somewhat  adamantine.  Color  wine- 
yellow  to  wax-yellow;  streak  colorless.  Praçile.  According  to  Plattner  it  acts  B.B.  likc 
titanite,  giving  évidence  of  the  présence  of  titanic  acid,  lime,  and  silica,  but  with  less  of  the  fint 
and  more  of  the  last  than  in  titanite.  Occurs  in  the  phonolyte  of  Holenkluk  Mtn.,  near 
Proboscht,  and  in  that  of  Sollodiz— a  rock  containing  also  sanidine,  hornblende,  augite, 
ilmenite,  and  apatite. 
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.511.  KZniiBAniTB.    EeOhauitX  Erdmann,  Ak.  H.  Stockh.,  855,  1844.    TttrotitaDit. 
Beheerer,  Pogg..  63,  459. 1844. 

Monoclinic.     In  habit  and  angles  near  titanite. 

Fomui:  a  (100,  H),  e  (001,  0);  m  (110,  /),  v(l01, 
M);  n  (111,  -  1);  l  (Î12.  4),  i  (îll,  1). 

Forbes*  measured:  om  =  88%  ov  =  SS**,  (^  =  86^ 
80^.    Cf.  alBo  angles  for  titanite,  p.  712. 

Gleavage:  n  quite  distinct.  H.  =  6*5. 
6.  =  3'52-3'77.  Luster  vitreous  to  resinous. 
Brownish  black;  in  splinters  brownish  red 
and  translucent;  also  dull  brown  and  pale 
grayish  brown.  Streak-powder  grayish  brown 
to  pale  dirty  yellow. 
Optically  -f  •     Ax.  plane  |  i  as  in  titanite.     Axial  angles,  Busz': 


Norway.  Porbes. 


2H,  =    60'  80*,  Ll 
2E,  =  112*  81*' 


2H,  =    ÔS''  80'  Na 
2Ey  =  108"  84' 


2H^  =    57**  28'  Tl  (in  Monobromnaphtalin). 
2E«  =  106'  87' 


Comp. — A  titano-silicate  of  calcium,  aluminium,  ferrie  iron,  and  the  yttrium 

metals. 

Rammelsberg  calculâtes  for  his  analysis:  16Ca8iTiO..(Al.Pe.Y),(8i,Ti)0». 
Anal.— 1,  2,  Kg.,  Pogg.,  106,  296,  1859.    8,  Id.,  Min.  Ch.,  Erg.,  269, 1886.  Also  Erdmann. 
Forbes,  6th  Ed.,  p.  387. 


1.  BuO,  mass. 


G.         SiO,     TîO,  Al.O,  Fe,0,  T.O,  Ce,0,  CaO     ign. 

8-716        29-48    2667    5*45    6*75         816         20*29    054  MgO  094,  E,0 

ro*60  ^  98*88 

2.     "     cryêU        8-778        28*50    2704    6  24    5*90        12  08         1715    8*59  =  100*50 
8.  Narestô,  mas8.  857         80*81    86*68      —     112    627»     —     25  08    1*13  =  100*99 

•  At.  weight  100-8. 

Pyr.,  etc. — B.B.  fuses  with  intumescence  easily  to  a  black  shining  glass.  Yields  an  iron- 
colored  giass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  sait  of  phosphorus 
givesi^n  iron  color  and  a  silica  skeleton,  and  in  the  inuer  flame  a  violet  bead.  Reaction  for 
manganèse  with  soda.     Decomposed  by  hydrochloric  acid. 

Obs. — Occurs  near  Arendal,  Norway;  on  the  islauds  Bu5,  AskerO,  Alve,  and  Narestô,  in  a 
feldspathic  rock,  both  in  crystaU  and  massive.  Crystals  weighing  2^  Ibs.,  and  masses  of  15  to20 
Ibs..  are  mentioned  by  Forbes.  ^.  dull  brown  massive  kind  from  Alve^ave  G  =  3*72;  and  a 
pale  grayish  brown  8-608;  a  spécimen  from  near  NarestO,  G.  =  3*519.  Ilie  Alve  keilhaîdte  haa 
two  cleava^es  inclined  to  one  another  42*.    Also  from  Snarum,  Norway. 

Namea  after  Prof.  Keilhau  of  Norway. 

Réf.—'  Ed.  N.  Phil.  J.,  1.  69,  1855;  also  Forbes  and  Dahll,  Nyt  Mag.,  8,  228,  1855.  •  Jb. 
Min.,  Beil.,  6,  842,  1887. 


612.  anARmiTE.    Guiscardi,  Rend.  Ace.  Napoli,  Mem.  2,  408,  1857,  Zs.  G.  Ges.,  10, 14, 


1858. 

Orthorhombic.    Axes  df  :  5  :  (J  =  0-9892  :  1  :  0-3712  Lang-Guiscardi*. 
100  A  110  =  44°  41^',  001  A  101  =  20°  36^',  001  A  011  =  *20°  22'. 

Forma  :   a  (100,  i-î),  b  (010,  i-ï),  c  (001.  0);  ^  (310.  i  8).  /  (210,  *-2),  m  (110.  /),  d  (120,  t'-S), 
ik(011.  M),  î(021,  2-ï). 

Angles:    sfff"'  =  86'  30',  JT"  =  52*  88'  qf  =  ^W  19',    mm"'  =  89*  28',    dd'  =  68*  88'. 
kif  =  40'  44',  qq'  =  73'  11'. 

In  minute  thin  tables,  flattened  ||  b  (010),  nearly  tetragonal  in  forro. 

H.  =  6.  G.  =  3*487.  Luster  of  cleavage-face  somewnat  adamantine.  Color 
Bulphnr-yellow,  honey-yellow,  pale  or  dark.  Streak  uncolored,  or  whitish  gray. 
Transparent  to  translucent.     Ax.  pi.  ||  c.     Axial  angle  large,  Dx. 
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Comp.— CaTiSiO.  or  CaO.TiO,.SiO^  same  as  for  titanite  =  Silica  30-6,  titan- 
ium  dioxide  40-8,  lime  28-6  =  100. 
AnaL — Guiscardi,  1.  c. 

SiO.  83 64  TiO,  38-02  CaO  2801  Fe,0.,Mii,0.  tr.  =  0567 

Pyr.,  etc.— Same  as  in  titanite. 

Oba.— Found  iti  small  cavitiea  in  a  grayiah  trachyte  on  Monte  Somma,  along  with  glanj* 
feldspar  and  nephelite.  Tbe  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  hornblende,  and 
melanite.  In  one  case  in  tbe  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and 
hère  along  with  titanite. 

ReC— >  Lang,  Min.  Mitth.,  81,  1871:  Guiscardi,  1.  c,  and  Rend.  Ace.  Napoli,  1876;  Brezina, 
Min.  Mitth..  285,  1874;  Dz.,  Mhi.,  2,  xxm,  1874. 

613.  T80HBFFKINITB.  ?Mineral  de  Coromandel  Bmd.,  Tr.,  2,  662,  1882.  Tschew- 
kinit  0.  Bose,  Beis.  Ural,  2,  1842. 

Massive,  amorphous. 

H.  =  5-5-5.  G.  =  4'508-4-549  G.  Bose.  Luster  yitreous.  Color  velvet-black. 
Streak  dark  brown.     Subtranslucent  to  opaque. 

Comp. — Related  to  keilhauite,  but  uncertain.'  The  minerai,  asanalyzed,  seetns 
to  be  in  ail  cases  an  alteration-product,  more  or  less  heterogeneous,  and  the  com- 
position of  the  original  minerai  is  as  yet  very  uncertain. 

Hermnnn  niakes  thoria  présent  in  tscheffkinite  from  the  Ural;  Damour  proved  its  absence 
m  lUc  iudian  mineraL 

Des  Cloizeaux  states  tliat  the  latter  consists  of  a  brown  materlal  not  acting  on  polarized 
li^ht,  and  small  colorless  grains  which  are  strongly  doubly  refracting.  The  miuenil  bas 
H.  =  5'5-6:  G.  =  4*26;  luster  vitreous,  inclicing  to  resinoii8;  color  brownisb  black,  subtrans- 
lucent. 

Cross  found  the  minerai  analyzed  by  £akins  to  consist  mainly  of  a  reddish  and  yellowish 
brown  transparent  aiuorphous  substance,  probably  the  original  minerai,  traversed  by  cracks 
filled  with  a  secondury  reddish  brown,  opaque,  ocherous  matter;  bands  of  secondary  minerais, 
probably  calcite  and  titanite,  were  also  noted  with  others  not  identified. 

Anal.— 1,  H.  iiose.  Pogg..  62,  591,  1844.  2,  Bermann,  Bull.  Soc.  Moscou,  39  (1).  57,  1866. 
8,  Damour.  Bull.  G.  Fr  ,  19,  550,  1862.  4,  R.  C.  Price,  Am.  Ch.  J.,  10,  88.  1888.  5,  6,  L.  G. 
Eakins,  Am.  J.  Se,  42,  36,  1891. 

O.         SiO,    TiO,  ThO,  T,0,  Ce,Oa  (La,Di),0,    Fe,Os  Al,Os  FeO   BfnO  MgO  CaO  alk.  H,0 
4  58      t  2104    8017      —      —  47*29  —        —     IVil    0*88    0*»    850    (3rl2     — 

[=104-88 
80-66    16*07  80-01    8*45  88*80  ~        —      017    0*75     —     8*85      —     0*48 

[UO  8-50  s  100 
10*08    80-86     —      —  88*88  -       7-78     7*06    0*88   0*87    4*40     -     1*80 

[=100-80 
88-88    81-16    8-80*    —       11-80         80-84»         5-68       —       6-66     —     0*64    548    0'39«  1*90 

[BeO  815  =  100-64 
80*81    18*78    0-85    l-88<    80*05         19-78  1*88     8*60     6*91      —     0*55    4*05    0*06*  094 

[TA,Oft  0*06  =  99-90 
81-49    18-99    0*75    1*64«    19*08         17-16  8*89     8-65     5*98     —     0*48    5*94    0-M<  8*06 

[Ta,0»  0*08  =  99*47 

0  iDcl.  15-88  Di,Os,  4-96  La^O,.  •  Na,0.  *  Incl.  Er,0|,  molec  wght.  808.  •  ]>a  818. 

Pyr.,  etc.— B.B.  glows,  then  intumesces  strongly,  becomes  brown,  and  fuses  to  a  black  glass. 
Gives  with  the  tluxes  reactions  for  iron,  manganèse,  and  titanium.  Gelatinizes  with  hydro- 
chloric  acid.  The  Indian  minerai  in  a  closed  tube  yields  a  Uttle  water.  B.B.  fuses  with  intu- 
mescence to  a  black  scoria,  feebly  magnetic.  With  sait  of  phosphorus  it  gives  in  R.F.  a  paie 
brown  glass,  opaline,  which  becomes  milky  in  the  O.F.  With  borax  it  affords  a  hyacinth- 
browu  glass,  transparent  in  the  R.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readily 
bv  nitric  acid,  especially  if  heated,  depositing  geUtinous  silica  mixed  with  titanic  oxlde  and 
black  grains  of  titanic  iron. 

Obs. — From  the  Ilmen  Mountains  in  the  Ural;  only  a  few  spécimens  hâve  been  found;  the 
tscheifkinite  in  collections  is  mostly  uralorUiite  (p.  523).  which  it  much  i-esembles.  Also  from 
8.  India,  probably  Kanjamalai  Hill,  Salem  distr.  (cf.  Mallet,  Rec.  G.  Surv.  India,  26, 128,  1892). 

An  isolated  mass  weighing  20  Ibs.  bas  been  found  on  Hat  Creek,  near  Massie's  Mills, 
Nelson  Co.,  Virginia  (anal.  4  by  Price);  also  found.  south  of  this  point,  in  Bedford  Co.,  in  the 
same  state  (anal.  5,  6  by  Eakins);  at  the  latter  locality  it  exists  in  some  quanti ty  as  reported  by 
H.  M.  Engle. 

Named  after  the  Russian  gênerai,  Tschcvkin  (Chevkin). 


1.  Ural 

458 

2.     " 

4*55 

8.  So.  In  lia 

4.  Virginia 

4*4 

6.       " 

4*83 

6.       *' 

4*88 

•ZrO. 
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ABTROPHTIXmi.    Aatrophyllit  Bchurer,  B.  H.  Ztg.,  13,  240,  1854. 
Orthorhombic.     Axes  à\l:à^  0-99025  :  1  :  4-7101  Brôgger'. 
•     100  A  110  =  44°  43^',  001  A  101  =  78^  7f',  001  A  011  =  78^  Of'. 

PoHM  :  q  (101.  \A)  l  (111,  1)  x  (212.  1-3)  X  (767,  1^) 

b  (010,  ^ï)  p  (01 -50,  A-«)  «  (616,  l.«)  •  (484,  1^)  n  (565,  f  |) 

f»  (110,  /)  g  (088.  fl) 

•ni»"'  =    89*  26*  tt"  =  168'    Oè'  «'"  =  18'  22'  &»  =    64*    9' 

qq'      =  156"  15  W  =  88**  12'  aaf"  =  51'  42'  W  =    53'  69V 

gg'      =  120*  68'  n'  =  104"  40^  AA'"  =  79"  26'  h\  =    60"  IT 

bg       =  «29"  81'  tt"  =  160"  60'  nn"'  =  98"  87'  U  =  ♦45"  54' 

IC       =    89"  18'  »"'  =  72"    1'  *•  =  80"  49  ^  =    40'  41i' 

Crystals  often  elongated  in  the  direction  of  è\  or  elongated  1  axis  à  by  develop- 
ment  of  the  brachypinacoid  (|  cleavage).     Faces  strougly  striated 
1  intersection-edge  with  6;  b  horizontaliy  striated.   Also  lengthened 
into  thin  strips  or  blades;  sometimes  arranged  in  stellate  groups. 

Cleayage:  h  perfect;  c  very  imperfect.  Percussion-figure  on  a 
<:leayage  surface  shows  two  rays  crossing  at  angles  of  approx.  90^ 
(81°  to  85°),  and  nearly  |  the  dôme  014.  L^minœ  brittle,  not 
elastic  like  muscovite.  H.  =  3.  6.  =  3  3-3-4;  3-324  Pisani; 
3*375,  Colorado,  Eoenig.  Luster  submetailic,  pearly.  Color  bronze- 
yellow  to  gold-yellow.  Powder  resembling  that  of  mosaic  gold. 
Translucent  in  thin  leaves. 

Pleochroism  strong:  r  lemon-yellow,  b  orange-yellow,  a  deep 
orange-red.      Absorption  a  >  b  >  C      Optically  +•     Ax.  pi.  1  c. 
Bx.  ±  rt.     Bxo  _L  cleavage  (h)  or  nearly  so,  but  varying  somewhiftt  from  secondary 
causes.     Axial  angles  variable: 

Norway       2Hoj-  =  122'  18'  Li     2Ha.y  =  124'  62'  Bkg.    2Ho     =  114*  87f-128"  28'  Bgr. 
Colorado      2Hoj  =  121*  88'  Li     2Ha^  =  124"  14'  2Ho^  =  125°    6'  Tl  Bkg. 

Indices: 

a  =  1-678  i»  =  1-708  r  =  1  788  r  -  «  =  0066  Lévy-Lcx. 

Comp.— Perhaps  (Bgr.)  an  orthosilicate  R,R,Ti(SiOJ,  with  R  =  H,Na,K  and 

E  =  Fe,Mn  chiefly,  including  also  the  Fe,0,.     This  formula  is  confirmed  by 
Eakins. 

AnaL— 1,  Pisani.  C.  R.,  66.  846.  1863.  2.  Scheerer,  Pogg.,  122,  118.  1864.  8.  Meinecke, 
Ibid.  4,  Sieveking,  ibid.  5,  Backstrôin,  Zs.  Kr.,  16.  500,  1890.  6,  Koenig,  Am.  Phil.  Soc,  16, 
600,  1877.    7,  L.  Q.  Eakins,  Am.  J.  Se,  42,  84,  1801. 

G.  SiO,    TiO,    ZO,  A1,0,  Fe.O.  FeO    MnO  MgO  CaO  Na,0  K.O    Ign. 

1.  "Brevik"  8-824       8828    709    497    400    8  75  2868    990    127    1-18    2-51    5-82    186 

[=  9911 

2.  "  82-21    8-24      —     802    797  2140  12  68    1*64    2*11    224    8  18    441 

r=r  99*05 
8.  "  82-85    8-84      —     846    806  1806  12  68    272    186    402    2  94    4*58 

[=  99-51 
4.  "  88-71    8-76      —     847    8*51  2521  10-59    005    0-95    869    065    4-85 


r=  100-44 


5.  Eikaholm  8302  1111    865    0-98    2-53  21-76  1196    0-92    1-26    2*77    678    847 

[F  0  97  =  100-18 
-6.  Colorado     8-876        84*68  18-58    220    070    6-56  2610    8*48    080      —     2-64    501    8-54 

rCuO  0-42,  Ta,O.Î  080  =  99-81 
7.        "  86-28  11-40    1-21      ir,      878  2902    6-52    018    022    8-63    542    4-18 

[Ta,0»  0-34  =  10008 


^  r.,  «to.— B.B.  Bwells  up  and  fuses  easily  to  a  black  magnetic  enamel.  With  soda  or 
borax,'  a  strong  manganèse  reaction.  Decomposed  by  hydrochloric  acid  with  séparation  of 
«ilica  in  scalea. 
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OlNi.~Occurs  on  the  small  islands  in  the  Langesund  fiord,  near  Brevik,  Norway,  in  adrcoD' 
syenite,  embedded  iu  lamellar  feldspar,  also  in  Teucophanite  and  in  natrolite  (spreustein),  and 
assoclated  wiih  catapleiite,  œgirite,  large  prisms  of  black  niica,  and  numerous  otlier  8pecie& 
Similarly  associated  at  Kangerdluarsuk,  Greenland. 

Witli  arf  vedsonite  aud  zircon  at  St.  Peter'a  Dôme,  Pike's  Peak,  £1  Paso  Go.,  Coloiado. 

Nained  from  darpoy,  star,  and  <f>v^oy,  leaf,  in  allusion  to  the  stellate  aggregation  and 
foliated  micaceous  structure. 

Réf. — >  Zs.  Kr.,  16,  200,  1890;  the  fundamenta.  angles  are  taken  as  corrected  by  BrOgger 
Oetter  of  April  80*  1890),  further  the  axes  a  and  h  are  exchauged  as  required  by  the  ratio 
obtained;  the  dômes /tf,  p  cannot  be  taken  as  macrodomes  uuless  the  calculated  ratio  of  the 
latéral  axes  is  regarded  as  of  no  value. 

The  form  was  lirst  made  orthorhombic  by  NordenskiOld  (Ofv.  Ak.  Stockh.,  27,  561, 1870) 
and  Des  Cloizeaux  (Min.,  1,  497.  1862),  was  later  made  monoclinic  by  Bûcking,  Zs.  Kr.,  1,  438, 
1877,  and  triclinic  by  Brôgger,  ibid.,  2,  278, 1878.  BrOgger  flnally  (1890)  shows,  however,  that 
the  variation  in  angle  and  optical  character  earlier  notea  is  probably  without  signlficance,  bdng 
due  to  déformation  produced  by  pressure. 


616.  JOHN8TRX7PITB.     W,  0.  Brdgger,  Zs.  Er.,  16,  74. 1890. 

Monoclinic.     Axes  a  :  iJ  :  <J  =  1-6229  :  1  :  1-3911;  ft  =  86**  56f'  =  001  A  100 
Brôgger. 

100  A  110  =  59°  19^',  001  A  101  =  39°  17}',  001  A  011  =  64°  15'. 


Forma: 
a  (100,  U) 
h  (010,  »'.{) 


t  (710,  i-î) 
k  (410,  U) 
n  (810,  ii) 
l  (620,  1-1) 


/  (210,  i-2) 
m  (110,  /) 
s  (120,  i-à) 


d.  (101, 
X  (201, 
e  (801, 


M) 
2-i) 
84) 


6  (loi,  1-î) 
4  (201,  24) 
€  (801,  8-i) 


Also,  doubtful,  h  (160),  o  (108),  i  (819),  p  (286). 

15' 
jf '"   =  78°    2' 


kkf"  =  44* 

fUt 


nn"  =  56"  45' 


(tf    =♦89"  r 

mm'"  =  116"  89' 
«*       =    84'  18' 


ad 
aa 


47'  88' 
•29"  27f 
20"  49f 


a'ô 
a'€ 


61"  10*' 

♦81"   r 

21"  88' 


Des  Cloizeaux  pointed  out  a  similarity  in  form  between  moaandrite  and 
zoisite,  and  BrOgger  shows  that  johnstrupite,  mosandrite,  and  rinkite,  yery  near 
to  each  other  in  composition,  are  ail  similar  in  angle  to  both  zoisite  and  epidote. 
He  thus  compares  the  prismatic  zone  of  johnstrupite  with  the  orthodomes  of 
epidote  aud  vice  versa  (cf.  also  p.  517): 


Johnstrupite 

Zoisite 

Epidote 


100  A  210  =  89"    1' 

010  A  120  =  88"  58' 

100  A  102  =  42**    5' 
100  A  802  =  85^    r 


\ 


S  100  A  101  =  48"  15' 
(  ÎOO  A  ÎOl  =  51"  OB' 

010  A  021  =  55"  14' 
100  A  110  =  55"    0' 


Twins:  with  tw.  pi.  a.  In  crystals  prismatic  |  ((and  flattened  | 
a  (100);  the  prism/(210)  most  prominent.  Faces  in  prismatic  zone 
vertical ly  striated. 

Cleavage:  a  distinct.  G.  =  3*29.  Luster  on  a  vitreous^  on  fractnre  snrfacea 
résinons  to  greasy.     Color  brownish  green.     Streak  yellowish  green. 

Pleochroism  very  weak:  c  bright  green ish  yellow,  b  brownish  yellow,  a  bright 
yellow.  Absorption  c  >  b  >  û.  Optically  +.  Ax.  pi.  0  b,  BXo  A  <!  =  ±  2Î^ 
BX|,  nearly  J_  (^  (100).  Dispersion  p>  v,  strongly  marked;  inclined^  hardly  dis- 
tinct (0°  13'  for  red  and  green).     Axial  angles,  Bgr.  : 

Barkevik    2Ha.r  =  79"    51'    2Ho.r  =  125"  40'    .-.  2Vr  =  71M0i' 

2H..y  =  77"  43'      2Ho.y  =  127"  40'    .'.  2Vy  =  69"  54'    2E,  =  124"  40'    /î  =  IMft 
2Ua.gr  =  75"  59f    2Ho.gr  =  181"  11'     .-.  2Vgr  =  68"  20". 

Comp. — A  complex  silicate  of  the  cerium  nietals^  calcium  and  sodium  chiefly. 
with  titanium  and  fluorine. 
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BrOgger  calculâtes  the  foUowfaig  molecular  ratio: 


I  m  IT 

R,0  CaO  MgO         litOt  RO.        SiO,  F  H,0 

3-61  11-87  0*98  1-45  800  12  7*48  1*87 


nr 


And  the  formula  is  written,  analogous  to  the  epidotes,      ^*^M(Rs)4RitRt(Si04)it. 

Lfk  J 

Hère  R,  =  8Na„lH,;  R  =  12Ca.lMg;   R,  =  l(Ce  + Y),1(A1  +  Fe);  R  =  Ce;  R  =  m^Zr, 

ako  Th  and  Ce.    Further  the  group  in  brackets  la  regarded  as  corresponding  to  the  bivalent 

m 
group  (ROH)  in  epidote. 

AnaL—BftckstrOm,  quoted  by  BrOgger. 

SiO,    TiOi  ZrO,  TbO,  CeO,    Ce,OaT,Oa  Al,0|Fe|Ot  CaO    MgO  KâtO  K,0  H,0     F 
G.  s  8*29       80  6U     7*57     8*84     0'79    U'80     18*71-    11!      Vf&     0*50     27-78     168     6'07     0-12     l'41    6'96  s  101*91 

•  Incl.  La,Oa«Di,0|. 

OInu— Only  known  from  one  of  tbe  ledges  near  Barkevik  la  the  Langesuud  flord,  Norway; 
it  is  associated  with  wôhlerite.  rosenbuscbite,  eucolite,  œgirite,  fluorile.  elœolite,  sodalite,  etc. 

Named  after  Prof.  Fr.  Jobnstrup  of  Copeuhagen. 

Réf.— Dx.,  Min.,  1,  531.  1862,  Welbye,  Jb.  Min..  774.  1849,  Bm-.,  Zs.  Kr.,  16,  74,  1890. 
Crystals  earlier  described  (Bgr.,  Zs.  Er.,  2,  275,  1878)  as  mosandrite  proyed  to  be  l&venite 
(p.  875). 

616.  M08AMDBITB.    Brdmann,  Berz.  JB..  21.  178,  1841. 

Crystala  lonç  prismatic  1  c  and  flattened  la,  bat  without  terminatious  bo  far 
as  observed;  yertical  faces  strongly  striated.  Forms  noted  in  the  prismatic  zone, 
the  same  as  in  johnstmpite,  ana  angles  nearly  the  same. 

Fonna  :  a  (100,  t-i),  b  (010.  ùï),  t  (710,  »-7).  k  (410.  i4).  n  (310.  H),  l  (520.  i-{).  /(210.  i-%), 
m  (110.  i).  f  (120.  »-2).  h  (160,  t-6). 

Sections  |  b  show  tw.  lamellœ  I  a. 

Cleayage:  a  rather  perfect.  H.  =  4.  G.  =  2*93-3 'OS,  Luster  of  cleavage- 
face  between  vitreous  and  greasy,  of  other  surfaces  résinons.  Golor  reddish  brown« 
but  altering  to  dull  greenish  or  yellowish  brown.  Streak-powder  pale  yellow  or 
firayish  brown.  Thin  splinters  translucent,  bright  red  by  transmitted  light» 
Optical  characters  as  with  johnstrupite. 

Comp. — Very  near  johnstrupite,  p.  720. 
BrOgger  calculâtes  the  molecular  ratio  as  follows  : 


R,0 

n 

RO 

m 

R,0, 

RO, 

SiO, 

F 

H.0 

104 

1018 

1-20 

4-19 

12 

2-57 

10  25 

r~F        )rrn*       nm 

The  formula  is  written,  also  analogous  to  the  epidotes.       ^q^v    >  ^^    (R,)TRioRs(8i04)ii. 

Hère  R,  =  6H,.lNft,(E,);   R  =  lOCa  (a  little  Mg.Mn),  R  =  {Ce.iT  and  a   little   Fe; 

R  =  fTl,|Zr,JCe  and  a  little  Th. 

AnaL— 1,  Berlin.  Pogg.,  88.  156.  1858.  2.  B&ckstrOm,  quoted  by  BrOgger.  Zs.  Er..  16» 
80.  1890. 

8IO,    TiO,    ZrO,  ThO,  CeO,  Ce,0,    T,0,  Fe,0,  MnO  CaO     MgO    Na,     K,0     H,0      F 

1.  99-98     9-90       ~        —        —     98  56*       -       1-88       —     19-07      0  75     2  87     0*62     8*90       —  =  100-88 

2.  [80-71*]    5*88     7*48     0*84     6-84    10-46»     8*62     0*56     0*45    22-68     068     244     0*88      7*70     2*06  =  10087 

■  A  direct  détermination  ptve  29*61.  *  Incl.  (La.Dl),0,. 

Pyr.,  «10.-10  tlie  closed  tube  gives  water.  B.B.  fuses  with  intumescence  at  8  to  a  brown 
glass.  With  sait  of  phospiiorus  in  K  F.  gives  a  violet  bead  (titauiiim),  aud  with  borax  in  O.F. 
gJTes  an  amethystine  heeA  (manganèse).     Decomposed  by  bydrocbloric  acid,  with  séparation 
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of  silica  and  formation  of  a  dark  red  solution,  which,  on  heating,  gives  off  chloiine  and 
bficoniGS  vcllow 

Obs.— Occure  on  the  small  island  Làven  in  the  Laugesund  fiord,  also  on  the  neighboring 
island  StokO,  and  on  the  reefs  near  Barkevik;  it  is  associated  with  leucophanite,  euoolite, 
eliBolite,  œgirite,  black  mica.    Readilj  undergoes  altération. 

Named  after  the  Swedish  chemist  G.  G.  Mosander  (1797-1858). 


617.  RXNKTTE.    Lorenten,  Medd.  GrOnl.,  7,  1884,  and  Zs.  Kr.,  9,  248,  1884. 
Monoclinic.    Axes:  à  :  î  :  (5  =  1-5688  :  1  :  0-2922;  /?  =  88°  47i'  =  001  A  100 

100  A  110  =  57°  28Î',  001  A  101  =  10°  30^',  001  A  011  =  16°  17'. 
Forma:    a  (100,  ^i).    «  (820,  i^,  m  (110,  J),    A  (120,  i^à);   n  (101,  -  1-î).    tt(I01,  l-i); 

o  (841.  -  4rt). 

The  dômes  101,  ÎOl  correspond  to  105,  l05  of  johnstrupite. 

Angles  :  m'"  =  92*  88',  mmf"  =  114**  57i',  am  =  ♦57"  28f',  hh'  =  85*  22',  an  =  *78*  16|'. 
afu  =  80"  37',  nu  =  *21'  5|'. 

Grjstals  flattened  ||  a;  with  a  zonal  structure  parallel  the 
faces^  and  with  twinning  lamellœ  \  a. 

Cleavage:  a  distinct.  H.  =  5.  G,  =  3*46.  Luster 
vitreous  to  greasy.  Color  yellowish  brown  to  straw-yellow. 
Pleochroic.  Absorption  c  >  b  >  0.  Optically  +•  Ax. 
pi.  J_  b  and  înclined  7J  to  è,  Bx»  nearly  normal  to  a.  Dis- 
pei*sion  horizontal  distinct,  also  p  >  v. 

Comp. — Near  johnstrupite  and  mosandrite. 

BrOgger  suggests  [F8Ti4]Na«CaiiCe.(Si04)„. 
AnaL— Lorenzen,  mean  of  five  partial  analyses: 

SiOî      TiO,    Ce,(La,Di),0,  YaO,    FeO      CaO      Na,0      F 
2908      13-36  21-25  0*92      044      2326      898      5*82  =  108  11,  less  O  2*45  =  100'66 

Pyr.,  etc.— Fuses  B.B.  rather  easily  to  a  black  shining  glass  with  continued  intumescence. 
Dissolves  in  tbe  boiuz  bead,  giving  a  yellow  color  in  the  O.F.  ;  with  sait  of  phosphorus,  in  R.F. 
Tiolet  (titanium),  in  O.F.  colorless  but  with  more  of  the  minerai  becomes  enameMike. 

Easily  decomposed  by  dilute  acids  with  séparation  of  silica  carrying  titanium. 

Oba.— Occurs  in  sodalite-syenite  at  Kangerdluarsuk,  Greenland,  with  arfvedsonite,  œgirite, 
«udialyte,  lithia  mica,  steenstrupine. 

Named  after  Dr.  Kink,  at  one  time  director  of  the  Danish-Greenland  commerce. 


618.  PBROVSKTTB.    Perowskit  0.  Rose,  Pogg.,  48,  558,  1889,  Reis.  Ural,  2,  128,  1842. 
Perofskite. 


Isometric  or  pseudo-isometric.    Observed  forms'  : 


a  (100,  ^0 

<>(lll.  1) 
*  (520,  i^l) 


e   (210,  *-2) 
g  (320.  i-i) 
J  (11 -80,  Pgt) 
^  (480,  1-1) 


A  (540.  i^) 

P  (221,  2) 
m  (311,  3-3) 
n  (211.  2-2)? 


P  (944,  H) 
fi  (322,  H) 

«   (942,  H)' 
&  (10'4-3,  V-f) 


r  (832.  4.1) 
F  (643,  2-1) 
X  (482,  2-l)« 


Orystals  in  gênerai  (Ural^  Zermatt)  cubic  in  habit  and  often  highly  modified, 
but  the  planes  often  irregularly  distributed.  Cubic  faces  striated  parallel  to  the 
edges  and  appareutly  penetration-twins^  as  if  of  pyritohedral  individuals.  Again 
(Tyrol)  the  cubic  faces  less  developed  and  the  forms  m  (311),  p  (944)  prominent. 
Also  (Zermatt)  in  reniform  masses  showing  small  cubes. 

Cleavage  :  cubic,  rather  perfect.  Fracture  uneven  to  subconchoidal.  Brittle. 
H.  =  5-5.  G.  =  4-017  Achmatovsk,  Rose,  4 -03-4 -039  Zermatt,  Dmr.  Luster 
adamantine  to  metallic-adamantine.  Color  pale  yellow,  honey-yellow,  orange- 
yellow,  reddish  brown,  grayish  black.  Streak  colorless,  grayish.  Transparent  to 
opaque.     Usually  exhibits  anomalous  double  refraction. 
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Geometricall^  considered,  perovskite  conforma  to  the  isometric  System;  optically,  howeyer, 
it  is  uniformly  biaxial  and  usually  positive.  The  molecular  structure  (also  as  developed  by 
etching,  Baumbauer)  seems  to  correspond  to  orthorhombic  symmetrv.  (See  the  authors  referred 
to  under  '.)  Sections  (|  a)  of  cubic  crystals  from  the  Ural  ana  Zermatt  show  tw.  lamellœ 
parallel  to  both  sets  of  cubic  edges,  with  diagonal  extinction;  the  bisectrix  is  normal  to  a 
dodecahedral  face,  the  axial  angle  variable  (up  to  90°),  the  character  -^,  also  — .  Similar  sections 
from  the  Tyrolese  crystals,  in  which  the  forms  m  (311)  and  p  (944)  oiten  predominate,  show  line 
tw.  lamellfe  parallel  the  dia^onals,  while  the  bisectrix  is  i.  a,  the  optical  character  -|->  the  axial 
angle  small,  sometimes  sensibly  0"*. 

In  gênerai  the  form  and  optical  character  are  partially  explained  by  the  assumption  of  an 
orthorhombic  form,  with  a  prîsmatic  angle  of  90°  (corresponding  to  the  two  pair  of  cubic  faces),, 
aud  twiuned  with  p  (111)  as  tw.  pi.,  and  also  m  (110)  in  some  cases.  It  seems  more  probable» 
however.  as  urged  by  E^lcin,  especially  as  the  structure  diifers  iu  spécimens  from  différent  local- 
ities,  that  the  form  was  originally  isometric  and  that  the  optical  anomalies  are  due  to  secondary 
causes,  but  the  subject  still  requires  much  elucidation.  The  transformation  of  the  molecular 
structure  to  the  isotropic  condition  by  increase  of  température  bas  not  been  accomplished, 
although  this  is  readiiy  done  with  boracite,  to  which  perovskite  is  closely  related  in  structure 
and  optical  characters. 

Comp. — Calcium  titanate,  CaTiO,  =  Titanium  dioxide  58*9,  lime  41*1  =  lOO^ 
Iron  is  présent  in  small  amount  replacing  the  calcium. 

Anal.— 1.  Brooks.  PoKg..  62,  596,  1841.  2.  Jaoobson,  ibid.  8,  Brun,  Zs.  Er.,  7,  389.  1883. 
4,  Damour,  Ann.  Mines,  o,  512,  1854.  5,  Mauro,  quoted  by  Strllver,  Trans.  Ace.  Llnc,  4,  210, 
1880.  6,  Sauer,  Zs.  O.  Ges.,  37,  445,  1885.  Also  an  approximate  analysis,  showing  a  large 
amount  of  iron,  by  Eastle,  Am.  J.  Se.,  34,  141,  1887;  further  by  Eakins,  Ib.,  37,  219,  1889. 

FeO 

4-79  MgO,MnO  011  =  10007 

206  MgO.MnO  <r.    =  100*22 
0-91  =  10010 
1  14  =  100-29 

—  =  lôoia 

207  =    9908 

Pyr.,  etc.— In  the  forceps  and  on  charcoal  in  fusible.  With  sait  of  phosphorus  in  O.P^ 
dissolves  easily,  glving  a  greenish  bead  while  bot.  which  becomes  colorless  on  cooling;  in  R.F. 
the  bead  changes  to  grayish  green.  and  on  cooling  assumes  a  violet-blue  color.  £ntirely  decom- 
posed  by  boiling  sulphuric  acid. 

Obs. — Occurs  in  small  crystals  or  drusea  of  crystals,  ail  of  dark  colors,  associated  with  crys- 
tallized  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Zlatoust,  in  the  Ural;  at 
Schelingen  in  the  Eaiserstuhl,  in  white  or  yellowisb  grauular  limestone,  with  mica,  magnetite, 
and  pyrochlore  or  koppite  (queslioned  by  Knop,  Zs.  Kr.,  I,  284,  18Î7);  in  the  valley  of  Zermatt, 
near  the  Findelen  glacier,  where  crystalline  masses  occur,  in  talcose  schist,  as  large  as  the  fist, 
and  the  interior.  if  not  the  whole,  is  of  a  light  yellow  color,  alonç  with  garnet.  vesuvianite, 
titanite,  zircon,  coruntium,  rutile,  titanic  iron,  serpentine,  etc.  ;  at  Wildkreuzjoch,  between  Pfitsch 
and  Pfunders  in  TyYol,  but  rare  (cf.  Hbg..  1.  c,  and  Rath.  Pogg.,  144,  595,  1871).  At  Mte. 
Lagazallo,  Val  Malenco,  Sondrio.  nortbern  Italy,  with  magnetite  and  amianthus.  Kare  on  the 
islaiid  Lâven  in  the  Langesund  fiord,  associated  with  leucophanite.  Bgr.,  Zs.  Er.,  16,  506, 
1890. 

Sometimes  noted  in  microscopic  octahedral  crystals  as  a  rock  constituent;  thus  in  nephelite- 
and  meliliie-basalts;  as  of  Wartenl)erg  in  Bobemia;  Hochbohl  near  Owen  in  Wurtemberg;  the 
Saxon  Erzgebirge,  basaltic  lava  of  Scharteberg  in  the  Eifel  (doubly  refracting,  Hussak),  etc.  ; 
also  in  serpentine (alteredperidoty te)  at  Syracuse,  N.  Y.  (cf.  Williams,  Am.  J.  Se,  34, 137, 1887); 
in  peridotyte  of  Ëlliott  Co.,  Ey.  (Diller.  ib.,  37,  219,  1889).  Also  noted  as  a  resuit  of  the  altér- 
ation of  titanite  (Schneidei,  Jb.  Min.,  1,  99.  1889). 

Named  after  von  Perovski  of  St.  Petersburg. 

Artif. — Formed  in  crystals  by  making  lime  act  at  a  hieh  température  on  titanium  silicate 
(Ebelmen);  also  b^  Hautefeuille  (cf.  Fouqué  Lévpr,  Synth.  Min..  176,  1882).  The  artificial  crys- 
tals show  the  optical  charactei-s  of  the  natiiral  minerai. 

Ref— '  See  Rose,  1.  c,  also  Dx.,  Ann.  Ch.  Phys.,  13,  388.  1845;  Ek.,  Min.  Russl.,  1,  199^ 
ia53,  6,  388,  1874,  7,  875,  1878,  8,  39,  1881;  Mlr.,  Min.,  461,  1852;  Hbg.,  Wildkreuzjoch,  Min. 
Not.,  4,  20,  1861,  10,  88,  1871,  11,  1,  1873. 

*  On  the  optical  characters,  see  Dx.,  1.  c.  and  Opt.  Propr.,  2,  81,  1858;  N.  R.,  84,  1867; 
Zs.  G.  Ges.,  26,  932,  1874;  Jb.  Min.,  160,  1877,  43,  372,  1878.  Also  Ben  Saude.  Preisschrift, 
Gôttingen,  1882;  Mallard,  Bull.  Soc.  Min.,  6,  233,  1882;  Eleiu,  Jb.  Min.,  1,  245.  1884,  and  175 
réf.  (the  latter  a  notice  of  Ben  Saude).  On  the  results  of  etching,  see  Baumbauer,  Zs.  Er.,  4„ 
187,  1879. 


G. 

TiO, 

CaO 

1. 

Achmatovsk,  hrofen 

59  00 

36-76 

2. 

blaek 

58*96 

39  20 

8. 

Zermatt,  pelloto        8*974 

59-39 

39  80 

4. 

<< 

59-23 

39-92 

5. 

Val  Malenco             8*95 

58-66 

41-47 

6. 

Oberwiesenthal 

58-66 

38-35 
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619.  DTSANAIiTTB.    A.  Knop,  Zb.  Kr.,  1,  284,  1877.    Perovakite  of  fonner  writen. 

Isometric;  in  cubes. 

Gleayage:  cubic.  H.  =  5-6.  G.  =  4*13.  Luster  submetallic.  Color  iron- 
black.    Opaque. 

Comp. — A  titano-niobate  of  calcium  and  iron  approximating  (anaL  3)  to 
6RTiO..  UNb.O,. 

Mar  calculâtes  for  anal.  4  Ihe  molecular  ratio,  TiO,  :  (Nb,Ta),Oi  :  Y>0,,Fe«0.  :  CaO  = 
0-54  :  0027  :  005  :  0-60. 

AnaL— 1,  2,  Seneca,  Lieb.  Ann.,  104.  871,  1857.  8a,  Knop,  1.  c;  86,  same,  deductine  SiOs. 
4,  F.  W.  Mar,  Am.  J.  8c.,  40,  408,  1890. 

G.         TIO,     Nb,0»  Ta,Oi  Y,0,»  FeO    Ce,0,»»  CaO    Na,0 

1.  Kaiserstuhl     402       5895       —         —       —      6  28       —      35 69      —    =  100*87 

2.  '•  59-80        —         —       ^      5»9        —      85-94      —    =101-28 

A».        "  40  57    22-78        —       —      612«     558    1986    850  810, 281,  MgO, 

[K.O.Al.CF  tr,  =  100 17 
8ô.        "  41-47    28-28        —      5-42    6-24'*     572    1977    8*57  =  100 

4.  Magnet  Cove  418       4412      4-88      5-08      —      5  66*      010    88  22      —   MgO  074,  8i0, 

[0-08,  magnetite  0*78  =  9958 

•  Tttrum earths.        ^  Cerium ozides.        «  Incl.  042  MnO.        '  0*48 MdO.        •  FesOs. 

Oba.— Found  in  the  granular  limestone  of  Vogtsburg,  Eaiserstuhlgebirge.  Baden.  The 
minerai  has  previously  been  called  perovskite,  but  isTo  fact  intermediate  between  the  titanate, 
peroYskite,  and  the  n lobâtes,  pyrochlore  and  koppite.  Named,  in  allusion  to  the  difiiculty  of  the 
analysis,  from  ôvaavàXvroî,  hard  to  undo. 

A  related  minerai,  which  has  also  long  pfissed  as  perovskite,  occurs  with  magnetite, 
brookite,  rutile,  etc.,  at  Magnet  Cove,  Arkansas.  It  is  in  octahedrons  or  cubo-octiUiedrons, 
black  or  brownlsh  black  in  color  and  submetallic  in  luster.  The  amount  of  niobium  (and 
tantaliim)  présent  is  much  smaller  than  in  the  minerai  from  the  Kaiserstuhl  and  it  hence  is 
more  closely  allied  to  perovskite.  Ben  Saude  has  shown  that  sections  |  a  (100)  and  o  (111)  show 
twinning  lamellœ  analogous  to  perovskite. 

Htdrotitanitb  Koenig,  Proc.  Acad.  Philad.,  82,  1876.  An  altered  form  of  the  so-called 
perovskite  (dysanalyte)  from  Magnet  Cove,  Arkansas.  G.  =  8 '681.  Soft.  Color  yellowish 
gray.    An  analysis  afforded  : 

TiO,  82-82       Fe,0.  7*76       MgO  272       CaO 080       H,0  560       "^  tr.  =:^  9960. 
This  does  not  correspond  to  any  deflnite  formula. 


Oxygen  Salts. 

S.    NZOBATESi  TANTAI1ATE& 

The  Niobates  and  Tantalates  are  chiefly  salts  of  metaniobic  and  metatantalicacid, 
BNb^O,  and  ETa,0,;  also  in  part  Pyroniobates,  R,Nb,0,,etc.  Titaniumis  promi- 
nent in  a  number  of  the  species,  which  are  hence  intermediate  between  the  niobates 
and  titanates.  Niobium  and  tantalam  alao  enter  into  the  compoaition  of  a  few 
dlicates,  as  wôhlerite,  p.  376,  l&yenite,  p.  375,  etc. 

1.  Pyrochlore  Group.     Isometric 

«20.     Pyrochlore  RNb,O..R(Ti,Th)0,.NaF 

Also  E,Nb,0,.R(Ti,Th)0,.NaF,  etc. 

620A.  Koppite  R,Nb,0,.fNaF 

«21.     HatchettoUta  2R(Nb,Ta),0,.E,(Nb,Ta),0,-B  =  UO^  Oa,  Fe,  etc. 

«22.     Microlite  Cla,Ta,0,  pt 

2.  Ferirusonite  Group.    TetragonaL 

823.  Fergnionite  (T,£r>Oe)(Nb,Ta)0«  è  =  1*4643 

«24.  Bipylita,       essentially  ErNbO,  1-4767 


8.  Columbite  Group.    Orthorhombia 


à:l:d 


52fi.     Colnmbite  (Fe,Mn)Nb,a 

(Fe,Mn)(Nb,Ta),0,  0-8285  : 1  :  ©•8898 

«26.     TantaUte  FeTa,0, 

Manganocoinmbite  MnNb,O..MnTa,0, 

Manganotantalite  MnTa,0. 

«26A.  Skogb5Hte  FeTa.O,  0*8170  : 1 : 0-6511 

Iziolite 


627.     TapioUta  Fe(Nb,Ta),0.  Tetragonal  4  =  0*6464 

4.  Samarskite  Group.    Orthorhombic. 

«28.  YttrotantaUte        R,R,(Ta,Nb),0,„  R  =  Y,Er;  also  R  =  Ca,  Fe,  etc. 

à:h:é  =  0-5411  : 1 : 1-1330 
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629.  Saxnankite 


630.  Annerodite 


631.  Eielmite 


n  m 


m 


B,R,(Nb,Ta),0,„  B  =  Oa,Fe,UO,;  B 

Pyroniobate  of  uranium,  yttrium,  etc. 
4R0.3Ta,0,?  %à:l:è 


Y,  Ce,  etc. 
0-5456  :  1  : 1-0366 

0-8257  :  1  :  0-8943 
0-9290  :  1  :  1-0264 


632.  Aschyiiite 

633.  Folymignite 

634.  Euxenite 
686.  Polyerase 


5.  iŒschynite  Group.     Orthorhombic. 

ni  m 

R,Nb,0„.R,(Ti,Th).0„  à:l:è  =  0-4866  : 1 :  0-6737 

B((Nb,Ta)0,),.5R((Ti,Zr)0,),(X  :  5  :  (J  = 

or  è:l:  â  - 

R(NbO,).,R,(TiO,),.iH,0       àil.è^    0-364  :  1  :  0303 

m  m 

B(NbO,),.2R,(TiO,),.3H,0      àih:è^  0-3462  : 1 :  0-3124 


0-7121  :  1  :  0*5121 
0-5121  :1:  0-7121 


1.  Pyrochlore  Group.     Isometrio. 

620.  PTROOHIiORE.  Pyrochlor  (fr.  Fredriksvftrn)  WohUr,  Pogg..  7,  417,  1826. 
Hydrochlor,  Fluochlor,  Herm,,  J.  pr.  Ch.,  50,  186,  187,  1850. 

Isometrio.     Observed  forma: 

a  (100,  t-0;  d  (110,  i);  o  (111.  1);  m  (811.  8-8),  »  (811,  2-2)? 

Commoiily  in  'octahedrons;  also  in  irregnlar  embedded 

grains. 

Cleavage:    octabsdral,  sometimes  distinct.      Fracture 

conchoidal.      Brittle.      H.  =  5-5-5.      G.  =  4-2-4-36;  4-32, 

Miask,  Rose;    4203,  ib.,  Herraann;    4-359,  ib.,  Rg.;   4203- 

4*221,  Fredriksvàrn,  Hayes;  4*228,  ib.,  Rg.   Luster  vitreous 

or  résinons,  the  latter  on  fracture  surfaces.     Color  brown, 

dark  reddish   or  blackish   brown.      Streak    light    brown, 

Miask,  Kk.  yellowish  brown.     Subtransliicent  to  opaque. 

Comp.  — Chiefly  a  niobate  of  the  cerium  metals,  calcium  and  other  bases,  with 

also   titanum,    thorium,    fluorine.      Probably   essentially   a  metaniobate  with  a 

titanate,  RNb^O..R(Ti,Th)0,;   the.  part  played  by  the  fluorine   in  this  and  the 

following  species  is  doubtful. 

Rammeisberg  (Min.  Ch.,  £rg.,  191,  1886)  calculâtes  for  the  pyrocblore  from  Miask 
r5RNbaO«.4R(Ti,Th)0,]  +  4NaF:  for  tbal  from  -Brevik"  [5RNb,0..2R(Ti,Th)0,l +  4NaF; 
Fredriksvftrn  LRsNbaO,.RTiOa] -j-NaF.  Brôççer  (Zs.  Kr.,  16,  611.  1890)  suggcsts  Ihal  tbe 
metaniobate  may  represent  the  original  composition,  the  pyroniobate  be  a  resuit  of  altération. 

Anal.— 1-8,  Rg.,  Ber.  Ak.  Berlin,  183,  1871.     AUo  earlier  anals.,  5th  £d.,  p.  518. 


1.  Miask 


G. 
4-859 


Nb,0.    TiO, 
t  5319     10-47 


ThO,   Ce,0,   CaO   FeO     UO    MgO    Na,0    P 
7-56       7-00    14-21    184      —     0*22      501      — 


2.  "Brevik"       4220 
8.  Fredriksvftm  4*228 


58-27       588       496       5*50    10  98 


5-58  — 


4718     18-52 


—       7-80    15  94  1008 


5-81    875 

[ign.  1-58  =  10116 

0-19      812    290 

[ign.  1-89  =  101-62 


Pjrr^  etc.— Pyrochlore  from  Miask  gives  but  traces  of  water  in  the  closed  tube.  B.B. 
infusible,  but  turns  yellow  and  colors  the  liame  reddish  yellow.  When  ignited  it  glows  momen- 
tarily  as  if  taking  fire,  the  same  phenomenon  as  observed  with  gadolinite.  With  borax  and  sait 
of  pbosphorus  in  both  fiâmes  gives  a  light  green  bead,  becoming  colorless  on  cooling.  A 
saturated  bead  of  borax  gives  a  greenish  gray  enamel  lu  R.F.,  while  that  with  sait  of  phosphon» 
is  reddish  gray.  Decompased  by  concentrated  sulphuric  acid  with  évolution  of  tluorioe 
(G.  Rose).      Pyrochlore  from  Norway  gives  water  in  the  closed  tube,  and  B.B.  fuses  witk 
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difficulty  to  a  dark  brown  slaggy  mass.  With  borax  bi  R.F.  gives  a  dark  red  bead,  which  bj 
tlHmiug  turns  to  a  gniyish  blue  to  pure  blue  enamel.  Dissolves  with  effervescence  in  sait  of 
phospborus,  givioç  in  O.F.  a  yellow  bead  while  bot,  becoming  grass-green  on  cooliug  (uranium). 
In  R.^.  tbe  bead  la  made  dark  red  to  violet  (titanium).  Fused  with  soda  gives  a  green  color 
(maDgivnese).  Ail  varieties  are  decomposed  by  fusion  witb  potassium  bisulpbate.  Host  spéci- 
mens are  suflSciently  decomposed  by  hydrocbloric  acid  to  give  a  blue  color  when  the  con- 
centrated  solution  is  boiled  with  raetalfic  tin;  this  color  disappears  after  a  time,  and  almost 
immediately  if  diluted  with  water. 

Oba. — Occurs  embedded  in  elœolite-sjrenite  at  Fredriksvftm  and  Laurvik,  Korway,  with 
zircon,  polymignite,  amphibole,  and  xenotime;  on  the  island  LOvO,  opposite  Brevik;  on  StokO, 
Lille  ArO,  and  other  points  in  the  Langesund  fiord  (Bgr,  Zs.  Er.,  16,  509.  1890);  nenr  Miask 
in  the  Ural.  " 

Lacroix  mentions  an  octahedial  minerai  resembling  the  Norwegian  pyrochlore  as  occurriog 
with  astrophyllite  and  zircon,  in  the  syenite  of  8t.  Peter's  Dôme,  Pike^B  Peak,  Colorado  (C.  R., 
109,  S9,  1889). 

Named  from  nvp,  flre,  and  x^<^pôç,  green,  because  B.B.  it  becomes  yellowish  green. 

620A.  Koppite.    iTnop,  Jb.  Min.  67.  1876. 

Isometric;  in  minute  embedded  dodecahedrons,  G.  =  4'45-4'56.  Color  brown. 
Transparent. 

Comp.— Essentially  a  pyroniobate  of  cerium,  calcium,  etc.;  formula  as  given  by  Rammels- 
berg  (Min.  Ch.,  Erg..  191),  5R<iNb,0,.2NaF. 

AnaL— 1,  Enop,  1.  c.  and  Zs.  O  Ges..  23,  656,  1871.  2,  G.  H.  Bailey,  J.  Ch.  Soc.  49» 
168,  1886.    An  earlier  analysis  by  Bromeis  is  quoted  by  Enop. 

Nb,0,    TiO,    ZrO,  (Ce,La,Di),0,  FeO       C^O      MgO  Na,0        E,0        F 

1.  61-90        —        —  1010  2-20*      1600        —      ^52  4-28        128 

2.  61-64      0*62     8-89  6*89  801        16*61      l'62     8-68  Na     0*86  E     <r. 

•  MnO  0-40. 

Obs.— Occurs  with  apatite  in  a  gianular  limestone  near  Schelingen,  Ealserstuhlgebirge» 
Baden. 

Named  after  Prof.  Hermann  Eopp  of  Heidelberg. 

621.  HATOHETTOUTB.  J,  Z.  &ïïiUh,  Am.  J.  Se,  13,  866,  1877.  0.  D,  AUen.  ibid., 
14.  128,  1877. 

Isometric.  In  octahedronB  with  also  the  subordinate  forma  a  (100,  i-i)  and 
m  (311,  3-3). 

Fracture  subconchoidal.  ^Brittle.  H.  =  5.  G.  =  4'77-4-90.  Luster  resinous. 
Color  yellowish  brown.     Translucent. 

CÔmp.— A  tantalo-niobate  of  uranium,  near  pyrochlore,  approximating  to 
R(Nb,Ta),0.  +  H,0  with  R  =  UO,  :  Ca  =  1-3  and  Nb  :  Ta  =  2  :  1.  The  water 
présent  may  be  due  to  altération. 

AnaL— 1,  2,  8,  Smith.  1.  c.    4,  6,  Allen,  1.  c. 

TaiOe  Nb,Os     TiO,  WO,  SnO,  UO,  CaO  Y,0«*  PeO  E.O  Na,0  H,0 

^ . '  [»9-42 

0-75       15-20  7-72    200    208  0-60  —  516    Pb    tr.    = 

0  60       15-68  709    086    2-51  1-21  —  4  42  =  100  18 

0-91       1601  711    0  64    212  undôU  —  502  =    9906 

0-80       16-50  8-87      —     219       tr.  1*87  449   MgO    016. 

[Pb  tr.  =  98-65 

_           —  889      —     2-88       —  —  — 

*  With  cerium  oxide. 

From  analysis  4,  Allen  deduces  the  formula  R,(Nb,Ta)iOt  +  2R(Nb,Ta),Oe  +  4H,0. 
with  R  =  U03,Ca,Fe,Mg,Nai.  Allen  calls  attention  to  the  close  relation  to  p3rrochlore,  and 
Buggests  that  the  original  minerai  m  this  case  may  bave  been  anbydrous  and  hence 
analogous  to  it  in  composition.  It  is  united  with  pyrochlore  by  some  authors.  which  species, 
bowever,  contains  little  or  no  uranium. 

Pjrr. — Nearly  the  same  as  for  pyrochlore. 

Obs  — Occurs  associated  with  samarskite,  sometimes  implanted  upon  it  in  parellel  position, 
in  the  mica  mines  of  Mitchell  Co.,  North  Carolina.    Named  after  the  English  chemist,  Charles. 
Hatchelt  (1765-1847). 


1. 

66  01      — 

2. 

67  86      — 

8. 

67-25      — 

4. 

29-83    84-24  1*61 

5. 

29-60      85-94 
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622.  BdOROLITB.  Microlite  C  U,  Bhêpofrd,  Am.  J.  Se.,  27,  861,  1886,  32,  888,  1887 
43,  116,  1842.     Pymchlore  Hc^fM,  ib.,  43,  88,  1842,  46,  168,  1844. 

Isometric.     Observed  forma*  : 

a  (100,  »•-•),    d(110,  0,    <>(111,  1).   P(321.  2).  m  (811,  841) 
n  (211.  2-2)? 

Habit  octahedral;  crystals  often  yery  small. 

Fracture  conchoidal.  Brittle.  H. =5-5.  6.  =5*485- 
5*562,  the  last  from  a  large  crystal,  Shepard;  5405, 
Hayes;  6*13  Virginia,  Hidden.  Luster  resinous.  Color 
pale  yellow  to  brown,  rarely  hyacintb-red.  S.treak  pale 
yellowish  or  brownish.  Transparent  to  translucent  or 
nearly  opaque. 

Comp. — Essentially  a  calcium  pyro-tantalate,  Ca,Ta,0,, 
AmeliaC.  H..  Va.,  but  containing  also  niobium,  fluorine,  and  a  variety  of 

®    '  bases  in  small  amount. 

DuDDingtoD  calculâtes  3CatTa,0T  +  NbOFt.  Rammelsberg  deduces  from  the  same 
analysis  rR,(Ta,Nb),0T.2R(Ta,Nb),0J  +  8NaF. 

Anal.~l,  DuDDlDgton,  Am.  Ch.  J.,  3,  180,  1881.  2,  A.  NordenskiOld,  G.  Fôr.  Fôrh.,  3, 
^2,  1872. 

O.       Ta,0    Nb,Ot  WO,  SnO,  CaO    MgO   BeO   UO,  T.O,  (Oe,Di),OB  Fe,0|  M nO  Na,0     F     H,0 
1.  Va.  6666       68*48     774     080     106    11-80     1-01     0*84     l'SO     O^SS  017  04S*     —      8-15«    2*86    117 

[=100-86 
S.  Ut6  5-»  77-8  —      0-8     11-7       l^S        —        —       —  —  —       7-î*     —         —       _ 

[=99-8 
■  Ind.  018  A1,0|.  »  FeO  tr,  «  Ind.  0^  K,0. 

Pyr.,  etc.— B.B.  infusible.  In  sait  of  phoaphonis  difflcultly  soluble,  giving  in  O.F.  a  bead 
yellow  wbile  hot,  and  colorless  on  coolinç.     In  R.F.  after  long  blowing  yields  a  pale  bluish 

green  bead.  Not  attacked  by  hydrochlonc  acid,  but  decomposed  on  fusion  wlth  potassium 
isulphate  and  the  solution  of  the  fused  mass  remains  uncolorea  when  boiled  with  metallic  tin. 
Slow  [y  decomposed  by  sulphuric  acid. 

Obs.— First  found  at  Chesterâeld,  Mass.,  In  minute  octahedrons  In  an  albite  vein,  wlth  red 
and  green  tourmaline,  spodumene,  columbite,  and  a  Uttle  cassiterite;  similarly  assodated  at 
JSranchville,  Ooun.,  and  at  UtO,  Sweden.  Also  in  fine  crystals  up  to  1  in.  in  diameter,  and  in 
imperfect  crystals  (up  to  4  Ibs.)  at  the  mica  mines  at  Amelia  Court  House,  Amelia  (>}.,  Va., 
with  monazite,  columbite,  spessartite,  béryl,  liuorlte,  etc.  (cf.  Fontaine,  Am.  J.  Se.,  26,  885, 
1^3);  the  crystals,  embedded  in  smokv  quartz,  are  rarely  clèar.  highly  polished,  and  resembling 
pyrepe  in  color  (Hidden,  ib. ,  30,  82,  1885).  Also  in  the  granitic  v^ns  of  Elba  (Corsi,  Boll.  Corn. 
G.,  664,  1881).    Cf.  pyrrhite,  below. 

Named  from  /niKpàç,  small,  alluding  to  the  minute  size  of  the  crystals  at  the  original  locality. 

Réf.— I  See  Feist.  Zs.  Er.,  11,  255,  1885. 

A  minerai  related  to  microlite,  from  Haddam,  Conn.,  is  called  haddamUs  by  C.  U.  Shepard 
(Am.  J.  Se,  60,  93,  1870;  Min.  Contr.,  1877).  What  its  true  character  is,  if  it  be  a  distinct 
species,  has  not  been  determined. 

Pyrrhite  Q,  BoMy  Pogg.,  48.  562,  1840,  Reis.  Uni.,  2,  1842. 

Isometric;  in  octahedrons.  Cleavage  not  observed.  H.  =  6.  Luster  vitreous.  Color 
orange-yellow.  Subtranslucent.  In  composition  probably  a  niobate,  related  to  pyrochlore,  and 
pcrbaps  identical  with  microlite. 

B.B.  infusible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  difflcultly 
soluble  in  sait  of  phosphorus,  but  in  fine  powder  it  Is  readily  taken  up  by  this  sait,  as  well  as  hj 
borax,  forming  a  clear  çlass  when  cold  if  only  a  small  portion  is  used,  while  ff  saturated  it  Is 
yellowish  green,  becommg  somewhat  more  intense  in  R.F.  Fused  with  soda  on  charcoal,  it 
spreads  oui  and  is  absorbed  by  the  coal,  glving  a  slight  white  coating.  somewhat  resembline 
oxide  of  zinc;  it  yields  no  metallic  spangles  when  the  surface  of  the  coal  is  removed  and  nibbea 
in  the  mortar.     Insoluble  in  hydrocbloric  acid  (G.  Rose). 

Pyrrhite  was  fouod  by  von  Perovski  of  St.  Petersbur^  at  Alabashka,  near  Mursinka  in  the 
Ura),  where  it  occurs  in  drusy  feldspar  cavities,  coutainmg  also  lepidolite,  albite,  and  topaz. 
The  largest  crvstal  was  but  three  lines  long.  Crystals  from  San  Piero,  Elba,  referred  hère  by 
Rath  (Zs.  Q.  (jes.,  22,  672,  1870)  are  regarded  by  Ôorsi  as  microlite,  which  may  also  be  true  of 
the  Uralian  minerai  (réf.  above).    Cf.  ulso  Schrauf.  Ber.  Ak.  Wien,  63  (1).  187.  1871. 

Named  from  nvfipoÇf  yelUnffish  red  or  fire-like. 

To  Rose's  pyrrhite  J.  E.  Teschemacher  refers  small  orange-red,  isometric  octahedrons,  found 
with  albite  on  San  Miguel,  one  of  the  Azores  (J.  Nat.  H.  Bost.,  4,  499,  1844;  Proc.  id.,  2,  108. 
1846),  alouK  with  tetragonal  octahedrons  of  agoriie  (p.  484).  The  crystals  are  a  half  to  two  linea 
long,  and  tnose  of  minute  size  are  transparent.    They  are  called  OÊor-pyrrhiU  by  Hubbard,  who 
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mentions  a  simflar  minerai  (G.  =  4'l-4'8)  in  the  sanidine-bombs  of  the  Laacher  8ee  (Ber.  nied 
-Ges..  June  7,  1886)  associated  with  titauite  and  noeelite.  Cf.  also  Osann  (Jb.  Min.,  1,  115, 1887, 
1,  117,  1888),  who  bas  further  investigated  the  minerai  from  the  Azores  and  flnds  the  hardness 
^low  6  and  by  chemical  tests  identifies  Nb(Ti?)Ti,  Fe,  Na.  Ca.  It  is  hence,  as  urged  bv  him, 
piobably  near  pyrochlore,  and  may  be  identical  with  It;  the  spécifie  gravity  seems  to  be  less 
•than  that  of  the  pyrrhite  from  the  fjral  and  £lba. 

The  Chemical  and  blowpipe  trials  of  A.  A.  Hâves  (Am.  J.  Se,  9,  428,  1850,<  detailed  in 
5th  Ed.,  p.  768)  on  spécimens  by  Teschermacher  made  the  crystals  oonsist  of  niobate  of  zlrco- 
nium,  colored  apparently  by  ozldes  of  iron,  uranium,  and  manganèse,  but  tha  results  are  not 
concluaiYe. 


2.  Fergusonite  Oroup.    Tetragonàl. 

623.  FBRaUSONITE.  Haédinger,  Ed.  Phil.  Trans..  10.  274,  1826.  TVrite  Forbêê»  Ed. 
1^.  Phil.  J.,  1,  67,  1855;  Phil.  Mag.,  13,  91.  1857.  Bragite  ForbesmdDaha,  Nyt  Mag.,  8,  227. 
1855.    Yttrotantalite  pt.  (yellow). 

Tetragonàl;    with   pyramidal   hemihedrism.    Axis  (^  =  1*4643;  001  A  101  = 
455°  40J'  Miller*. 

Pormi«:  e  (001,  0);  g  (820,  i-i);  8  (111,  1);  s  (821,  8-1). 

Angles:  «  =  64"*  18J',  sa'  =  ♦79'  6',  a  :=  79''  16è',  i*"'  =  88*  1'. 

The  form  is  near  that  of  the  scheelite  group,  p.  985. 

Crystals  pyramidal  or  prismatic  in  habit,  sometimes  with  basai  plane  prominent 
and  often  showing  the  hemihedral  form,  the  pyramid  of  the 
third  séries,  z  (321). 

Cleavage:  «  (111)  in  traces.  Fracture  subconchoidal.  Brittle. 
H.  =  5-5-6.  G.  =  5-838  Allan;  5-800  Tumer;  diminishing  to 
4*3  when  larsely  hydrated.  Luster  externally  dull,  on  the  frac- 
ture brilliantly  yitreous  and  submetallic.  Color  brownish  black; 
in  thin  scales  pale  liyer-brown.  Streak  pale  brown.  Subtrans- 
luceut  to  opaque. 

Comp. — Essentially  a  metaniobate  (and  tantalate)  of  yttrium 

with  erbinm,  cerium,  uranium,  etc.,  in  yarying  amounts;  also  iron, 

m  III  

calcium,  etc.     Oeneral  formula  R(Nb,Ta)0^  with  R  =  Y,Er,Ce.  Haidinger. 

Water  is  usually  présent  and  sometimes  in  considérable  amount,  but 
probably  not  an  origmal  constituent  ;  the  spécifie  grayity  falls  as  the  amount  increases,  cf.  anals. 
12,  13,  and  Uidden  &  Mackintosh,  1.  c. 

AnaL— 1-9.  Rg..  Ber.  Ak.  Berlin,  406,  1871,  and  Min.  Clh.,  862,  1875;  2-^,  of  the  so-called 
yellow  (or  brown)  yttrotantalite.  10,  W.  H.  Seamon,  Ch.  News,  46,  204. 1882.  11,  J.  L.  Smith. 
Am.  J.  8c..  13.  867,  1877.  12,  18,  Hidden  &  Mackintosh,  Am.  J.  Se,  38,  482,  1889.  £arlier 
anals..  5th  Ed.,  p.  525. 

G.       Nb,0.  TaaOs  UO,  WOg  SnO,  Y,0.  £r,0,  Ce,Oi  FeO  CaO  H,0 

1.  Greenland,  F^jr^.  5  577      44  45    6  80    258   015   047    2487    981    7-63*  074    0*61    1*49 

[=  9910 

2.  Ytterby,  yw.         4774      28 14  2704    218     —      —     2445    8*26      —     0-72    4-17    5 12 

[=  10003 
8.        "         bm.        5056      4016    8-78    198         091  88-26         —     809    8-40    447 


r  =  101  00 


4.  "  "  4*751      89*93    958    1*20   0*21    0*28    26*25  11*79    1*79    0*60    8  04    5*20 

[=  99*77 

5.  ••  "  4*660  49*85         —       —      —  8801  —     2*91    8*29    619 


[=  100*25 
2*3 


6.  Heile.TvrAf  4-77-4*86       45*82      —     6*21     —     0*45    18*69  11*71    9*156»  1*50    2*89    4*88 

[=  100*91 

7.  "        '•  ••  45-60      —     5*88     —     0*45    22*81  1897    4*54«  082    205    4*88 


[=  100 
—     2-21    4*' 


a.      "     Bragite       5*267     48*86    204    8*16     —    0*88    22*6»  18*95    8*88      —     2-21    418 

[=  100*74 
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G.      Nb,O.Ta,0.  UO,  WO,  8nO,  T,0,  ErtO.  Ce,Os  FeO  CaO  H,0 

9.  Kârarfvet.  [=  9907 

Titr.^gry.        4-306      14-41  48  44    1-56     —       —     28-81    1-78    0-47    1-51      —     714 

10.  BurkeCo..N.C.  5-6         4878    408    581         076  87-21        415*1-81    065    1-62 

I  =  99*87 

11.  Rockport.  Mass.  5681  4875       025     —      —  46-01       4-28      —       —     1 6& 

[=  100-89 

UO,  ThO, 

12.  Llano  Co.,  Tex.   567       46 27     —       —     154   838  42-33«        —     0-98'  014f  202'' 

[F  0-91,  AUOi  009,  PbO  148,  ZnO  0  24  =  99  33 
18.  "  "      4-42       4279      —     8-93   312   083  8136^        —     Zlt^  274  819» 

[F  0-50,  A1,0,  0-85,  PbO  194  =  100 

»  Incl.  5-63  Di,0,.La,0,.  >►  Incl.  3-56  Di,0,,La,0,.  «  Incl.  151  Di,0,,La,0,.  *  Incl.  8*49 
Di,0.,LaaO..  •  Incl.  23  95 of  at.  wght.  110  55;  18-38,  at.  wght.  113*3.  '  FcaO,.  t  Incl.  004 
MgO.     »»  Al  110°  004.    »  Do.  0-62.    *  At.  wght.  121-77. 

Ou  tlie  absorption  spectra  of  the  rare  earths  in  fergusonite,  see  KrQss  and  Nilson,  Ofv.  Ak. 
Stockb.,  44,  873.  1887:  on  metallic  acids,  ib.,  p.  267. 

P3rr.,  etc. — Fergusonite  from  Greeulaud  gives  in  tbe  closed  tube  a  little  water.  B.B. 
infusible;  on  cliarcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty, 
giviiig  a  yellow  bead  while  bot,  the  insoluble  portion  bein?  white;  tbe  saturated  bead  is  yellowish 
red,  and  is  made  opaque  by  âarainK.  Slowly  dissolved  oy  sait  of  phosphorus,  leaving  a  white 
insoluble  residue;  in  O.F.  the  bead  is  y^ellow,  while  in  K.F.  il  is  colorless,  or,  if  saturat«d, 
slightly  reddish,  becoming  opaque  ou  cooling;  treated  with  tin  tbe  bead  remains  uncolored,  while 
the  insoluble  residue  is  made  iiesh-red.  Decomposed  by  soda  without  dissolving.  leasing  a 
reddish  slag;  with  soda  on  charcoal  affords  globules  of  metallic  tin  (Berzelius).  When  evapo 
rated  with  sulphuric  acid  yieldâ  a  white  residue,  which,  treated  with  hydrochloric  acid  and 
metallic  zinc,  gives  a  bluîsh  green  color.  'Pyrite  decrepitates  and  yields  much  water  in  the 
closed  tube  (É'orbes). 

Obs. — Fergusonite  was  discovered  by  Giesecke,  near  Cape  Farewell  in  Greeuhmd,  diasem- 
inated  in  quartz,  and  named  after  Robert  Ferguson  of  Raith.  Also  found  at  Ytterby,  Sweden, 
and  Kànirfvet.    In  tbe  graniie  of  KOnigslmin,  near  Gôrlitz,  Silesia  (Woitschach). 

Tyrite  is  associated  with  cuxenite  at  Hampeiuyr  on  tlie  iâland  of  TromtV.  and  Halle  on  the 
mainbuul;  at  Nllskul,  about  ten  miles  east  of  Arendal.  Bragite  of  Forbes  and  Dahll  is  from 
Helle,  NarestO,  Alve,  and  AskerO,  Norway. 

Fergusonite  is  found  in  the  U.  S.,  at  Rockport,  Mass.,  in  granité;  on  the  allanite  of  Amelia 
Court  House.  Va.  (?,  sipylitt^);  in  the  Brindletown  çold  district,  Burke  Co.,  N.  C,  in  gold- 
wasbin^s,  aud similarly  near  Golden  P.  O.,  liutherford  Co.;  also  from  near Spruce Pine,  Mitchell 
Co.;  with  zircon  near  Storeville,  Anderson  Co.,  8.  Carolina  (Hidden,  Ara.  J.  8c.,  41,  440,  1891). 
At  the  gadoliuite  locality  (p.  511)  in  Llano  Co..  Texa.s,  it  occurs  in  considérable  quantity  with 
cyrtolite,  thorogummite,  maguetiie,  etc.,  in  masses  sometimes  weighing  over  a  pound,  also  in 
large  rough  crystals;  the  minerai  is  often  bydmted  to  a  greater  orless  extent,  cf.  anals.  12,  13. 

Réf.—'  Min..  465.  1852.     Haidinger  gives  79*^  32'. 

RuTHERFORDiTB  C.  U.  Shepard,  Am.  Assoc.,  4,  312.  1850,  Am.  J.  Se,  12,  209,  1851. 
r.  8.  Ilunt.  ib.,  14,  344,  1852. 

In  crystals  and  grains,  witbout  cleavage.  H.  =  55.  G.  =  5*55-5-69.  Luster  vitreo-resinous. 
Color  biackish  brown.  Opaque,  in  thin  fragments  trauslucent.  Occurs  at  the  gold  mines  of 
Rutherford  Co  .  North  Carolina.  along  with  rutile,  brookite,  zircon,  and  monazite. 

Shepard  later  aunounced  (Am.  J.  Se,  20.  57. 1880)  that  rutberfordite  wasprobably  identical 
with  fergusonite,  and  of  the  correctness  of  this  there  seems  little  doubt. 

KocHKLiTE  M.  Webëky,  Zs.  G.  Ges.,  20,  250,  1868. 

Tetraeoual?  In  columnar  incrustations  passing  into  rounded,  apparently  square  octahedrons, 
occasionalTy  showing  prismatic  planes.  Color  brownisb  isabella-yellow  to  honey-yellow.  Trana- 
hicent.    Luster  dull  greasy.    H.  =  8-3'5.    G.  =  3*74  (?).    An  incomplète  analysis  gave: 

Nb.O*  ZrO,   ThOa  SîO,    YaO,    UO,  AI9O,  FcO,    CaO    H,0 

29  49    12  81    1-23    4  49    1722    0'43     141     1248     210     652  PbO  ?NasO?  I06B 1183  =  100 

In  the  closed  tube  vields  water,  and  the  minerai  tums  reddish.  B.B.  in  the  forceps  fuses 
only  on  the  edges  to  a  black  glass,  colorlng  the  flame  yellow.  With  sait  of  phosphorus  reacts  for 
Iron,  but  in  R.F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  With  soda 
on  charcoal  3rields  a  yellowlsh  white  enamel,  but  no  metallic  globules. 

Occurs  as  an  incrustation  upon  a  mixture  of  titanic  iron  and  crystals  of  fergusonite  m  a 
coarse  granité  in  the  Eochelwiese,  near  Schreiberhau  in  Silesia. 

The  composition  is  near  that  of  fergusonite,  but  f urther  investigation  Isneeded.  The  densitj 
Is  remarkably  low  for  a  minerai  containing  so  large  a  percentage  01  metallic  acids. 


SIPTLITE-COLUMBITE  ;    TANT  ALITE.  731 

504.  SIFFUTB.    /.  TT.  MaXUt,  Am.  J.  Se.,  14,  897.  1877;  22,  62,  1881. 

Tetragonal.     Axis  k  =  1-4767;  001  A  101  =  55°  53|'  Mallet. 

Rarely  iii  octahedral  crystals;  pp^  =  *79°  15',  pp"  =  128°  50'  (127°  meas.). 
tTsually  imperfeotly  crystalline,  or  in  irregular  masses. 

Cleavage:  p  (111)»  distinct.  Fracture  small  conchoidal  and  uneven.  Brittle. 
H.  =  6  nearly.  O.  =  4*89.  Luster  résinons  and  pseudo-metallic.  Color  brownish 
black  to  brownish  orange;  in  splinters  red-brown.  Streak  ligbt  cinnamon-brown 
to  pale  gray.     Translucent. 

Comp. — ^A  niobate  of  erbium  chiefly,  also  the  cçrium  metals,  etc. 
AnaL'W.  0.  Brown,  1.  c. 

KbtOi     WO|     SnOt    ZrO*     Er,Os    Oe,Oa  La^O,  1)1,0,    UO      FeO     BeO     MgO    CaO    Na,0    K,0     H,0 
48-66^  016    008    209    27-94b  187    8  92«  406*  8*47    2  04    062    005   2-61    016   006   819 

[MnO,LiaO.P  IT,  =  100-48 

•  With  Ts,Oi  about  2  p.  c.  »  With  Y,0,  about  1  p.  c.  «  Dî.O,  «r.         *»  Ce,0,  <r. 

TakiDg  toçether  the  acid  oxides  of  niobium,  tantalum,  tungsten,  tin,  and  zircouhim  as 
Nb,0,,  and  reaucing  ail  tbe  basic  éléments  to  the  form  KO,  and  neglecting  the  water,  the  ratio 
RO  :  NbaOft  =  221  :  100  is  obtained,  which  corresponds  to  the  foimula:  KsKbaO,  -|-  4R,NbaOT. 
Mallet  préféra  to  include  the  water,  making  the  hydrogen  basic,  and  deduces  on  this  supposition 
the  formula:  RsNb,Ot.  This  view  is  supported  by  the  fact  that  in  form  sipylite  is  very  near 
fergusonite. 

Pyr. — B.B.  decrepitates,  and  glows  brilliantly,  becomes  pale  ^eenish  ^rellow  and  opaque; 
in  fusible.  In  the  closed  tubej^yes  off  acid  water.  With  borax  m  O.F.  gives  a  yellow  bead, 
pale  on  cooling;  in  R.F.  assumes  a  greeuer  tint.  Boiled  in  strong  HCl  partially  dissolves,  the 
solution  reactiug  for  zirconium  with  turmeric  paper;  when  metallic  tin  is  added  and  the  solution 
diluted,  a  sapphire-blue  color  is  obtained  (niobium).  Decomposed  completely,  though  slowly, 
in  boiling  concentrated  sulphuric  acid. 

Obs.— Occurs  sparingly,  embedded  in,  or  more  commonly  adhèrent  to,  masses  of  allanite 
and  magnetite,  at  the  northwest  slope  of  Little  Fiiar  Mountain.  Amherst  Co.,  Virginia.  Named 
from  Sipyluê,  onc  of  the  children  of  Niobe,  in  allusion  to  the  names  niobium  and  tantalum. 

Delafontaine(C.  R..  87.  988, 1878)  states  that  sipylite  con tains  yttrium,  erbium  (in  small  quan- 
tities),  philippium  (see  samarskite),  and  also  the  ytt erbium  of  Maiignac  (see  gadolinite,  p.  510). 

Adelpholitb.  Adelfolit  N.  Nordertëkiôld,  Beskrifn.  Fini.  Min.,  1855.  Jb.  Min.,  318,  1858; 
A,  E.  Nd.,  Ofv.  Ak.  Stockh.,  20,  452.  1868.  Poçg..  122,  615.  1864. 

Tetragonal.  Angles  undetermined.  H.  =  8  5-4*5.  G.  =  8*8.  Luster  greasy.  Color 
brownish  vellow  to  brown  and  black.  Streak  white  or  yellowish  white.  Subtranslucent.  A 
niobate  of  iron  and  manganèse,  containing  41*8  p.  c.  of  metallic  acids,  and  9*7  p.  c.  of  water. 
From  Laurinmftki,  in  Tanmiela,  Finland,  with  columbite. 


3.  Columbite  Group.     Orthorhombic. 

626,  626.  OOIiUMBITZI— TANTAUTB. 

626.  Columbite.  Ore  of  Columbiura  (fr.  Conn.)  Hatchett,  Phil.  Tr.,  1802.  Columbite 
Jameêon,  Min..  2,  582,  1805.  Columbate  of  Iron.  Columbeisen  Oerm,  Baierine  (fr.  Bavaria) 
Beud.,  Tr.,  2.  655,  1882.  Torrelite  7%<wi..  Rec.  Gtn.  Se,  4, 408, 1836.  Niobite  Haid.,  Handb,, 
549,  1845.  Greenlandite  Breith.,  B  H.  Ztg.,  17,  61,  1858.  Dianite  KbL,  Ber.  Ak.  Mtlnchen, 
Mar.  10.  1860. 

Mangantantalite  A.  E.  Nordenakiold,  G  FOr.  FOrh.,  3.  284,  1877.  Manganotantalite  A. 
Arzrvnh  Vh.  Min.  Ges..  23,  181,  1887. 

626.  TantaUte.  Tantalit  Ekebtrg,  Ak.  H.  Stockh.,  23,  80, 1802.  Ferrotantalite  Thom..  Rec. 
Gen.  Se,  4.  416,  1886.  Siderotantal  Hatism.,  Handb.,  2,  960.1847.  IldefonsitlTaû;.,  Handb. 
548,  1845;  =  Harttantalerz  BreiVi.,  Char.,  280, 1882,  Handb.,  874, 1847.     8ee  also  below. 

Orthorliombic.     Axes  à\l',è  =  0-82850  .  1  :  0-88976  E.  S.  Dana*. 
100  A  110  =  39°  38è',  001  A  101  =  47°  2^,  001  A  011  =  41°  Z^\ 

Ponni»;  z   (580,  i^)M        /  (102.  i-i)»  a  (118,  «'  n  (121.  2.2)» 

a  (100,  «4)  m  (110,  /)  A  (208.  H)*  o  (111.  1)  u  (188,  1-8) 

h  (010,  «)  g  (180,  i-5)  o  f028  *.ï)  tw  ni  ^  ^^^^'  *-^>'  *    ^^'  ^'^^ 

€  (001,  0)         ,  ^jo6  fi)*        i  (m  1  »)•  *  ^^^^'  ^'^^'        *■  ^^^'  ^"*^ 

VZ:X    mWh,    -««1:2.,        f^Hp    vst^u, 


NI0BATE8,   TAH/TALATEB. 


^=^ 

n 

1 

X 

'l\ 

^ 

« 

-"  ' 

o       r 

?      6 

• 

89*    «' 

ea     =  Si"  66' 

45*    ff 

M     =  54°  311 

K'  53' 

«a-    =  87°  46* 

79°  IT 

<n     =  66'  481 
«     =  64°  18' 

•136'  W 

48°  SO' 

eu     =  48°  48' 

ao"  18' 

eê     =  63"  28' 

89°  381' 

en     =  61°    9' 

aa'  =  87°  53- 

71°  12' 

ff<T'  =  68' -56' 

er  ar 

uu'   =  39°  57' 

83-  19' 

/î/r  =  66-  17' 

(w"  =  "lOS'  48' 
o«"  =  87°  86' 
aa"'  =       81°  13' 


■'  =  87-     7' 

'  =  71*  46' 

=  110°  43' 

=  41'  10" 

=  51*  16i' 

=  61'  511' 

r5°  y 


63°  15' 
70'  40' 


bn      =    80'  se 
Au      =    50°    8" 


te'     =  lar  30' 

Twias*  :  tw.  pi.  e  common,  usnally  contact-twins,  heart-shaped  and  showing  a. 

délicate  feather-Iike  Btriatioii  on  a  (t.  5),  hère  rc  =  58°  40'  and  bb  =  121°  20'; 

•f  also  pénétra tion-twins.  Furtlier  tw.  pi,  q  (023)  mre  (f.  6), 

„'  hère    ce  =  118°  39',    bb  =  61°  21'.       CryeUls    ehoit 

priamatic,  ofteu  reutangular  prisnie  with   the  piiiacoids, 

abc,   pi'omiDent;  also  thin   tabular  ||  n;   the   pymmidB 

often    but    sliglitly    dev«loped,    sometimes,    nowever, 

acutely  terminuted  by  «  (133)  alone  (f.  2),     AIbo   in 

large  groupe  of  pai'allel  cryBtals,  and  massive. 

Cleavage:   a  ratlier  distinct;   b   lees  so.     Fracture 
sabconchoidal  to  uneven.     Brittle.     H. =  6.     G.  =  5'3- 
7'3,  varying  with  the  composition  (see  below).     Lueter 
submetailic,  ofteii  very  hrilliant,  sub-resinous.     Color 
StaDdisb,  Me.  iron-black,  grayish  and  brownish  black,  opaque;  rarely 

reddish  brown  and  translncent;  freqnently  iridesceut.     Streak  dark  rea  to  blaclc. 


COLUIiBITE  QBOUP:   COLUMBITE-^TANTALITE,  733 

Ck>]iip.,Tar. — Niobate  and  tantalate  of  iron  and  manganèse,  (Fe,Mn)(Nl),Ta),0^ 
passing  hy  insensible  gradations  from  normal  Golumbite,  the  nearly  pure  niobate, 
to  normal  Tantalite,  the  nearly  pure  tantalate.  The  iron  and  manganèse  alsa 
vary  widely.  Tin  and  wolii-am  are  présent  in  small  amount.  The  percentage 
composition  for  FeNb,0,  =  Niobium  pentoxide  82-7,  iron  protoxide  17*3  =  100;. 
for  FeTa,0,  =  Tantalum  pentoxide  86*1,  iron  protoxide  13*9  =  100. 

In  80036  varieties,  manganoeolumbite  or  manganotantalite,  tbe  iron  is  lar^ely  replaced  by 
mangaDese.  The  variety  from  Branchville,  anal.  10,  corresponds  to  MnNbaO«.MnTasOc;  ci. 
aiso  anal.  83.    The  manganotantalite  of  Sanarka  (anal.  18)  is  esséntially  MnTaaOt. 

Tbe  connection  between  tbe  spécifie  gravlty  and  tbe  percentage  of  metallic  acids  is  sbown 
in  the  following  table  from  Marignac,  Bibl.  Univ.,  26,  26, 1866.    See  alao  analyses  below. 


G. 

Ta,0, 

Greenland 

6-86 

3-8 

Bodenmais 

Acworth.  N.  H. 

5-65 

15-8 

Haddam 

Limoges 

6-70 

18-8 

Bodenmais 

Bodenmais  {Dian&ê) 

6-74 

18-4 

Haddam 

Haddam 

6-85 

100 

TantàliU 

G. 

Ta,0 

5*92 

271 

605 

80-4 

606 

854 

618 

81-5 

708  65-6. 

Cbtbt.  Columbitb  and  TAirrALiTB. 

Axial.— l.Blomstrand,  J.  pr.  Ch.,  99,  44,  1866.  2,  Genth,  Proc.  Ac.  Pbilad.,  51,  1889. 
8.  O.  D.  Allen.  Dana  Min.,  App.  m,  30.  1882.  4,  Cossa.  Rend.  Ace.  Linc,  3.  111,  1887^ 
5,  Janovsky.  Ber.  Ak.  Wien,  80  (1),  34,  1879.  6,  T.  B.  Osbome,  Am.  J.  Se.  30,  886,  1885. 
7-9,  Blomstrand,  1.  c.  10,  Comstock.  Am.  J.  Se,  19.  181,  1880.  il,  Dunnlngton,  Am.  Gh.  J., 
4, 188,  1882.    12,  Comstock,  1.  c.    18,  Blomstrand.  Vh.  Min.  Ges.,  23,  188,  1»37. 

G.         Nb,0.  Ta,Oi  SnO,  WO,    FeO   MnO   CaO  MgO 

1.  Groenland  5-895       7797      —      073    0-13    17-83    8*28      —     023  PbO   012, 

rZrO   0*18  =:  99*92 
2   Minerai  Hlll,  Fa.      6*26         76*26      0*83    016     ir.t      7*65  11*29    066    0Ô7  UO,    018, 

[Y,0, 1*78,  Ce,0«  0-84,  ZrO,  0*67,  ign.  0*88  =  100*22 
a  Standisb.  Me.  5*65         68*99      9*22         1*61         16  80    8*65      —       -^   =  100*27 

4.  Craveggia  5-68         6517    18*85    023      —       984    8*98    1*17     ir,    =    98*74 

5.  Isergebirge  5  74         62*64    16-25»  0*41    1*01    18*06    611      —       —    ZrO,  0-48,, 

[HaO  0-84  =  100-30 
6    Branchville  5*73      f  60*70    19*20      —       —     1291    7*03      —       —   =    99  84 

7.  Bodenmais  5*75         56*48    22*79    0*58    1*07    15  82    289      —     0*40  ZrO.  0*28, 

[HiO  0  85  =  10011 

8.  Haddam  615         51*53    28*55    0*34    0*76    18*54    4  55    *—     0*42  ZrO,  0*34. 

[HsO  0*16  =  10019 

9.  Bodenmais  6*26         48  87    30*58         0*91         15*70    2*95     —     014  H,0  0*40  r= 

[99-55 

10.  Branchville  6*59         8016    52*29      —       —       0*43  15*58    0*87      —   =  98*88 

11.  Amelia  Co.,  Va.        6*48         31*40    58*41      «r.       —       5*07    8*05    1*27    0*20  ¥,0.?   082 

r=  100*22^ 

12.  Northfield  6*84      {  26*81    56*90      —       —     1005    5*88      —       —   =  9964 

13.  Sanarka  [100-83 

Manganotantalite  7  901  4*47    79*81  0*67  1*17  13  88    0*17      —  ign.  016  = 

»  Other  déterminations  gave:  NbtOi  62*25,  61*98,  6203;  TaaO»  16*31,  1712,  16*55,  respectively. 

Tbe  following  are  analyses  by  W.  P.  Headden  (Am.  J.  Se..  41,  89, 1891)  cbiefly  of  columbite 
from  tbe  Black  Hills,  S.  Dakota.  Anals.  14-21  are  ail  from  tbe  Ètta  mine,  and  sbow  well  the 
variation  in  the  metallic  acids,  even  in  spécimens  from  a  single  locality  (also  sbown  in  specimeua 
from  Haddam  and  Bodenmais);  further  the  acoompanying  variation  in  spécifie  gravity. 

MnO 

707  CaO  0-21  =  100*88 
7*80  =  100-34 
10  94  =  100  29 
9-09  CttO  0  78,  MgO  0*10 
8-82  =  100-31      [=  99  89 
9  26  =  100  20 
10-71  =  100  70 
10*40=    99*70 


G. 

NbaO.  Ta,0. 

SnOa 

FeO 

14.  Etta  Mine, 

Black  Hills      5-8U0 

5409    18-20 

0-10 

11-21 

15. 

6-181 

47-05    3404 

030 

11-15 

16. 

6*246 

46-59    35-14 

018 

7-44 

17. 

6-376 

40-87    41-14 

0-13 

8-28 

18. 

6-515 

8994    4-2-96 

tr. 

8-59 

19. 

6-612 

3511     4711 

0-35 

8-37 

20. 

6707 

31-31     52  49 

0-09 

6-10 

21. 

6750 

29-78    5328 

013 

6*11 

734 


mOBATSa.  TANTALATEB. 


tt 


II 


22.  PeerlessM.,  Black  Hills, 

24.  Bob  Ingersoll  M..  *' 

25.  SarahM., 
26. 
27.  MalloryQulch 

29*.  Tolo  M.,  Nigger  HUl  Distr.  6  502 

80.  Turkey  Creek,  Col.  5-888 

81.  Haddam,  Codh.  5*780 

82.  Mitchell  Co.,  N.  C.  — 
88.  £lk  Creek,  S.  D.                    6170 

»  Incl.  114  W0«. 


G. 

6-878 
6-445 
5001 
6-804 
6-565 
6-282 
6-469 


NbiO»  TaiOi  SnO,  FeO  MdO 

87-29    44-87    0  09  687  1102 

40-28    4209    019  6*70  11-28 

57-82    2843    0  09  629  1855 


61-72  18-98  0-25  11*21 

4007  42*92  0*20  9*78 

41*69  40-19  011  9-88 

87*28  4448  016  9*29 

24-40  57-60  0*41  1446 

78-45  2-74  1-86»  11  82 

60-52  19-71  0*09  1264 

70-98  9-27  017  1221 

47-22  84-27  032  1-89 


8-67 
7-24 
8-70 
8-68 


100*14 
100*49 
100*68 
100  79 
100*16 
100-57 
99*89 


2*66  CaO  0  78  =  10015»* 
9-70  CaO  0-61  =    9917 
7-51  =  100-47 
7*80  CaO  0-80  =  100*78 
16  25=    99*96 


^  4*46  of  admixed  SiiO«  deducted. 


For  other  earlier  analyses,  see  5th  Ed..  p.  517;  also  (incomplète  as. regards  séparation  of 
metallic  acids)  Colorado,  G.  =  5-16.  and  Yancey  Co.,  N.  C.,  G.  =  5*6,  Smitb,  Am.  J.  Se.,  13, 
359,  1877;  San  Roque,  Argentine  Rep.,  G.=  5-625.  Siewert,  Min.  Mitth.,  224, 1873;  Middletown, 
G.=  6-14,  Hallock.  Am.  J.  8c  .  21,  412, 1881;  Turkey  Creek,  Jefferson  Co.,  Colorado,  G.=  5-48, 
MnO  11-23,  Proc.  Col.  Se.  Soc.,  2,  81,  1886. 

IfordenskiOld  (1.  c.)  obtained  for  tbe  mangantalite  from  XJt5:  G.  =  6'8,  NbsOt,TasO»  85*5, 
FeO  3-6.  MnO  95,  CaO  12  =  99-8. 

Massive  Tantalitk. 

The  following  are  analyses  of  tantalite.  chiefly  massive,  in  part  belonfflng  with  normal 
columbite  tantalite  above,  in  part  witb  skogbOlite  (and  ixiolite)  below.  Tne  analyses  of  the 
crystnllized  skogbOlite  and  ixiolite  are  also  included. 

Anal.— 1,  2,  l\g.,  Ber.  Ak.  Berlin,  164,  1871.  3,  Comstock,  Am.  J.  Se.,  19,  181,  1880. 
4,  Mgc,  Bibl.  Univ.,  25,  26,  1866.  5,  6,  Rg..  1.  c.  7,  A.  Nd.,  Pogg.,  101,  629,  1857. 
8-10.  W.  P.  Headden,  Am.  J.  Se,  41,  98. 1891;  also  earlier  Schaeffer,  ibid.,  28,  480,  1884. 
11,  12,  Rg.,  1.  c. 


1.  Broddbo? 

2.  Broddbo 
8.  Yancey  Co.,  N.  C. 

4.  Broddbo 

5.  Rosendal,  Klmito 

6.  Hftrkflsaari.  Tammela 

7.  Skogbôle.  Skogbôlite 

8.  Grizzly-Bear  Gulch,  S.  D. 
9. 

10.  Coosa  Co.,  Ala. 

11.  Skogbôle,  Ixiolite 
12. 


i( 


G. 

6-082 

6-811 

6-88 

7*03 

7*277 

7-384 

7*85 

7-773 

8-200 

7-232 
7*272 


NbïOft  Ta,0.  SnO,  FeO  MnO 

40-21  42*15  0-18  1600  1-07*  =  99-61 

29-27  49  64  2-49«>  13*77  288  ign.  0*75  =  98*80 

23*63  59*92      —  12-86  3*06  MgO  0*34  =  99*81 

10-88  65*60  6*10  8  95  6*61  =  98*14 

1314  70*53  0*82  14-30  1*80  =  99  99 

7-54  76*34  070  1890  142  =  9990 

—  84*44  1*26  18*41  0*96  CuO  0*14,  CaO  015  = 

6-23  78-20  0-68  1400  0  81  =    99*92            [100'86 

3-57  82  23  032  12  67  1-88  =  10012 

8-78  71*37  5-38  844  5*37=    99-34« 

19-24  63-58  1*70  919  597  ign.  023  =  99*91 

12-26'»  69-97  2*94  1488       =  100 


Incl  CaO. 


^  With  trace  WO,. 


Ign.  0-20  deducted. 


*  Incl.  1  p.  c.  TiOj. 


Pyr.,  etc. — For  tantalite  B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron 
glass,  wbich,  at  a  certain  point  of  saturation,  gives,  when  treated  in  R.F.  and  subsequently 
Samed..  a  grayish  white  beaa;  if  completely  saturated  becomes  of  itself  cloudv  on  cooling.  With 
sait  of  phosphorus  dissolves  slowly,  giving  an  iron  glass.  wbich  in  R.F.,  if  free  from  tungsten, 
is  pale  yellow  on  cooling;  treated  with  tin  on  charcoal  it  becomes  green.  If  tungsten  is  présent 
the  bead  is  dark  red,  and  is  unchanged  in  color  when  treated  with  tin  on  charcoal.  With  soda 
and  niter  ^ves  a  ffreenish  blue  manganèse  reaction.  On  charcoal,  with  soda  and  suiflcient 
bonix  to  dissolve  the  oxide  of  iron,  gives  in  R.F.  meUilIic  tin.  Decomposed  on  fusion  with 
potassium  bisulphate  in  the  platinum  spoon,  and  gives  on  treatment  with  dilute  hydrochloric 
acid  a  yellow  solution  and  a  heav^  white  powder,  which,  on  addition  of  metallic  zinc,  assumes 
a  smalt-blue  color;  on  dilution  with  water  the  blue  color  soon  disappears  (Kbl  ). 

For  columbite  nearly  as  with  tantalite.  Von  Kobell  states  that  when  decomposed  by  fusioa 
with  caustic  potash,  and  treated  with  hjrdroohloric  and  .sulphuric  acids,  it  gives,  on  the  addition 
of  zinc,  a  blue  color  much  more  lasting  than  with  tantalite;  and  the  variety  dianite,  when 
siinilarly  treated.  gives,  on  boiling  with  tin-foil,  and  dilution  with  its  volume  of  water,  a 
sapphire-blue  fluid,  while,  with  tantalite  and  ordiuai-]r  columbite,  the  metallic  acid  remains 
uuaiasolved.  The  varletv  from  Haddam,  Ct..  is  partiallv  decomposed  when  the  powdered 
minerai  is  evaporated  to  dryness  with  concentrated  sulphuric  acid,  its  color  is  changed  to  white, 
light  gTv^.  or  yellow,  and  when  boiled  with  hydrochloric  acid  and  metallic  zinc  it  gives  a  beantifol 
blue.  The  remarkably  pure  and  unaltered  columbite  from  Arksut-fiord  In  Greenland  la  alao 
partially  decomposed  by  sulphuric  acid.  and  the  product  gives  the  reaction  test  with  sine, 
above. 


COLUMBITE  GROUP:   COLUMBITE^TANT ALITE.  Td5 

Obs.— Occurs  at  Rabenstein,  near  Zwiesel,  and  Bodenmais.  Bavaria.  in  granité,  with  iolite 
«nd  magnetite;  at  Tirachenreuth,  Bavaria;  at  Craveggia,  Italy;  at  Tammela,  in  Finland;  at 
Cbanteloube,  near  Limoges,  in  pegmatyte  with  tantalite;  near  Miask,  in  the  Ilmen  Mts.,  with 
aamarskite;  in  the  gold-washings  of  the  Sanarka  région  in  the  Ural;  at  Hermanskftr,  near 
B^Orsk&r,  in  Finland;  in  OreenSind,  in  cryolite,  at  lyigtut  (or  Evigtok),  in  brilliant  crystals; 
disseminated  tbrough  or  among  the  wolframite  of  Auvergne,  and  detected  by  acting  with  aqua- 
regia,  which  dissolves  the  wolframite  and  leaves  untouched  the  columbite  (Fhipson,  Ch.  Kews, 
160, 1867);  at  Montevideo,  8.  A.;  San  Roque,  Argentine  Republic. 

In  the  United  States,  in  Mains,  at  Standish,  in  splendent  crystals  in  fi;ranlte;  also  at  Stone- 
ham  with  cassiterite,  etc.  In  N,  Hampêhire,  at  Plymouth,  witb  beryf;  at  Acworth,  at  the 
mica  mine.  In  Moêê,,  at  Ohesterfleld,  some  âne  crystals,  associated  with  blue  and  green  tour- 
maline and  béryl,  in  a  vein  of  albitic  granité;  lUao  Beverly;  Northfleld,  Mass.  (anal.  12),  with 
béryl.  In  CànneeUeut,  at  Haddam,  2  m.  f rom  the  village,  in  a  granité  vein,  some  of  the  crystals 
«everal  pounds  in  weight;  also  at  the  chrysoberyl  locality,  but  not  now  accessible:  also  at  the 
iolite  locality,  Haddam;  near  Middletown.  in  a  feldspar  vein  in  fine  crystals,  some  very  large; 
«t  Brauchville,  Fairfleld  Co.,  in  a  vein  of  albitic  granité,  in  large  crystals  and  aggregates  of 
crystals,  sometimes  weighing  many  pounds,  also  in  minute  thin  tabular  crystals  translucent 
{manganoeolumbite,  anal.  10)  implanted  upon  spodumene;  also  at  other  points  in  tbe  neigh- 
borhood  of  Brauchville  in  granité  veins.  In  N.  York,  at  Oreenfield,  with  chrysoberyl.  In 
Psnn.,  Minerai  Hill,  Delaware  Co.  In  Virginia^  Amelia  Co.,  in  fine  splendent  crystals  with 
microlite.  monazite  (p.  728),  etc.  In  N,  Garolina,  with  samarskite  crystals  in  parallel  position  at 
the  Wiseman's  mica  mines  of  Mitchell  Co.;  also  at  the  Deake  mine  and  other  points;  Ray 's  mine 
in  Tancey  Co.;  Balsam  (}ap  in  Buncombe  Co.;  near  Franklin,  Maçon  Co.;  White  Plains,  Alex- 
ander  Co.  In  Colorado,  on  microcline  at  the  Pike's  Peak  région;  Turkey  Creek,  Jefferson  Co. 
<11'28  MnO).  In  8,  Dakota,  in  the  Black  Hills  région,  common  in  the  granité  veins  associ- 
ated with  cassiterite,  béryl,  etc.  ;  the  crystals  and  crystalline  groups  are  of ten  large,  one  mass  is 
estimated  to  bave  weighed  2000  Ibs.  ;  most  abundant  at  the  Ëtta  and  Bob  Ingersoll  mines;  also 
at  other  points  in  Pennington  Co  ;  also  in  Nigger  Hill  distr..  in  Lawrence  Co.,  sometimes 
«ssocialed  with  stream  tin.  Cf.  Headden,  1.  c,  also  W.  P.  Blnke.  Am.  J.  Se.,  28,  840.  1884, 
41,  403,  1891  (figures  and  measurements,  Pfd.).    In  CcUtfomia,  Eing's  Creek  distr.,  Fresno  Co. 

MangantarUalUê  of  Nordenskifîld  is  from  UtO,  Sweden.  where  it  occurs  with  petalite. 
lepidolite,  microlite,  etc.  Mànganoiantaliteot  Arzruni  is  from  the  gold-washings  in  the  Sanarka 
région  in  the  Ural. 

Massive  tantalite  occurs  in  Yancey  Co.,  N.  C;  Coosa  Co.,  Ala.;  also  in  the  Black  Hills, 
8.  Dakota. 

Also  occurs  in  Finland,  in  Tammela.  at  Hftrkftsaari  near  Torro,  associated  with  giguitolite 
4md  rose  ouartz:  in  Eimito,  at  SkogbOle,  in  Somero  at  Kaidasuo,  and  in  Euortane  at  Katiala, 
with  lepidolite,  tourmaline,  and  béryl;  in  Sweden,  near  Falun,  at  Broddbo  and  Finbo;  in  France, 
^i  Cbanteloube  near  Limoges,  in  pegmatyte.  lldefotmte  is  from  Ildefonso,  Spain,  and  bas 
a  =  7-416,  H.  =  6-7. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatchett's  examina- 
tion  of  a  spécimen  sent  by  Govérnor  Winthrop  to  Sir  Hans  Sloane,  then  Président  of  the  Roval 
Society,  which  was  labeled  as  found  at  Neatneague  (better  Naumeag).  Dr.  S.  L.  Mitchill 
stated  (Med.  Repos.,  vol.  8)  that  it  was  taken  at  a  spring  at  New  London,  Conn.  Ko  locality 
bas  since  been  cfetected  at  that  place.  But  the  rediscoverv  of  it  at  Haddam,  first  published  by 
Dr.  Torrey  (Am.  J.  Se.,  4,  52,  1822),  and  since  near  Middletown,  about  7  m.  distant,  bas  led  to 
the  belief  that  the  original  locality  was  at  one  of  thèse  places,  which  are  about  80  m.  N.  W.  of  New 
London.  Mr.  J.  Hammond  Trumbull  in  a  letter  to  Prof.  Brush  (July  16,  1882)  discussinff  this 
«ubject,  remarks:  "The  name  of  Namueg  or  Naumeag,  originally  given  to  the  plantation  at 
New  London,  may  bave  been  extended — as  were  the  bounds  of  the  plantation — east  of  the 
Thames,  to  the  Mystic,  including  what  is  now  Groton.  I  conjectured  that  the  columbite  was 
found  neat-  Winthrop's  mil!  a  short  distance  above  the  head  of  Mystic.  and  there  used  to  be  a 
local  tradition  to  that  effect;  though  it  had  no  definite  value." 

The  meta!  of  columbite  was  named  columbium  by  Hatchett  in  1802,  from  Columbia,  a  name 
•of  America,  wlience  his  spécimen  was  received,  and  thus  came  the  name  eolwnbitt  Aven  by 
Jameson  and  Thomson  (see  further  below).  Rose,  after  iuvestigatiug  the  métal  ana  its  com- 
pounds,  named  it  anew,  callinç  it  niMum,  and  this  gave  rise  to  the  name  niobiie.  Baieriie 
is  from  the  Gkrman  nnme  of  Éavaria.  Torreliie  Thomson,  named  after  Dr.  J.  Torrey,  is  the 
ordinary  Middletown  columbite:  and  Oreenlandite  Breith.  is  that  from  Greenland;  both  names 
originated  partlv  in  erroneous  views  of  the  crystals  of  the  minerais.  Dianite  is  the  Bodenmais 
columbite,  in  which  v.  Kobell  supposed  he  had  discovered  the  acid  of*a  new  métal,  which  he 
called  dianiwn. 

No  gond  reasoD  bas  been  eiven  for  substituting  niMum  for  eolumbium,  and  it  is  contrary  to 
the  scientific  law  of  priori ty;  but  as  it  is  now  accepted  by  most  chemists  the  common  usage  is 
hère  followed. 

Tantalite  was  named  by  Ekeberg,  from  the  mythic  Tantalus,  in  playful  allusion  to  the 
difflculties(tantalizing)he  enrountered  in  his  attempts  to  make  a  solution  of  the  Finland  minerai 
in  acids.  The  name  wa.s  afterward  extended  to  the  American  minerai  columbite,  and  to  the 
same  from  other  localities;  while  the  name  columbite,  the  métal  columbium  haying  been 
discovered  a  little  prior  to  tantalum,  received  a  similar  extension,  so  as  to  include  ail  tantalite. 
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mOBATES,  TANTALATE8. 


The  subséquent  dlsooYery  that  tantalum  and  columblum  were  distinct  éléments  flnally  estab* 
lished  them  as  independent  species. 

R«f.— *  Ou  splendent  crystals  from  Standish,  Me.,  Zs.  Er..  12,  266,1886;  thèse  results  diiFer 
but  little  from  those  of  J.  D.  D.  (1 887)  on  the  Haddam  minerai.  The  form  seems  tovary  but  litUe 
witb  change  of  composition.  Analyses  1-18  (aiso  most  and  probably  ail  of  14-88)  belong  to  min- 
erais ha  vin  g  the  columbite  habit  and  angles;  even  the  crystals  of  manganotantaliU  of  Arzruni 
(aual.  IH,  a  mungnuese  tantalate)  show  tue  planes  a,  b,  e,  l,  k,  u,  n,  and  affords  nearly  the  same 
ratio  (below,  from  c/t  =  *19°  19',  bu  =  *S0^  SOA')-  It  is  plain,  therefore,  that  skogbOlite  and 
ixiolite  cannot  be  included  in  this  séries;  tbeir  relation  to  normal  columbite-tantalite  needs  further 
investigation  (cf.  belnw.  p.  787). 

The  followinff  axial  rntîos  are  interesting  for  comparlson,  although  it  is  to  be  noted  that  the 
crystals  seldom  alTow  of  accurate  measurements.  The  axes  of  Schrauf,  réf.  ^  below,  are  based 
upoD  angles  (only  approximate)  from  crystals  of  différent  localities  and  are  hence  of  no  value  for 
oomparison.  Schiauf  made  u  =  111,  g  =  110,  etc.,  see  list,  p.  787.  Cf.  also  Ek.,  Min.  RuhL, 
10,  261.  1891. 


Greenland 
Ilmen  Mts. 
Standish 
Haddam 
Sanarka 


G. 

Ta,0. 

à  :h:è 

6-89 

_ 

0-8292  :  1  :  08776 

Dx. 

6-57 

? 

0*8802  :  1  :  08822 

Ek. 

665 

9*2 

0*8285  :  1  :  0  8898 

£.  8.  D 

6-95 

29? 

0-8292  :  1  :  08778 

J.D.  D 

7-8 

79-8 

0-8804  :  1  :  08782 

Ans. 

»  J.  D.  D..  Am.  J.  Se,  32,  149,  1887,  and  Min.,  p.  870,  1887,  and  App.,  p.  65;  in  Min., 
p.  854,  1854,  the  forms,  580,  740,  085,  are  added  as  doubtf  ul. 

»  Rose,  twins.  Bodenmais.  Pogg.,  64.  171,  1846.  *  Mlr..  Min.,  p.  471,  1852.  »  Dx..  Green- 
land, Ann.  Mines.  8,  898.  1855.  ^  Schrauf,  Greenland,  Ber.  Ak.  Wien,  44  (1),  445.  1861. 
*  Maskelyne,  Montevideo,  Phil.  Mag.,  26,  41,  1868.  *  Penfield,  quoted  by  W.  JP.  Blake.  Am. 
J.  8c.,  41.  408, 1891. 


526A.  BkogbOUto.  A,  S,  Nardenêkiôld,  Beskr.  Fhil.  Min.,  80,  1855.  Tantalit  mit  zimmt- 
braunetn  Pulver,  Berulius,  Tammela  tantalit  N.  Nordenèkiôld,  Act.  8oc.  Fenn.,  1,  119,  read 
Apnl  25.  1882.  Pogg.,  60,  656,  1840. 

Orthorhombic.    Axes  à.bih  =  0*81696  :  1 :  0*65106. 

100  A  110  =  89'  14f,  001  A  101  =  88^  88^',  001  a  011  =  88"  4',  N.  NordenskiOld. 

Forms  1  a  (100,  t-i),  b  (010,  «),  r  f490,  »}).  n  (016,  H)»  f^  (OU.  l-Q.  q  (081,  84),  p(lll,  1), 
V  (822.  M),  o  (211,  2-2).     Also  x  (181,  8-à)? 

Angles  :  rr'  =  57*  6 ,  nn'  =  12"  28',  mm'  =  66'  8',  gq'  =  125*  47',  pp'  =  *67'  28i' 
pp"  =  91'  88i,    pp"*  =  ♦68'  58',    w'  =  90°  6,    oo'  =  106'  2U'. 

RP"  =  91*  45',    rr'  =  57''  3 ,    bq  =  29^  (27''  7  cale),    nn'  =  12%  wf  =  90*, 


Measured 
00'  =  110". 

1. 


2. 


ïlgs.  1,  8,  Skogbôlite,  N.  Nd. 
stated  to  be  only  rutile,  cf.  Gdt.,  Index.  3,  186,  1891. 


In  prismatic  crystals  (f.  1)  the  angle  of  the 
prism  near  that  of  yttrotautalite  and  samarskite. 

Cleavage  indistinct.  Fracture  uneven.  H.  = 
60-6  5.  G.  =  7*8-80.  Luster  metallic.  Color 
black.  Opaque.  Streak  blackish  brown  to  cinna- 
moii-brown. 

Comp.— £s8entially  FeTa,0«,  a  nearly  pure 
iron  tantalate.    Cf.  anal.  7,  p.  784. 

Obs.— From  Hftrkftsaari  in  Tammela.  Finland, 
associated  with  rose  quartz  and  gignatolite,  in 
albiiic  granité.  Also  with  ixiolite  at  Skogbôle  in 
Eimito.  This  is  the  minerai  ordinarily  caTled  tan- 
talite.  and  regarded  as  isomorphous  with  columbite 
(Rose,  Rg.  et  al.),  but  in  fact  as  shown  by  the 
author  havinç  quite  a  différent  though  relaled 
form.    Cf.  réf.  ^ 

A  minerai  from  Pisek.  Bohemla,  referred  ta 
tantalite  by  Vrba  (Zs.  Er..  16.  201,  1889),  is  Uiter 


Ixiolite  A.  B.  Nordenskidld,  Pogg..  101,  682,  1857.    Eimito-tantalit  N.  NortUnskiôid^ 
Ixionolit  F.  J.  Wiik.    Eassiterotantal  Hausm.     Cassitero-tantalite. 

Orthorhombic.     Axes  â  :  b  :  è  =^  05508  .1.1  2460  A.  E.  NordenskiOld. 
100  a  110  =  28'  501',  001  A  101  =  66''  9f .  001  A  011  =  *6V  16'. 


COLUMBITE  GBOUP:  COLUMBITE—TANTALITE,  TèT 

Porma:  a  (100,  t-i).  0(010,  ^f),  c  (001,  0);  m  (110. /),  «  (108.  H)?  tw.  pi.;  »(011,  l-«),. 
i  (081.  84),  p  (111,  1).  Angles  :  mm"'  =  57**  41V,  «  =  S?**  1',  «»'  =  102°  80',  U  =  150"  8\. 
«p  =  •68- 50.  ;>p'  =  lOQ**  32',  i?p"'  =  58''  28'. 

Crystals  rectangular  prismB  (a  h  «),  sometimes  twins  with  »  (108)  as  tw.  pi.  Fracture  uneven- 
to  subconchoidal.  BritUe.  H.  =  6-6*5.  G.  =  7*0-7*1.  Luster  submetallic.  Color  blackish 
gray  to  steel-gray.    Powder  brown. 

In  composition  a  niobo-tantalate  of  iron  and  manganèse,  containing  also  a  small  amount  of 
tio  (anal.  11,  p.  784).  An  analysis  by  NordenskiOld  gave  18  p.  c.  dn  dioxide,  but  thls  is  not  con- 
armed  by  Rg.  (MiD.  Ch.,  857,  1875). 

From  Skogbôle  in  Eimito,  Finland.  Named  from  Ixion,  a  mythological  person  related  to 
Tan  talus. 

SeloUon  af  ShogbdUU  and  IxiolUe  to  ColumbUe-tanieUUe.  That  there  is  a  certain  relatioD 
between  tbe  forms  of  columbite  and  tbe  above  two  kinds  of  tantalite  bas  been  shown  by  various- 
aathors;  it  is  exhibited  in  the  following  axial  ratios  starting  from  tbe  axes  of  eacb  given  aboyé  : 

Columbite  à  :  l  :    è  =  0-8285  :  1  :  0*8898 

àe  =  0*8170  :  1  :  0  8681 
SkogbOlite 


Ixiolite 


0  =   0*8160  :  1  :  0*7960 
{e  =   0*8069  :  1  :  0  7541 

te  =  0*8262  :  1  :  0  8807 


In  1  under  botb  skogbOlite  and  ixiolite  tbe  occurring  prism  (llke  samarskite  In  angle)  bas. 
tbe  symbol  (490),  In  2  tbe  symbol  (820)  ot  columbite — tbe  symbols  of  tbe  otber  planes  are  in 
gênerai  less  simple,  and  tbe  value  of  tbis  comparison  is  doubtf  ul. 

Grotb  proposes  to  retain  Scbrauf 's  position  for  columbite,  while  doubling  the  à  and  i  axes» 
giving  for  columbite  (Standish)  and  tantalite-skogbôlite: 

Columbite  à  :  b  :  i  =  0*8047  :  1  :  0*7159 

Tantalite-8kogb()lite  à:i:  è  =  0*8170  :  1  :  0*6511 

The  similarity,  however,  is  more  apparent  tbnn  real;  for  nearly  ail  the  prominent  planes  of 
each  species  are  wanting  on  the  otber,  and  the  habit  is  very  différent — moreover,  true  tantalite 
corresponds  exactly  with  columbite  in  botb  habit  and  angle. 

Tbe  following  table  shows  the  planes  of  tantalite-skogbOlite  common  to  columbite  with  the 
symbols  in  the  positions  of  Dana,  Schrauf  and  Groth;  also  the  prominent  planes  of  each  species 
(those  in  parenthèses  not  having  been  observed). 


Dana. 

Columbite 
Schrauf. 

Groth. 

Tantalite-skogbOlite 

N.  Nd. 

a 

100 

010 

010 

b 

010 

b 

010 

100 

100 

a 

100 

h 

208 

021 

011 

M 

on 

a 

218 

168 

188 

0 

288 

121 

111 

•    P 

111 

ê 

268 

221 

211 

0 

211 

Alflo 

m 

110 

180 

280 

(280) 

i 

180 

110 

120 

(120) 

108 

011 

012 

(012) 

0 

111 

181 

282 

(282) 
(212> 

u 

188 

111 

212 

fC 

121 

281 

482 

(482) 

ÂlflO 

(820) 

(290) 

(490) 

r 

490 

(109) 

(018) 

(016) 

n 

016 

(201) 

(061) 

(081) 

9 

081 

(496) 

(842) 

(822) 

9 

822 

iÙBHGiTB.    Hmenite  Brooke,  Phll.  Mag..  10,  187.  1831.    Mengit  G.  Bose,  Rels.  Ural,  2, 

88,  1842. 

Occurs  in  short  prlsms  terminated  by  a  pyramid.    The  andes  are  nearly  those  of  columbite-. 
Aiid  Des  Cloizeaux  states  (priv.  contr.)  that  there  can  be  no  doubt  that  it  is  really  that  speciesk 
The  planes  are  then  a,  m,  g,  u;  angles  gff'  =  48"  40',  uu  =  78'  50',  uu'"  =  29"  28'  Br.»ok«» 
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O.  =  6-48.  ColoT  black.  Occura  In  small  crystAls  embedded  1d  the  alblte  of  tbe  Knnlta  vdns 
In  the  Ilmen  mountsina.  Named  mengiU,  after  Menge,  the  dificoverer  of  the  mlDeiKl.  The 
mengiu  of  Brooke  U  monazile. 

Hbrmasnolitk  C.  U.  Sumt^d.  Am.  J.  Bc.,  60.  90,  1870;  11,  140,  l'TS.  A  mlneml  from 
Haddam,  Cunn.,  probably  idenucal  with  columbite.  Cf.  Hermaim,  who  found  in  tt  "  hjpo- 
tsniollcacld,"  hypoilmenic  add,  etc..  J.  pr.  Ch..  13,  886.  lB7fl;  furlher  DeUfontaine,  Am.  J. 
8c.,  13,  890.  1877.  aleo  Mfo.,  Sth  Ed.,  3d  App.,  p.  80. 

Fkrhoiuœnite  Bermann,  S.  pr.  Ch.,  2,  118,  1870.  A  Und  of  columbite  from  HiiridMn. 
Coouecticut. 


627.  TAFIOLTTB.     Tapiollt  A.  E.  NbrâetukiStd,  Ofr.  Ak.  Stockh.,  20,  445,  188& 
l^tftllte  <(r.  Bnkulft)  Arppe,  Act.  Boc.  Fenn.,  6.  690,  1661. 

Tetmgonal.     Axis  è  =  0-6464;  001  A  101  =  32°  52}'  Nordenekiôld. 
Form»:    o(I00.  i-ii;  m  (110.  /);  «{101.  1-i);  j)(lll.  1),  c  (001.  0) 

AoKlea  :    m'  =  46*  0',  pp'  =  66°  691'  pp"  =  *S4°  52'.    The  form  Is  very  oear  that  ot  rutile, 
cuiltenie.  and  zircon. 

lu  sqnare  oct&hedrotiB,  ofton  monocliDÎc  in  appearance  bj  distortion. 
Cleavage  not  distinct.     H.  -  6.     G.  =  7-36  Nd.;  7496  I^.      Laster  atrong 
adamantine,  approachiog  metallic.     Golor  pure  black.     Opaque. 

Comp, — A  tantalate  and  niobate  of  iron,   having  tiie  aame  composition  aa 
tantalite.  Fe(Ta,Nb),0.  =  (Ta  :  Nb  =  4  : 1),  Tantalum  pentoiide  73-9,  niobiom 
pentoside  ll'l,  iron  protoxide  15*0  =  100. 
AnaL— Bg.,  Ber.  Ak.  Berlin,  181.  1871.    For  carlier  analyses  eee  Gtb  Ed.,  p.  610. 
Ta,0,        nbtû.         SoO,  PeO  MnO 

G.  =  740«  78-91  11-23  048  1447  0-81  =  lOO"» 

Pyr.,  alo. — B.B.  behaTea  like  taniallle,  but  glvee  no  réaction  for  manganèse. 
Obs— Occure  near  the  Eulmala  farm,  In  the  village  oï  Sukula,  in  the  pari 
Rolaad,  la  wblte  pegmatyte  gnnlte.  wllh  beijl,  tourmaline,  aod  aiseoopyrlte. 
Named  from  au  ancien)  FHimish  dlvlnltj. 


4.  Samsrsklte  Oroup.     Ortborhombio. 

laB.  rTTROTANTAIJTEI.  Tltrotanlal  EkeUrg,  Ak.  H.  Stockh.,  33,  80,  I80S.  Tantale 
'ozldê  yttrifère  H.,  Tr..  1833.  YUroilmenlt  ^rm..  J.  pr.  Ch.,  3B,  IIS,  1840.  Schwaraet 
Ttlrotantallt. 

Orthorbombic.    Axes  à  :i:i  =  0-54115  :  1  :  1-1330  A.  Ë.  Nordenakiôld'. 
100  A  110  -  28°  25^',  001  A  101  =  64°  28i',  001  A  011  =  48°  34'. 
Poraw:    6(010,  i-i),  e(001,  0);  e(910,<-à).  tn  (110, /j.  pliSO.i-i),  ç(lSO.  ^};  ((801.24); 
/î  (011,  1-i). 

Angles:  oe"  =  80' 17,  nw»'"  =  66°  60',  sp' =  85' 88',  6j  =  •30*  IT.  w*  =  158°  S". 
fifi-  =97°  8',    bff  =  «41°  26'. 

Grystals  prismatic,  often  ûx-eided  witb  m,  b  prominent; 
aiso  tabular  Q  è. 

Clearago:  b  very  indistinct.  Fracture  small  coQchoidal. 
H.  =  5-5-5.  G.  =  5'5-5'9,  Luster  submetallic  to  vitreous  and 
greaay.  Golor  black,  brown,  brownish  yellow,  straw-yellow. 
Streak  gray  to  coloriées.     Opaque  to  snbtranslncent. 

Coup.— Essentially  RR,(Ta,Nb).0,.  +  4H,0,  accoiding  to 
Eammelsberg,  with  R  =  Fe.Ga,  R  =  Y,Er,Ge,  etc.     The  water 
may  be  secondury. 
The  BO-cnlled  yellow  yttrotnululitc  of  Ytlerby  and  Eârarfvet  belongs  lo  ferguaotdte  (p.  73B) 
-<W  sbown  by  Rammelsberg. 

AnaL— 1,  A.  Nd.,  I.  c.    3.  Kg..  Min.  Ch.,  860.  1676.  aIso  Pagg..  160.  800.  187a 


8AMABSKITB  GROUPSAMABSKITE. 


73» 


Ta,0,Nb,0,      WO,    SnO,    Y,0,   Er,0,  Ce,0.   UO,     FeO 


2.  56-56 

3.  G.  =  5*425    I  46-25       12-82 


3-87       — 
2-86     1*12 


19-56       —        —      0-82     8*90 
10-52     6-71     2*22     1-61     8*80 


CaO  H,0 
[=  100-66 
4-27    6-68 
5-78    6-81 
[=  98-95^ 


P3rr.,  etc.~In  the  closed  tube  yields  water,  turns  yellow.  On  intense  ignition  both  varietiea 
become  white.  B.B.  infusible.  With  sait  of  pbospnorus  dissolves  with  at  first  a  séparation  of 
a  wbite  skeleton  of  tantalic  acid,  wbicb  witb  a  stronç  beat  is  also  dissolved;  gives  a  glass  faintly 
tiuted  rosered  from  tbe  présence  of  tuugsten.  ISTot  decomposed  by  acids.  Decomposed  on 
fusion  witb  potassium  bisulphate,  and  wben  tbe  product  is  boiled  witb  hydrocbloric  acid  metallic 
zinc  gives  a  pale  blue  color  to  tbe  solution  wbicb  soon  fades. 

Obs.— Occurs  in  Sweden  at  Ytterby,  near  Vaxbolm,  in  red  feldspar;  at  Finbo  and  Broddbo^. 
near  Falun,  embcdded  in  quartz  and  albite,  associated  witb  garnet,  mica,  and  pyropbysalite. 

Tbe  name  pttrotantalite  alludes  to  tbe  composition.  TUroilmêmie  was  given  to  a  variety  by 
Herroann  upon  tbe  discovery  in  it  of  bis  êuppoêed  new  métal  ilmenium. 

Réf.— >  Ofv.  Ak.  Stockb..  17,  p.  28,  18«),  or  Pogg.,  111,  280,  1860. 


629.  8A1ISAR8KITB.  Uranotantal  K  Rose,  Pogg.,  48,  555, 1889.  Samarskit  (UranniobltL 
H.  Boêô,  Pogg.,  71,  157,  1847.  Tttroilmenit  Bmn„  J.  pr.  Cb.,  42,  129,  1847,  44,  216,  1848. 
Eytlandite  Adam,  Tàbl.  Min.,  81,  1869. 

Orthorhombic.    Axes  à:l\è  =  0-54565  :  1  :  0*51780  E.  S.  Dana\ 

100  A  110  =  28°  37|',  001  A  101  =  43°  30',  001  A  011  =  27°  22J'. 

Ponnji!    a  (100.  tW),    h  (010,  «);    m  (110,  /).    h  (120,  ^3);    e  (101.  1-î);    p  (111,   1); 

•  (281,  84). 

Angles:  mm"  =  57*  14',  Kh'  =  «85%  etf  =  «Sr,  pp'  =  80'  14*',  »>"  =  94*  28'. 
jjp"'  =  4r  10',    bp  =  69**  25',    w'  =  91'  88',    ô©  =  54*  5*'. 

Crystals  rectangular  prisms  (a,  b)^  with  e  (101)  prominent, 
also  prismatic  1  2  by  development  of  e^  sometimes  tabulai  ||  a 
or  I  0.  Faces  rongh  and  not  allowing  of  exact  measarement. 
Commonly  massive,  and  in  flattened  embedded  crains. 

Cleavage:  b  imperfect.  Fracture  conchoidal.  Brittle. 
H.  =  5-6.  G.  =  5 '6-5 -8.  Luster  vitreous  to  résinons, 
splendent.  Color  yelvet-black.  Streak  dark  reddish  brown. 
Nearly  opaque. 

Comp.— R,R,(Nb,Ta),0„  according  to  Rg.,  with  B=Fe,  Ca, 

m 

UO^  etc.;  B  =  cerium  and  yttrium  metals  chiefly. 

AnaL— 1,  Miss  £.  H.  Swallow,  Proc.  Nat.  Hlst.  Bost..  17,  424,  1875.     Mitcbell  Co    N  C 
2.  O.  D.  Allen,  Am.  J.  Se.,  14.  180,  1877.    8,  J.  L.  Smitb,  Am.  J.  Se., 
13,  862,  1877.    4,  5,  %.,  Zs.  G.  Ges.,  29.  817,  1877.     6.  Hoffmann,  Am.  J.  Se.,  24,  475, 1882. 
7,  Eoenig,  quoted  by  Q,  H.  Williams,  Minerais  of  Baltimore,  1887. 
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«1 


•I 

il 


O. 
1.  N.  CàraUna      6-755 


8. 


■« 


u 


s.  Canada 


6*79 


6-889 


6-078 


4-96 


7.  Baltimore6'96-«-20 


YO. 


Ta,Ot  Nb,Ot  SnOa.WOs  UOt  Oe,Oa(DitLa,)0|  TaOt  Er,0|  FeO    MnO  CaO  H,0 

9'91UO       617 CeO       18  84»     —      14*08   0-91    0-62*    066 

[Insol.  fr.  oerium  oxal&te  1-86  =  100*40 


M-96 


016 

}1S*80       87*60       0-06  18*64 

—         66*18       081  10*90 

14*86       41-07       0-16  10*90 

I    —         56-34       088  11-94 

0-10  10-76 


56-34 
56*41 
66*40* 


4*17  14-48      —       :0-76    0-78    0-56     118 

1=  1001 7 
4*94  14-49      —      11-74    1*68»    —     0*78 

[a  99*18 
8-87  610     10*80    14-61      —       —       — 

[TiO,  0*56  (SiOi)  B  100-96 
4*88  S-SO       8-88    1480     —       ~       _ 

[TlOa  106  =  99-88 
4-78  14*84  4-88    061    6*88       - 

[MgO  0*11,  NaaO  0*88.  K^O  0*89.  H,0  8*81  =  99*04 
18-48  UOa      8-86  11*90       '8-98     -       —      0-80 

[FeaOa  l'66,  AlaO.  800  ^  98-57 

*  JCgO.  •  8p.  grav.  5-77. 


Examination  of  tbe  earths  contalned  in  samarskite  from  Nortb  Carolina:  J.  L.  Smith 
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("  mosandruDi")»  C.  R,  87,  146,  148,  831,  1878.  Delafontaine  (terbium),  Bibl.  Univ.,  61,  378, 
1878;  id.  (decipium,  phillipium),  ib..  3,  246,  260,  1880;  C.  R..  93,  68. 1881.  Same  subject  dis- 
cuased  by  Marignac.  Bibl.  Univ.,  3.  418,  1880;  Roscoe,  J.  Ch.  Soc.  41,  277.  1882. 

P3rr.,  etc. — In  the  closed  tube  decrepitutes,  glows  like  gadolinite,  cracks  upen,  and  turns 
black,  ana  is  of  diminished  density.  B.B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
O.F.  gives  a  yellowish  nreen  to  red  bead,  in  R.F.  ayellow  to  greenish  black,  wblch  on  flaming 
becomes  opaque  and  yellowish  browu.  With  sait  of  phosphorus  in  both  fiâmes  an  emendd-green 
bead.  With  soda  yields  a  manganèse  reaction.  Decomposed  on  f  ucdon  with  potassium  bisul- 
phate,  yielding  a  yellow  mass  which  on  treatment  with  dilute  hydrochloric  acid  séparâtes  white 
tantalic  acid,  and  ou  boiling  with  metallic  zinc  gives  a  fine  blue  color.  Samarskite  in  powder  is 
also  sufficiently  decomposed  on  boiling  with  concentrated  sulphuric  acid  to  give  the  blue  réduc- 
tion test  when  the  acid  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs.— Occurs  in  reddÎBh  brown  feldspar,  with  crvstallized  œschynlte  and  columbite  (and 
sometimes  in  parallel  position  with  the  latter)  in  the  Ilmen  mountains,  near  Miask  in  the  Ural. 
The  largest  pièces  met  with  were  of  the  size  of  hazel-nuts. 

In  the  United  States,  rather  abundant  and  sometimes  in  large  masses,  up  to  20  Ibs.,  at  the 
Wiseman  mica  mine  in  Mitcbell  Co.,  N.  Carolina,  it  is  intimately  associated  with  columbite; 
also  at  the  Qrassy  Creek  mine,  Mitchell  Co.,  and  in  McDowell  Co.  Sparingly  at  Middletown, 
Gonn.  ;  also  at  Jones  Falls,  Baltimore,  Md.  ;  a  related  minerai  in  Colorado  (see  below).  Also  la 
BerthierCo..  Québec.  Canada. 

Named  after  the  Russi^n,  v.  Samarski. 

Alt. — An  altered  samarskite  from  Mitchell  .Co.,  N.  C,  called  "euzenite"  by  Smith  bas 
yielded  the  followhig  results:  1,  Smith.  1.  c.    2,  W.  H.  Seamon,  Ch.  News,  46,  205,  1882. 

Nb.O.  8nO„WO«  UO.   Y,0,  CcaO,  (Di,La)aO,      CaO      FeO     MnO    H,0 


V. 


^r 


0.  =  4*62  5412         0  21  958  2410  5*58      0*81      008      5  70 

r=:  09*58 
O.  =4*88  4709         0*40       15'15    18*46      1*40       400         1*58      709       —       9*55 

[=  99-67 

Réf.— 1  No.  Carolina,  Am.  J.  Se,  11,  201,  1876. 

A  minerai  related  to  samarskite  bas  been  found  in  the  granitic  débris  of  DevU's  Head  Mt., 
Douglas  Co..  Colorado.  In  small  fragments  up  to  the  size  oi  a  chestnut,  with  faint  suggestions 
of  a  crystalline  form.  Fracture  subconchoidal.  Veiy  brittle.  H.  =  5*5-6.  O.  =  6*18. 
Luster  vitreous.  Color  pitcb-black,  pale  brown  in  thin  splinters.  Streak  dirty  brown. 
Slightly  soluble  in  hydrochloric  acid.  B.B.  becomes  dull  but  does  not  fuse.  Composition 
given  in  1.  Another  sample  (anal.  2)  had  a  salmon-colored  streak;  a  third  (8)  seemed  to  bemuch 
altered.    Analyses,  W.  F.  Hillebrand,  Proc.  Col.  Se.  Soc,  3,  88,  1888. 

Nb,Ot  Ta,Ot  WO,  SnOa  ZrO,    UO,  ThO«  Ce,Ot  (Di,La),0|  Er,Ot  Y,0|  Fe,0|  Z^  H«0 

1.  27-77  87  a3  2-25  095  2-29*  408  8*64  0*54  l'SO  10-71  6-41  8T7  2»  IM  =  100« 
8.  2616  28-11  2-08  109  3*60> ,  4-88  860  0*49  212  10-70  696  8-73  8*60  1-30  =  9975 
«.       27*56  19*84  5 51  O'SS  810*     6*20»    819     0*41  1*44            9*80  564     8*90  4*81  8*94  s  100*18 

■  Ind.  some  TiO,.  •»  U0|. 

•Inl,  X  =  FeO 0*82    MnO 0*78    ZnOOOS    PbOO-TS    OaOO-87    UgO   —     K^OQrVr    (Na,U),O0-94 
2,  X  =  0*85  0-75  0-07  0*80  0*88  —  018  0*17 


■V 


8,  X  =  0*89  0*77  1"07  1*61  011  0*86 

NOHI.ITB  A.  E.  Nordenskiôld,  G.  FOr.  FOrh.,  1,  7,  1872. 

Massive.  Fracture  uneven.  Brittle.  H.  =  4'5-5'0.  G.  =  5*04.  Luster  vitreous.  Color 
l>lack- brown.     Streak  brown.     Opaque.    Analysis: 

NbaO»  50*48,  ZrO,  2-96,  UO  14*48,  Y9(Er8)0, 14*86,  Ce,0,  025,  FeO  8-09,  CaO  4-67. 
MnO,MgO  0-28,  CuO  0  11,  H«0  4*62  =  100*20. 

B.B.  fuses  quietly  on  the  ed^  to  a  dull  glass.  Decrepitates  slightly  in  giving  off  its  water. 
With  borax  easily  dissolved,  giving  a  bead  colored  by  uranium.  Easily  decomp^ed  by  waim 
sulphuric  acid. 

Found  in  a  feldspar  quarry  at  Nohl,  near  Kongelf,  Sweden.  One  fragment,  weighing  297 
.grams,  seemed  to  be  a  portion  of  a  mass  at  least  20  times  os  great. 

ViBTiNGHOFiTB  «.  Lojrumoêov—Damour,  Bull.  Ac.  St.  Pet.,  23,  468,  1877. 

Éssentially  a  ferruginous  variety  of  samarskite.  Amorphous.  H.  =  5*5-6.  G.  =  5*5& 
Color  black,  dull.  Streak  brown.  Luster  submetallic.  Easily  decomposed  by  HtS04.  Aa 
analysis  by  Damour  gave: 

Nb,0.  51  00,  TiO,  1*84,  ZrO,  0*96.  U,0,  8  85,  Y,0,  6*57,  Ce,(Di,La),0,  157,  FeO  28*00; 
HnO  2*67,  MgO  0*83,  ign.  1*80  =  99*09.     Locality  near  Lake  Baikal,  eastem  Siberia. 
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630.  ÂnNBRÔDITZ!.    W,  C,  Brôgger,  G.  FOr.  FOrh.,  5,  854,  1881.    AannerOdite. 

Orthorhombic.    Axes  «  :  J  :  i  =  0-82572  :  1  :  0-89434  Brôgger. 

100  A  110  =  39°  32|',  001  A  101  =  47°  17',  001  A  011  =  41°  48^. 


Formi: 

c 

(001,  0) 

^(180, 

i-S)             e  (021. 

2-ï) 

u  (188.  1-8) 

•  (100,  i-l) 
h  (010,  i-i) 

9 

m 

(580,^1) 
(110,  i) 

l  (106.  H)             0  (îll.  1) 
*(108,H)             /5(238,  H) 

ê  (268,  2-â) 
n  (168,  2^) 

«"'      =    52' 

48' 

**'  = 

89* 

42' 

en    =  61*  16^ 

««'"  =    80'    8i' 

mm"'  =    79' 

6' 

«'    - 

121' 

85' 

00'    =  77°  50' 

#•  '     =  110'  49^ 

gît       =    48' 

58' 

be    = 

♦29*' 

12i' 

tttt'  =  80'    7i' 

ao      =    51'    5' 

hg       =  *2r 

69' 

00     = 

54' 

88' 

ês     =  88'  49' 

a/3     =    61'  42i' 

U        =    20- 

28' 

eu    = 

48" 

58' 

00"  =  62'  29* 

au     =    74'  56' 

Twins  :  tw.  pi.  z  (530)  ;  also  e  (021).  In  prismatic  crystals  of  varied  habit, 
often  closely  resembling  colnmbite;  planes  sometimes  developed  according  to 
monoclinic  syminetry.  In  angles  near  columbitc,  also  polycrase.  Many  crystals 
often  grouped  in  parallel  position,  thus  forming  an  apparently  single  crystal  of 
considérable  size. 

Fracture  subconchoidal.  Brittle.  H.  =  6.  6.  =  5-7  of  anbydrous  crystals. 
Lnster  submetallic  to  greasy  snbmetallic.  Color  black.  Streak  dark  blackish 
brown  to  brownish  or  greenish  gray.     Opaque,  or  translucent  in  very  thin  splinters 

Comp.— Essentially  a  pyro-niobate  of  uranium  and  yttrium;  formula  doubtful, 
the  water  is  probably  not  esseutial. 
AnaL— C.  W.  Blomstrand. 

Cb,0»  SnO,  ZrO,  SiOa  ThO,  Oe.O«  7,0s  UO    PbO  FeO  MnO  CaO  MgO  K,0  Na,0  AlaOs  HsO 
48-18     016     1-97     2*51    2*87     2*68      7*10    18*28    8-40    8*88    0*20    8*86    O'ifi     0-16    0*82      0*28      8*19  =09*61 

Keglecting  the  tdlica,  the  formula  calculated  by  BlomstraDd  is  RtNbiO?  -j-  24HsO,  which 
makes  it  nearly  identical  with  samarskite.  and  also  to  the  less  certain  nohiite  (p.  740),  except  în 
the  water;  BrOgger,  however,  shows  tbat  the  water  is  not  essential,  but  is  due  to  a  partial  altéra- 
tion which  is  accompanied  by  a  lowering  of  the  hardness  (to  4*5)  and  spécifie  gravity  (to  4*28), 
and  a  loss  of  luster.  A  crystal  with  G.  =  5*7  showed  only  a  trace  of  water.  Tbe  minerai  is 
conséquent Iv  hardly  to  be  sepanited  from  samarskite  in  composition,  but  it  is  différent  in  form. 

F^r. — Fuses  B.B.  with  dif9cuUy.  Brôgger  remarks  that  ânnerOdite  (also  euxenite  and 
polycrase)  bears  much  the  same  relation  to  coTumbite  that  samarskite  does  to  tantalite  (skogbOlite): 
the  two  last  being  very  near  in  form.  as  are  ânnerOdite  and  columbite. 

Obfl. — From  the  pegmatyte  vein  at  Ânnerôd,  near  Moss.  Norway,  where  it  is  associated 
with  monazite,  alvite  (p.  487),  apatite,  magnetite,  béryl,  topaz,  and  other  minerais. 

631.  HŒLBAITB.  Hjelmit  A.  E.  Nardenskiôld,  Ofy.  Ak.  Stockh..  17.  84,  1860,  Pogg.. 
111,  279,  286,  1860. 

Orthorhombic.     Axes  â:h:è  =  0-4645  :  1  :  1-0264  WeibuU*. 

100  A  110  =  24°  54|',  001  A  101  =  65°  39',  001  A  011  =  45°44î'. 

Fomu  :    m  (110,  I),    p  (280,  ù  }),    r  (101,  1-î).    q  (201,  2-î). 

Angles  :  wm'"  =  49*  W,  pp'  =  69"  44'.  f^  =  181'  18*,  q^  =  154**  80',  çg"'  =  •26'  80'. 
mq  =  ♦27*'  48'. 

Crystiils  usually  rough  and  indistinct.    Massive,  withont  apparent  cleavase. 
H.  =  5.     G.  =.  5  -82.     Luster  metallic.     Color  pure  black.     Streak  grayish  ^ack. 

Comp. — A  stanno-tantalate  (and  niobate)  of  yttrium,  iron,  manganèse,  calcium; 
formula  doubtful. 

Anal.  8  gives  4R0.3TaiO».2HsO,  but  the  material  was  considerably  altered. 
AnaL— 1,  Nd.,  Le.    2,  Kg..  Ber.  Ch.  (Ses.,  926,  1870.     3,  4.  M.  Weibull,  G.  Fôr.  Fôrh.,  9. 
371,  1887. 
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1. 
2. 
8. 
4. 


a. 

6*82 
6-655 


Ta«0,  Nb,0»     WOt  SnO,    UOi     T.O.  Ce,0,  FeO  HnO  CaO   MgO  H,0 


62^ 


y-— 

6  66 


4-87      610      107    8-06    8-82    426    0*26    826 

[CuO  010  =  99-87 
54-62         16-86    0  28     460  461      181      0  48    241    6  68    406    0'46    4-57 

^ , '  [=  99-71 

7216  8-68    0-91      112    —  2*08  —     221    619    0*60    228 

V- ^ '    > ^ '  [PbO  0-21  =  98-70 

2-66    6-79    0-45      — 


75-66 


■      V 

2-12 


1-12    — 

2-84*     1-65 
•UO,. 


0-40      — 


'Pyt^  «to.— In  the  closed  tube  decrepitates  and  yields  water.  B.B.  infusible,  but  turna 
brown  in  O.F.  With  sait  of  phosphorus  easily  diasolved  to  a  bluish  ^pneen  glaas.  With  borax 
dissolves  to  a  clear  çlass,  which  remains  unchanged  on  flaming.  With  soda  on  charcoal  gives 
metallic  spangles  (NordenskiOld). 

Obs.— From  the  Kârarfvet  mine,  near  Falun,  Sweden,  along  with  gamet,  pyrophysalite, 
gadolinite,  asphaltum.  in  a  pegmatyte  granité. 

Named  for  the  Swedish  chemist,  P.  J.  Hielm  (1746-1818). 
"     >  G.  FOr.  FOrh.,  9,  871,  1887. 


^schynite  Group.    Orthorhombic. 

632.  2I80H7NITB.     ZSschynit  Ben,,  JB.,  9,  195,  1828.    Dystomes  Melan-Bn  Mohê,. 
Min ,  459,  1889. 

Orthorhombic.     Axes  à:l:è  —  0-48665  :  1  :  0-67366  Koksharov*. 
100  A  110  =  25**  57',  001  A  101  =  54**  9^',  001  A  011  =  33**  58'. 

Formai  :  e   (001,  0)  t  (860,  i-\f  n  (180,  ^S)*  «  (021,  24)* 

b  (010,  irl)  m  (110.  1)  r  (120,  i-i)  d  (101,  14)*  o  (111,  1) 


mm!"  =  •6r  54' 
it        =  101'  64i' 
rf       =    91''  88' 


nn'  =    68"  49* 
(W  =  108**  19' 

wf  =  loo"*  eo* 


te  =  •86'  85' 
ww  =  88**  0' 
vo   =    6r  44' 


00"    =  118"  59' 
o&"  =    48*    ^' 


/f^ 


m 


m 


rh 


M/ 

Miask.  Kk. 

1.  G.  =  5-28 
8.  G.  =  5  168 


Crystals  prismatic,  vertically  striated;   also  tabular  |  b  with  c,  fi. 
prominent,  b  striated  horizontally. 

Cleavage:    a  in  traces(?).      Fracture  small  conchoidal.     Brittle. 
H.  =  5-6.     G.  =4-93  Hitterô,  Bgr.;   5-118  Miask,  Kk.;    5-168  I^* 
Luster  snbmetallic  to  résinons,   nearly  dall.      Golor  nearly  black, 
inclining  to  brownish  yellow    when    translucent.      Streak  gray  or 
yellowish  brown,  almost  black.    Subtranslucent  to  opaque. 

Ck>mp. — A  niobate  and  titanate  (thorate)  of  the  cerium  matais 
chiefly,  also  in    small    amonnt    iron,   calcium,  etc.      Rammelsberg 

m  m 

calculâtes  R,Nb,0,..R,(Ti,Th).0„. 

Anal.-1,  %c.,  Bibl.  Uniy.,  29,  282,  1867.    2,  %..  Zs.  G.  Ges.,  29,  816, 
1877,  Min.  Cb.  £rg.,  2,  1886.    Ëarlier  analyses  see  5th  £d..  p.  622. 

Nb«0.    TiO,      ThO.     SnO,    Ce,0,     La,(Di,)0.  Y,0„(Er,0,)  PeO  CaO 

i  61-45»  15-75      018      18  49  5-60  112  817    2*76 

[îgn.  107  =  99-58 

tlO  8-84    2-60 

[=  99-61 


82-51         21-20      1755       —  1941  8-fO'  884    260 

•  Also  J  NbaO.  67-6,  TiO,  424  =  100,  or  NbaO.  2964,  TiO,  21  81  =  61  46. 


Pyr.,  etc. — In  tbe  open  tube  yields  water  and  traces  of  fluorine.  B.B.  in  tbe  forceps  swells 
np  and  changes  its  color  from  black  to  a  nisty  brown.  In  borax  dissolves  easily  in  O.F.,  givinr 
a  yellow  bead  while  bot,  and  on  cooling  becomes  colorless;  in  R.F.  with  tin  gives  a  blood-rea 
bead.  More  difiicultly  soluble  in  sait  of  phosphorus;  with  a  small  amount  of  the  assav  gives  a 
colorless  bead,  while  with  a  larger  quantity  there  sepamtes  a  white  substance  which  clouds  the 
bead;  in  li.F.,  with  tin  ou  charcoal,  ^eld s  an  ametliystine  ginss  (Berzeliusl.  Decomposed  on. 
fusion  with  potash;  yields  reactions  sirailar  to  those  mentioiiSi  under  euxenite  (Kobell^  It  is. 
also  sufliciently  decomposed  by  sulphuric  add  to  show  the  réduction  test  with  zinc. 
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Obs.— From  Miaak  in  the  Ilmen  MU.,  in  feldspar  with  mica  and  zircon;  also  wfth  euclase 
In  the  gold  sands  of  theOrenburg  District,  Southern  Ural.  From  HitterO,  Korway  (Bgr.,  1.  c.) 
in  a  pegmatyte  vein.    In  the  s^ranite  of  KOnigsliain,  Silesia. 

Kamed  from  aiaxvy'rf,  êhame,  by  Berzelius,  in  allusion  to  the  inability  of  Chemical  science, 
at  the  time  of  its  discovery,  to  separate  some  of  its  constituents. 

Ret— 1  Min.  Kussl,  3,  884,  1858;  see  also  earlier,  Brooke,  Phil.  Mag.,  10,  188, 1881;  Rose; 
Reis.  Ural,  2,  70,  1842;  Dx.,  Ann.  Mines.  2,  849.  1842;  and  Uter,  Bgr..  Zs.  Kr.,  3,  481,  1879. 
Bgr.  obtained  for  HitterO  crystals,  â:l:i  =  0*4816  :  1  :  0-6725. 

*  Bgr.,  Hitterô,  1.  c.    >  Woitschach,  KOnigshain.  Abh.  Oes.  QOrlitz,  17,  182, 1881. 


633.  POZ.7MIONITB.    Berteliuê,  Ak.  H.  Stockh.,  888.  1824. 

Orthorhombic.    Axes  à:h:è  =  0-71213  :  1  :  0-51207  Brôgger*. 
100  A  110  =  35^  27i',  001  A  101  =  35°  43f ,  001  A  011  =  27°  T. 


a  (100,  M) 
b  (010,  i-D 


c  (001,  0) 
l   (210,  f-â) 
m  (110, 1) 


ê  (120,  ii) 
i  (140.  f4) 

P  (111.  1) 


•  (282,  H) 
0  (181,  84) 


The  pyramid  p  (111)  corresponds  nearly  in  angle  to 
«  (188)  01  oolumbite. 


U"     =    89'  12' 

pp^' 

mm'"  =    70*  se' 

Pif" 

1/       =    70"    y 

wf 

«r       =    88"  41' 

9&' 

pjf      =  «OS*  li*' 

•46'  y 

82'  62i' 
69*  28' 
92*  W 


68*  64' 

42°  W 

102*  88i' 

118*  67* 


1. 


m 


m 


êi 


m 


Figs.  1, 2,  Norway  ;  1 ,  Rose;  2,  Bgr. 


Crystals  slender  priems,  vertically  striated. 

Cleavage:  a,  h  in  traces.  Fracture  perfect  oonchoidaL  H.  =  6'5.  G.=  4'77 
-i4'85.     Luster  submetallic^  brilliant.     Color  black.    Streak  dark  brown.    Opaque. 

Gomp. — A  niobate  and  titanate  (zirconate)  of  the  ceriam  metalsy  iron,  calcium. 
Brôgger  calculâtes  5RTiO,.5RZrO,.R(Nb,Ta),0,. 

Blomstrand,  quoted  by  BrOgger: 


Hb«0»  Ta,0»    ZrO,      TiO,    ThO,   SnO.  (T,Er),0.  Ce«Oi  (La,Di),Oi  Fe,0.  FeO    CaO  H,0 

11-99     1-85     29  71     1890     892     016       226        Ml         618        7-86»  %4ISP  7-14»  0*28 

[PbOO-89,  Alk.  1-86  =  100*91 

•  Incl.  019  Al.O,.  ^  Incl.  182  MnO.  •  Incl.  MgO  016. 


An  early  incomplète  analysis  was  made  by  Berzelius,  Ak.  H.  Stockh.,  889, 1824  (5th  Ed., 
p.  524). 

Pyr.,  etc.— B.B.  infusible,  and  unchanged  in  color.  With  borax  dissolves  readily,  giving 
an  iron  bead;  with  more  of  the  assav  becomes  brownish  ycllow  on  tiaming,  and  opaque  on 
cooling;  with  tin  in  R.F.  turns  reddisn  yellow.  With  sait  of  phosphorus  not  easily  acted  upon, 
rives  a  reddish  tinge  in  R.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganèse 
(Berzelius).  The  powdered  Fredriksv&m  minerai,  heated  with  conceutrated  sulphuric  acid, 
gives  a  whitish  residue,  which,  treated  with  hydrochloric  acid  and  tin-foil,  gives  a  beautiful 
azure-blue  color,  indicating,  as  under  polvcrase,  the  présence  of  some  other  metallic  acid  in 
addition  to  titan ic,  which  of  itself  gives  only  a  violet  color.  The  dilute  acid  solution  gives  with 
turmeric  paper  the  orange  color  characteristic  of  zirconia. 

Oba.---Occur8  at  Fredriksvftru  and  on  the  island  of  SvenOr,  in  Norway,  with  feldspar, 
zircon-elseolite,  pyrochlore,  raagnetite.  Its  crystals  sometimes  exceed  an  inch  in  length. 
Reported  from  Moravia;  also  by  Shepard  as  occurring  at  Beverly,  Mass. 

Re£— *  Zs.  Er.,  16,  887,  1890.  Earlier  Rose,  Pogg.,  6,  506,  1826.  If  the  axes  à  and  h  are 
interchanffed  the  axial  ratios  of  polymignite  and  œschynite  are  closely  similar,  the  pyramid  p 
corresponding  too;  the  forme  are  heiice  very  near  and  the  two  may  be  the  same  species,  as  sug- 
gested  by  Fraukenheim,  Pogg.,  91,  872,  1856,  and  later  Rammelsberg. 
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634.  BnZBNTrZS.    Euxenit  JSeheerer,  Pogg.,  60.  149.  1840,  72,  566,  1847. 

Orthorhombic.     Axes  à  :i:è  =  0-364  :  1  :  0-303  Groth'.  * 

100  A  110  =  20°  0',  001  A  101  =  39°  46',  001  A  011  =  16°  51'. 

Fonna*  :  a  (100,  a),  b  (010,  «);  m  (110,  /);  d  (201,  2-i):  p  (111,  1). 

Angles:  mm'"  =  •40*'  0',  def  =  *118*'  0',  pp'  =  77"  4',  pp'"  =  26*  12'. 

Crystals  rare.     Commonly  massive. 

Gleavage  none.  Fracture  subconchoidal.  Brîttle.  H.  =6*5. 
G.  =  4-60  Jôlster,  Scheerer;  4-73-4-76  Tvedestrand,  id.; 
4-94-4-99,  ib.,  Breith.;  4-89-4-99  Alve,  Forbes;  4-96,  Chydenius. 
Luster  brilliaot,  métal  lie- vitreous,  or  somewhat  greasy.  Color 
brownish  black;  in  thin  splinters  a  reddish  brown  tranelucence 
lighter  than  the  streak.  Streak-powder  yellowish  to  reddish 
brown. 

Comp.— A  niobate  and   titanate  of  yttrium,  erbium,  cerium, 

m  m 

Groth.  and  uranium;  formula  (Rg.)  probably  R(NbO,),.R,(TiO,),,}H,0. 

Euxenite  coDtaius  the  rare  élément  germanium  in  small  amount,  cf. 
ErUBS,  Ber.  Ch.  Ges.,  21.  131,  1888. 

-1-8,  Rg.,  Ber.  Ak.  Berlin,  428,  1871.    4,  Jehn,  Inaug.  Dise.,  Jena,  1871. 

G.         Nb,0.    TiO,    Y»0,  Ér,0,  Ce,0.  UO,  FeO    CaO    H,0 

500  3509  2116  2748  8-40  817  478  ISS  —  2-68  =  9909 
4-672  34-59  2349  16-68  906  226  8*55  3*49  —  3-47  =  10154 
5-108        33-89    2003    1460    730    3-50  1212    825    136    240  K,0,Na,0  082 

[=98-77 
118-37    34-96    18-20      —     848    7-75»  2  54    1-68    2-87Al,Os5-41,MgO 

[3-92  -  99-08 

•UO. 


1.  Alve 

2.  Môi-efjftr 
8.  Eydland 

1.  HitterO 


On  the  absorption-spectra  of  rare  earths  in  euxenite  see  ErQss  and  Nilson,  Ofv.  Ak.  Stockh., 
44.  378.  1887. 

Pyr.,  etc.— B.B.  infusible.  Dissolves  in  borax  and  sait  of  phosphorus,  giving  a  yellow  bead 
while  hot;  with  sait  of  phosphorus  shows  a  yellowish  green  (uranuim  réaction)  on  cooling.  if 
sufficiently  saturated  (Scheerer).  Wben  decomposed  by  fusion  with  caustic  potash,  and  subse- 
qucntly  treated  with  water,  and  this  solution  neutralized  with  hydrochloric  acid,  it  gives  a 
precipitate,  which.  boiled  with  concentrated  hydrochloric  acid  and  tin-foil,  gives  a  clear  sapphire- 
blue  duid,  which  changes  to  an  olive-green,  and  finallj^  bleaches.  If  the  residue  of  the  fusion 
after  leaching  is  treated  with  hydrochloric  acid  and  boîled  with  tin-foil  ityieldson  dilution  a  pale 
rose-red  color  (Kobell)  The  minerai  is  sufficiently  attacked,  on  evaporation  with  sulphuric 
acid,  to  give  a  whitish  residue,  which,  treated  with  metallic  zinc  or  tin,  affords  the  characteriatic 
blue  réduction  test.  ' 

Obs.— Occurs  at  JOlster  in  Norway.  embedded  in  feldspar  and  sometimes  in  scaly  mica,  the 
largest  crystals  2  in.  long  and  i  in.  wide,  but  usually  much  smaller;  also  near  Tvedestrand:  at 
Alve,  TromO,  near  Arendal;  at  Môrefjflr,  near  Nftskilen;  also  HitterO. 

Named  by  Scheerer  from  ev^evoÇ,  jCiiendlp  to  étrangers,  hospitable,  in  allusion  to  the  rare 
éléments  it  con tains. 

Réf. — '  Arendal.  Min.-Samml.  Strassburg,  255,  1878;  the  measurements  are  approximate 
only,  but  agrée  fairly  well  with  Breith.  and  KJerulf  (see  Zs.  Kr.,  3.  483,  1879);  iiot,  however, 
with  Dalill  (Ed.  N.  Phil.  J..  1.  63.  1855)  who  gives  a  prism  of  ."4  .  a  inacnKlome  (r)  of  129* 
{ar  =  25*  30')  and  a  pyramid  a,  ba  =  73". 

636.  POLTORASE.    Polykras  Scheerer,  Pogg.,  62,  430   IS44. 

Orthorhombic.     Axes  à:h:è  =  0-3462  :  1  :  0-3124  Brogger*. 

100  A  110  =  19°  5f ,  001  A  101  =  42°  3f,  001  A  OU  =  17°  21'. 


Forma»:                  c  (001,  O)»                 d  (201,  24)                 i  (011,  M)« 
a  (100.  t^i)                  m  (110.  /)                  q  (301,  8-1)                ê  (111,  1) 
b  (010,  i-i)                  u  (101,  l-i)« 

mm'"  =    38^  lU'             q^  =  189'  27'               m"'  =    26*    T 
U         =    34^  42'               s/   =  *8r  29'               êb    =  •76*  56i' 
(Uf       =  122''     1'               M"  =    87^  21f              «'    =    74"  51' 

99"   =95M9i' 

et'"  =  40"  4«' 

rr'  =('y  /  i' 

»  1 
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3,8.  Marietta,  H. 


1  Htttert  cry#(. 
9.  SlBtlftkrs 


Grystals  thîn  prismatic,  tabnlar  |  b. 

Cleavage  none.  Fracture  conchoidal. 
Brittle.  H.  =  »-6.  G.  =  i-07-5-u4. 
LuBtervitreoDstoi-esinouB.  Colorblaek, 
brownish  in  spliuters.  Streak  gmjish 
brown. 

Comp. — A  niobate  and  titanate  of 
jttrium,  erbium,  ceriom,  nraninm,  like 
euxenite.  Formula  {Rg.)  R{NbO,),. 
2R(TiO.),.3H,0. 

Hidden  &nd  Hacklntosb  deduce  from  aoa) 
A.  5:  NbiO.  :  TiO,  :  RO  :  H.O  =  1  :  2  :  !■■  :  |      Fie.  1.  Norwsv.  Schti; 
«rftiniiinç  H.O  and  RO)  10RO.Nh,O.,5TiO,. 

Bcaudium  is  promJDeiit  lu  tbe  xpeclrum  of  tbe  AmeHcsQ  polycrase  iKowland). 

AnaL— 1,  8.  Bg.,  Ber.  Ak.  Berlin,  435,  1871.  8.  BlomsiraDd,  Minoesakrifl  SBlUk.  Lud^ 
No.  8.  p.  19.  18T8.  4,  0,  Hiddeu  &  Mackintosb,  Am.  J.  Bc..  41,  428,  1891.  AIso  earller  anala., 
Ib.,  39.  803,  I8B0. 

Q.      Nb,0,TS,0,  TIO,    Y.O,  Er,0,  Ce,0.  UO,    PeO   H.O 

80  85    4  00    aO-59    28  83    7G3    261    770    2  72    4  02=98-84 
4-972      2516      —      3909    3862    884    3-94    6-83    045    800=98-73 
4-98    122-83      —     36-34    laW    845    807    8  4fi    376    4-71   ThO, 
[3-51.  8nO,  0-5S,  X-  1001  =  100-83 
4.  HendefsonCO-.N.C.  1948      —      29-81     27-56»     —       —    18-77*2-87    618=98  16 

6.  Oreeuville  Co.,  S.  C.  1087     —     3851    21-23'    —       —   19-47''  3-47    4-46X'2-4S 

[=  97-66 
-  X  =  SiO,  3-38,  A1,0,  0-60,  MnO  0  60.  PbO  093,  CaO  8  53,  MgO  0-32.  K.O  0  S3,  Nb,0  039. 
»Al.wgliL113.    'DclHl.    'UO,.    •X=PbO046.C8O068,BiO,101.Fe,O,018.inso1.0-I3. 

Pyr^  etc. — Id  tbe  cloaed  tube  decrepltates,  nod  givea  traces  of  water.  B.B.  in  tbe  forceps 
glows,  and  turna  lo  a  lighl  groyish  brown  color,  but  is  iiifusible.  Soluble  In  borax,  giving  in 
O.F.  a  clear  yellow  bead,  wbich  !□  R.F.  wltb  tin  tiims  brown.  In  sait  of  pboaphrtrus  pivea  a 
clear  yellow  giass,  which  on  cooling  Isgreenlsh;  in  R.K,  Ihe  color  becomes  darker,  Wiiîi  soda 
no  reaction  for  manganèse,  and  un  cbnrcoal  no  metatlic  particles  Decomposed  by  evaporation 
wilh  concenlraled  aulphurie  acid;  tbe  product,  treated  with  hydrochloric  acld,  givea  on  bolling 
with  nietallic  ziuc  or  tin  a  deep  azure-blue  solution  which  does  DOt  fade.  Tbe  dilute  solulion 
glve*  a  deep  orange  to  tunneric  paper  (zirconia). 

Oba.— From  Hiiterfl.  Norway,  in  crvstals  1  to  U  in.  long,  in  granité  wttb  gadollnlte  and 
ortblle;  Ht  SIAttâkis,  parisb  uf  Alsheda,  Smâlana.  Sweden;  hIso  near  Dresden. 

In  tbe  U.  States,  occurs  in  well-formed  prisraatic  cryalala  (G.  =  4-734-4-78)  in  N.  Carollna. 
In  tlie  gold-waehÏDgs  on  Davis  laod,  Hendeison  Co. ,  with  zircon.  monazîte.  zenotime,  magnetlte; 
tbe  cryslals  are  altered  on  tke  exteilor  to  a  yellow  substance  resembling  gummile.  Also  in 
8.  CaroliuB,  four  miles  from  Marietta  in  Qreenville  Co.  (G.  =  4-925-5088),  about  Iwenty  miles 
from  tlie  N.  CaroHna  locality. 

Named  from  iroiiiç.  many.  and  Kpaaii,  mùturt. 

H.  B,  Mdller  makes  tbeso-called  polycraseof  Brevikcertainly,  and  Ihatof  HltterS  probable, 
Identical  with  potymiguite  (J.  pr.  Cb..  69,818.  1856). 

ReL— I  Zs.  Et.,  3,  484.  1879,  tbe  angles  make  no  great  daim  toaccuracy:  Sclieerer,  1.  c, 
oblalned  earlier  pp'"  =  3S\  mm'"  =  40'.  '  Hidden  &  Mnckinlosh.  Am.  J.  Se.,  39.  802.  1890, 
and  41,  428,  1891;  tbe  cryatals  described  sbowed  some  irregiilarity  in  tbe  dieiributlon  of  Ibo 
planes,  suggesting  bemlmorpblsm;  apparent  twlna  are  mentionedwi  -  -  '- 
ti  (101)  as  twlaalng-planw. 


d  wltb  d  (301)  and  l  (011),  i 


APPBiroiX  TO  NI0BATB8,  TANTALATBS. 

Abbrbnitb  SorâerukiBld;  EHi^tUvm,  Inaug.  Dlss.,  Upsala,  1877. 

A  heterogeneouB  décomposition -product  looklng  like  red  teldspar;  occura  with  fergiuonito 
and  cyrtolite  at  Ttterby,  Sweden.    G.  =  368.    Analysta: 

Tï.O,  Nb,0,  810,    2rO,  Fe,0,  Al,0,Ce,(Di,,L«,)0,  T,0,    Er,0,  CaO   BeO    H.O 
21-38    3-67    17-65    8-43     187     888  35»  88-06     1110    632    074    6-97  =  100-86 


746  mOBATES,  TANTALATBB. 

Blombtranditb  Idnditrdm,  O.  FOr.  FOrh.,  2,  162,  1874. 

Massive.     H.  =  6'6.     G.  =  4*17-4*25.     Luster  vitreoua.    Ck)lor  black.    Powder  ooffee-^ 
brown.    Opaque,  only  translucent  in  very  thin  splinteis. 
Analyses: 

Nb,O.Ta.O.    TIO,    UO     FeO  CaO   H.O  MgO  MnO 
t  49*76  10*71    28*68    8*88    8*45    7*96    0*16    004  A1.0t  0*11,  X>  0*12  =  90*8» 

s ^ / 

2.  60*77  28*87    8*89    8*04    817*   tr.     0*06  Z^»  0*20  =  99*00 

»  At  100*,  2-78  (inanother  trial  2*65);  above  100%  6*89.  ^  Precip.  by  H.8. 

The  atomic  ratio  of  R  :  Nb.Ti  =  1  :  2*6.  and  for  Ti  :  Nb  =  1  :  2*75. 

B.B.  fuses  wiUi  difflculty.  Gives  off  water  in  the  closed  tube.  With  borax  in  O.F.  a  reddish. 
yellow,  on  cooline  a  yellow  bead;  in  R.F.  reddish  brown.  With  sait  6Î  phosphonis  in  O.F.  a 
red  brown  bead  wnen  hot,  and  yellow  wheD  oold;  in  R.F.  reddish  vellow  bot,  and  green  cold. 

Found  very  snaringly  with  nohlite  in  a  feldspar  quany  at  Kohi,  Sweden.  Named  for  Prof. 
G.  W.  Blomstrana  of  Lund. 

RooBBSiTB  J,  L,  Smith,  Am.  J.  6c.,  13,  867,  1877. 

Massive.  As  a  thin  mammUlttry  cmst  on  samaiskite.  H.  =  8*6.  G.  =  8*818.  Oolor 
whhe.    Analyses  (approximate): 

1.  Nb,0»  18*10  YtC  etc.  6012  H«0 17*41    =    96-68 

2.  20-21  und,  16*84 

ConsideTed  as  a  decomposition-product  of  samaiskite,  with  which,  and  with  hatchettolite^  it 
occiiTS  in  Mitchell  Go.,  N.  G.    Kamed  after  Prof.  Wm.  B.  Rogen  (1805-1882). 


« 


Oxygen  Salts, 

4.  PHOSPHATES,  ABSBNATE8»  VANASATES»  ANTIMONATES. 

A.  Anhydrous  Phosphates,  etc. 
B.  Acid  and  Basic  Phosphates,  etc.     C.  Hydrous  Phosphates,  etc. 


A.  Anhydrous  Phosphates,  Arsenates,  Vanadates,  Antbnonates. 

1.  Introductory  Sabdlvision* 

2.  Triphylite  Groap.    Orthorhombia 

3.  Apatlte  Group.    Hexagonal. 

4t.  Wagnerite  Group.     MoDoclinic. 

5.  Amblygonite  Group.    Monoclinio^  Triclinia 


1.  Introductory  Subdivisioiu 

è 
1(86.    Zenotime       YPO,  Tetragonal  0*6187 

(Y,Oe,Er)PO, 

à:l:i  fi 

587.    Honaxite        (Ge,La,Di)PO«       Monoclinio       0-9693:1:0-9256     76'' 20' 

Most  varieties  contain  also  thorium  and  silioon. 


588. 

BoMliite 

Pseudobei 
Konimolite 

Caryinite 
Carminito 

Pvflhetite 

(Ga,Mg,Mn),A8,0,                   Isometrio 
'zeliite 
(Pb,Fe,Ca),Sb,0.                    Isometrio 

540. 
541. 

(Pb,Mn,Ca,Mg),A8,0.? 
Pb.Pe..(ABOJ„? 

Monoclinio 
Orthorhombio 

54S. 

• 

BiVO,               Orthorhombio 

àxh.b 

0-5327  :  1  :  2-3357 

747 
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PHOSPHATES,  AESENATBS,  ETC. 


636.  ZBNOTIMXI.  Phospborayrad  Ttterjord  Bert,,  Ak.  H.  Stockh.,  2.  834,  1824. 
PboBphorsaure  Tttererde  Oerm.  Phosphate  of  Yttria.  Xenotime  Beud.,  Tr.,  2,  653,  1882. 
Yttenpath  Oloeker,  Handb.,  959,  1881.    Casteinaudite  Damaur,  L'Institut,  78,  185& 

Tetragonal.    Axis  à  =  0-61867;  001  A  101  =  31°  44|'  Kath-Klein*. 

Foniii««  e  (001,  0)*;  a  (100,  «),  m  (110,  /);  e  (101,  1-»)»,  /(201,  2-»)»,  f  (111,  1).  u  (881.  8)*; 
r  (811,  Mf, 

M'  =  46*  ly  «^    =  «ee'  80^  uar  =  188**  ir  rr^  =  54"    y 

«^'  =  68*  29'  f^'  =    82'*  28'  rr'    =    46'  ÔO'  mr     =  87*  18' 

jr  =  «6"  44'  i#^  =    97'  88-  rr^  =    82"  4»^'  «r      =  29*'  684' 

ff"  =r  102'    7  «K'  =    82*  4^ 


%• 


8. 


/^ 


a      n 


m 


6. 


Flg.  1,  Cl&rkBTille,  Ga.  2,  Binnenthal,  Klein.  8,  Alezander  Oo.,  N.  C,  Hidden.  4.  Fibia,. 
Klein.  6,  Xenotime,  enclosing  zircon  in  parallel  position,  Hendereon  Co.,  N.  C,  Hidden. 
6,  HitterO,  after  Flink 

In  crystals^  nsnally  pyramidal  or  prismatic,  resemblîn^  zircon  in  habit;  eome- 
times  compounded  with  zircon  in  parallel  position^  f.  5.     In  rolled  grains. 

Gleavage:  m  penect.  Fracture  uneyen  and  splintery.  Brittle.  H.  =  4-5. 
G.  =  4'45-4'56;  4'557  Berz.  ;  4*54  Georgia,  Smith.  Luster  résinons  to  vitreous. 
Golor  yellowish  brown,  reddish  brown,  hair-brown,  flesh-red,  grayish  white,  wine- 
yellow,  pale  yellow;  streak  pale  brown,  yellowish,  or  reddish.   Opaque.  Optically  +. 

Comp. — Essentially  yttrium  phosphate  YPO^  or  Y,0,.P,Oj  =  Phosphorus  nent- 
oxide  38*6,  yttria  61*4  =  100.  The  yttrinm  metals  may  include  erbium  in  large 
amount  ;  cerium  is  sometimes  présent  ;  alsosilicon  and  thorium  as  in  monazite. 

AnaL—l,  SchiOtz.  Jb.  Min.,  806,  1876.  2,  J.  L.  Smith,  Am.  J.  Se.  18,  878. 1864.  8,WaTtha, 
Pogg.  Ann.,  128,  166,  1866  (6'69  p.  c.  hématite  dedùcted).  4,  Gorceiz,  C.  R.,  102,  1024^ 
1886.  6,  6,  Blomstrand,  G.  F6r.  FOrh.,  9.  186,  1887.  7,  Id.,  quoted  by  Brdgger,  Zs.  Kr.,  16, 
68,  1890. 


G. 

4*64 


1.  HitterO 

2.  Gteorgia 
8.  St.  Gothard 

4.  Minas  Geraes     4'6 


P.O.  Y.O,  Ce.O,  Fe,Os 

81  '88  64  88     8  24»  2*98  Mn.O.  018,  FeO  0*87,  GàO  018,  H.O  1 

82  46  6418    11  Off»  206  =    99*67  [s  100 
87-61  62-49      —        —  =  100 

86-64  68-76*     —        —  insol.  0*40  =  99*79 


•  Incl.  AltOt. 


^  IncL  LatOi,Di.Oi. 


*  About  one-slzth  BrtOt. 


XENOTIME—MONAZITE,  74» 

O.        P,Oft  T,Ot  Er,Os  Ce^Og  UOs  SiO,  8nO,  ZrOt   ThO,  Al«Os  FesOg  HnO  CaO  MgO  PbO  H,0 

5.  Hvald    4*49       82*45    88*91    17*47      1*»     —     1*77     019     0*70     888     0*86      1*88    0*18    0*84     -     0-«l    l<tt 

[=  100-06 
t  Nare8UI4-49S     29*88    80^   94*84     0*96    848    9*86     0*08     Ml     9'48     0*88     2*01      —     109    0*88   0*68    1*77 

[=  100*81 
7.  ArO         4*tt       86*86  68-68*         0*88—0-84     0*11       —      0*49       —      0*89»    _     0*86     —       —     088L 

[s  100-41 
•  Moleo.  wght.  854-5.  »  FeO. 

Pyr3^etc.~B.6.  infusible.  When  moistened  with  sulphuric  acid  colors  the  flame  bluish 
green.    Difflcultly  soluble  in  sait  of  phosphorus.    Insoluble  iu  acids. 

Obfl. — Occurs  08  an  accessory  minerai  in  granité  veins;  sometimes  in  minute  embedded 
cr^stals  generally  distributed  in  ^ranitic  and  gneissoid  rocks.  From  a  granité  vein  ai  HitterO, 
with  polycrase,  malacon.  and  ortbite.where  tbe  crystals  are  sometimes  symmetrically  compounded 
witb  crystals  of  zircou  (E.  Zschau»  1.  c.-),  tbe  two  species  being  closely  bomœomorpbous; 
also  at  Mo88,  KragerO,  and  from  pegmatyte  veins  at  otber  points  in  Norway,  as  NarestO  near 
Arendal;  rare  in  tbe  Langesuud  fioiti  région,  as  on  tbe  ArO  reefs;  at  Ytterby,  Sweden;  tbe  Fibia. 
Berg,  S.  W.  from  St.  Qothard;  tbe  Binuentbal  in  Upper  Valais,  Switzerland;  from  tbe  granité  of 
tbe  Scbwalbenbere  near  Gôrlitz,  Silesla;  Pisek.  JBobemia  (G.  =  4*308.  Vrba).  Kenngott'a 
mêerxne^  from  tbe  Binaentbal,  formerly  referred  bere,  is  iu  fact  octabedrite  (see  p.  241). 

An  accessory  constituent  in  considérable  quantity  of  tbe  muscovite  çranites  of  Brazil  as 
detected  by  wasbing  tbe  decomposed  or  crusbed  rock;  tbe  localities  noted  are  cbieily  iu  tbe 
States  liio  de  Janeiro,  Sâo  Paulo,  Minas  Geraes  (cf.  O.  A.  Derby,  Am.  J.  Se,  41,  808,  1891). 
Observed  in  grayisb  white  or  pale  yellow  crystals  in  tbe  diamond  sands  of  DiamantinfM^  and  of 
Babia  (eastelnaudite).  Si  ^ 

In  tbe  United  States,  in  tbe  gold  wasbiugs  of  Clarksville,  Georgia,  associated  witb  zircon» 
rutUe,  and  cyanite;  in  McDowell  Co.,  N.  C,  near  Dysortville,  sometimes  in  twisted  crystals;  at 
Mill's  Gold  miue,  Burke  Co.,  N.  C.  (in  crystals  compounded),  also  near  Green  River  P.  O., 
Henderson  Co.,  and  in  Mitcbell  Co.  witb  zircon  (cyrtolite);  furtber  in  brilliant  crystals  in  Alex- 
ander  Co.  witb  rutile,  etc.,  witb  tysonite  near  Pike's  Peak,  Colorado;  rare  on  New  York  Island 
(Hiddeo,  l.  c). 

Beudaut  named  tbe  species  xenoiime  (apparently  from  $6vdÇ,  étranger  io,  and  rw?},  hanor), 
but  in  the  uext  line  gives  tbe*  dérivation  '*  K-eKÔf,  tain,  et  rijti?^,  bonneur,*'  as  if  tbe  word  were 
kenotime,  and  adds  afterward  tbat  bis  name  is  inteoded  to  recall  tbe  fnct  tbat  tbe  uiioeral  was 
erroneously  supposed  by  Berzelius  (in  1815)  to  contain  a  new  métal  (tbe  métal  whicb  be  nauied 
thorium,  before  tbe  later  thorium  was  discovered).  Tbere  is  a  sneer  at  tbe  great  Swedisb 
chemist  in  the  name,  which  should  bave  occasioned  its  immédiate  rejection.  Fortunately  tbe 
word  was  misspelt  from  tbe  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the 
fact  tbat  the  crystals  are  small,  rare,  not  showy,  and  were  long  unnotlced.  , 

Ref— '  Ralh.  Fibia,  Pogg..  123.  187,  1864,  Klein,  Binnentbal,  Jb.  Min..  586.  1879.  Hbg. 
•btained  h  =  0-61631  Tavetscb.  Min.  Not..  12,  1,  1875;   Bgr..  0*62596,  Kragerô,  G.  Fôr.  FOrh.. 

6.  750,  1883;  Washington,  é  =  0  61943.   New  York  Island.  Am.  J.  Se,  36,  380,  1888.    Cf, 
Scharizer  ou  vicinal  planes,  Zs.  Er.,  13,  15,  1887. 

«Zscbau,  Jb.  Min.,  518,  1855;  Brezina.  Min.  Mittb.,  15.  1872.  >  Lsx.,  KOnigsbain,  Jb. 
Min..  175,  1877.  *  Bgr.,  Kragerô,  HitterO,  1.  c;  also  Flink.  Ak.  H.  Stockh.,  12  (2),  2,  41,  1886. 
•Hidden,  Alex.  Co.,  N.  C,  Am.  J.  Se.,  36.  881,  1888. 

637.  MONAZrrE.  Monazit  Breiih.,  Scbw.  J.,  66.  801,  1829.  Monacite  bad  orihogr, 
Mengite  Brooke,  Phil.  Mag.,  10,  139,  1831.  Edwardsite  8hep.,  Am.  J.  Se,  32,  162,  1887; 
£remiteâAéfp.,  ib.,  841,1837.  Monazitoid  ffenn,,  J.  pr.  Ch.;  40,  21,  1847.  Urdit  Forbei  iA 
DahlL  Nyt.  Maç^  8,  227,  1855.    Tumerite  Levy,  Ann.  Phil..  6,  241.  1823. 

Krjpto\iihWôhl&r,  Gel.  Anz.  Gôtt.,  19,  1846,  Pogg.,  67.  424.  1846.  Cryptolite.  Pbogpho- 
eerfte  B.  Watts,  J.  Ch.  Soc.,  2,  131,  1849. 

Monoclinic.     Axes  à:h:é  =  0-96933  :  1  :  0-92558;  /3  =  76°  20'  10"  =  001  A 
100  E.  S.  Dana*. 

100  A  110  =  ♦43°  17'  10",  001  A  101  =  37°  7'  40",  001  A  011  =  41°  58'  5 

Foneui*  :  l   (210,  ^2)  g  (701,  -  l-iy  f  (112,  -  i)*  f  (8ll.  8-8) 

a  (100,  i-î)  m  (110,  /)  x  (ÏOl,  1-»)  r  (111,  -  1)  i  (212,  1-2) 

b  (010,  f-i)  n  (120.  i-à)  (j.o  l.i\  ^  (ï^^'  *)  •  (211,  2-2)» 

c  (001.  0)  rare  ^  ^^^^  _  ^,,^  \  ^^^  ^  ,  (îll.  1)  o  (i21.  24) 

y  (810,  %4)  w  (101,  -  14)       u  (021,  2  i)  *  ^^^^*  "  ^*^ 


ff 
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yif" 

= 

84*  S8' 

U" 

^ 

ÔO'  26' 

mm'" 

^^ 

86*  84' 

nn'" 

= 

124*  4' 

oA 

=r 

50'  13' 

€M 

c= 

•39"  li'  80" 

a'x 

^^ 

53'  81' 

gif 

-^ 

48'  26' 

«0' 

z^ 

88*  66' 

If  11' 

^ 

121*  61' 

cm 

^ 

80*    ^ 

mr 

zz 

88'  86' 

»r   = 

48'    U' 
*ir  68^8" 

«" 

= 

98-  68' 

m'd 

^^ 

68'  66' 

M    = 

dtP 

^^ 

48*^  22|' 

m'v 

= 

80'  66' 

Of    = 

69»  47' 

wf 

sr 

78*  19' 

<¥ 

•^^ 

108-    2' 

au  = 

88*  26' 

wi 

= 

86'  86' 

/• 

^ 

19*  2a 

a'c  = 

26**  44' 

te 

= 

40*  49* 

fX 

2S 

102°  20i' 

a'*  = 

88'  21' 

as 

:s 

49'  61' 

U 

^"7 

27»  16' 

afv  = 

6V  81' 

(H/ 

^ 

112*  12' 

en 

^ 

88''  88' 

a'<  = 

66-    8* 

WÊ 

55 

87'  12* 

m 

Sm 

24*  60' 

aç  = 

77'  88i' 
60*  4ff 

tri 

^ 

88*89' 

n'o 

sr 

2r  18' 

rK  = 

1. 


6. 


7. 


.1 


^ 


z> 


"2^ 


7ig.  1,  Norwlch,  Codd.    2,  Watertown,  Conn.    8,  Alexander  Co.,  K.  C.    4,  6,  Blnnentlial, 

'Trechmanu.    5^  Tumeriia,  Rath  Trechmann.    7.  Watertown. 

Twins:  tw.  pi/  a  not  nncommon,  in  part  crnciform  twins.  Crystals  commonly 
small^.of ten  flattened  ||  a  or  elongated  |  axis  b  ;  sometimes  prismatic  by  extension 
of  V  (îll)^  f.  3;  also  large  and  coarse.  In  masses  yielding  angular  fragments;  in 
rolled  grains. 

Gleava^e:  c  sometimes  perfect  (parting?k  also,  a  distinct;  b  difiScult;  some- 
times showing  parting  ||  c,  m.  Fracture  concnoidal  to  uneven.  Brittle.  H.  =  5- 
5*6.  G.  =  4*9-5 '3;  mostly  5*0  to  5  2.  Luster  inclining  to  résinons.  Color 
hyacinth-red,  clove-brown,  reddish  or  yellowish  brown.  Subtransparent  to  sub- 
translucent. 

Optically  +.  Ax.  pi.  X  b  and  nearly  |  a.  Bx.  A  <5  =  +  1°  to  4°.  Disper- 
sion p  <  V  weak;  horizontal  weak. 


TStmfHtê 


Bx.AA  =  +  r   4'    2H^,  =  28*   8^     2H^„  =  28**  24'    .  •.  2B,  r=  84*  12' 

2E«  =  84'  48'  Tr. 


MONAZITE.  751 

JimtudU,  Conn.  Bz.  a  ^  =  +  SMO'    2E,    =39*   4!      2Eu    =  28*  48'  Dz.« 
«iberia  2E,    =81"    ^'    2Em    =  81°  43J' 

Schûttenhofen    Bx.  a  ^  =  +  6*  54'    2B,    =  26"  22'      2E-     =  24"  56'    /î=l»466   r=l'9285 

.-.27  =  12°  44'  Scharizer 
Ptoek  2E,  =  29*  r  Sr        2ÏL    =28*26'    [/?  =  1-9465]      2V- =  14°  ÔCX 

^  2Vy  =  14°  29^  Vrba. 

Com^ — Phosphate  of  the  cerium  metals^  essentially  (Ce,La^Di)P04. 

'  Most  analyses  show  the  présence  of  ThOs  and  SiO».  usually,  but  not  always,  in  the  proper 
amoiint  to  form  thorium  silicate;  that  this  is  mechanically  présent  is  not  certain  but  possible 
(cf.  Penfield,  Blomstrand). 

Anal.-1.  Rg..  Zs.  G.  Ges..  29,  79,  1877.  2,  Pisani  (on  018  gr.),  C.  R.,  84,  462,  1877. 
3,  Fontaine.  Am.  Ch.  J..  4.  140,  1882.  4-6,  Penfield,  Am.  J.  8c.,  24,  260,  1882.  7,  Penfield 
and  Sperry,  ibid..  36,  822.  1888.  8.  W.  A.  Dixon,  Min.  N.  8.  W.,  114.  1888.  9,  Genth,  Am. 
J.  Se..  38,  208,  1889.  10-19,  Blomstrand,  G.  FOr.  FOrh..  11,  879,  1889,  and  Lund.  Univ.  An- 
skrift,  26, 1888-89  (also  in  J.  pr.  Ch.,  41,  265,  1890). 

G.  PaO»     Ce,Os     La,Os     Di^Ot  (T,Er),Os    StO,    ThO, 

1.  Arendal  6*174       29*92    2882  40-79  —         —       —  =  99-68 


^ Y- 


2.  TumeriU  284  680  —        _       _  =  96*4 

8.  Amelia  Co.,  Va.  24  04    1680    10  80    24*40      110     2*70  18-60»   Fe.O,   090, 

[AI.Ob  004  =  98-38 
4  '*  "  5-80      I  2612    29-89  26  66  —       285  14*23   ign.    067  = 

[100-42 
6.  Portland.  Conn.  5*22      f  2818    88-54  2888  —       167    8*25   ign.    0-37  = 

[100-34 

6.  Burke  Co.,  N.  C.        510     |  29*28    8188         8088  —       1*40    6*49   ign.    0-20  = 

[99-63 

7.  Alex  Co.,        "  6*208    f  29*32    37*26  8160  —       0*32    1*48   ign.    017  = 

[100-15 

8.  Gough  Co.,  N.  8.  W.  5*001        2509    8664  80-21  —       321    128   Al.O.     811, 

[MnO,MgO  tr.  =99-49 

9.  Ottawa  Co.,  Q.  5*288       26*86    2480         26*41  4*76     0-911260   Fe,0,    107, 

[CaO  1*54,  MgO  004,  H,0  078  =  9977 

»  Not  pure. 

O.         P«0»     OotOi     La«Os    TflOa     SdO,    8iOi    ThO,  Fe,Ot  Al,Oa  MnO  CaO  MgO  ^,0 

10.  M088        4-89      28-62    82*52    2941    204    0*22    1*51    454    0-36   022    —   084    —   027 

[=  100*55 

11.  "  4*64      26-37    31-28    24*51    1*88    0*21    210    9*20    197     —   028  0*93  016  1-68 

[=  100*32 

12.  DillingsO 5-19      2941    86*68    26*78    1*81    009    093    3  81    083   012    —   034    —   0  18 

[=  100-43 

13.  "        5-18      27-07    25-82    30  62    203    0*18»  1*85    9*60    101    015  008  091  003  0-35 

[PbO  0-58  =  100*28 
14.Lônneby  28*27    2806    2960    1*82      —     1-65    9*34    066   016    —   058    —   0*21 

[=  100-80 

15.  **        4-77      27*99    30*98    2588    276      —     1*58    908    125     —     —   0-55    —    020 

[=  100-22 

16.  Arendal   515      2755    29*20    26*26    8*82      —     1*86    9*57    1*18     —     —   0*69    —   052 

[=  100-60 

17.  NarestO    5117    2894    30-58    29*21    0*78      —     1*32    714    0*42   018    —   1*19    —   0  09 

[PbO  0*38  ifc  100  18 

18.  Hval5  28*85    27*78    21 96    2*86    0*66»>  5*95    905    468     —     —    1-83    —   161 

[=  10013 

19.  "       508      27-28    30*46    24*37    1  58    008    202  11-57    110     —   024  105    —   088 

[PbO  0*26  =  100-89 

•  Metallic  acids.  ^  ZrOi. 

Pyr.,  eto.— B.B.  infusible,  tums  gray,  and  when  moistened  with  sulphuric  acid  colora  the 
flame  bluiah  green.  With  borax  gives  a  bead  yellow  while  hot  and  oolorless  on  cooling;  a 
«tturated  bead  becomes  enamel-white  on  flaming.    Difflcultly  soluble  in  hydrochloric  acid. 

Obs. — Monazite  is  rather  abundantly  distribu ted  as  an  accessory  coustituent  of  gueissoid 
focks  in  certain  régions,  thus  in  Nortb  Carolina  and  Brazil  (cf.  Derby,  Am.  J.  8c.,  37,  109, 
1889. 

It  occurs  near  Zlatoust  in  the  Ilmen  Mts.,  in  granité,  along  with  flesh-red  feldspar;  alaa 
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near  the  river  Sanarka,  in  tbe  Ural;  with  zlroon  in  gold  sands  of  Ivalo,  Finnish  Lapmark.  lu 
Norway  near  NOterô  {urdiiê),  in  crystals  sometimes  1  in.  across;  at  various  pointe  near  Arendal. 
and  in  pegmatvte  at  Annerôd  near  Moas.  In  granité  at  Sclireiberhau,  Silesia,  with  gadolinite; 
at  SchQttenhofen  and  Pisek,  Boliemia;  near  tae  Laacber  See.  At  Nil  St.  Vincent,  Belgium 
(cf.  Franck.,  Bull.  Soc.  Belg..  21,  40,  1891).    In  Comwall,  England. 

Found  also  iu  tlie  eoid-washings  of  Rio  Chico,  in  Antioquia,  in  tbe  diamond  gravels  of  Minas 
Geraes,  Caravellas,  ana  Babia,  Brazil. 

lu  the  United  States  it  is  fouud  in  small  cr^'stals  from  xV  ^^  f  ^^-  lo^S*  ^^^^  ^^^  sillimanite 
of  Norwicii,  and  sparingly  with  tbe  same  minerai  at  Cbester,  Ct.  A  few  minute  crystals 
{êremite  of  Shepard)  were  found  in  a  boulder  of  albitio  granité,  containing  also  a  few  minute 
zircons  and  tourmalines,  iu  tbe  nortbeastem  part  of  Watertown,  Ct.;  sparingly  at  Portland,  Ct. 
Good  crystals  bave  been  obtained  witb  tbe  sillimanite  of  Forktown,  Westchester  Co.,  N.  Y. 
In  large  coarse  crystals  and  masses  in  albitic  granité  witb  microlite,  etc.  (see  p.  728);  at 
Amelia  Court  House,  Virgiuia.  In  Alezander  Co..  N.  Carolina.  in  splendent  crystals  at 
Milbolland's  Mill;  alsoat  Stonv  Point  in  large  cruciform  twins  witb  rutile,  biddenite.  etc.  In 
considérable  quantities  in  Madisou  Co.,  N.  C,  yieldiug  angular  fragments  due  to  partin?  |  c,  m 
(witb  twinning  striations?),  probably  d  and  perhaps  otber  plaues.  Also  in  Mitcbell  (3o., 
Yancey  Co.  In  rolled  grains  in  the  gold  wasbinip,  sometimes  abundant,  in  Burke,  Polk, 
McDowell,  and  Hutherford  couoties;  lar^e  quautities  bave  been  mined  from  tbis  source  for 
tecbnical  purposes  ;  some  15  tons  of  monazite  sand,  containing  from  60  to  92  p.  c.  of  small  crys- 
tals, bave  been  obtained  ((jkntb.  1891).    In  tbe  mica  veins  of  Villeneuve,  Ottawa  Co.,  Québec. 

Tbe  orignal  turnerite,  wliose  crystallographic  identity  witb  monazite  was  establisbed  by 
J.  D.  Dana  iu  1866,  was  from  Dauphiné,  probably  from  Le  Puvs,  near  St.  Cristopbe  (not  "  Ml. 
Sorel,"  cf.  Miers,  Min.  Mag.,  8,  207,  1889);  it  occurs  in  small  vellow  or  brown  crystals  with 
quartz,  albite,  octabedrite.  cricbtonite  cilmeuite);  also  similarly  from  Santa  Brigritta,  Tavetach, 
tbe  Biunentbal,  Laacber  See,  etc. 

Cryptolite  occurs  in  wine-yellow  prisms  and  grains  in  the  ^een  and  red  apatite  of  Arendal, 
Norway,  and  is  discovered  on  putting  the  apatiteln  dilute  nitnc  acid;  constitutes  2  or  3  p.  c.  of 
the  mass;  it  was  found  especially  in  tbe  red  apatite,  or  in  reddish  pointe  of  the  greea,  and  asso- 
ciated  witb  particles  of  magnetic  iron,  bornbleude,  and  anotber  cerium  ore  of  a  hyacinth-red 
color,  supposed  to  be  monazite.  Occurs  also  in  the  apatite  of  tbe  Sliudianka  river  in  Siberia. 
Phosphocerite,  according  to  Watte  and  Cbapman,  may  be  présent  in  the  cobalt  ore  of  Tunaberg. 
Tbe  crystalline  forms  described  as  most  common  in  the  powder  are  an  octabedron  and  a  square 
or  rectangular  prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  latéral  planes,  resem- 
bliug  zircon.  Geuth  bas  observed  a  minerai,  probably  cryptolite,  in  the  Hurdstown  apatite. 
Named  from  KfivnTÔ^,  eoneealed,    The  relations  of  phosphocerite  are  unoertain. 

Mallard  bas  shown  that  minute  crystals  inclosed  in  the  apatite  from  Midb(),  near  Tvede- 
«trand,  are  monazite,  and  it  seems  probable  that  ail  the  cryptolite  is  of  the  same  nature.  Bull. 
Soc.  Min. .  10,  236,  1887. 

Monazite  is  named  from  ^ovàf^eiv,  to  be  êoUtary,  in  allusion  to  ite  rare  occurrence. 
Turnerite  is  named  after  tbe  Englisb  chemist.  £.  H.  Tu  mer. 

Réf.—'  Milbolland's  Mill.  Alexander  Co.,  N.  C,  Am.  J.  Se,  24,  247,  1882;  tbe  axial  ratios 
yary  rather  widely  for  différent  localities.  Some  otber  values  of  the  axial  ratio,  in  addition  to 
that  hère  adopted,  are  as  f ollows  : 


à  : 

S 

:  è 

fi 

Norwich,  Conn. 

Banarka 

Laach 

Alex.  Co.,  N.  C. 

Schûtteuhofeu 

Nil  St.  Vincent 

0-9742  : 
0-9705  : 
0*9659  : 
0-9609  : 
0-9735  : 
0-9718  : 

«  1 

:  0  9227 
:  0-9221 
:  0-9217 
:  0-9081 
:  0-9254 
:  0  9233 

76"  14' 
76**  14' 
76"  32' 
76'  3Si' 
76°  23' 
76"  18' 

J.  D.  Dana. 
Eoksbarov. 
Ratb. 

Scharizer. 
Franck. 

»  See  J.  I).  D.,  monazite,  Conn.,  Am.  J.  Se.,  33,  70,  1838;  Kk.,  Ural,  Min.  Russl.,  4,  6^ 
1862;  6.  387.  1870,  9,  10,  1884.  On  turnerite  Lévy,  1.  c.  and  Min.  Heuland,  3.  423,  1887;  Dx., 
Min.,  l,  533,  1862;  Katb.  Pogg.,  119,  247,  1863;  further  J.  D.  D..  Am.  J.  Se,  42,  420,  1866, 
wbo  first  suggested  ils  identity  with  monazite,  later  Ratb,  Pogg  ,  Erg.-Bd.,  6,  413,  1871. 

»  Trecbmann,  Binnenlbal.  Jb.  Miu.,  593,  1876.  *  Miers,  Comwall,  Min.  Mag.,  6,  164,  1886. 
»  Kk  ,  Min  liussl.,  4.  5;  liatb.  Jb.  Min.,  393,  1876:  Hidden,  Alex.  Co.,  N  C,  Am.  J.  Se,  32, 
207,  1886;  Ratb,  do.,  Ber.  nied.  Ges.,  May  3.  1886.  •  Dx..  N.  R  ,  150,  1867;  Bull.  Soc.  Min..  4, 
67,  1881;  Trechmunn,  l.  c;  Scharizer,  Zs  Kr..  12.  255,  1886;  Vrba.  Zs.  Kr.,  15,  203,  1888. 

KÂRARFVEITE.  Korarfveîtc  F.  Radaminëki.  C.  R,  78,  p.  764.  1874.  Occurs  in  albite  with 
eadolinite,  bielmite,  and  bervl  at  Kàrarfet  uear  Falun,  Sweden  (tbere  called  monazite).  In 
imperfect  crystals,  or  crystalline  masses  often  very  large;  one  cleavage  perfect.  Luster 
vitreous.  Double  refractine.  G.  =  4-93.  Color  yellow  passing  into  brown.  Translucent. 
Streak  grayisb  yellow.     Analysis  upon  impure  material  : 

P,0.  27-38     (Ce,La,Di),0,  67-40     CaO  124     MgO  <r.    Fe^O,  0-82     F 485    H,0  <r.  =  100-69- 

B.B.  infusible.  Partiall}'  attacked  by  bydroobloric  acid  witb  évolution  of  chlorine.  Blom- 
strand  shows  it  to  be  impure  monazite,  G.  FOr.  Fôrli.,  11,  379.  1889. 
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638.  BaHZBIJmi.  Berzeliit  iTûAn,  Lieb.  Ann.,  34, 211, 1840.  Magneslan  Pharroacolite 
Dana,  Min.,  289,  1844.  Chaux  arseoiatée  anhydre  2>!4rr.  Berzelit  Haid..  Handb..  495.  1845. 
Kûhnite  B,  <fe  M„  Min.,  481.  1852.  Pyrrhoarsenile  L.  J.  Jgelstrôm,  Bull.  Soc.  Min..  9,  218, 
1886.     Pyrrharsenite. 

Isometric,  rarely  in  trapezohedrons*  n  (211, 2-2)  with  also  a  (100,  i-i),  d  (110,  i), 
and  e  (210,  /-2).     TJsually  massive. 

Gleavage  noue.  Fracture  sabconchoidal.  Brittle. 
H.  =  5.  G.  =  4-07-4'09  Flink.  Luster  résinons.  Color 
honey-,  snlphur-,  and  orange-yellow;  yellowish  red.  Streak 
nearly  white  to  orange-yellow.  Transparent  to  translucent. 
Optically  isotropic. 

Comp. — An  orthoarsenate,  K,As,0,  with  R  =  Ca,  Mg, 
Mn.  The  relative  amounts  of  manganèse  and  magnésium 
vary  widely. 

In  pjfrrhanenite  a  little  antimony  takes  the  place  of  part  of  the 
arsenic 

Anal.— 1,  Flink,  1.  c.    2.  Hogbôm,  G.  POr.  Fôrh.,  9,  397,  1887. 
3.  IgelstrOm,  Bull.  Soc.  Min.,  9,  28,  1886.    4,  Id.,  Jb.  Min..  1,  48,  L&ngban.  Flink. 

1889.    5-7,  HogbOm,  1.  c. 

G.        A8,0,    SbaO.MnO    CaO     MgO 

408        6000        —     8-40  20-78  1010  Na,0  0-78  =  9996 

57  59        —     5-68  1997  1612  insol.  0*49  =  99 85 

58-06      17-96  18-68  8-58  ign.  085,   insol.    102  = 

58-28      6-54  1082  20  21  920  -  100                     [10015 

50-92      2-60  1918  1835  8-50  CO,  127,    insol.  3-96  = 

undéi.       17-12  18-50  855                                 [99*78 

401        58-89      2-90  1412  18-54  7  58  CO,  1-58.  insol.  136  = 

[99-42 

EQhn's  original  analj^ses  (5th  Ed.,  p.  644)  led  to  the  formula  RioAseOa».  He  gives  also 
G.  =  2*52(1).  Ë.B.  infusible.  His  observations,  which  can  hardly  be  entirely  correct,  may 
bave  beeu  made  on  pseudoberzeliite. 

Pjrr.,  etc. — ^B.B.  fuses  easily  to  a  black  bead  if  rich  In  manganèse,  less  readily  to  a  gray  or 
brown  bead  in  other  kinds.  With  soda  on  charcoal  gives  an  arsenical  odor;  with  soda  on 
platinum  foil  fuses  with  effervescence,  aud  gives  a  manganèse  reaction.     Soluble  in  nitric  acid. 

Pyrrharêenite  fuses  easily  to  a  black  ^ad;  with  £)da  on  charcoal  a  strong  arsenical  odor 
and  some  antimony  fumes;  with  soda  also  a  manganèse  reaction.  Dissolves  readily  in  acids; 
with  sulphuric  acid  gives  a  precipitate  of  calcium  sulphate. 

ObB. — Occurs  at  Lângban  in  Sweden,  with  iron  ore  and  granular  limestone,  braunite,  haus- 
mannite;  also  the  Moss  raine,  Nordmark,  with  hausmanuite  in  crystalliue  limestoue.  Sometimea 
encloses  a  nucleus  of  caryinite.    Named  after  the  Swedish  chemist,  Berzelius  (1799-1848). 

Pyrrharsenite  occurs  in  deep  yellowish  red  embedded  grains,  with  hausmannite,  tephroite, 
also  barite,  calcite,  at  the  SjO  man^auese  mines  of  Grytbytte,  Orebro,  Sweden. 

Named  from  nvppôç,  flre,  and  arsenic,  in  allusion  to  ils  brilliant  flre-red  color. 

ReL— '  Flink.  Nyt  Mag.,  29,  300,  1885.  Ak.  Handl.  Stockh.  Bihang,  12  (2),  No.  2,  27, 
1886;  see  earlier  H.  Sj.,  G.  Fôr.  Fôrh.,  2.  588,  1875.     Wichmann,  Zs.  Kr.,  6,  105,  1880. 

Pseudoberzeliite.  Dubhelbrytande  Berzeliit  W.Lindgren,  G.  Fôr.  Fôrh.,  5,  552,  1881. 
Pseudoberzeliit  Id.,  ibid..  7,  291,  1884.  Associated  with  ihe  isometric  berzeliite  tliere  occurs  at 
Lângban  also  a  doubly  ref racting  arsenate  similar  in  appearauce  and  probably  also  having  the 
composition  RiAsaOs.  If,  as  appears  probable,  it  proves  to  be  a  distinct  species,  the  nbove  name 
may  be  retained  for  it. 

Massive:  anisotropic.  No  distinct  cleavaj^e.  H.  =  5.  G.  =  4 -03-4  04.  Color  dirty  yellow- 
ish white  or  light  sulphur-yellow.  Composition  RiAsaOs.  Anal. — L.  W.  McCay,  G.  Fôr.  Fôrh.. 
6,  554,  1881. 

As,0»  MnO  CaO  MgO 

6200  418  2000  1281  PbO.Fe,0,  tr.,  insol.  068  =  99*67 

Occurs  in  a  light  brown  fine  granular  mixtui-e  of  calcite  and  manganiferous  mica,  often 
penetrated  by  hausmannite. 

Hère  also  8eems  to  belong  the  berzeliite  from  the  Moss  mine.  Nordmark,  described  by 
Jgelstrôm,  G.  Fôr.  Fôrh.,  7,  101.  1884.  It  occurs  iu  veins  and  rounded  grains.  Color  yellow. 
Optically  biaxial,  positive  (o/thorhombic  ?).  2E  =  140°,  p  <v  Btd.  (Bull.  Soc.  Min..  7,  81, 
U64).     Comp.  probably  RiAsaOi,.    Analysis,  Jgelstrôm,  1.  c: 

As,0,  57-80  CaO  25*25  MgO(MnO  tr.)  1695  =  100 
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639.  MONIMOUTE.    MonimoUt  X.  /.  IgéUir^m,  Ofv.  Ak.  Stockh.,  22,  227,  1865. 
Isometric.    Observed  forma*: 

a  (100,  i-i),    d  (110,  t ),    0  (111,  1),    m  (811,  8-8). 

IJsually  in  octahedrons,  also  cnbic.    Also  massive  and  incrusting. 

Gleayage:  octahedral,  indistinct.  Fracture  small  conchoidal,  splintery.  Brittle. 

H.  =  5-6.    G.  =  6*58;  also  7*29  (cf.  below).    Luster  greasj  to 

submetallic.    Color  yellowish  or  brownish  green,  dark  brown 

to  black.     Streâk    straw-yellow,  cinnamon-brown.     Trans- 

lucent  to  nearly  opaque.    Isotropic,  or  sometimes  showing 

slight  double  refraction. 

Comp.,  Tar. — An  antimonate  of  lead,  iron,  and  sometimes 

calcium,  in  part,  R.Sb,0„  with  R  =  Pb  :  Fe  =  3  :  1,  hence: 

Antimony  pentoxiae  36*6,  lead  protoxide  57*2,  iron  protox- 

ide  6*2  =  100.     Manganèse  is  présent  in  small  amount. 

Var.— 1.  ContatTM  calcium  (anal.  1,  2).     Octahedral  with  m  (811). 
H.  =  6.    G.  =  6-579.    Luster   greasy.    Color   brownisb   green;   by 
Pajsberg.  Flink.  transmitted  light  vellow-green.    Net  attacked  by  fusion  with  alkaline 

carbonates.    Anal.  1  gives  4KO.SbaO»;  anal.  2,  15R0.4Sb,Oft,  with 
R  =  Pb  :  Fe  :  Ca  =  5  :  2  :  5  nearly. 

2.  WUhout  calcium.  Cubic.  with  o,  d.  H.  =  5.  G.  =  7'287.  Luster  submetallic.  Oolor 
dark  brown  to  black,  nearly  opaque.  Readily  decomposed  by  fusion  with  alkaline  carbonates. 
Agrées  with  the  formula  RsSbiOs  given  aboyé. 

Thèse  varietiesaredistinguished  by  Flink,  their  relation  is  uncertain. 
AnaL— 1,  Igelstrôm,  1.  c.    2,  8,  flink,  1.  c. 

G.  SbaO.      PbO       FeO      MnO      CaO      MgO     NaiO 

1.  Pajsberg      5*94  4029       4240  6'20  7*59       8*25         —     =      99*78 

2.  "  6-58  40-51        42-74       5-88       041        970       0-66       054    =      9984 
«.        "             7-29  8818       65-88       557       116         —  —  —     =    100*24 

Nordenskîôld  »  made  the  species  tetragonal,  with  è  =  0-9950.  oo'  =  ♦70''  28-6',  «>"=  109'  12*. 

P3rr.,  etc.— B.B.  fuses  to  a  black  slag;  on  charcoal  ^yes  a  malléable  lead-colored  globule, 
which  in  O.F.  gfyes  a  white  coatin^  of  antimony  trioxide,  and  nearer  the  assay  the  yellow  of 
lead  oxide.  Insoluble  in  strong  acids,  or  with  carbonated  or  caustic  alkalies,  even  on  fosion» 
except  yar.  2  (cf.  nboye).    Reduced  by  h>rdrogen  gas  at  a  red  beat:  becomes  soluble  in  acids. 

Obs.— Occurs  with  tephroite,  magnetite,  and  uedyphane  at  the  Harstig  mine,  Pajsberg,  in 
Wermland.  Sweden.    Also  at  Lângban  with  tephroite  and  rhodonite. 

Named  ÎTom /a  or  tu  oÇ,  permanent,  stable. 

Réf.— >  Flink,  Ak.  Stockh.,  Bihang,  12  (2),  No.  2,  85, 1887.  *  Nd.,  Ofv.  Ak.  Btockh.,  27, 
550,  1870. 

640.  OARTINITE.    Koryinit,  Karyinit  C.  H.  Lundstram,  G.  FOr.  FOrh..  2,  178,  228,1874. 
Massiye,  probably  monoclinic.    Cleayage  in  two  directions  at  90°  (at  50'  Dx.). 

Fracture  splintery.  H.  =  3-8-5.  G.  =  4-25.  Luster  greasy.  Color  brown  to  yellowish 
brown  Streak  yellowish  white.  Biaxial,  2£  =  41'  58'  to  47".  Dispersion  p  >  9,  also 
horizontal,  Dx.> 

Oomp.— Perhaps  RiAsiOi  with  R  =  Pb,  Mn,  Ca,  Mg. 

Anal.— LundstrOm,  1.  c. 


AstO. 

PbO 

MnO 

FeO 

CaO 

MgO 

CO, 

Cl 

Insol. 

4717 

10-52 

15-82 

0-54 

16-40 

4-25 

8-86 

007 

0*65  =  99*38 

.,  etc. — B.B.  fuses  easily  to  a  black  slag.  giying  reactions  for  arsenic,  lead,  and  nuin* 
ganese.     Dissolyes  readily,  with  slight  efferyescence  in  nitric  acid. 

Obs.— Occurs  intimately  mixed  with  calciteand  haiismannite  and  berzeliite  (isotropic,  A.  S].» 
G.  Fôr.  FOrh.,  2,  583,  1875:  cf.  Lindgren,  ib.,  6.  556,  1881)  at  Lângban,  Wermland.  Sweden. 

Named  from  Kapvivoi,  nut-broton. 
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641.  OARBCillTB.     Canninspath  Sandberg^r,  Pogg.,  80,    891,    1869.     Earminspath. 
Carminé  Spar.    Carminite  Dana,  Min. ,  410.  1854. 

Orthorhombic.     In  clusters  of  fine  needles.    Also  in  spheroidal  forms  with  a 
colnmnar  Btructure.     Cleavage  parallel  to  the  faces  of  a  rhombic  prism. 

H.=  2"5.     6.  =  4*105.     Luster  yitreous,  but  cleava^e  pearly.    Color  carminé 
totile-red;  powder  reddish' yellow.    Translacent.     Brittle. 

Corap. — Perhaps  Pb, As.Og.  lOFeAsO^  =  Arsenic  pentoxide  48 '5,  iron  sesqui- 
ozide  28-1,  lead  oxide  23*4  =  100. 

AnaL— R.  MûUer,  on  0068 gr.,  Pogg.,  103,  845,  1868. 


AstO.  4911 


Fe,Oi  80*29 


PbO  24«    =    108  95 


TjT^  etc.— B.B.  on  charcoal  fuses  easily  to  a  steel-gny  globule,  fl;iving  out  arsenical  vapors; 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heatea  in  a  glass  tube  no  change. 
Boluble  in  nitric  acid. 

Obs. — From  the  Luise  mine  at  Horhausen,  N.  of  Neuwied  on  the  Rhine,  with  beudantite 
uud  quurtz  in  a  mine  of  Umonite* 


642.  PUOHBRITB.    A,  Frenteh  J.  pr.  Ch.,  4,  227,  861,  1871. 

Orthorhombic.     Axes  à\h:t  =  0*5327  :  1  :  2*3357  Websky'. 
100  A  110  =  28°  2f ',  001  A  101  =  77°  ^',  001  A  011  =  66°  49^'. 

Formai .    a  (100,  ir\),  e  (001.  0);  m  (110,  /);  10  (012,  f  {),  a; (011,  l-l);  n  (112,  i);  i»  (644,  |4); 
€  (122.  1-à). 


mm 

9Si 


Mt 


66*    6* 

98*  61' 

188'  89^ 


en  =  68*  4' 
q^  =  80*  28* 
06  =  72*  40^ 


nn'  =  109V  65* 
ifé'  =  180'  lO* 
W  =    8r  85' 


nn"  =  51*  48' 
fM>"'  =  45*  29' 
e^"    =  88"  18' 


1. 

r 

)=; 

- — 

'^     >« 
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y 

7\ 

"  ( 
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\ 
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\ 

V 

ij 

\l 

/ 

V. 

»  1 

Schueeberg,  after  Webeky. 

Crystals  small,  usually  tabular  ||  c;  also  acicular.    Faces  e  striated  |  edge  cfe. 

Cleavage  :  c  perfect.  Fracture  subconchoidal.  Brittle.  H.  =  4.  6.  =  6*249. 
Luster  yitreons  to  adamantine.  Color  reddish  brown.  Streak  yellow.  Trans- 
lacent to  opaque,  v 

Comp.— Bismuth  vanadate,  BiVO,  or  Bi,O..V,0,  =  Vanadium  pentoxide  28*2, 
bismuth  trioxide  71*8  =  100. 

AnaL— 1.  2,  Prenzel,  1.  c.    8.  Id.,  Jb.  Min.,  614,  1872. 


V,0. 

1. 

27-31 

2. 

2707 

8. 


2219 


A8,0» 


866 


P.O. 


1-84 


Bi.O, 

78*89 

= 

100*70 

72-98 

=r 

100 

78*16 

ï:r 

100-86 

Pyr.,  «to.— In  the  closed  tube  decrepitates.  B.B.  on  charcoal  fuees  and  gives  a  coating  of 
bismuth  oxide.  with  soda  yields  a  globule  of  metallic  bismuth.  With  sait  of  phosphorus  a 
chrome-green  bead  in  R.P..  becoraing  light  yellow  in  CF.  (vanadium).  Soluble in  hydrochloric 
acid  witn  évolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  becomes  green  and 
deposits  a  yellow  basic  chloride.  , .   t, 

Oba.— Found  at  the  Pucher  Mine,  Bchneeberg.  Saxony.  on  quartz  associated  with  bismite 
and  asbolite.    Also  at  the  Arme  Hilfe  mine,  at  Ullersreuth.  near  Hirechberg,  Voigtland.  on 
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C/cherous  UmoDlte  wlth  bismuth iaite,  nttlve  blmnutli,  etc.;  at  the  mioe  Sower  Oltlck,  M  Som, 
ne*r  Elbenslock. 

AitlL— Obtainod  by  Freo^el  by  the  desiccMioa(ovflrHtSO,)of&BolutioncoDUliiiiigl)iamiUh 
nitrate  &ud  vanadium  chlodde.     Jb.  HId.,  680,  1875. 

R«£— •  Mtn.  Hltth.,  246, 1873. 


2.  Tiiphyllte  Oroup.     Orthorhombic 
Orthophosphatee  of  an  alkali  métal,  lithium  or  aodium,  with  iroQ   and 

0-4348  : 1  ;  0-5265 


543.  Triphylite 

544.  LithiophiUte 

545.  Hatiophilite 

546.  B«ryUoiiite 

547.  Herderite 


Li(Fe,Mii)PO. 
Li(Mn,Fe)PO. 
NaMnPO, 


(  (CftF)BePO, 
\  (CaOH)BePO. 


0-5724  : 1  :  0*5490 
0-6206  : 1 :  0-4235 


648.    Hamlinite 


Bhombohedral 


643,  B44.  TRIPHIUTB— UTHIOPBUUTa  : 

,      643.  TtiphyUt^    lYiphylin  Fuehê,  S.  pr.  Cb.,  3.  98,  18S4,  B,  SIQ.  18SS.    TetraphTlln  Btn„ 
Areb.,  16.  IS39.    PerawskvD  N.  HfonterukiùUl. 

644.  UthiopbUita.    O.  J.  Bnuh  and  JS.  S.  OaiM,  Am.  J.  Se..  1«,  118,  1878;  18,  43. 187«. 
Orthorhombic.     Axes  Sih:è  =  0'4348  :  1  :  0*5265  Techermak'. 

100  A  110  =  33°  30',  001  A  101  =  50°  27',  001  A  011  =  27°  46'. 
Fomu  ;    b  (010,  i-ï),  e  (001,  0);  tn  (110,  /),  I  (120,  i-è);  w  (103,  H)>  '  (1(">  !->)•  '  (^  l-'>; 
-•(031,  2-i),  n(031,8-ij. 

Angles:    mm"'  =  •47*  0'.    If"  =  83'  1',    ««'  =  63"  28'.   «d"  =  100*  M',    vtf  =  133*  30', 
M-  =  93°  57i',  n»'  =  115°  101',  ""  =  "*6°  0',  me  =  78'  12'. 

Crjstals  rare,  usu&lly  coarse  aod  faces  uneren.     Commonly  massire,  cleavable 
to  compact. 

Cleavsge:  c  perfect;  b  oearly  perfect;  m  intermpted.    Fracture   DDeven  to 
BubcoMchoidal.     H.  —  4'5-5.     G.  =  3'42-3'56. 
1.  a.  Luster  vitreous  to   reainoua.     Color  greenish 

gray,  bluisli  in  triphylite;  also  Balmoo-color, 
Roney-ydlow,  yellowiah  brown,  light  clove- 
browii  iii  lithiopiiilite  ;  ofteu  ncarly  blsck  on 
tlie  surfuce.  Pleochroism  distinct,  for  litlii- 
ophilite:  |  à  deeppink,  |  h  faint  pink,  \  é  pale 
grcenÎBh  yollow,  E.  S.  D.,  1.  c.  Streak  un- 
colored  to  grayish  vhite.  TraDsparcnt  to 
transi  lie  en  t. 
Norwioh.  Bodeomais.  Optically  +.     Ax.  pi.  \  c.     Bx  J.  b.     2H„ 

=  74"  4.^',  2H..y  r=  79°  30'. 
Comp.,  Tar. — A  phosphate  of  iron,  manganèse,  and  lithium,  Li{Fe,Mn)POj, 
Tarying  from  the  bluish  gmy  tbiphylite  with  little  manganèse  to  tbe  saimoD^pink 
or  clove-brown  lituiophilite  with  but  little  iron. 

r  Li,PO,.Fe,P.O,  =  FbospboruB  penloxlde  4S  0,  trou 
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T^cal  LUhiûphiUU  is  LlMnPO«  or  LiaPO«.Mn.PtOt  =  Phosphoruspentoiide  46*8,  mang»- 
protoxide.45-1,  lithU  9*6  =  100. 
AiiftL--l-4.  8.  L.  Penfleld,  Am.  J.  Se.,  13,  425.  1877, 17,  296, 18, 47, 1879.    5,  H.  L.  Wella, 
ib..  16.  118.  1878.    For  earlier  analyses  see  Gth  Ed.,  p.  542. 

TriphyUU.  Q.  P.O.     FeO     MuO    CaO  MgO  Li,0  NasO  H,0    X^ 

1.  Bodenmais,  Ughi hhiê       8549       |  48*18    86*21      8*96    0*10    0*88    815    0*26    0*87    0*88 

I  =  99  89 

2.  Norwich,  gr.  green  8*584       |  44*76    26*40    17*84    0*24    0*47    9*86    0*85    0*42      — 

r=.  99*84 
8.  Graf ton,  ^A<  MiM  8*52         ^  U-OQ    26*28    18*21    0*94    0*59    8*79    0*44^1-47      — 

[=  100  70 
LùMaphaUê, 
4  BranchYille.  elave-àrofon  8*482       |  45*22    18*01    8202     —      —     9*26    0*29    0*17    029 

[=  100*26 
5.  "  êolman-pink  8*478       }  44*67      4*02    40*86      —       —     8*68    0*14    0*82    064 


•  Incl.  K.O,  0*82.  ^  X  =  gangue. 


[=  99-78 


^  r^  ofto. — In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  oolor,  and  gives  o£F 
traces  of  water.  B.B.  fuses  at  1*5,  coloring  the  flame  beautiful  lithia-red  in  streaks.  witn  a  pale 
bluish  green  on  the  exterior  of  the  cône  of  llame.  The  coloration  of  the  flame  is  best  seen  wben 
the  puWerized  miuei*al  moistened  with  sulphuric  acid  is  treated  ou  a  loop  of  platinum  wire. 
With  the  tluxes  reacts  for  iron  and  manganèse,  the  iron  reaction  is  feeble  in  pure  lithiophilite. 
Soluble  in  hydit)chloric  acid. 

OhB.—TnphyUte  occurs  at  Rabenstein,  near  Zwiesel,  in  Ba varia;  also  at  KeityO,  in  Finland 
(perowskine  or  tetraphyline);  Norwich.  Mass.  ;  also  withspodumene  at  Peru.  Me.,  Orafton,  N.H. 

Named  from  ro/ç,  ihretfold,  and  (pvXrf.famUy,  in  allusion  to  its  containing  three  phosphates. 

lÀUiiophUitê  occurs  at  Branch ville.  Fairfleid  Co.,  Conn.,  lu  a  velu  oi  albitic  granité,  in 
irregular  masses  intimatcly  associated  with  spodumene  (and  cymatolite,  q.v.),  also  with  eosphor- 
ite.  triploidite,  rhodochrosite,  uraninite;  the  masses  are  sometimes  very  large  and  occasionally 
there  are  ruugh  crvstals  with  the  forms;  also  at  Tubbe'  Farm.  Norway,  Me.  Named  from 
Uthiam  VLWtX  (ptXâi,  friend. 

Alt.-— Triphylite  and  triplite.  like  other  minerais  containing  manganèse  protoxide,  undergo 
easy  altération  by  oxidation  and  hydration  ;  and  tbe  former  also  by  losine  its  alkalies.  The  iron 
showu  in  some  analyses  (cf.  surkopside,  p.  778)  is  thus  accounted  for.  The  following  bave  come 
from  the  altération  of  one  or  the  other  of  thèse  minerais. 

A.  HsTERostTE.  Heteposite  AUuaud,  in  an  Art.  by  Vauguelin,  Ann.  Ch.  Phys.,  30,  294, 
1825.    Heterosite,  Heterozite.  Alluaud,  Ann.  Se.  Kat.,  8,  846,  1826. 

Cleavable,  massive  and  lamellar;  cleavage  stated  to  be  in  three  directions,  unequal.  affording 
an  oblique  prism  of  80°.  H.  =  5*5-6;  G.  =  3'52,  or  889  after  further  altération,  Dufrénoy; 
luster  résinons,  or  Uke  that  of  apatite:  color  greenish  and  bluish  mv,  becoming  violet  and  sub- 
metallic  on  exposure.  Soluble  in  acids,  with  a  sligbt  residue  of  silica.  B.B.  fuses  to  a  deep 
brown  submetallic  enamel.  Found  in  pegmatyte  near  Limoges,  Dept.  of  Haute  Vienne,  France, 
and  especiallv  at  the  quarries  of  Bureaux.  Named  heteroêiU  from  erepoS,  other  or  d^ereni,  but 
misspelt  by  Yauquelin. 

B.  Pbbudotriplitb  j^/um,  Orykt.,  2  Aufl.,  587.  with  anal,  by  Delffs.  Resembles  triplite; 
but  occurs  iucrusting  triphylite  at  Kabenstein,  Bavaria,  to  the  altération  of  which  its  formation 
is  owiDg. 

C.  Alluaudite  Damour,  Ann.  Mines,  13,  841, 1848  [not  Alluaudite  Berhhardi].  In  nodules, 
or  massive,  with  three  rectangular  cleava^es,  two  of  thèse  rather  easy,  the  other  less  so. 
H.  =  4-5;  G.  =  8*468.  .  Color  brown,  brownish  red  at  the  edges  by  transmitted  lîght;  powder 
brownish  yellow.  B.B.  fuses  easily  to  a  black  magnetic  globule.  Dissolves  in  hydrochloric 
acid  with  évolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  cornes  from  Chanteloube, 
near  Limoges. 

Anal.-'l-4  of  alteied  triphylite,  5,  6.  altered  lithiophilite.  1,  Rg..  Pogg..  86,  489,  1852. 
2,  Fuchs,  1.  c.  8,  Dmr.,  1.  c.  4.  J.  W.  Mallet,  Am.  J.  Se,  18,  83,  1854.  5,  F.  P.  Dewey,  ib., 
17,  867,  1879.    6,  H.  L.  Wells,  ib.,  p.  868.     Other  analyses,  5th  Ed.,  p.  548. 

G.  P,0.    Fe,0,  Mn,0,  MnO    CaO  Li.O    HaO 

1.  Umoge%,  Hetero9iU       8*41  82  18    31-46    8001      —        —       —     6  85  =  100 

2.  Rabenstem,  ilwtMto^r.  35  70    48  17      894     —       —       —     5  30SiO«  l'40=99*51 
8.  Chanteloube.  ^/^tiaud.                 41*25    25*62      106  28  08      —       —     2*65  SiO,0'60,  Na,0 

[5  47  =  99  73 

4.  Korwich,  Mass.  f  48  04    29*50    22*59     —      009    1*79    2*06 Mg 0*78  =99*79 

5.  Branchville  8*895    f  40*66    12*56    25*27  11*66    0*18    5*66    3  07     AUO,     0*10, 

[NsaO  0*49  =  99  65 
«.  "  8*265    I  40-38    15*89    14*71  18*80    0*72    4*88    8-87  K.O  0  26.  insol. 

[0-90  =  99*86 
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RëL—^  Ber.  Ak.  Wîen,  47  (1),  882,  1868.    Cf.  J.  D.  D.,  Am.  J.  8c..  II,  100,  1861. 

A  phosphate  near  triphylite  bas  been  described  by  W.  P.  Ueadden  (Am.  J.  8c,  41,  418» 
1891)  from  the  "Kickel  Plate"  tin  mine,  Pennington  Co.,  8.  Dakota.    It  occurs  in nodules- 
associated  with  spodumene  and  béryl.    Cleavage  in  two  directions,  one  perfect,  the  other  imper- 
fect.     Fracture  uneven  to  subcoucboidal.    H.  =  5.     G.  =  8*612.    Luster  greasy  to  vitreotis. 
Color  dark  green.    Transparent  to  translucent  in  thin  splinters.    Anal. — 

P,0,       FeO        MnO      CaO      MgO     Na«0     EsO      Li>0       F        ign.    gangue 
{  88-64       2506       1554       6-58       150       7*46       200       028      069      078      247  =  9989 

Formula  deduced  4RsP04.9RsP90«. 

Mblanchlor  Fuehs,  J.  pr.  Ch.,  17,  171, 1889.  A  hydrous  iron  phosphate  from  Raben* 
stein,  occurring  on  triphylite  and  probably  derived  from  its  altération.  The  name  alludea 
to  its  blackish  green  color. 

646.  NATROPHIIiITB.    0.  J.  Bruêh  and  E.  8,  Dana,  Am.  J.  Se,  39,  205,  1890. 

Orthorhombic,  near  triphylite  in  form;  measnred  angles:  mm'"  =  50°  30% 
IV"  =  87°,  ce  =  47°-49°.    Chiefly  massive,  cleavable. 

Cleavage:  c  perfect;  b  much  less  se;  m  interrupted.  Fracture  uneven  to 
conchoidal.  Brittle.  H.  =  4-5-5.  G.  =  3'41.  Luster  résinons  to  nearly  ada- 
mantine, on  c  somewhat  pearly.,  Color  deep  wine-yellow.  Transparent  to  trans* 
lucent.     Optically  +.     Ax.  pi,  ||  c.     Bx  J_  b. 

Comp. — Sodium-manganese     phosphate,  NaMnPO,    or    Na,PO^.Mn,P,0,  = 
Phosphorus  pentoxide  41*1,  manganèse  protoxide  41 '0,  soda  17*9,  =  100. 
AnaL— H.  L.  Wells,  1.  c. 

P,0.  MnO  FeO  Na,0  Li.O 

{  41  •Q8  8819  8-06  1679  019  HsO  0*48,  insol.  0'81  =  100*60 

Pyr.,  etc.— B.B.  fuses  easilv,  coloring  the  flame  intensely  yellow.  Beacts  for  manganèse 
with  the  fluxes.     Soluble  in  acias. 

Obs.— Occurs  rather  sparingly  at  Branchville,  Fairfield  Co.,  Connecticut,  closely  asaoclated 
with  the  correspondinff  lithium-mangauese  phosphate,  lithiophillte.  It  may  bave  been  derived 
from  tbe  altération  of  It,  analogous  to  the  changes  which  the  lithium  silicate,  spodumene,  haa. 
undergone  at  the  same  locality  (cf.  p.  868). 


646.  BERYLLONITE.    E,  S,  Dana,  Am.  J.  8c.,  36,  290,  1888.    E.  8,  Dana  and  H  L. 
Wells,  ibid.,  37.  28,  1889. 

Orthorhombic.    Axes   à:h:è  =  0-Ô7243  :  1  :  0-54901  E.  S.  Dana. 

100  A  110  =  29°  47'  17",  001  A  101  =  43°  48'  13",  001  A  011  =  28°  46'  2". 

Forma  :                   l  (120,  i-i)                fl  (013,  i-$)  i?  (112,  i)                     p    (128,  f-d) 

a  (100.  »4)                 n  (180,  i-S)                y  (012.  i-ï)  v   (111,  1)                     x   (182,  1-à) 

b   (010.  i'ï)                o  (140,  i-l)                ô  (028,  H)  «    (221,  2)                    t0  (121,  2-2) 

e    (001,  0)                n  (150,  *-6)                e  (011,  l-ï)  A  (381,  8)                    cr  (182,  |-S) 

g   (410  U)                ^  (^^'  *-^)  ^            ^   ^^^*  *-*)  E  (411  44)                  *   <^^^'  *1> 

i    (210.  »-2)                d  (102,  H)                ^  (^31.  8.«  ^   (2jj^  32^                 y   (141,  4^) 

J    (820,  i4)                .  (101,  1-i)                l   JJ'  ^l  T  (421.  4-2)                  '       JJ'  S 

rrii,     ^*"'     iS«  ♦«»■'■»     vz^ 

^  («J».  H)               a  (014,  i-<)  /    (281, 8-|) 


BSBTLLOmTB. 


t''  : 


!«•  ir 

fi/y  = 

80"  44' 

ai°  86" 

w  = 

80°  43- 

SI'  ar 

40°  la- 

59°  34*' 

3*'      = 

07'  83' 

95°  21' 

*f*r'  - 

68'  ar 

qt     - 

38°  55' 

et     — 

•47"  514 

a     = 

65°  89' 

34°  M' 

oJ    - 

78*  ir 

15°  Sff 

dp    = 

25°  55" 

km'    =  66°  431' 

ww"'  =  76°  47' 


i»   =  88 

15' 

6w  -  23 

W 

61  =  sa" 

4H' 

Al    -  68 

6r   =  75 

4fl' 

ht  -  48° 

48- 

bff  -  68° 

«4' 

bp  =  70° 

VF 

Twîdb;  tw.  pi.  m,  hence  aq  =  120°  25'.  Sometimes  repested,  rarelj  in 
BtelUte  forma,  Crystak  ahort  priBtnatic  to  tabular,  highiy  comples.  Priamatic 
iacea  near  a  often  united  in  O8cillfttot7  combination,  hence  ahowing  vertical  stria- 
tionB.     Faces  v  alao  striated  1  edge  v/f.    In  crjstalB  or  broken  fragmenta. 

Cleavaçe:  c  highiy  perfect;  a  lésa  ao,  intemipted;  m  still  less  distinct;  h 
faintly  indicated.  Fracture  conchoidal.  Brittle.  H.  =  5-5-6.  G.  =  2-845. 
Lnater  vitreoDs,  brilliant;  sometimea  ou  c  pearly.  Golorlesa  to  white  or  pale 
yellowish.     Tranaparent. 

Opticiilly  — .     Ax.  pi.  la.     Bx  JL  e.     Diaperaion  amall  p  <  v.     Axial  angles: 
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12E,    =  120°  36'  Li 
Alao    > 


aBy    =  121'    1'  Na 


2B^    =  12r  34'  Tl 


3H^,  = 


»r 


3H,,= 


Ta'*  85' 
126"  18' 


8. 


2H^y  =    72°  47' 

2H^p=    78°    1' 

2H^y  =  124"  59' 

2H^^  =  124*  80' 

2Vy  =  6r  84' 

Bef  ractlve  indices  : 

a           a 

y 

Red,  Li 

1-5492              1-5550 

1-5004 

Yellow,  Na 

1-5520               1-5579 

1-5006 

Green,  Tl 

1-5544               1*5004 

1-5080 

Comp. — A  phosphate  of  béryllium  and  sodium^ 
NaBePO,  or  Na,PO^.Be,P,0,  =  Fhosphorus  pentoxide 
55-9,  béryllium  oxide,  19*7,  soda  24*4  =  100. 

▲naL— H.  L.  Wells,  1.  c. 


P.O. 
55-80 


BeO 
19-84 


Na,0 
28-04 


ign. 

008  =  99-42 


Pyr.^Decrepitates  somewhat   and   fuses   about   8  to  a 

slightly  clouded  glass,  coloriog  the  fiame  deep  yellow  with  a 

ereeu  streak  on  the  lower  edge.    Slowly  but  completcly  soluble 

m  hot  acids. 

Obs. — Found  loose  among  the  disintegrated  material  of  a  granitic  vein,  at  Stoneham,  Maine; 

aasociated  with  feldspars,  smoky  quartz,  béryl,  columbite.     The  same  région  has  yieîded 

herderite  and  phenacite. 

The  crystals  of  ber^llonite  often  show  a  columnar  structure  due  to  the  présence  of  hollow 
canals  and  fiuid  cavities  arranged  parallel  to  the  vertical  axis.  Other  cavities  (with  liquid 
HsO,'COa)  are  présent  often  in  great  numbers  (f.  8).  The  natural  faces  are  often  delicately 
etched  ou  c,  showing  minute  dépressions  nearly  square  in  outline. 

Arti£— On  the  artiûcial  formation  of  beryllonite,  see  Ouyrad,  C.  R..  110,  1884,  June  28, 
1890. 


647.  HBRDEIUTB.    Herderite  EaÀd,,  PhU.  Mag.,  4,  1,  1828.    Allogonit  Brvâft.,  Uib., 
1B8,  1880.  Char.,  78.  1882. 

Orthorhombic.    Axes   à\l\k  =  0-62060  :  1  :  042345  E.  S.  Dana*. 
100  A  110  =  31°  49V,  001  A  101  =  34°  ISf,  001  A  011  =  22°  57'. 


Forma: 

a  (100,  t-î)» 
h  (010,  i-{) 
6  (001,  0) 


m  (110. 1) 
l    (120.  ikâ)« 
fi  (180.^5)» 

d   (101,  1-1)* 


e  (802,  fi)» 
u  (011,  l-l)» 
t  (082,  H) 
«  (081,  ^ïf 


ê  (001,  0-{) 

l>  (111,1) 
q  (882,  «» 

n  (881,  8) 


0  (441,  4)* 
X  (882,  8-â)< 
y  (181,  84)* 


2. 


Figs.  1-8,  Stoneham. 


HEBDEBITE, 

mm'"=   68'*89' 

ep 

=   88*'46' 

00'      =  108»  26' 

u: 

=    77"  48' 

eq 

=    50M8' 

ixaf     =    64"'40' 

fif^' 

=  se'*  29' 

en 

=    67'' 27' 

y^     =   45-46' 

éX 

=    es**  87' 

eo 

=    72M2i' 

9P'  =    88°  88*' 

M' 

=    9^20' 

ex 

=    58''29i' 

^"    =   47'*  52' 

uv! 

=  *45**  54' 

ey 

=    55»  15i' 

nn*"  =    58'  17*' 

tx 

=    64"  51' 

1^ 

=    64"  17' 

oo'"    =    60»  28' 

v& 

=  108**  85' 

9i 

=   81*89' 

nu     =♦57"    7' 

M' 

=  187*»    2' 

nn' 

=  im'  24' 
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^      .,  ..  ui-         1       i_  1  4,  Ehrenfriederadorf . 

Urystals  sometimes  reBembling  a  low  hexagonal  pjr- 

•amid  (i.  4)  ;  also  short  prismatic  in  direction  of  axis  i. 

Cleavage:  m  interrupted.  Fracture  subconchoidal.  H  =  5.  G.  =  2*99- 
3-01;  3-012,  a  perfectly  transparent  crystal  from  Stoneham,  Penfield.  Luster 
vitreous,  inclining  to  subresinous.  Color  varions  shades  of  yellowish  and  greenish 
white.     Transluoent. 

Optically  — .    Ax.  pi.  \h.    Bx  J.  «•    Dispersion  p  >  v.    Axial  angles,  Dx.*: 


Maine    2E,    =  121"  44' Li 

2Ha.r=    72°84'glaas 
2K    =  120"  21' 


2Ey     =  121'  22'  Na 
2Hi^y  =    72'  12' 
2Ey     =  119"  45' 

Alao  for  yellow    a  =  1592,    fi  =  1612,    y  =  1*621  Btd. 


2Em    =  120'  88'  Cu80« 
2H,.bi=    71"  24' 
2Em     =  119»  11' 


Saxony    2Ha.r  =    74"  18'     2H«.y  =    74'   4'     2Har  =  105*  11' 
2E,    =  124*  85'     2Ey     =  124*  18'     2Hay  =  105"  28' 


2V,  =  74"  29' 
2Vy  =  74"  16' 


Comp. — A  flno-phosphate  of  béryllium  and  calcium,  (CaF)BePO^,  with  the 
fluorine  in  part  replaced  by  hydroxyl.  If  F  :  OH  =  1:1,  this  requires:  Phos- 
phoi-us  pentoxide  43-8,  béryllium  oxide  15*4,  lime  34'6,  fluorine  5*9,  water  2-8  = 
102-5,  deduct  2-5  (0  =  2F)  =  100.  If  fluorine  alone  were  présent  the  amount 
would  be  11*7  p.  c. 

Groth  includes  herderite  in  the  Olivenite  Group,  cf.  Tab.  Ueb.,  pp.  75,  76,  1889. 
AnaL— 1,  Mackintosh,  Am.  J.  8c.,  27,  185,  1884.    2,  Gentb,  Am.  Phil.  Soc.,  21,  694, 1884. 
3,  Penfield  and  Harper,  Am.  J.  Se.,  32,  107,  1886. 


P.O. 

BeO 

CaO 

F 

H,0 

1.  Stoneham 

2. 

S. 

44-81 

4   48-48 

48-74 

15-76 
1504 
15-51 

88  21 
88-65 
88-67 

11-82 
8-98 
527 

—    =  104-60 

0-61?  AUO,,Fe,O,0-85,  MnO011=10212 
8-70  =  101-89 

Analyses  of  the  herderite  from  Ehrenfriederadorf  and  from  Stoneham  by  Winkler,  made  on 
minute  quantities,  hâve  been  shown  to  be  untrustworthy;  he  gave  considérable  alumina  and 
oyeriooked  the  fluorine,  Jb.  Min.,  2,  184,  1884. 

Pyr.,  etc.— B.B.  phosphoresces  with  an  oran^-yellow  îight,  fuses  with  dîfflculty,  becomes 
white  and  opaque:  takes  a  blue  with  cobalt  solution  ;  gives  acid  water  in  the  closed  tube  when 
Btrongly  beat  éd.    Dissolves  in  acids. 

Ôbs. — ^The  orifpnal  herderite  is  known  only  from  a  few  spécimens  obtained  prior  to  1825  at 
the  tin  mines  of  Elirenfriedersdorf,  Saxony;  the  crystâls  described  by  Haidinger  resemble 
apatile  in  form  (f.  4).  pp'"  =  88°  43'  herderite,  asc'  =  37"  44'  apatite. 

Discovered  in  1883  at  Stoneham,  Maine  (see  Hidden,  Am.  J.  Se  ,  27,  78, 185, 1884).  It  occurs 
in  a  granitic  ledge  in  isolated  crystâls  and  in  clusters  implanted  on  quartz  crystâls.  or  embedded 
in  them;  also  on  muscovite  and  associa ted  with  albite;  found  sparingly  with  tourmaline  at 
Aubum,  Me.  ;  also  at  Uebron. 

Named  after  Baron  von  Herder.  director  of  the  Saxon  mines.  The  name  glucinite  was 
suggested  (Hidden,  1.  c.)  for  the  Stoneham  minerai  in  the  idea  that  it  might  prove  to  differ  from 
the  Saxon  in  containing  béryllium  (glucinum)  in  place  of  aluminium.  Dut  the  identity  of  the 
minerais  from  the  two  localities  has  been  thoroughly  proved. 

Re£— 1  Stoneham,  Am.  J.  Se,  27.  229.  1884.  Haidinger  gives  for  Ehrenfriedersdorf: 
M/  =  68"  57',  pp"'  =  88*'  48'.  «  Ehrenfriedersdorf  only,  Haid.,  1.  c.  »  Stoneham  only,  E.  S.  D., 
1.  c.  «  Stoneham,  Hidden,  Und.,  32,  209.  1886.  »  Dz.,  Bull.  Soc.  Min..  7,  180,  1884;  Btd.,  9, 
141,  1886. 
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648.  HAMTiTWITB.     W.  E,  Eidden  and  8.  L.  Penfield,  Am.  J.  Bc,  39,  611,  1880. 
Bhombohedral.    Axis  è  =  1-1353;  0001  A  lOÎl  =  52°  39f'  Penfield. 

Porrn»:    c  (0001,  0),    r  (lOÎl,  R).   /(0221,  -  1^ 

Angles  :    cr  =  62**  4^,    (f,=  69"  7i',    rr^  =  *Sr  2',    ff'  =  108'  2',    «/  =  W  1'- 

In  small  rhomboliedral  crystals  with  basai  plane  prominent. 

^ — .  Cleavage:    basai,  perfect.      H.   =  4*5.      G.  =  3-228. 

(T-^ — ^'^' ^^x      I^^ster  on  c  pearly  ;  on  rhombohedral  faces  çreasy  to  résinons. 

U^       y^       y^^^K    ^^^^^^^^  *^^  transparent,   or  with  a  slight  yellow   tint 
^;*v7'  ^   y^       jS  Optically  +  ;  double  refraction  not  strong. 
\>^-.y^-^^^^^;:::^  Comp. — A  phosphate  of  aluminium  or  béryllium  (or 

^ — ^  both)  with  water  and  fluorine;  exact  composition  undeter- 

mined. 

P3rrM  etc.— B.B.  fuses  about  4  to  a  wbite  porcelain-like  mass  coloriDg  the  fiame  men.  In  th» 
closed  tube  gives  off  water  abundantly  aud  fluorine  whîcb  etches  the  glass.  Slowiy  soluble  in 
acids,  givlng  a  solution  whicb  reacts  strongly  for  pliosphoric  acid.  Tbe  présence  oi  aluminium 
(or  béryllium)  and  absence  of  calcium  were  proved  by  qualitative  test. 

Obs. — Occurs  very  sparingly  at  Stoneham,  Me.,  associated  witb  the  béryllium  phosphate, 
herderite,  and  the  béryllium  silicate,  bertrandite.  Only  a  siagle  spécimen  has  thus  far 
been  found. 

Named  after  Dr.  A.  C.  Hamlin  of  Bangor,  Me.,  author  of  a  work  on  precious  stones. 


3.  Apatite  Group.    Hexagonal  with  pyramidal  hemihedrism. 
Phosphates,  Arsenates,  Vanadates  of  calcium  and  lead,  with  chlorine  or  fluorine. 

General  formula  R.(F,Cl)[(P,As,V)0,],  =  (R(F,C1)  )R,[(P,As,V)OJ,; 

Also  written  3R,(P,  A8,V),0,.R(F,C1),.  Hère  R=Ca  or  Pb,  also  Mn. 

é 
649.    Apatite  (CaF)Ca,(PO,).        Fluor-apatite  0-7346 

or  (CaCl)Ca,(POJ,       Chlor-apatite 

Manganapatite      (CaF)Ca,(POJ.  with  (MnF)Mn,(POJ, 

660.  Pyromorphite  (PbCl)Pb,(POJ,  0-7362 

Polysphœrite  (  (Pb,Ca)Cl)(Pb,Ca),(POJ. 

661.  Mimetite  (PbCl)Pb,(AsOJ.  07224 

662.  Vanadinite  (PbCl)Pb,(VO,),  0-7122 

Endlichite  \  (PbCl)Pb,(AsO,).  ^^.7495 

iiinaiicnine  ^  (PbCl)Pb,(VO/),  "  ^*^^ 


649.  APATITU.    Crystallizedfrom  8pain.    Chrysolite  ordinaire  de  Liste  (with  figs.),  Crist.» 
1772,  2,  271,  1788;  =  Sparçelgrûne  Steinkrystalle  aus  Spanien  nfthem  Apatit    Wern.,  Ber^ 
J.,  74,   1790;  =  Spareelstem  tfeiTi./  Asparagus  Stone;    Pierre  d'Asperge  Fr,;   Asparagolithe 
Abildgaard,   Ann.   Cb.,  32.  195,  1800.     Chaux  phosphatée   Vattq,,  Ann.  Ch.,  26,  128,   1798. 
Phosphate  of  Lime. 

Orystfr.  8axony,  Aquamarin  (celandine-green,  fr.  Schneckcnstein)  Brunnieh,  bis  Cronst., 
1770.  Amétbiste  basaltine  (mostly  violet,  fr.  Mines  d'etain  de  Saxe)  6(tge,  Min.,  1.  231,  1777; 
de  Lisle,  Crist.,  2,  254,  1783;  =  Apatit  Wern.,  Gerhard's  Grundr.,  281,  1786,  Bergm.  J.,  576, 
1788,  878,  1789.  Phosphorsaurer-Kalk  Klapr.,  ib..  294,  1788.  Sftchsischer  Beryll,  AgusUl 
(with  announcem.  of  supposed  new  earth,  Augusterde).  Trommêdaff,  Trommsd.  J.  Pharm., 
1800. 

Crvst.  fr.  Norway,  ete,  Moroxit  (fr.  Arendal)  Abildgaard,  Moll's  Jahrb.  B.  H.,  2,  482, 1796. 
Francolite  (fr.  Deyonshin)  Brooke,  T,  H.  Henry,  Phil.  Mag.,  36,  1850.  Lazur-Apatit  if.  iVci.» 
Bull.  Soc.  Moscou,  30,  224.  1857. 

Màêsive,  La  Pierre  Phosphorlque  (fr.  Lagrosan,  Estremadura)  DanHa,  p.  60,  Madrid;  ss 
Phosphate  calcaire  Proust,  J.  Phos.,  32.  241,  1788;  PelUtier,  Ann.  Ch.,  1, 1790;  =  Phosphorlte 
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^,  Min.,  1,  129,  1794;  Id.,  Karst.,  Tab.,  62,  1806.  Eupyrchroite  (fr.  K.  Y.)  Mfmtnanê,  Rep. 
G.  N.  Y..  1888.    Osteolith  Brameië,  Lieb.  Add.,  79,  1851  =  Bone-phosphate. 

Apatite  (incl.  tbe  Saxon  and  tbe  Spanisb  cirstallized  (Spargelstein)  and  massive  Phos- 
pborite,  excl.  Moroxite)  Kant.,  Tab.,  86,  1800;  id.  incl.  tbe  same  and  also  Moroxite)  ÎT.,  Tr., 
a,  1801. 

Hexagonal,  with  pyramidal  hemihedrism.  Axis  é  =  0*734603;  0001  A  lOÎl 
=  40°  18'  22"  Koksharov*. 


Forma': 
«  (0001,  0) 

m  (lOlO,  I) 
a  (1120.  »-2) 

h  (2lS0,  ^4,  r) 
*,  (8Î20.  ^4. 1)» 


r  (10Î6.  *)• 
a  (10Î8,  «• 
Ç  (601512,  A)» 
r  (1012,  i) 
V  (8035,  »)• 
€  (8084,  f)« 

X  (loii,  1) 


or  (8062, 1) 
y  (2021,  2) 
w  (7078,  {)• 
ff   (8081,8) 
«  (4041,  4)« 

;r   (ll-2-12,J-2)" 
0  (1126,  f  2)* 


A  (4160,  t-i,  r)* 

Alao  tbe  vicinal  fonn":  6  (8-l'4'280,  ^). 


10*  54' 

19*    6' 

8'    8* 

15-  4r 

19"  28' 
22*  69' 
26* 
82* 
61*  50' 
59*  29' 
68*  12' 
68*  88' 
78*  85r 


=  26*  584' 
=  82*  28^ 


e<p 

e» 

ed 
cp 
eo 
en 
d 
CM 

cq 
rr' 

K' 


18*  45è' 
86*  18' 


56* 
71* 

76* 
56* 


45i' 
12' 
84' 
49' 


71*  54' 
48*  18' 


66* 

79* 

8* 

45* 


59' 
2' 
2' 

88' 


=  19*  11' 


i>  (llS4,  l-2)>» 
«  (1122,  1-2) 
ê  (1121.  2-2) 
d  (22il,  4-2) 

zone  mtœ\  r) 
p  (4151.  5^)« 
n  (8141,  4^) 


rr     s= 

ao^  = 

Vif   = 
»    = 


22*  81' 
26*  18' 
81*  8' 
»87* 
46* 
51* 
55* 
84* 
48* 
56* 
54* 


28' 
26' 
60' 
80" 
21' 
=    19*  68* 


on 

(7-8-lOÎ 

l,iJUJL)f 

^ 

(2lSl,  84) 

t 

(12â2,  M)» 

^1 

(8Î21,  8-1,  Vf 

0 

(8142.  2- 

fr) 

Q 

(4871,  7-1,  r)» 

MM, 

''  =  84* 

48' 

mp 

=  18* 

7i' 

mn 

=  22* 

41' 

mi) 

=  27* 

18' 

wiM 

=  80* 

20* 

fnê 

=  44* 

ir 

mi 

=  55* 

88i' 

mai 

=  71* 

8* 

aq 

=  11* 

56' 

an 

=  26* 

14' 

ao 

=  86* 

29' 

am 

=  55* 

56' 

1. 


3. 


6. 


8. 


*^^«Î!.?'  ^'^™'?o°  ^o»""!»  8t-  Lawrence  Co.,  N.  Y.,  and  Canada.  8,  6,  Alexander  Co.,  N.  C. 
Hfdden  and  Washington'».  4.  Paris,  Me.»  5,  Hebron.  7.  Brancbville.  Conn. .  Pirsson. 
o,  St.  Gotbard.  Ilaidinger. 
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9. 


Crystals  varying  from  long  prismatic  to  short  prismatic  and  tabnlar;  in  the 
latter  cases  often  highly  modified;  also  in  low  pyramids  (f.  5);  rarely  terminated 

by  a  pyramid  of  the  third  séries  (f.  4).  Also  globular 
and  reniform,  with  a  fibrous  or  imperfectly  columnar 
structure;  massive,  structure  granular  to  compact. 

Cleavage:  c  imperfect;  vi  more  so.  Fracture 
conchoidal  and  uneven.  Brîttle.  Etching-figures 
conform  to  the  pyramidal  hemihedrism".  H.  =  5, 
sometimes  4*5  when  massive.  G.  =  3*i7-3"23  cryst. 
Luster  vitreous,  iuclining  to  subresinous.  Streak 
white.  Color  usually  sea-green,  bluish  green  ;  often 
violet-blue;  sometimes  white;  occasionally  yellow, 
gray,  red,  flesh-red,  and  brown.  Transparent  to 
opacjue.  A  bluish  opalescence  sometimes  m  the  di- 
rection of  the  vertical  axis,  especially  in  white  varieties. 
Some  colored  varieties  pleocnroic;  absorption  e  >  <w. 

Optically  — .  Double  refraction  weak.  Some- 
times abnormally  biaxial  (cf.  Mld.'^).  Indices, 
Heusser'*: 


Alexander  Ce,  N.  C,  basai 
section  of  f .  6. 


Fraunhofer  lines 

D 

K 

P 

G 

00 

1-64607 

1-64998 

1*65882 

1-65958 

6 

1-64172 

1-64548 

1-64867 

1-65468 

Bulzbach 

Bothenkopf 

SUudianka  Blagodatsk 

AchmatOTik 

0-028 

0085 

0109          0-22 

0  51 

8158 

3149 

8-178          8-182 

8-091 

40'  15i' 

40M0Î' 

—           40"  16i' 

40^  6i' 

Var. — 1.  OrdÎTMry.  Crystallized,  or  cleavable  and  granular  massive.  Ck)lorle8s  to  green, 
blue,  yellow,  flesh-red.  (a)  The  a^Mtragus-êtone,  originally  from  Murcla,  Spain.  is  yellowiah 
greeu.  as  the  uame  implies.  Moroxiie,  from  Arendal,  is  in  greeuish  blue  and  bluish  crystals. 
Both  names  hâve  beeu  used  for  apatite  of  the  same  shades  frf)m  other  places.  (6)  LaiurapatUe  is 
a  sky-blue  variety;  it  occurs  in  crystals  with  lapis-hizuH  in  Sîberia.  (c)  Francolite,  from  Wheal 
Franco,  near  Tavistock,  Devonshire,  occurs  in  small  crystulline  stalactitic  masses,  grayish  green 
to  brown,  and  in  minute  curviug  crystals  (anal.  11).* 

Ordinnry  aimtite  \&  fluor-apatite,  containing  tiuorine  often  with  only  a  trace  of  chlorine,  up 
to  0*5  p.  c:  rarely  the  chlorme  preponderates,  and  sometimes  fluorine  is  eniirely  absent.  The 
normal  angle,  ex  (0001  A  lOTl),  and  also  the  spécifie  gravity  seem  to  diminish  with  increase  of 
the  chlorine  percentage,  but  more  observations  are  needed  to  establish  this  (Kk.,  Pusirevsky, 
Baumh.,  réf.  *).     The  following  duta  are  brought  together  by  Baumhauer: 

Schwarzenstein  Tokovaya 
Chlorine  tr.  0  01 

8p.  gravity  8215  8202 

ex  (0001  A  lOÎl)      40"  17'        40"  18^' 

2.  ManganapatiU  (Siewert,  Zs.  Kat.  Halle.  10,  889,  1874)  contains  manganèse  replacing 
calcium.  The  original  is  a  variety  from  San  Roque,  near  C6rdoba,  Argentine  Republic,  color 
dark  bluish  greeu,  containing  6  7  p.  c.  MnO,  anal.  26.  For  other  occurrences,  which  hâve  prt>ved 
to  be  not  uncommou,  see  anals.  27-38.  The  dark  green  apatite  from  Dixou's  quarry,  Wilmington, 
Del.,  also  contains  considérable  manganèse  (Genth.  priv.  contr.). 

Cupro-apatite  Ad&m,  Tabl.  Min..  45,  1869.  From  near  Coquimbo,  Chili,  at  the  mines  of 
Tambillos,  occurring  in  clear  turquoise-blue  crystals,  coutaiuing,  according  to  F.  Field,  20-98 
CuO.  the  copper  being  présent  tis  phosphate;  it  need.s  confirmation. 

8.  Fibrous.  eoncreiionary,  stalactitic.  The  name  Phosphoriie  was  used  by  Kirwan  for  ail 
apatite,  but  it  especially  included  the  fibrous  concreiionary  and  partly  scaly  minerai  from 
Estremadura,  Spain,  and  elsewhere.  It  bas  H.  =  4-5;  G.  =  2*92-8  Forbes,  but  2  98-8  12  after 
ignition.  Eupyrchroite,  from  Crown  Point,  N.  Y.,  belongs  hère;  it  is  concentric  in  structure, 
consisting  of  convex  subflbrous  layers,  more  or  less  easily  separable;  H.  =  4-5;  G.  =  8*058;  ash- 
gray  and  bluish  gray  iu  color,  and  gives  a  green  phosphorescence  when  heated  (whence  the 
uame,  from  eu,  toell,  nvp,  fire.  and  xpô^^,  «  color). 

4.  Earifiy  apatite;  Osteolite.  Mostly  altered  apatite.  Coprolites  are  mainly  impure  calcium 
phosphate.  For  both  see  beyond,  p.  7($8  et  seq.  Lasne  flnds  sedimentary  phosphates  to  be  fluor* 
apatite  in  composition,  C.  R  ,  110,  1876.  1890. 

Pseudoapatite  of  Breithaupt  from  Kurprinz,  near  Freiberg,  and  Schlackenwald  in  Bohemia, 
bas  been  called  pseudomorphous  apatite.  Frenzel  niakes  pyromorphite  the  original  minerai» 
analysis:  P^O»  39-28,  CaO  56-66,  SO,  1-42.  CO,  [2  64],  Cl  tr.  -=  100.     Min.  Mitth..  3.  864.  1880. 

Staffelite  of  Stein  (Jb.  Min..  716,  1866)  occurs  incrusting  the  phosphorite  of  Staffel,  in 
botryoidal,  reniform,  or  stalactitic  masses,  fibrous  and  radiatiug.     H.  =4.    G.  =  8-128.     Color 
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leek  to  dark  green,  greenish  yellow.    See  anal.  87.    Stein  regards  it  as  a  resuit  of  the  action  of 
carbonated  waters  on  phospborite. 

Comp.— For  FluornipaUte  (CaF)Ca  P  0„;  for  Chlor-apatife  (CaCl)Ca,P,0„  ; 
also  written  3Ca,P,0,  +  CaF,  and  3Ca,P,0g  +  ^aCL.  There  are  also  intermediate 
compounds  containing  both  fluorine  andehlorine.  The  percentage  composition  for 
thèse  normal  varieties  is  as  follows: 


Fluor-apaiite 
Chlorapatite 


P,0.42-3    Ca0  55-5    F  88  =  1016    or  Ca,P,0,  92-26  CaF,     775  =  100 
PsO»  41  0    CaO  58-8    Cl  6*8  =  101  6    or  Ca,P,0.  894     CaCl,  10 «    =  100 


In  the  formula  as  first  (and  more  correctly)  written  the  univalent  group  (CaF)  or  (CaCl)  takes 
the  place  of  ooe  hydrogen  atom  in  the  acid  3UsP04  =  H»PsOi«. 

Some  analyses  give  results  at  variance  with  this  normal  composition,  showiog  a  deficiency 

(  CaFa 
in  the  tluorine'and  chlorine:  thus  Voeicker  proposes  to  write  the  formula  SCatPsO».  <  CaCU,  and 

(CaO 
HoskvnsAbrahall  gives  Ca,»(P04).(0,Fa,Cl,).     Cf.  Groth,  Tab.  Ueb..  74,  1889. 

Fluor-apatlte  is  much  more  common  than  the  other  variety;  hère  belongs  the  apatite  of  the 
Alps,  Spain,  St.  Lawrence  Co..  N.  Y.,  Canada.  Apatites  in  wbich  chlorine  is  promluéut  are 
rare;  this  is  true  of  some  Norwegian  kinds.  An  apatite  f  rom  KragerS  contained  4*10  chlorine 
and  no  fluorine,  Voeicker,  J.  pr.  Ch.,  76,  884,  1858,  while  others  gave  1-88  and  1  08.  See  also 
analyses  below.  Varieties  also  occur  in  which  the  calcium  is  largeiy  replaced  by  manganèse,  as 
in  manganapaiite.  Further  Cossa  (Trans.  Ace.  Linc,  3,  17,  1878)  bas  noted  the  présence  of 
didymium  (also  Ce,La)  in  many  apatites  as  proved  by  absorption  bands  in  the  spectrum;  thèse 
éléments  hâve  been  found  before  by  chemical  means,  but  usually  ref erred  to  enclosed  cryptolite. 
Scheerer  foimd  5  p.  c.  cerium  oxide  in  the  apatite  of  the  augite-syenite  of  southern  Norway, 
which  is  not  due  to  enclosed  cryptolite— cf.  Bgr..  Zs.  Kr.,  16,  70,  1890. 

AnaL—Q.  Rose  first  detected  the  fluorine  and  chlorine,  and  publidied  the  foUowing  as  the 
composition  of  différent  spécimens  (Pogg.,  9,  185,  1827): 


1.  Snarum 

2.  Murcia 

8.  Arendal 

4.  Greiner 

5.  St.  Gothard 

G.  =  8-174 

G.  =  8-285 

G.  =  8  222 

G.  =  8175 

G.  =  3-197 

Calcium  phosphate         91*18 
Calcium  chloride              4*28 
Calcium  fluoride               4-59 

92066 
0-885 
7-049 

92189 
0-801 
7-01 

9216 
0-15 
7-69 

92-81 
tr. 
769 

The  following  are  other  tvpical  analyses;  some  earlier  ones  are  given  in  5th  Ed.,  p.  582. 
1-7,  Hoffmann.  Rep.  G.  Surv.  Canada,  1  H.,  1879.    8,9,  Voeicker.  Inaug.  Diss.,  Giessen» 

1888.  10.  Rowan,  Ch.  News,  60.  208.  1884.  11,  Maskelyne  and  Fli^ht.  J.  Ch.  Soc,  24,  3,  1871. 
12,  Klement,  Bull.  Mus.  Belg.,  6,  159,  1888.    18-15,  Hoskyns-Abrahall.  Inau^.  Diss.,  Munich, 

1889.  16,  Sachsse,  after  dc^ucting  iinpurities,  quoted  by  Stelzner,  Jb.  Mm.,  1.  265,  1889. 
17,  Schertel.  ibid.  18,  Nikolayev.  Zs.  Kr.,  11,  891,  1886;  also  other  anals.  of  massive  varieties 
with  305  to  1-87  p.  c.  Cl.  19-24,  Voeicker,  1.  c.  25.  Waage,  quoted  by  BrOgger  and  Reusch, 
Zs.  G.  Ges.,  27,  674,  1875:  also  another  anal,  with  3*5  p.  c.  Cl. 

26.  Siewert,  l.c.  27,  29,  30,  Penfleld,  Am.  J.  Se..  19,  367, 1880.  28,  Dewey,  ibid.  81.  Hilger, 
quoted  by  Sandberger,  Jb.  Min.,  1,  171,  1885.  32,  Weibull,  G.  FOr.  Fôrh.,  8,  492,  1886. 
33,  IgelstrOm,  Bull.  Soc.  Min..  6,  303,  1882. 

84,  Garzo  and  Penuelas,  Bull.  Soc.  G.,  17, 157, 1860.  85,  Mayer.  Lieb.  Ann  ,  101,  281, 1857. 
86,  37,  Forster.  quoted  by  Stein,  Jb.  Min.,  716,  1866.    88.  Jackson,  Am.  J.  Se.  12,  73,  1851. 

For  many  other  analyses  of  phosphorite  see:  Wicke,  Nassau,  Jb.  Min..  88,  1869.  Schwack- 
bOfer,  Jb.  G.  Reichs.,  21,  2U,  1871.  De  Reydellet,  Belmez,  Bull.  Soc.  G.,  1,  850,  1873. 
Nicderstadt.  Estremadura,  Ber.  Ch.  Ges.,  107,  1874.  Ni  voit.  Clply  C.  R.,  79.  256,  1874. 
M5ller,  Nizhni  Novgorod,  Vh.  Min.  Ges..  12,  61,  187  .  Gunn,  Russia,  Min.  Mag.,  1,  209. 1876. 
Guyot,  Vosges,  C.  K.,  87,  383,  1878.     Vernadsky.  Zmolensk.  Zs.  Kr.,  17,  628,  1890. 


G. 

1.  Storrington  31 39 

2.  Buckingham  3149 
8.  N.  Burgess  8160 

4.  Portland  3- 188 

5.  Lougbborongh  8*164 
«.  Portland  3168 

7.  Templelon  3175 

8.  Canada 

9.  " 

10-  Amelia  Co.,  Va.  3161 


P,0»     CaO       F        Cl    AUO,  Fe,0,  MgO  insol.  CO, 


40-37  5305  3-81  044  0  61  015  015  3-89 

4108  54-49  8-47  0  26  0-71  013  016  037 

3905  52-29  3-79  0  48  119  129  055  3-49 

41  14  55-21  3-86  0'23  057  009  018  006 

40-87  54-31  3-73  048  0  84  0  91  0 1«  1-15 

40-52  5409  338  OrO  027  0  08  021  1-68 

40-81  54-37  3-55  004  057  0-13  062  0-63 

40-93  54-80  2  20  0*09  0*86  041  019  015 

I.ign. 

41-37  5519  2-45  048  099  024  —  099 

41-06  53  94  3-30  tr,  019  081  —  0-63 


003 
0-37 
0-10 
0-22 
011 
0-86 
0-52 


10204 
101  04 
102-23 
101-56 
102-51 
101-13 
101  -24 


0-86  SO,  0-32, 

0-25  =  101-10 

—  =  101-71 

-^'ign.  0-81 

[=  100  74 
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G.         PsO»     GaO      F       Cl    A1«0«  Fe«Ot  MgO  insol.  CO. 

11.  Tavistock,  [=  10101 

FrancofiU  8814  5409  8*84      —  —  0'91»  0'69«  —  2*25  H,0 1-50 

13.  Ciply  48-49  5449  181    057  1-46  0-38    042  «r.  —  =  10207 
18.  Zlllerthal  4  4286  5622  l'54-—       —       —       —  —  —  =  10062 

14.  Jumilla  41  12  5645  1*98    0'24  —  107    0-44«  —  —  ign.  0*25 

[=  100-55 

15.  Ehrenfriederadorf  4207    5588    227      —       —     056*    —       —       —  ign.  057 

[=  100-90 

16.  Freiberg  4260    5548    8*41      —       —       —       —       —       —  =  101*44 

17.  Kinzigtùal  4251    5546    851      —       —       —       —       —       —  =  10158 

18.  Turkestan  8-199       41 98    55*29    864     Vr.       —       —     O'IS»  0*12     —  =  10116 

19.  Norway        «yrt.  4165    54*25      —     1*52    0-92    0*40      —     0*64    009  80,0  14. 

[ign.  0*22  =  99-88 

20.  "        A.      "  41-29    54-57      —     081    1*85    162      —     084      —  80,015. 

[ign.  0-44  =  101  07 

21.  "        B.      "  I  41-17    58-91      —     091    104    157      —     0-©      —  SO,  018, 


[ign.  0-80  =  99-85 
2-26    0-89    0-64      —     1-89      —  80,0  15, 


22.       ••  "  4029    5828      — 

[ign.  0-14  =  98-99 
28.       "  I7UIM.  40-48    51-97      —     506    091    0*24      —     177      —  80,0  18, 


[ign.  0-14  =  100-75 


24.  Arendal,  MwoœiU  41-58    5892      -^     0*50  [8*61]»  0*81      —  ign.  008 

[=  100 
26.  Odegaard,  reà  41  15    51*0       —     5*8       —       —       —     0*8       —  ign.  0*6 

[=99-85 

•  Incl.  moisture.  in  8,  004;  in  9.  018.     ^  Incl.  C0„80,.    •  Na.0.    *  FeO  +  MnO.    •  MnO. 

G.  P,0,    CaO    MnO    F       Cl    A1,0,  Fe,0,  insol. 

26.  C6rdoba  |  42-54    48*01    6*59    2*75      —       —     092»    —  MgO  048 

[=  101-29 

27.  Branchyille,  dorib  ^mn  8-89         41*68    44*92  10-59    812    0*08     —     O'TÏ      —=101*06 

28.  "  green  40*96    58*58    248    8*84      —     050    0*08    0*06  =  101 45 

29.  "  whitê  8-144        41-47    5815    196    2*68    010      —     0*22    1*50=  101*08 
m  Franklin  Furn.,  6ry«<.    822         89*59    5164    185    887    004    0*56    0*77      —  ZnO  0  08, 

[CaCO,  2-82,  H,0  052  =    9969 

81.  Zwiesel  8*169       48*95    5278    804    215      —       —       —       —  =  101 92 

82.  Westanâ  4204    5012    595    874     ^.       —       —       —  =  10185 
88.  HorrsjOberg  8642    4517    SSG^  und.       -.       —       —  = 

•  FeO.  »  Incl.  some  FeO. 

Phoêphoriiê, 

G.  P,0,     CaO      F       Cl    A1,0,  Fe,0,  MgO  insol  CO, 

94.  Estremadura  40*12    58*50    216    006    810»  0 61      —       ~       -.  =  100*21 

85.  Amberg  89*57    62*21    1*90      —       —     0*90    009    196    278  Alk.  0*68 

[=  100*07 

86.  8taffel  84*48    45*79    8*45      —     108    6*42    0*16    4*88»  1*51  Alk  100. 

[H,0  2  45  =  10117 

87.  "    Staffelile      8*128        89*05    54*67    8*05      —     008    004      —       —     8-19H,O140 

[=  101-48 
2»,  BupyrchToiU         8058       45*71    48*71    0*60    0*18      —     2*00"     ^       —     2-77<>H,O0-50 

[=  100*42 

•Incl.  8iO,.  »8iO,  «FeO.  *  CaCO,. 

For  f urther  analyses  of  phosphorite  see  références  above. 

The  ozvgen  équivalent  of  tbe  fluorine  (chlorine)  is  to  be  deducted  from  the  above  analyses. 
Anal.  20,  21  are  from  différent  parts  of  the  same  crystal.  From  16,  17,  impurities  bave  been 
deducted. 

P3rr>i  etc.— B.B.  in  the  forceps  fuses  with  dlfflculty  on  the  edges  (F.  =  4*5-5).  colorine  the 
flame  reddish  y ellow  ;  moistened  with  sulphuric  acid  aud  beated  colors  the  flame  pale  bluish 
greeu  (phospboric  acid);  some  varieties  react  for  chlorine  with  sait  of  phosphoms,  when  the 
bead  bas  been  preyiously  saturated  with  copper  ozide,  while  others  give  fluorine  when  fused 
with  this  sait  in  an  open  elass  tube.     Gives  a  phosphide  with  the  sodium  test. 

Dissolves  in  hydrochloric  and  nitric  acid,  yielding  with  sulphuric  acid  a  oopious  precipitate 
of  calcium  sulphate;  the  dilute  nitric  acid  solution  gives  with  lead  acétate  a  wnite  precipitate. 
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which  B.B.  on  charcoal  fuses,  giving  a  globule  with  crystalline  fàcets  on  coollng.    Some 
Tarieties  of  apatite  phosphoresce  on  heating. 

Obi. — Apaiite  occure  in  rocks  of  various  kinds  and  âges,  but  is  most  common  in  metamor- 
phic  crvstalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins, 
particularly  those  of  tin,  in  gneiss,  s^enite,  homblendic  ^eiss,  mica  schist,  beds  of  iron  ore; 
occasionalfy  in  serpentine;  common  m  igneous  or  volcanic  rocks  in  the  form  of  microscopio 
acictilar  crystals  which  hâve  been  early  formed  in  tbe  crystalUzation  from  tbe  magma;  some- 
limes  in  orainary  stratifled  limestone,  beds  of  sandstone  or  sbale  of  tbe  Silurian,  Carboniferous, 
Jurassic,  Cretaoeous,  or  Tertiary.    It  bas  been  observed  as  tbe  petrifying  material  of  wood. 

Among  its  localities  are  Ëbrenfriedersdorf  in  Bazony;  Scbwarzenstein,  Rotbenkopf,  Pfltscb 
in  tbe  Tyrol;  witb  epidote  on  tbe  Knappenwand,  Untersulzbacbtbal;  St.  Qothard,  Tavetscb, 
•etc..  in  âwitzerland;  Mussa-Alp  in  Piedmont.  wbite  or  colorless,  and  of  Uke  form  jind  col  or  on 
tbe  Mittagborn  in  Upper  Valais;  Zinnwald  and  Scblackenwald  in  Bobemia;  in  England,  in 
Comwall,  witb  tin  ores;  in  Cumberland,  at  Carrock  Fells.  in  celandine-green  crystals  in 
ffilbertite;  in  Devonsbire,  cream-colored  at  Bove^  Tracey,  and  at  Wbeal  fSimco  (franeoliU);  in 
ueland,  in  a  basaltic  dike  near  Kilroot  in  Antnm,  also  in  Down,  Dublin,  and  Killiney  Hill. 
The  greenisb  blue  variety,  called  tnoroxUêt  uccurs  at  Arendal,  Snarum.  and  EragerÔ  in  Norway, 
at  tbe  latter  place  in  part  flesb-red,  and  looking  mucb  like  feldspar;  witb  magnetic  iron  of  a 
ffreenisb  vellow  color  at  Mt.  Blagodatsk  in  tbe  Ural;  witb  black  tourmaline  on  tbe  Sbaitanka 
in  Ekaterinburç;  on  tbe  SliudianKa  (lasurapatite);  at  tbe  emerald  mineof  tbe  Takovaja,  85  versts 
N.£.  of  Ekatennburg;  on  the  Kirftba,  70  versts  S.W.  of  Miask,  containing  no  cblorine  (Pusi- 
revsky),  witb  G.  =  8*126;  in  Pargas,  Finland.  Tbe  ctêparofuêsione  or  tpargelêtein  of  Jumilla, 
in  Mureia  (not  C.  de  Gâta),  Spain,  is  pale  vellowish  green  in  color;  a  variety  from  Zillertbal 
is  wineyellow;  a  similar  varietv  is  obtaiuea  from  tbe  Cerro de Afercado,  Durango.  Mexico.  Tbe 
phomhorite.  or  massive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  eranite  and 
argiilyte.  in  Esti-emadura.  Spain  ;  at  Scblackenwald  in  Bobemia;  at  Amberg.  Bavaria,  m  Jurassic 
limestone,  nodular  and  stnlactitic;  Nassau,  etc. 

Large  quantities  of  apatite  are  mined  in  Norway  at  EragerO,  wbere  it  was  worked  as  early  as 
1854;  also  at  Odegaard,  near  Bamle,  Norway,  witb  enstatite  and  wagnerite  (kjerulfine)  in  large 
crystals;  further  In  veins  at  many  points  along  tbe  sonthern  coast  from  Laugesiind  fiord  to 
Arendal,  in  part  in  connection  witb  tbe  so-caTled  **geflecter  gabbro"  mentioned  on  pp.  467, 
472.  in  wbicb  a  triclinic  feldspar  bas  been  largeljr  altered  to  scapolite. 

In  Maine^  on  Long  Island,  Blue-bill  Bay.  m  veins  10  in.  wide,  intersecting  granité.  In 
N.  Hamp.,  crystals,  often  large,  are  abundant,  4  m.  S.  of  the  N.  village  meeting-bouse,  West- 
moreland,  in  a  vein  of  feldspar  and  quartz,  in  mica  slate,  along  witb  molybdenite;  fine  ciystals 
at  Piermont.  in  white  limestone,  on  tbe  land  of  Mr.  Thomas  Cross.  In  moês.,  ciystals  occasion- 
ally  6  in.  long,  at  Norwich  (K.E.  part),  in  gray  quartz;  at  Bolton  abundant,  tbe  forms  seldom 
interesting;  sparinffly  at  Obesterfield,  Cbester,  Sturbridge,  Hinsdale,  and  Williamsburgb.  In 
Conn,,  atBranch ville,  dark  freenish  blue  imanganapatiie),  also  in  greenisb  wbite  and  colorless 
crystals,  bigbly  modified  and  resembling  the  Bwiss,  in  short  pearly  wbite  prisms  witb  roiigb 
basai  planes;  at  Leete's  quarry,  near  Stony  Creek.  In  New  York,  large  crystals  of  aymtite  are 
foiind  in  St.  Lawrence  Co.,  in  granular  limestone,  witb  scapolite,  titanite,  etc.,  at  Hammond, 
Gouverneur;  in  Rossie,  witb  titanite  and  pyroxene,  %  m.  N.  of  the  village  of  Oxbow;  also  ou  the 
bank  of  Vrooman  Lake,  Jefferson  Co.,  in  wbite  limestone;  Sanford  mine,  East  Moriah,  Essex  Co., 
in  magnetite,  wbicb  is  often  thickly  studded  witb  six-sided  prisms;  at  the  iron  mine.  Brewster, 
Putnam  Ce;  nearEdenville,  Orange  Co.,  asparagus-green,  in  white  limestone;  in  the  same  région, 
blue,  grayish  green,  and  grayisb  white  crystals;  2  m.  S.  of  Amity,  emerald-  and  bluisb  green 
crystals;  at  Long  Pond,  Essex  Co.,  witb  garnet  and  vesuvianite;  fibrous  mammillated  {eupyr- 
ehroite)  at  Crown  Point,  Essex  Co.,  about  a  mile  soutb  of  Hammondsville,  in  large  quantities, 
quarried  for  agricultural  purposes.  In  Neto  Jersey,  on  tbe  Morris  Canal,  near  Suckasunny,  of  a 
brown  color,  in  massive  pyrrhotite;  witb  tbe  magnetite  of  Bryam  mine;  Mt.  Pleasant  mhîie  near 
Mt.  Teabo,  in  a  low  hill  near  the  junction  of  Rockaway  R.  and  Burnt  ^q^ 

Meadow  Cr.,  }  m.  from  the  canal,  in  masses  sometimes  6  in  througb; 
at  Hurdstown,  Sussex  Co.,  wbere  a  shaft  bas  been  sunk  and  the 
apatite  mined;  masses  brought  ont  weigh  occnsionally  200  Ibs.,  and 
some  cleavage  prisms  bave  the  planes  8  in.  wide.  In  Penn.,  at 
Leiperville.  Delaware  Co.;  in  Cbester  Co.,  at  New  Garden;  in  Bucks 
Co.,  at  Sontbampton,  manganesian.  Genth.  In  Maryland,  near 
Baltimore.  In  Delaware,  at  Dixon's  quarry.  Wilmington.  of  a  rich 
blue  color.  In  N.  Carolina,  in  highiy  modified  clear  yellow  crystals 
<f.  6,  p.  768),  also  in  slender  greenisb  prisms  with  hiddenite,  rutile, 
emerald,  dolomite,  muscoviie,  etc.;at  Stony  Point,  N.  Carolina,  one 
of  the  latter  habit  seemed  to  be  a  cruciform-twin  with  tw.  pi.  %  (f.  10). 

In  Caihoda,  in  North  Elmslcy,  and  passing  into  South  Burgess. 
in  an  extensive  bed  10  ft.  broad.  8  ft.  of  which  are  pure  sea- green 
apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
occurring  in  prisms  a  foot  long  and  4  in.  througb.  with  pyroxene 
and  pblogopite — a ^tu^-apa^t te  containing  oiily  0*5  cblorine  (Uunt);  Alex.  Co.  N.  C.  H.  &W. 
similar   in   Ross;  at   the  foot  of  Cnlumet  î*alls,   in  blue  crystals;  .      -,     •     m     • 

Also  near   Blaisdell's  mill  on   the  Gatineau;    at  St.  Roch,   on  tbe  Achigan,  clear  rose-red» 
Ametbystine,  and  colorless  crystals,  with  augite. 
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In  extensive  beds  fn  the  Laurentian  gneiss  of  Canada,  uâually  aasociated  with  limestone; 
«nd  accompanied  by  pyroxene,  amphibole,  titanite,  zircoD,  garnet,  yesuvianite,  and  many  other 
fipecies.  Prominent  mines  are  in  Ottawa  oounty,  Québec,  along  the  Lièvre  river  in  the  townshipa 
of  Buckingbam,  Templeton,  Portland,  HuU,  and  Waketield.  AIso  in  Renfrew  couxitv.  Ontario, 
and  in  Lanark.  Leeds,  and  Frontenac  couuties.  The  yield  in  1889  was  80,500  tons.  The  crystals 
of  apatite  are  s<^metimes  of  eiiormous  size.  one  crystal  from  Buckingbam,  Ottawa  Co.,  Québec, 
weighed  550  Ibs.  and  measured  72^  iuches  in  circumference. 

Apatite  was  iiaïued  by  Wernerfrom  ànardetr,  io  deeeive,  older  mineralogisis  having  r»f erred 
it  to  aquamarine.  clirysoiite,  ametbyst,  tiuor,  schorl,  etc. 

For  a  comprehensive  review  of  the  occurrence  of  apatite,  phosphorite,  and  calcium  phos- 

Ehate  in  gênerai,  see  R.  A  Penrose.  U.  S.  G.  Surv.,  Bull.  49,  1888,  who  also  gives  an  extended 
ibliography.  On  the  Cunadian  deposits,  see  Harrington,  G.  8urv.  Canada,  1-50  G,  1877-78; 
Vennor,  Rep.  G.  Surv.  Canada,  1870  et  êeg.\  also  Hoifmann.  1.  c.  réf.  on  p.  765.  On  Ibe 
apatite  of  liorway,  see  BrOgger  &  Reusch.  Zs.  G.  Ges.,  27,  646,  1875;  Nyt  Mag.,  26,  255,  1880; 
H.  SjOgren.  G.  FOr.  Fôrh.,  6,  447,  1888;  G.  Lôfstrand,  ibid.,  12,  145, 207, 1890;  G.  Torell,  ibid., 

&365.  Or.  the  phosphorite  of  various  local  ities,  see  réf.  on  p.  765.  See  also  Phosphatic 
odules  below. 

Alt.— See  osteolite.  etc.,  below.  Moore  and  Zepharovich  bave  described  apatite  altered  ta 
^allaite  from  Fresno  Co.,  Califoruia  Zs.  Er.,  10,  240.  1885. 

Artii:— £arly  obtained  by  Deville  &  Caron  (C.  R.,  47,  985,  1858,  and  Ann.  Cb.  Phys.,  67, 
448,  1868).  Lechartier  has  shown  (C.  R.,  65,  172,  1867)  that  an  arsenic  apatite  may  be  made  by 
fusion  together  of  calcium  arsenate  and  calcium  chloride;  and  ihat  from  the  same  at  a  lower 
température  an  arsenical  wagnerite  is  obtained  in  crystals.  See  also  Fouqué-Lévy,  Synth.  Min., 
262,  1882,  Bourgeois,  Reprod.  Min.,  178,  1884. 

R«f.— *  Ekaterinburg,  Min.  Russl.,  2,  89,  1854;  see  also  ib.,  5,  86.  1866.  where  the  rather 
widely  varying  angles  for  différent  localities  are  compared.  A  review  of  the  angles  for  apatite 
from  différent  localities  is  given  by  Baumhauer,  Zs.  Er.,  18,  81,  1890,  in  part  quoted  on  p.  764. 

*  Cf.  Scbrauf,  Ber.  Ak.  Wien,  62  (1),  745  et  éeq.,  1870.  also  Atlas  xviii-xx:  earlier  Baid.,. 
Isis,  1824,  Ek.,  1.  c.  >  Cf.  Elein.  Jb.  Min.,  485,  1871.  *  Ouestioned  by  Scbrauf,  but  noted 
by  E.  S.  D.,  see»  below.    »  Strttver,   Att.  Ace.  Torino,  3.  125,  1867,  6,  868,  1871.    •  Scbrauf „ 

I.  c.  ^  Elein  Untei-sulzbach,  Jb.  Min.,  1*21,  1872.  »  Scbmidt,  Tavetsch,  Zs.  Er.,  7,  551,  1888. 
•  E.  8.  D.,  Paris,  Me.,  Am.  J.  8c  ,  27,  480,  1884.  '«  Flink,  Nordûiark,  Ak.  H.  Stockh.,  Bib., 
12  (2).  No.  2,  42. 1886.  »  Weisbach,  Elnenfriedersdorf.  Jb.  Min.,  2,  249,  1882.  "  Vrba,  Pisek,, 
Zs.  Er.,  13.  464,  1889.     i'  Hidden  and  Washington,  Am.  J.  Se,  33,  508,  1887. 

'«  Etching-figureê,  Baumhauer,  Ber.  Ak.  Mùuchen,  6,  169.  1875;  Ber.  Ak.  Berlin.  868.  1887» 
447.  1890.  >^  Pusirevsky,  quoted  by  Ek.;  also  Baumh..  Zs.  Er.,  18, 41. 1891;  Mld.,  Ann.  Mines,. 
10,  147,  187fi.     '«  BefracUve  indices,  Heusser,  Pogg.,  87,  467.  1852.    Elaetieitp,  Vater,  Zs.  Er.. 

II,  581,  1886.    PyroeUctrieity,  Haukel.  Wied.  Ann.,  6,  52,  1879. 

Osteolite  is  a  massive  impure  form  of  calcium  phosphate,  and  aecordinç  to  A.  H.  Churcb 
(Ch.  I^ews,  16,  150, 1867),  after  analyses  of  spécimens  from  varions  localities.  Tt  is  to  be  regarded 
as  an  altered  apatite.     The  ordinary  compact  variety  looks  like  lithographie  stone  of  wbite  to 

frav  color.  It  also  occurs  earthy.  H.  =  1-2;  G.  =  2'8-8'l,  fr.  Ostheim  near  Hnnau,  Bromeis; 
'86.  ibid..  Churcb;  luster  feeble  or  wanting.  Excepting  impurities,  it  has  the  composition  of 
apatite,  altbough  most  analyses,  excepting  ibose  of  Churcb,  do  not  show  fluorine  or  cblorine. 
Amilyses:  5th  Ed.,  p.  588.  584.  Named  from  oaréoy,  bane,  and  AzI&oS,  since  bones  consist 
largely  of  the  same  phosphate. 

EFipno8PKOB,rrK  Breit/iaupi,  B.  H.  Ztg.  25.  194,  1866.  Occurs  ren if orm,  of  scaly-granular 
structure,  incliniug  to  tibrous.  vitreous  luster,  leek-  to  celaudine-green  color,  with  U.  =  4*5-5» 
G.  =  â'125.  According  to  Richter  it  fuses  with  much  difQculty,  and  affords  indications  of 
pbospboric  acid,  lime,  iron  protoxide,  alumina,  and  a  very  little  sifica;  not  tested  for  fluorine  or 
cblorine,  because  of  too  little  material.  Occurs  with  garnets  and  graphite  in  a  crystalline  rock, 
but  iocality  unknown. 

Talc-apatite  Hermann,  J.  pr.  Ch.,  31,  101,  1844.  An  apatite  from  chlorite  slate  neai^ 
Zlatoust,  containing  a  large  percentage  of  maguesia  in  place  of  part  of  the  lime,  and  low  in 
spécifie  gravity.  It  occurs  in  6-sided  prisms,  grouped  or  sinele;  H.  =  5;  G.  =  2'7-2'75;  luster 
duU  to  earthy;  color  milk-white,  yellowish  externally;  feebly  translucent.  Anal.,  Hermann» 
deducting  9*50  insoluble  material  as  impurities: 

Pî05  4311        CaO  41-44       MgO  8  55        Fe,0,  1*10       010*92        SO.  2*82  F  wmfot 

Berzelius  suggests  that  the  magnesia  may  bave  come  from  the  gangue.    According  to  Yolger 
it  is  au  altered  impure  apatite.     Some  magnesia  is  présent  in  many  apatites  (Bischof). 

IIydroapatite  Damour,  Ann.  Mines,  10,  65,  1856.  In  mammillary  concrétions,  looking  n 
little  like  cbalcedony.  H.  =  5*5.  G.  =  8*10.  Color  milk-white.  Subtransparent.  CompMi- 
tion  thàt  of  a  hydrous  apatite,    Analysis  by  Damour: 

P,0»  4000  CaO  47-81  F  8-86  Ca  8*60  H,0  5*80  =  99*67 

Heated  in  a  tube  it  decrepitates  and  gives  ont  ammoniacal  water.  Found  near  St.  Girons  In 
the  Pyrénées,  in  tbe  fissures  of  a  brownish,  ferruginous,  argillaceous  schist,  a  rock  which  not. 
far  distant  affords  wavellite. 
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Besides  the  deflnite  minerai  phosphates,  includiDg  normal  apatite,  phosphorite,  etc..  there 
are  also  extensive  depœits  of  amerphous  phosphates,  consisting  lareely  of  *  '  bone  phosphate  " 
(CatPsOt),  of  great  économie  importance,  though  not  having  a  dennite  chemical  composition 
and  hence  not  strictly  belougiug  to  pure  mineralogy.  Hère  belong  the  phosphatic  nodules, 
coprolites,  bone  beds,  guano,  etc. 

Phosphatic  Nodulbs.  Copbolitbs.  Phosphatic  nodules  occur  in  many  fossiliferous 
rocks  of  différent  âges,  and  are  probably  in  ail  cases  of  organic  origin.  They  sometimes  présent 
a  spiral  or  other  interior  structure,  derived  from  the  animal  organization  that  afforded  them,  and 
in  such  cases  their  coprolitic  origin  is  uuquestionable.  In  other  cases  there  isno  deflnite  or  only 
a  concretionary  structure.  Phosphatic  nodules,  from  the  Lower  Silurian  rocks  of  Canada* 
contaiu  sometimes  fragments  of  shells  of  Lin^ula  and  Orbicula,  wbich  shells,  unlike  most  others, 
consist  largely  of  phosphates.  They  are  K>und  in  the  Chazy  formation  at  Allumette  Id., 
Hawkesbury.  R.  Quelle,  and  elsewhere.  They  hâve  been  investigated  by  T.  S.  Hunt  (Logan's 
Rep.  Can.,  1851-52,  1868,  and  Am.  J.  Se.,  17.  235,  1854). 

The  nodular  phosphatic  deposits  are  most  abundautiy  developed  in  the  Tertiary  of  Southr 
Caroliua,  wherc  ihey  hâve  been  eztensively  miued  since  1868.  There  are  three  principal  régions: 
first,  near  Charleston,  north  and  east  of  the  city,  from  Wnndo  river  and  the  etist  branch  of  the 
Cooper  river  on  the  uortheast  to  Rantowles  creek  and  Stone  river  ou  the  southwest.  Again, 
west  of  the  above  from  the  £disto  river  to  Uorseshoe  creek,  and  fiually  between  Bull  and  Broad 
rivers  with  the  deposits  of  Coosaw  and  Beaufort  ri  vers  and  those  of  Ghisholm  island.  There  are 
also  other  points  where  the  nodules  hâve  been  obtained.  They  are.  in  gênerai,  most  abundant 
in  river  bottoms,  where  they  hâve  been  washed  together  from  their  original  beds. 

The  nodules  are  irregular  in  f orm  and  range  from  the  size  of  a  pea  or  larger  up  to  a  ton  ;. 
the  larger  masses  often  formed  by  the  union  of  mauy  small  nodules.     'Vhey  vary  in  hardness'. 
from  2  to  4  and  in  spécifie  gravity  from  2*2  to  2*5.    They  hâve  no  crystalline  structure,  but 
sometimes  are  distinctly  concretionary.     In  color  they  vary  from  light  gray  to  brown  and  rarely 
jet  black.    Chemically  they  usually  consist  of  from  50  to  60  p.  c.  or  more  of  bone  phosphate, 
wilh  6  to  8  p.  c.  calcium  carbonate,  4  to  5  p.  c.  organic  matter  and  moisture,  and  a  variable^ 
amount  of  sand.    The  nodules  are  accompanied  by  the  remains  of  marine  life  of  varions  forms, 
sharks'  teeth,  etc. 

Phosphatic  deposits  also  occur  in  North  Carolina,  Alabama,  and  Florida.  Those  of  Florida 
bave  come  into  prominence  recently  (since  1889),  and  hâve  already  assumed  considérable 
économie  importance.  The  beds  bave  been  traced  from  near  Tallahassee  and  Gainesville  through 
Madison  and  Alachua  counties,  along  a  Une  nearly  250  miles  long,  running  a  Httle  east  of  south 
to  the  mouth  of  Peace  R.  into  Charlotte  Harbor.  The  beds  are  chielly  in  Madison,  Alachua, 
Levy,  Marion,  Citrus,  Hernando,  Pasco,  Hillsboro,  Polk,  and  De  Soto  counties.  'Vhe  main  point 
of  interest  is  at  Dunnellon  between  Marion  and  Citrus  Cos.  The  Florida  phosphate  bas  been 
called  FUnidUe  by  Coz  (Proc.  Amer.  Assoc,  p.  260, 1890).  Much  of  it  is  a  hard  phosphate  rock 
(rock  phosphate),  sometime  a  "  pealike  phosphorite";  there  is  also  a  conglomerate,  and  again  it 
is  soft  and  plastic;  it  is  stated  to  average  about  80  p.  c.  or  more  of  bone  phosphate. 

Other  phosphate  deposits  occur  in  the  greensand  of  England,  in  N.  Wales  (L.  Silurian), 
in  Belgium,  France.  Russia,  etc.     See   further   C.  U.  Shepard,    South    Carolina   Phosphates. 
(Charlejton,  1880);  Penrose,  U.  S.  G.  Surv.,  Bull.  46,  1888,  referred  to  above  and  hère  quoted. 
from;  also  on  the  Florida  deposits,  Cox,  1.  c,  Darton,  Am.  J.  Se,  41, 102,  1891;  also,  in  gênerai 
the  authors  quoted  above  (p.  768). 

Guano.  Guauo  is  bone  phosphate  of  lime,  mixed  with  the  hydrous  phosphates,  and  gêner- 
ally  with  some  calcium  carbonate,  and  often  a  Utile  magnesia,  alumina,  irou.  silica,  gypsum, 
and  other  impurities.  It  often  contaius  9  or  10  p.  c.  of  water.  It  is  often  gninular  or  oolitic; 
also  compact  through  consolidation  produced  by  infiltrating  waters,  in  which  case  it  is  frequently 
lamellar  in  structure,  and  also  occasionally  stalagmitic  and  stalactitic.  Its  colors  are  usually 
fiprayish  white,  yellowish  and  dark  browu,  and  sometimes  reddish,  and  the  luster  of  a  surface  of 
fracture  earlhy  to  resinous.  Shepard 's  Pyroclasite  (Am.  J.  Se,  22.  97,  1856)  is  notbing  but  the 
bard  guano  from  Monk's  island,  (Mribbean  sea,  the  mass  of  which  lie  named  Pjfrognan%te,\\iiàeT 
the  wrong  idea  of  its  having  undergone  the  action  of  beat;  in  a  later  notice  (ibîd.,  23.  404.  1882) 
Shepard  suggests  that  pyroclasite  niay  be  a  "  uniform  compound  of  monetite  and  monite"  or  "  a 
mecbanical  mixture  of  the  two."  Phipson's  Sombrerite  (J.  Ch.  Soc.  16,  277,  1862)  is  similar  to 
pyroclasite  from  Sombrero,  as  shown  by  A.  A.  Julien  (Am.  J.  Se,  36,  423.  1868).  The  waters 
which  bave  filtrated  through  the  guano  at  Sombrero  bave  altered  the  coral  rock  adjoininff,  tuming 
it  more  or  less  completely  mto  phosphate  of  lime  of  a  yellowish  or  brownish  color;  and  phosphatic 
stalagmites  and  stalactites  resinous  in  fracture  are  common. 

Shepard's  massive  Olaubapatite,  yellowish  brown  to  chooolate-brown  in  color.  and  in  fibroua 
stalactites,  from  Monk's  island  (1.  c).  is  also  in  ail  probability  merely  the  guano  rock  above 
described.  He  says  the  minerai  contains  loi  p.  c.  of  sodium  sulphate,  with74'0of  calcium 
phosphate,  and  10  8  of  water;  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its 
existence  needs  confirmation.  The  name,  from  glauber  and  apatite,  alludes  to  the  composition 
The  minerai  includes  also  "  tabular  crystals,"  which  may  poasibly  be  hrushiie,  although  the 
composition  is  agalnst  it.  For  analyses  of  the  guano  of  Mexillones  see  Domeyko,  C.  R.,  90, 
544,  1880. 

For  various  guano  minerais  see  monetite,  st  ru  vite,  brushite,  metabrushlte,  martinite..etc.,. 
p.  784,  etc.;  also  stercorite,  p.  826 
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,  WaU..  HiD..  3W, 
GrQnbleiera,  Brauubleierz,  Seh&Uêê. 
Draden  Mag.,  2,  70,  1761,  3,  467,  I76S  Iwlth  ob».  on  Identlly).  GrtUi  Bleyera.  Phobphoe- 
a^nsEBALTiQ  ifr.  Zscbopau),  Klapr.,  Crell'a  Ann.,  1,  894,  1784.  Grcen  Lead  Ore.  Bronn  Lead 
Ore;  Pliosphate  of  Lead.  PhosphorBaureB  Blel,  Phosphorblel,  Bunlbleien,  Germ.  Plomb 
pbospliaié  F*.  Pulychrom,  Pjromorpblt,  Hnvtm..  Handb.,  1089,  IWU,  1818.  Traubeubleî  ^d., 
Ib-,  1008.  Polyspbferit  Breith..  Cbar.,  M,  1882.  Nuaslerile  Vankauter,  Barniel.  Ana.  Cb. 
PLfB.,  63,  217.  1886.  Miesii  BreiOt..  Hatidb..  285,  1841.  Cherokloe  Bh»p..  Rep.  CaatoD  Mine. 
1C<56,  Mil).,  407,  16â7,  Am.  J,  8c.,  34,  88. 1867. 

Axia  fi  =  0-T362;  0001  A  lOÏl  = 


•4C 

Hexagonal,  with 
"  22'  Haidinger'. 
Fottna'.  e(OOOl.O) 

pyramidal  lie 

m  (lOiO, /).<.{ 

nihcdrism'. 

lâO,  f-3);  iï(10 

utt 

tii 

es:  ex  =  40°  ÎL 
30-,  4»  =  48 

53',  M  =  28  sa' 

ax 

n-  37'.  e* 
=  55'  53'. 

,«■(4041.  4(:  .(1131,  a-3). 
=  87°  471'.  W'  =  8r81'. 

Crystale  prisinatic,  with  faces  m  striated   vertically,    and  often  in  ronndoâ 

barrel-shaped  forme;   alao  in  branchine    groupe  of  prisniittic  crystala  in  nearly 

paraîlel  position,  taperiiig  down  to  a  slender 

'■  point.   Of teii  globular,  reniform,  andbotryoidal 

or  Terruciform,  with    neually   a   eubcolumnar 

Htructure;  alao  fibrons,  and  granular. 

Cleavage;  wi,  x  (1011)  iu  traces.  Fracture 
sabconchoidal,  uneven.  Brittle.  H.  =  3'5-4. 
G.  =  6'5-7'l  moatly,  when  pure;  5-9-6'5,  wljpn 
containing  lime.  Luster  résinons.  Color  gi;eeii, 
yellow,  and  brovn,  of  différent  ghades;  aipne- 
times  wax-yellow  and  fine  orange -y  eUow;"also 
giayish  white  to  milk-white.  Streak  whit«, 
eometimes  yellowish.  Su b transparent  to'.eub* 
tranelucenl,  Optically  — .  Sometimea  biaxîal, 
and  increasingly  so  au  tlie  aniount  of  arsenic 
iucreases.  Cf.  mimetite,  p.  ÎT2. 
Var.— 1.  Ordinary.     (a) /n  orytfoù  as  deacribod;  sometîmes  yellow  and  lu  round edrorma 


r  browD  of  différent  abades,  yetlowtsb  gray,  pals 


{/>  Earlliy;  incn 

a.  Ihly»ph(tnU.     Containi   „  ,,..__„    ^,  ^_. 

yellow  10  oearly  wbile;  atreak  wLile;  G.  =  5-89-6-44,  Barel^  in  séparait-  crystala;  UEually  io 
groupa,  globular,  mpininiillaTy,  vcmicifurui.  Miefitt.  from  Mius  in  Bôbemia,  ia  a  brown  variety. 
NvMi&rite  Xa  slmilar  and  Impure,  from  Nusalère,  near  Bcaujt'u,  France;  color  yellow,  greenisb, 
■or  grayish;  G,  =  6043.  Cherokine  U  milk-wbîte  orpinkiab  wiiilein  color,  and  (iccuralnalightly 
aruDiÎDated  prisina.  and  alao  botryoidal  and  maaaive;  G.  =  4'8  [Yy.  from  Ibe  Canton  miae, 
Cberokee  Co.,  Georgia.  8.  ChTom\ftrou»;  color  brilliant  red  HiiQ  orange.  4.  Ar>en\fgnnu/ 
color  grcen  lo  wbtie;  O.  =  G'5-8'8.    C.  Piewlomorpliout;  (a)  after  galena;  (ft)  ceniasite. 

Botb  ihe  green  and  brown  colors  occur  wiih  the  pure  phosphate  of  lead,  as  well  aa  that 
coutaiuiog  calcium. 

Comp — (PbCl)Pb  P,0„  or  aiso  written  3Pb,P,0,.PbCl,  =  Phosphoms  pentoï- 
idi^  LIT,  lead  protoxide  822,  chlorine  2G  =  lOOo,  or  Lead  phosphate  89-7,  le»d 
ohloride  10-3  —  100. 

Tbe  phospborua  is  often  replaced  by  araenlc,  and  as  tbe  amount  tncreaaes  tbe  apecies  passe* 
inlo  mlmetlle.     Calcium  also  replaces  Inc  lead  to  a  considérable  exienl. 

Anal.—!.  Hilger,  Jb.  Min..  12»,  1879.  2-6,  Jauuetluz  and  Micbel,  Bull.  8oc.  Min.,  4.  196, 
1881.  6.  Rlïor,  quoted  by  Jannetiaz  and  Michel.  7,  Hidegh.  Zs.  Kr.,  8,  585. 1868.  8,  Heddle. 
Min.  Mag  ,  6.  21,  1882.  9-11,  Collle,  J.  Cli.  Soc..  56.  93.  1889.  12,  Peleraen,  Jb.  Min.,  893, 
1871.  18,  14.  Seidi-I,  quoled  by  Snndl>erger,  Jb.  ïltn.,  223,  1864.  J6.  16.  Kersten,  Schw.  J.. 
43,  lel»eg..  WM.  nImi  otlier  aiials.  of  thc  normal  variety.  17,  G.  Barruel,  Ann.  Cb.  Pbjs.,  63. 
211,  1887.     18-22.  Januetlaz  and  Michel,  1.  c. 


1.   ifratnary. 

P.O.  As,0.  PbO    CaO     Cl 

t.  Dernbfich,  eolcrltu 

IS'BO      —      80-8»    0  42    313  Insol.  081 

2.  Ems 

1573      -      8212      -      2  62  =  100-57 

16  57      -      8173      —      2-73  =  10003 
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B. 

4.  Joachimstlial 

5.  Hofsgrund 

6.  Uuelgoet 

7.  Schemnitz 

8.  Leadbills 

9.  **  orangé 

10.  "         green 

11.  **         yellofû 

2.  Coniaining  Caidutn, 

12.  Schapbach,  green 

18    Badenweiler,  wax-yelUno 
14  "  dark  orange 

15.  Freiberg  G.  =  6092 

16.  Mies  0.  =  6  444 

17.  NustierUe 

8.  Coniaining  Artenie. 

18.  Marienberg 

19.  Zschopau 

20.  '* 

2l!  Roughten  Qill 
22.  Cornwall 


P,0»  A8,0.  PbO    CaO     Cl 


1659 

1712 

1810 

15-94 

15-63 

15-7 

15*9 

15-9 


76  86  —  2-45  FeO  800  =  98*90 

79  90  —  2-47  FeO  087  =  100-36 

77-87  1-26  2-43  FeO  016.  CaF,  120  =  101 

80-97  0-26  2-54  =  9970 

81  -81  —  2-68  iroD  phosphate  0'45=100'57 

81-4  —  2-6    =99-7 

—  —  2-6 

81-6  —  2-8 


16-25  0-61  7717    8-28  262  F.Cu.O  <r.  =  9998 

1611  0-66  77  46    240  2*64  =  99*27 

15-88  0-69  77-46    2  46  und. 

[19  861  —  7217    6-47  1*94  =  99  94 

[18-851  —  75-88    871  2  05  =  99-94 

19-80  406  52*64  12-80  1*95  FeO  2*44,  SiO«  7*20=100* 


14-66  2-72  80*72 

15*66  2*84  79*28 

18-92  8*54  78-88 

11-81  8  98  77-29 

5*20  9*28  8802 


2-45  =  100*46 

2-85  =  100-08 

2  85  FeO  1  75  =  99*94 

2-81  =  99-89 

2-52  =  100-02 


A  calcium  vanado-pyTomorphite,  with  G.  =  6*9-7*0.  from  Leadhills  gave  CoUie:  Lead 
phosphate  62*0.  lead  vanadate  19*2.  calcium  phosphate  15*8,  lead  chloride  11  4.  J.  Ch.  Soc., 
66,  94,  1889. 

Pyr.,  etc. — In  the  closed  tube  gives  a  white  sublimate  of  lead  chloride.  B.B.  io  the  forceps 
fuses  easilj  (F.  =  1*5).  coloring  the  tiame  bluish  green;  on  charcoal  fuses  without  réduction  to 
a  globule,  which  on  cooling  assumes  a  crystalline  polyhedral  form,  while  the  'coal  is  coated 
white  from  chloride  and.  nearer  the  assay.  yellow  irom  lead  oxide.  With  soda  on  charcoal 
yields  metallic  lead;  some  varieties  contaiD  arsenic,  and  giye  the  odor  of  garlic  in  R.F.  on 
charcoal.  With  saltof  phosphorus,  previously  saturated  with  copper  oxide.  gives  an  azure-blue 
color  to  the  flame  when  treated  in  O.F.'(chlonne).     Soluble  in  nitnc  acid. 

Obs. — Pyromorphite  Qccurs  principally  in  veins,  and  accompanies  other  ores  of  lead. 

Occurs  at  Poullaouen  and  Huelgoet  in  Brittany;  at  Zschopau  and  other  places  in  Saxony;  at 
PHbram.  Mies,  and  Bleistadt.  in  &hemia:  at  Sonnenwirbel  near  Freiberg;  Clausthal  in  the 
Haiz;  in  fine  crystalsat  Ems.  Braubach.  in  Nassau;  alsoat  Dembach  near  Montabaur  in  Nassau; 
Kranzberg  near  Usingen;  Berezov  in  Siberia;  in  the  Nerchinsk  mininf  district,  in  fine  crystals; 
Oomwall.  green  and  brown;  Devon,  gray;  Derbyshire,  green  and  yellow;  Cumberland.  golden 
yellow.  in  Ëngland;  Leadhills.  red  and  orange,  in  Scotland;  Wicklow.  cloye-brown  and  yellow^ 
ish  green,  and  elsewhere.  Ireland. 

Pyromorphite  has  been  found  in  good  spécimens  at  the  Perkiomen  lead  mine  near  PhiladeU 
phia.  and  yery  fine  at  Phenixyille;  also  in  Maine,  at  Lubec  and  Lenox;  in  New  York,  a  mile 
south  of  Sing  Sing;  sparingly  at  Southampton.  Massachusetts,  and  Bristol,  Conn.;  in  good 
crystallizations  of  bright  green  and  gray  colors  in  Dayidson  Co..  N.  C,  also  in  Cabarrus  and 
Caldwell  Cos. 

Named  from  nùp^ûre,  fiop<pr/,formt  alluding  to  the  crystalline  form  the  globule  assumes 
on  cooling.     This  species  passes  into  mimetite. 

Alt. — Occurs  altered  to  galena.  cerussite.  calamine,  calcite,  and  limonite. 

Pseudoapatfte  (p.  764)  is  according  to  Frenzel  a  pseudomorph  after  pyromorphite. 

Artif.— See  mimetite. 

Réf.—'  Baumh..  as  shown  by  etchin g- fleures,  Jb.  Min.,  411, 1876.  «  Haid.,  Breisgau.  Min. 
Mohs,  2,  184.  1825;  Rose  obtained  xx'  =  37*^53',  Pogg.,  9,  209,  1827.  Sbs.  giyes  green  cryst., 
Zschopau.  a»'  =  37°  46',  Pogg.,  100,  800,  1857:  Erem.,  green.  Nerchinsk,  aaxf  =  87"  48i'  and 
37**  41',  Vh.  Min  Ges.,  22,  179,  1886,  and  Zs.  Kr.,  13. 191. 1887.    »  Haid.  l.c.  Erem,  1.  c. 


651.  MIMX2TITXI.  Minera  plumbi  Viridis  pt..  Plumbum  arsenico  mineralisatum,  Wall.,, 
Min.,  296.  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Proust.,  J.  de  Phys..  30,  394.  1787. 
Idem  (fr.  Roziers,  with  anal.)  Fourcroy,  Mem.  Ac.  Se.  Paris.  1789.  Arsenikalisches  Bleyer» 
Lefit.  Min..  2.  224.  1794.  Grûnbleierz  pt..  Bunlbleierz  pt.,  Flockenerz,  Traubenblei  pt.,  Arsen- 
saures  Blei,  Oerm.  Arsenate  of  Lead,  Cfreen  Lead  Ore  pt.  Plomb  arseniaté  Fr.  Pyromorphite 
pt.  Mohs.  3fimetèse  Beud.,  Tr.,  2,  594,  1832;  Mimetene  8hsp.,  Min.,  1835;  Mimetesit  Breith., 
Handb..  289,  1841;  Mimetit  Haid.,  Handb.,  1845,  Oloeker,  Syn.,  1847.  Kampylit  BrHth., 
Handb.,  2,  291,  1841. 

Hexagonal,  with  pyramidal  hemihedrism".     Axis  è  =  0*7224;  0001  A  lOÎl  = 
♦SS""  50'  Haidinger.'    Observed  forma  as  in  pyromorphite.     Also  *: 

h  (2l30, 1  •),   /i  (2181.  3-1).    Angles:  xx'  =  37^  21i',  m  =  55''  19',  m'  =  48°  83'. 
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Habit  of  cmtalB  lîke  pyromorphite;  eometimes  ronnded  to  globnlar  fomu. 
AIbo  in  m&mmilfarj  crnsts. 

Gleavage:  x  imperfect.  Fracture  uneTen.  Brittle.  H.  =  3  5.  G.  =  7<)- 
7'25.  LuEter  reainoue.  Color  pale  yellow,  pasaing  into  brown; 
orange-jellaw;  white  or  colorlesa.  Streak  white  or  nearlj  so. 
Su b transparent  to  translucent. 

Opllcally  ofieii  blaxial.  Berti-uid'  b&s  shown  tbat  while  Ihe  phosphftte, 
pyromorpUile,  la  Dormally  uulaxlal,  the  sraenate,  mimetlte,  U  bioxjal 
and  Bometlmea  wllh  au  angle  (2£}  of  64°,  JoliannueorgeDaLadt.  A  basai 
Hec'lion  sliowe  a  divisiun  iuto  six  Iriongular  aeclora  witli  ax  pi.  parallel 
to  tbe  sidesof  tbe  heiagon  and  Bï.  [  — )  xe.  Jaunettaz and  Bllchel  bave 
extended  thèse  observations  witb  analyses  and  shown  ihe  increase  In 
biaiial  cbaracter  witb  Increasu  of  arsenic  in  pasaing  from  pure  pjro- 
morpblle  througli  ils  arseuical  varJEties  to  pure  mimetlte. 

Var.— 1.  Ordinary.     (a)  In  cryttaU.  \i%as.\\^  in  rouoded  aggrepaie*. 
[h)  (7<ipiZfary  or  11  lamentons,  especially  marked  in  a  variety  from  St.  Prix- 
■«Oua-Beuvray,  France:  somewbat  like  aabestus,  and  strHw-yullow  in  color.     (e)  Coneretionary. 

2.  Cale^ermu.  Hère  belongs  a  variety  from  VlUevieille  near  Pont^baud,  Puy-de-Dôme. 
Uedypbane  (p.  775)  formerly  wae  placed  bere,  but  seems  to  be  distiuci  optically. 

3.  Conlaining  ta-ueh  jihotphoric  acid.  CampyiUe.  fromDrygill  iu  Cumberland,  hasG.  =  7-218, 
and  Ib  in  barrel-sbaped  cryetab  (wbecce  the  name,  from  Kaiinvkol,  eumd),  yellowish  to  brown 
and  brownisli  red. 

Comp.— (PbCl)Pb.AB,0 ,,  alflo  written  3Pb,A8,0,.PbCI,  =  Areenic  pentoiide 
33-2,  lead  protoxide  74'9,  chlorine  2'4  =  100*5,  or  Lead  araenate  90-7,  lead  chlo- 
ride9'3  =  100,  PliosphoruB  replaces  the  araonic  in  part,  and  calcium  the  lead. 
Endiichile  (p.  7*74)  is  intermediate  bctween  mimetite  and  vanadinite. 

Anal. — 1,  Rivot.  quoled  by  Jannettaz  and  Michel.  2,  3,  Jannetlaz  and  Michel,  Bul).  Boc. 
Min..  4,  atKi.  1S81.  4.  WOhler.  Pogg.,  4,  187.  1830:  Dufrénoy,  Min.,  3,  26B,  1858.  5,  Damour, 
Bull  Soc  Min.,  6.  84, 1883.  6.  J.  L.  Smith.  Am.  J.  Se,  30,  248,  1850.  7,  Mauite,  Ch.  News, 
46,  215,  1883.  8,  Oenlh.  Am.  Phil.  Soc..  24,  88.  1887,  also  olher  anals.  9,  Rg.,  Pogg..  91, 
816,  1854.    Also  L&ngban,  Elutaro  Iwaya,  6.  FOr.  FOrh.,  G,  273,  1880. 

G.  A».0.  P.O.  PbO  CaO  CI 

1.  Zacalecas  2806      -  7S'47  —  S'SO  s  lOlOS 

2.  Jobanngeorgenatadt  28-41  (r.  7510  —  IBl  =  100-42 
8.  ■'  "ilie  1-08  7503  —  2-31  =  89B2 
4.  -  aaiO  0-62  76-02  —  2-50=  10124 
0.  Pontgibaud  19-66    344  7132  8-46  257  =  10044 

6.  Pbenuville,  iemon-r«:toui  783  2317  014  7458      —  2-3B  =  10128 

7.  Eureka.  i-oiorUu  6-93  98-41      (r.  7618      —  222  =  100-81 

8.  Diirango,  MeuJofnoniAt  6-686  31'S7  005  7140  067  2'47  clay  065,  igti.0-87=100-48 
».  Ouniberland.  CampyliU  7-818  1847  3-8*  76-47  050  3-41  =  101 18 

I.  and  OD  cbarooal  ^ves  in 

_  ihe  coel  m  flrst  wii 

chloride.  and  later  witb  arsenic  trlôiide  and  lead  oiide.     Qivea  the  chlorine  reaction  as  uuder 
pyromorphite.     Soluble  in  nltric  acfd.  > 

Oba.— Occurs  al  Wheal  Unfty,  nearRedniIh  in  Coronall.  aad  at  eeveral  other  of  tbe  Comish 
mines;  alsoat  Ueer  Alaton  in  Devoushii-e;  Boughteo  Oill.  Drj'gill.  etc.,  lu  Cumberland;  foruierly 
ai  LeadliilJE  and  Wanlockhead  io  Scottaud.  At  St.  Prix  In  tbe  Department  of  the  Saône,  in 
Prauce.  In  caplllary  crystals;  at  ViHevieille,  near  Pontgibaud,  Piiy-de  Ddme;  at  JobanDgeorgen- 
stadl,  in  tine  yellow  ciystals;  at  Nerchinsk,  Siberia,  in  reniform  masses,  brownish  red,  also  in 
fine  cryslals,  also  at  Zlnnwald,  and  Badenweiler;  LAngbac,  Sneden;  Mine  grande.  Marque^ 
Chili;  Peru.  At  the  Brookdale  mine.  Phenixvllle.  Pa..  crystals  of  pyromorphite  cappecl  witb 
mlmt'llie;  at  tbe  Cerro  Gordo  mines,  Califomia, 

Psi'udomorpbs  (anal.  8)  \a  reliculaied  crystalllne  groupa,  perbaps  afler  anglesite.  bave  been 
describcd  by  Oenth  and  Ratb  from  Ihe  Mina  del  DIablo,  Durango,  Mexico.    Am.  Phil.  Soc. ,  24, 


Named  from  )itur}Tr}i.  imUator,  il  closely  resembllng  pyromorphite.  Beudant's  word 
mimeUte  ia  inadmissible,  because  wrongly  formed.  Shupard'a  modification  of  It.  minutent,  be 
has  re^ted  for  mimetite  !n  bis  last  édition.  Mim»tite  Is  the  correct  fonn  In  vjew  of  tbe  derivs- 
tioD.     Mohs  unlted  thia  apecies  witb  pyromorphite. 

Aitif.— Formed  by  fualDK  logetlier  araenate  and  chloride  of  lead.  and  dtsaolving  out  ftfter- 
ward  Il>e  exraasor  chloride.  Lechnrtler,  C.  R..65  172,1867.  Michel  bas  described  tbe  fomutlon 
of  cryslals  ïarylug  lîke  ibe  naliiral  minerai  from  tbe  phosphate  to  the  areenate  aud  ahowiog  lîke 
opilca!  .-Itaraetera.     Bull.  Soc.  MId.,  10,  133.  1887. 
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.  0  7815  for  four  vsricti™  trom  llie  Nercliinsk  mining  district,  Vli.  Min.  Ges.,  23,  179 

9tieq.,  1886.  Bod  Za.  Er.,  13,  101,  1S88  (full  abetract).  ■  Hlr.  {iiuoliug  Huld..  I.  c,  who  doea 
not  sep«r&t«  pyromorptiite  trnd  mimettte)  glreg  the  same  liât  sa  for  pyromorpbUe,  p.  481.  Erem. 
(réf.  aboTfl)  aàiish.n.  'Btd.,  BuJl.  Boc.  Hln..  4,  86,  1881,  6,  2H,  1883;  aiso  Jumeiioz,  Ib.,  4, 
p.  89;  Jaonetl&z  and  Michel,  ib.,  4,  p.  196;  Michel,  ib.,  10,  183,  1887. 


5K3.  TANAmNITE.  Plomb  brun,  BrauDbteiera  of  ZimapaD,  earlg utith&n.  Chromate 
de  plomb  brun  (from  Descotil's  anal.)  Brongn.,  MId.,  2, 204,  1B07.  Vuiadlnbleierz  G.  Hou. 
Pogg.,  29.  45S.  1883.  Vanadinlt  e,  foMJ,  Qrupds.,  888,  1688.  VHaadate  of  Lead.  VaDadin- 
apaili,  Vamuiiubkispath,  Vanadlnsaures  Blel,  Oerm.    Plomo  pardo  Dommlia. 

ËDdlichlte  GtnlA,  Am.  Phll.  »oc.,  22,  S6T,  Âpril  17,  1885. 

Hexi^onal,  with  pyramidal  hemihedrism.  Axis^  =  0-71218;  0001  A  lOÏl 
=  'Sa"  25'  56"  Vrba.' 


«  (0001,  0) 
fltHOia  1) 


a  (1130.  i%) 
A  tai30,  i\f 
a  (lois.  D' 


r  (loia,  \f 

X  (lOll,  1) 

V (aoâi,  %) 


?(S053,  «?• 
■  (806l,  8)' 
•  (llSS,  1-8)» 


«  (ll3l,  %%) 
w(2lSl,H)* 


«H  =  60°  19' 
Tf  =  2V  iS 
«^  =  87*    y 


yy-  =  60'  85' 
«'  =  58°  26' 
«■  =  M-  18' 
M*  =  88°  43* 
*^  =  48°  ir 


*  =  80"  51' 

I  =  44°  sa" 

!"  =  71°  29* 

=  86°  60i' 

=  66'  88- 


^  ^ 


v^M^      ^ 


Cryetals  priamatic,  with  Btnooth  facea  and  sharp  edges;  Bometimes  cavenions, 
the  crystaU  hoilow  prisma;  also  in  ronnded  forme  and  in  parallel  groupings  liks 
pyromorpbite.     In  implantedglobnles  or  mcruBtationH. 

Fracture  uneven,  or  flat  conchoidal.  Brittle,  H.  =  2'75-3.  G.  =  6'66-7*23; 
6-886  Carinthia,  Rg.;  6-863  Berezoy,  Stmve.  Lueter  of  surface  of  fracture 
reainous.  Color  dœp  mby-red,  light  brownish  yello*,  atraw-yellow,  reddish  brown. 
Streak  wbitc  or  yellowlab.     Subtranslucent  to  opaque. 
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Comp.— (PbCl)Pb,V,0  ,  also  written  3Pb,V,0,.PbCl,  =  Vanadium  pentoxîde 
19*4,  lead  protoxide  78*7,  cnlorine  2*5  =  100-6,  or  Lead  vanadate  90*2,  leaa  chloride 
9-8  =  100. 

Phosphorns  is  sparingly  présent,  also  sometimes  arsenic,  both  replacing 
vanadium.  In  endlichite  the  ratio  of  Y  :  As  =  1  :  1  nearly.  A  pyromorphite, 
from  Leadbills,  carrying  a  large  amount  of  vanadium  is  mentioned  on  p.  771. 

AnaL— 1,  Flight.  J.  Ch.  Soc..  25.  1058,  1872.  2.  Frenzel,  Min.  Mitth.,  3,  504,  1880  (Jb. 
Min.,  673,  1875).  8,  Qenth,  Am.  Pbil.  Soc..  Oct.  2,  1885.  4,  5,  Rff.,  Ber.  Ak.  Berlin,  661. 1880; 
4,  G.  =  6'635,  5,  G.  =  6'878,  both  containing  some  quartz.  6,  Doering,  Bol.  Acacl.  Cienc, 
Côrdoba,  5,  498.  1888.  7,  Nordstrt^m.  G.  FOr.  FOrh.,  4,  267, 1870.  8,  I^.,  Min.  Ch.  Erg.,  252. 
1880.    9-11,  Genth,  Am.  Phil.  Soc.,  22,  865,  1885.    12,  H.  F.  Keller,  ibid.;  from  12  nearly  8a 

.  c.  gangue  (quartz,  etc.)  bas  been  deducted.    18-15,  Gtenth,  1.  c.    Also  Leadbills,  Colite» 

.  Ch.  Soc.,  66,  94,  1889. 


l 


G. 

1.  8.  Africa 

6*661 

2.  Wanlockbead 

8. 

4.  Cérdoba,  hnnen 

5.         '*       yeUow 

6. 

7.  BOlet 

8.  Arizona 

6*847 

9.  TAke  Valley,  N.  M. 

10.      *' 

6-862 

11.  Oracle,       Arizona 

6-572 

12. 

18.  Yavapai  Co.,  •' 

7109 

14.  Endl&hêie 

15. 

6*864 

V.O.  As,0.  P,0»   PbO     cr 

19-24      —       —     78*42    2*56  =  10022 

17*92      —     2*75    78-97    2  84  CaO  3*02  =  100 

1804    0*84    0*27    78*39    2*58  =  99*57 

18-40 

20*88 

19*49 

17-61 

19*62 

17-87 

17-74 


024 
1*88 
8  06 


0-76    76-78  2-86  ZnO  0*94  =  99-19 

1-05    74-22  219  ZnO  2-48  =  100-82 

74  58  2*44 Zn(Mn)0  291,  H,0,  etc.  0-61^ 

79*18  2*84  FeaO.  1*89  =  100*52  [=9924 

77*28  2-40  =  100-71 

79  48  2-89  =  100 

78*81  2*49  =  100*26 

77-49  2  41  Fe,0,  0*48  =  100*71 


tr. 

1-41 

0-57 

0*89 

0*29 


16*98 

17-16    4-80  <r.  7747  246  =  10189 

18-64     tr,  0*72  77*96  2  69  CuO  018,  Fe,0,  0-04=100*28 

10*08  18  52  tr.  78*48  2*45  CaO  0*84  =  100-77 

7-94  10*78  —  7915  2*18  =  100 


^yr^  etc. — In  the  closed  tube  decrepitates  and  yields  a  faint  white  sublimate.  B.B.  fuses 
easily,  and  on  charcoal  to  a  black  lustrous  mass,  which  in  R.  F.  yields  metallic  lead  and  a  coatîng 
of  lead  chloride;  after  completely  ozidizing  the  lead  in  O.F.  the  black  residue  gives  with  sait  m 
phosphorns  an  emerald-green  bead  in  R.F.,  which  becomes  light  yellow  in  O.F.  Gives  the 
chlorine  reaction  with  the  copper  test.  Fused  with  8  parts  of  potassium  bisulphate  forms  a 
clear  yellow  mass,  which  on  cooling  reddens,  becoming  final  ly  of  a  pomegranate-yellow  color. 
Decomposed  by  hvdrochloric  acid. 

If  nitric  acid  be  dropped  on  the  ciystals  they  become  first  deep  red  from  the  séparation  of 
▼anadic  oxide,  and  then  yellow  upon  its  solution. 

Obfr. — This  minerai  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  Later  obtained 
among  some  of  the  old  workings  at  Wanlockbead  in  Dumfriesshire,  where  it  occurs  in  small 
globuTar  masses,  on  calamine,  and  also  in  small  hexagonal  crystals;  also  at  Berezov  in  the  Ural, 
with  pyromorphite;  and  near  Kappel  in  Cariuthia,  in  crystals;  at  Undenfts,  BOlet.  Sweden.  In 
the  Sierra  de  Côrdoba,  Argentine  Kepublic.     South  Africa  (anal.  1). 

In  the  U.  States,  sparingljr  with  Wiilfenite  and  pyromorphite  as  a  coatiuff  on  limestone  near 
Sin^  Sing,  N.  T.  Abundaut  in  the  miuing  régions  of  Arizona  and  New  Mexico,  often  assocl- 
ated  with  wulfenite  and  descloizite.  In  Arizona,  at  the  liamburg,  Melissa,  and  other  mines 
in  Yuma  Co..  inbrilliant  deep  red  crystals;  Vulture,  Phœnix,  and  other  mines  in  Maricopa  Co.; 
at  the  Black  Prince  mine,  also  from  the  Mammoth  gold  mine,  near  Oi-acle,  Pinal  Co.  ;  in  brown 
barrel-shap)ed  crystals  in  the  Humbug  dist..  Yavapai  Co.  lu  New  Mexico,  at  Lake  Valley, 
Sierra  Co.  (endliehitê);  and  the  Mimbres  mines  near  Georgetown.  Sparingly  in  Montana  at  the 
Bald  Mountain  mine.  Beaver  Co.    Endlichite  is  named  after  Dr.  F.  M.  -Endlich. 

Before  it  was  Bhown  by  Roscoe  that  the  vanadium  oxide  was  YsO»  instead  of  VOa  it  was 
supposed  that  vanadinite  crystals  might  be  pseudomorphs  after  pyromorphite. 

Del  Rio  discovered  this  ^ecies  at  Zimapan,  and  obtained  from  it,  in  1801,  80*72  of  lead 
oxide,  and  14*8  of  a  new  metallic  acid,  the  basis  of  which  he  called  Erylhronium,  This  resalt 
was  later  (1804)  set  aside  by  himself ,  and  also  by  Descotils,  both  of  whom  made  the  add  the 
chromic.  and  the  minerai  a  hroi^n  chromate  of  lead.  The  métal  vanadium  was  uot  discovered 
by  Sefstrom  until  1830,  and  then  in  iron  made  of  ore  from  Taberg,  Sweden;  and  in  the  same 
year  WOhler  showed  that  Del  Rio's  lead  ore  was  a  vanadate. 

Réf.—'  From  Kappel,  Carintbia,  Zs.  Kr.,  4,  353,  1880.  Other  déterminations  are:  Rg., 
0*72699.  Pogg.,  98.  249.  1856;  Sbs.,  0-71157,  ib..  100,  297,  1857;  Pfd.,  Pinal  Co.,  Arizona, 
h  =  0*71121,  and  Lake  Valley.  New  Mexico  (endlichite),  h  =  0*7495,  asc'  =  88'  12*.  Am.  J. 
Se,  32.  441.  1886. 

»  Sce  Vrba.  1.  c.  »  Kenng.,  Ueb.  Min..  48,  1854.  ■•  Sbs  ,  1.  c.  *  Vrba.  1.  c.  •  Websky,. 
Côrdoba,  Zs.  Kr.,  6,  553,  1881.      *»  Zeph.,  Yuma  Co.,  Arizona.  Lotos,  1889. 
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HsDTPRAiŒ  Breithaupi,  Schw.  J.,  60,  810,  1880. 

Massive,  perhaps  monoclinic.  Two  cleavages  at  84*.  H.  =  4*5.  O.  =  5*404  Br.;  6*82: 
LindstrOm.  Luster  resinous.  Color  white  or  yellowish  wblte.  Optically  biaxial  wUh  small 
divergence,  one  axis  visible  in  cleavage  section. 

Comp. — Apparently  aoalogous  to  mimetite,  but  with  calcium  (and  barium). 

Anal.— 1,  Kersten.  Schw.  J.,  62,  22,  1831,  as  recale,  by  Rg..  Min.  Ch.,  887.  1875. 
2,  Michaelson,  ibid.  8.  Lindstrôm,  Q.  FOr.  F6rh.,  4,  266,  1879,  after  deducting  some  CaCOt. 
4,  Igelstrôm,  Ofv.  Ak.  Stockh.,  22,  229,  1865. 

G.         As,0.  P,0»   PbO     CaO    BaO  MgO    Cl 

1.  Lângban  32-78    und.    51 08    1409      —       —     2*66  = 

2.  ••  28-51    819    57-45    1050      —       —     8  06  =  102*71 

8.        "         5*82         2901    0-55    50*89      785    8*27    0*25    814  Fe,0,  0*08,  (Na„E,)0  0*24 
4.  Pajsberg  81*84      —     58-64»    764      —     0*06    800  =  100*68  [=100  28 

•  Pb  49-20,  PbCl,  11*76. 

From  Lângban,  Sweden;  also  from  Pajsberg,  Sut  containing  no  barium.  Named  pÔvipavffÇ, 
cf  attractive  aspect. 

Hedypbane  bas  ordinarily  been  included  as  a  calcium  variety  of  mimetite  to  whicb  it  seems- 
to  correspond  in  composition,  but  if  monoclinic,  as  suggested  by  Dz.  (Bull.  Soc.  Min.,  4,  98, 
1881),  it  must  stand  inoependenUy.    It  needs  further  investigation. 

Plsonbctitb.  Pleonektit  X.  /.  laeUtrôm,  O.  FOr.  FOrh.,  11,  210,  1889,  Jb.  Min.,  2,  40, 
1889. 

Occurs  in  embedded  grains  with  arseniopleite  and  an  undetermined  antimonio-arsenate  of 
manganèse  in  a  gangue  of  hausmannite,  rhodonite,  calcite  at  the  Sjô  mine,  Grythytte- 
parisb,  Orebro,  Sweden.  Massive  with  indistinct  cleavage.  H.  =  4.  Luster  résinons.  Color 
grayish  white.  Translucent  in  thin  splinters.  Contains  AstOt,  SbiOs.  PbO,  Cl,  but  not 
analyzed. 

Named  from  tcXeoretcrety,  to  Tutve  more.  In  allusion  to  the  fact  that  several  related. 
minerais  occur  at  the  same  mine. 


4.  Wagnerite  Group.    Monoclinic. 

Phosphates  of  magnésium  (calcium)^  iron  and  manganèse  containing  fluorine» 
(also  hydroxyl).    Formula  E,FPO,  or  (BF)BPO,. 

à  :t : è  â 

668.    Wagnerite  (MgF)MgPO,  1-9145  :'l  :  1-6069;    7^63' 

664.    Spodioaite  (CaF)CaPO,? 

666.    TripUte  (RF)RPO, 

R  =  Fe  :  Mn  =  2  : 1,  1 :  1,  1  : 2,  etc. 

666.  Triploidite  (ROH)RPO,  18572  :1 : 1-4925;    71M6' 

R  =  Mn  :  Fe  =  3  : 1 

667.  Sarkinite  (MnOH)MnA80,  2-0017  : 1  : 1-5154:    62°  13^'* 


663.  WAaNBRXTB.  Wagnerit,  Phosphorsaurer  Talk.  Fuehe,  Schw.  J.,  33,  269,  1821. 
Magnésie  phosphatée  Fr,  Pleuroklas  Breith.,  Char.»  50.  193,  1828.  KjernlÛn  von  KobeU,  J. 
pr.  Ch.,  7,  272,  1873. 

Monoclinic.     Axes  à  :  h  :  è  =  l'9i45  :  l:  1-5059;   /3  =  *71''  53'  =  001  A  100 
Miller». 

100  A  110  =  61°  12J' ,  001  A  101  =  30°  59^,  001  A  011  =  55°  3^'. 

Forms^  :  If  (21(\  t-2)  n  (101,  -  l-i)«  /  (034,  fi)  d  (618,  }-6) 

a  (100,  f-i)  A  (480,  f-f)*  w  (ÎOl,  1-i)  e  (011,  1-i)  x  (414.  l4) 

b  (010.  f-V  y  (870.  if)»  y  (201,  2-i)  ^  .^^^  _  , .  n  (214,  i-2) 

c  (001,  0)  m  {llOJ^^gmrO  q  (âOl,  S-i)  .  :j.  '  ,.  ^'  u  (212.  1-2) 

^  (^1«'  *'^)  '  ;S'  Z  '  (^^^'  H)  •  (212;  -:  1.2)  -  ^^''^  ^^^ 

h  (310.  »-8)  ^  ^^^'  ^^^  r  (012,  H)  o  (211,  -  2-2) 

Also  (loubtful,  Bgr.»:  ^  (890),  k  (054).  ^  (Î82).  i)  (231) 
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tf"' 

^ 

48*55' 

en 

=  80^  81' 

AA"' 

^^ 

62"  281' 

ce 

=  53"  52* 

MM' 

=: 

84'85è' 

eu 

=  76-    8* 

mm'" 

ZIT 

•122"  25' 

as 

=  47"  18* 

rr' 

^J 

30"  44' 

a« 

=  59"  28' 

ew 

sr 

•44"  42' 

or 

=  75"  21' 

ey 

^z 

71"    8' 

ai 

=  86*    2i' 

^ 

^ 

88"  14' 

a't 

=  68"  18' 

U' 

^ 

89'  22i' 

w' 

=  62"  21' 

rr" 

r: 

71'  11' 

00' 

=  68*18' 

r 

S3 

94*    8' 

ttf 

=  73"  45^ 

té 

^ 

110"  r 

nn' 

=  4r  r 

ev 

=r 

35"  44' 

M* 

=  27*    3' 

cm 

=: 

81"  28' 

œx' 

=  87"  18' 

eo 

^zr 

54"  16' 

mT 

=  67"  54i' 

ei 

= 

42"  36^' 

uu' 

=  84*  31' 

Fig.  1,  Wagnerite,  after  Mlr.    2.  Ejerulflne,  Bgr. 


Prismatic  planes  yertically  striated.  Grystals  sometimes  large  and  coarse. 
Also  massive. 

Gleavage:  a,  m  imperfect;  c  in  traces.  Fracture  uneven  and  splintery. 
Brittle.  H.  =  5-5'5.  G.  =  3-068,  transparent  crystal;  2*985,  uutransparent,  I^. 
Luster  vitreous.  Streak  white.  Golor  yellow,  of  différent  shades;  often  gruyish, 
also  flesh-red,  greenish.     Translucent. 

Optically  -.  Ax.  pi.  ]  b.  Bx»  ||  à  Dx.  Bx»  A  (5  =  -  21°  30'  Bgr.,  kjerulfine. 
Dispersion  p  >  v  marked;  inclined  nearly  inappréciable. 


WagneriU    2E,      =  44*  48'        %&y^ 
EjenUfine    2E,     =  60"  21'  Ll  2Ey 
2H..y  =  89"  41'       2Ho.y 

Refractive  indices: 

Bamle  a  =  1*569 


:  48"  8'Dx. 
:  59"80'Na 
:  167"  28'      .• 

fi  =  1-570 


2E^  =58*28'T1 
2V»^=87"49'    /?,  =  1-6818  Bgr. 


y  =  1-582  Lévy-Lcx. 


Var.— 1.  WàgnerUe,  in  crystals,  often  highly  modified. 

2.  Sjerulflne,  massive  cleavable,  also  in  large,  rough  crystals.  Made  a  new  species  upon 
the  basis  of  an  incorrect  analysis  of  altered  matenal;  the  identity  with  wagnerite  was  first  estab- 
lished  by  Bauer,  Zs.  G.  Ges.,  27,  230,  1875.  Jb.  Min.,  2.  75.  1880. 

Gomp. — A  fluo-nhosphate  of  magnésium,  ^MgF)MgPO^  or  Mg.P,0,.MgF,  = 
Phosphorus  pentoxide  43*8,  magnesia  49*3,  fluorine  11-8  =  104'9,  deauct  (0  =  2F) 
4*9  =  100.     A  little  calcium  replaces  part  of  the  magnésium. 

AnaL— 1,  Rg..  Pogg.  Ann..  64,  252.  1845.  Also  earlier  Fuchs  (1821)  and  Ebl..  Ber.  Ak. 
Mûnchen,  155,  1873,  cf.  Rg.,  Min.  Ch.,  700,  1875.  Bauer,  1.  c.  2.  Friederici,  Jb.  Min.,  2,  77, 
1880.    3,  Rg.,  Zs.  G.  Ges.,  31,  107.  1879.    Also  Pisani,  Bull.  Soc.  Min.,  2,  43,  1879. 


1.  Wagnerite 

2.  kjerulfine 
3. 


G.  P,0.    MgO    FeO    CaO     F 

3068  40*61    46*27    4*59    2  38    936  =  103*21 

310  42*35    46  01    0  65*  481    506  Na,0(K,0)  1*54,  inaol.  2*04  =  102-46 

3140         44  23    44*47      —     6*60    6'23  ign.  0*77  :=  102*30 

*  Fe,Os  and  AUOs. 

From  1,  2  68  p.  c.  SiOa  bas  been  deducted. 


,  r.,  etc. — B.B.  in  the  forceps  fuses  at  4  to  a  greenisb  gray  glass;  moistened  with  sulphuric 
acid  côlors  the  Dame  bluish  greeii.  With  borax  rends  for  iron.  On  fusion  with  soda  effervesces, 
but  is  not  completely  dissolved;  gives  a  faiut  man^canese  réaction.  Fused  with  sait  of  phosphorus 
in  an  open  glass  tul)e  reacts  for  tluorine  Soluble  in  nitric  and  hjdrochloric  acids.  With 
sulphuric  acid  evolves  fumes  of  hydrofluoric  acid. 

OhB.—  Wagfierite  occurs  in  the  valley  of  HOIlengraben.  near  Werfen,  in  Salzburf,  Austiia, 
in  irregular  veins  of  quailz.  traversin^  chiy  slate.  Nanied  after  the  Oberbergrath  Wagner. 
Kjerulfine  is  from  Kjiirrestad.  near  Bamle,  Norway.  Napaed  after  Prof.  Th.  Kjerulf  of 
Christiania  (1828-18S8). 

Artii.— Obtained  bv  Deville  &  Caron  (C.  R„  47,  985,  1858,  Ann.  Ch.  Phys..  67,  454,  1868) 
by  fuslng  ammonium  phosphate  with  mairoesium  fluoride  and  an  excess  of  magnésium  chloride. 
Other  isomorphous  compounds  were  formed  with  clilorine  in  place  of  fluorine,  also  iron,  man- 
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-ganese,  corresponding  to  triplite,  etc.    Lechartler  (C.  R.,  66,  172, 1867)  bas  obtained  an  arsenical 
wagnerite. 

Réf. — *Min.,  p.  489,  the  predominating  prism  (g  of  Mir.)  hère,  as  in  kjerulfine  (and 
triploidite),  is  made  the  unit  prism.    *  8ee  Mîr.,  1.  c.  '  Bgr.  on  Kjerulfine,  Zs.  Er.,  3,  474. 1879. 

Crtfhiolitb.  CiifioUte  A,  Scaeehi,  Ace.  8c.  Kapoli,  1,  No.  5,  1886  (read  Sept.  8, 
1883).     Kryphiolith. 

In  smr.li  monoclinic  ciystals,  tabular  |  a  and  showing  the  forms: 

a  (100,  i-i),  e  (001,  0),  ê  (201,  2-t),  m  (111,  -  1),  n  (îll,  1).  Approximate  measured  angles: 
(wj  =  66**  52',  «  =  78'  46',  eu  =  6V  42*,  en  =  69**  1',  a^  =  64'  89',  mm'  =  88"  44',  nn'  =  112" 
86',  un  =  49'  17. 

H.  about  6.    Brittle.    G.  =  2*674.    Luster  vitreous.    Color  honey*yel!ow.    Transparent. 
Composition  uncertain,  but  apparently  not  far  from  wagnerite.     Anal.— Scacchi,  on  0*07 
gram  (analysis  corrected  by  Cathrein,  Zs.  Jur.,  14.  525,  1888): 

P.O.  47-59  MgO  88-72  CaO  1474 

Regarding  the  loss  as  fluorine,  the  amount  is  found  to  be  6*93  p.  c.  B.B.  becomes  opaque, 
urithout  complète  fusion. 

Found  at  Vesuvius  in  a  mass  of  a  conglomerate,  consisting  of  fragments  of  leucitophjrre  and 
Tolcanic  sand,  enveloped  in  the  lava  of  1872.  The  crjstals  are  concealed  by  a  coating  of  apatite, 
lience  the  name  from  Kpv4>ioÇ,  concealed. 

664.  8PODI08ITE.    K  V.  Tiberg,  G.  FOr.  FOrh.,  1,  84,  1872. 
Orthorbombic?    In  flattened  (|  b)  prismatic  crystals  with  the  forms: 

b  (010,  Kl),  m  (110.  /),  e  (021,  2-ï),  p  (111,  1).    Angles:  mm"'  =  84%  «'  =  147% 

Oleavage:  b  distinct;  e  indistinct.  Fracture  uneven.  Brittle.  H.  =  5.  G.  =  2*94.  Luster 
^ull  porcelain-like,  but  vitreous.    Color  ash-gray,  inclining  to  brown.    Streak  white.   * 

Oomp.—A  calcium  fluo-phosphate,  perhaps  (CaF)CaP04  or  CaaPsOs.CaFa,  analogous  te 
wagnerite  (A.  SjOffren). 

AnaL — C.  U.  Lundstr6m,  1.  c. 

P,Oft      CaO      MgO        F       As,0»    00,       Cl     Fe,0,  AlsO.   MnO    H,0      insol. 
32  20      49-81      2-27      [4-71]»    024      3-90      012      1*24      111      0*55      2*70      1:15  =  100 

*  Including  loss  [but  the  analysis  should  show  an  excess]. 

Pyr.— B.B.  fuses  in  the  tbinnest  splinters  to  a  white  enamel;  does  not  decrepitate».    Soluble 

in  hydrochloric  and  nitric  acids  with  effervescence. 

Obs.— From  the  Krangrufva,  Wermland.  Sweden.    Named  from  (rnoôioS,  cuh-çray, 

A  relation  to  wagnerite  which  bas  MM"  =  84°  36',  is  suggested  by  A.  SjOgren,  (ibid.,  1, 

666,  1885),  which  suggestion  is  hère  provisionally  accepted. 

566.  TRIPUTB.  Phosphate  natif  de  fer  mélangé  de  manganèse  (fr.  Limoges)  Vauq. ,  J. 
de  M.,  11,  295,  1802,  Ann.  Ch.,  41,  242.  1802.  Elsenpecherz  pt.  Wern.,  1808.  Manganèse 
phosphaté  Lucas,  Tabl.,  1.  169,  1806.  Phosphormangan  Karst.,  Tabl.,  72,  1808.  Mannmèse 
phosphaté  ferrifère.  H.,  Tabl,  1809.  Triplit  Eausm,,  Handb.,  1079,  1818.  Eisenapatit  #WA«, 
J.  pr.  Ch..  18,  499,  1839.  Zwlselit  Breiih.,  Handb.,  2.  299,  1841.  Phosphate  of  Iron  and  Man- 
ganèse. Zwieselit  Qlock.,  Syn.,  244,  1847.  Talktriplit  L.  J.  IgeUirôm,  Ofv.  Ak.  Stockh.,  39, 
No.  2,  86.  1882. 

Monoclinic  Dx.'     Massive,  imperfectly  crystalline. 

Cleavage:  uneqnal  in  two  directions  perpendicular  to  each  other,  one  much 
the  more  distinct.  Fracture  small  concnoidal.  H.  =  4-5*5.  G.  =  3-44-3*8; 
3-617  Peilan,  Berg.  Luster  resinous,  inclining  to  adamantine.  Color  brown 
or  blackish  brown  to  almost  black.  Streak  yellowish  gray  or  brown.  Subtrans- 
Incent  to  opaque.     Somewbat  pleochroic. 

Opticaily  4-.  Ax.  pi.  nearly  |  to  the  diflficult,  and  JL  to  the  easy  cleavage;  to 
the  latter  Bx.  is  inclined  42°  10'  red,  and  41°  53'  yellow.  Dispersion  p  >  v. 
Axial  angles,  Dx.*: 

2H..r  =  96*  15'  2HiLy  =  95"  27  2H..gr  =  95'  20*  2Ho  =  125'  W 

Comp.,Tar.— (RF)RPO,  or  R,P^..RF,  with  R  =  Fe  and  Mn,  also  Ca  andMg. 

The  ratio  varies  widely,  in  «nal.  1,  Fe  :  Mn  =  1  :  1;  in  2  (zwieselite),  Fe  :  Mn  = 

2  : 1;  in  3,  1  :  2;  in  5,  1  :  7. 

Talktriplite  is  a  varietv  from  Horrsjôberg,  contalning  magnésium  and  calcium  in  large 
amount;  il  occurs  in  embedded  grains  of  a  yellow  or  yellowish  red  color. 
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AnaL— 1.  Kh\..  J.  pr.  Ch..  92,  890,  1864.  %  Rg.,  Min.  Ch.,  851, 1860.  8,  i,  Siewert,  light 
and  dark  colored,  Min.  Mitth.,  225,  1873.    5,  Penfield,  priv.  contr.    6,  IgelstrOm,  1.  c. 

P.O.    FeO     MnO   CaO  MgO     P 

1.  Schlackenwald  G.  =  8*77       88.85    26*08    8000    220    8*05    8'10  E,0  <r.  =  10418 

2.  "  Zuneteliie  80*83    41*42    28*25      —       —     600  =  10100 

8.  SieiTadeCordoba  85*65    18*80    87*84    4*46      ~     4*94  SiO,  0*18  =  101*82 

4.  "      **         *'  81*60    1607    88*20    5*99      —     7*87  Fe,0, 2  25  =  101-88 

5.  Branchville  82*17      769    5414    1*80      —     7*58  H»0  086  =  103-69 

6.  TalkiripHte  82*82    16*12    14*86  14*91  17*42  umfe<.=  96*18 

Ëarlièr  analyste,  Berzelius,  Bergemann,  overlooked  the  fluorine,    ^ee  5th  Ed.,  p.  548. 

P3rr.,  etc. — B.B.  fuses  easily  at  1*5  to  a  black  magnetic  globule;  moistened  with  sulphuric 
acid  colors  the  flame  bluish  green.  With  borax  in  O.P.  gives  an  amethystine  colored  glasa 
(manganèse);  in  R.P.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganèse.  With 
sulphunc  acid  evolves  hydrotluoric  acid.     Soluble  in  hydrochloric  acid. 

Obs. — Pound  by  Alluaud  at  Limoges  in  France,  in  a  vein  of  ouartz  in  granité,  accompanied 
hy  apatite;  occurs  also  at  Pellau  in  Silesia;  from  Helslngfors,  Pinland;  also  from  Sierra  de 
Coraoba,  Argentine  Republic,  in  masses  in  quartz  with  béryl,  apatite,  columbite;  it  is  in  part 
altered  to  a  minerai  like  heterosite.    Also  found  at  Stoneham,  Maine;  at  Branchville,  Conn. 

Zmeselite,  a  clove-brown  variety,  is  from  Rabenstein,  near  Zwiesel,  in  Bavaria,  in  quartz 
(G.  =8*97  Fuchs).  TalktripliU  occurs  in  a  rock  carrying  hizulite  at  HorrsJOberg,  Wermland, 
Sweden. 

Alt.— Often  occurs  coated  with  man{;anese  oxide  as  a  resuit  of  ito  altération,  and  Is  some- 
times  changed  to  a  substance  near  heterosite,  p.  757. 

Ret— °Dx..  N.  R.,  180. 1867. 

Grifhitb  TF.  p.  Headdên,  Am.  J.  8c.,  41,  415,  1891. 

A  problematical  phosphate,  occurring  in  embedded  reniform  masses.  Optically  amorphoua. 
Cleavage  none.  Fracture  uneven  to  conchoidal.  Brittle.  H.  =  5*5.  G.  =  8*401.  Luster 
résinons  to  vitreous.    Color  dark  brown.    Translucent. 

Anal.— 1,  Headden,  l.c,  mean  of  two  complète  and  three  partial  analyses.  2,  L.  G.  Eakins» 
U.  8.  G.  Surv..  Bull.  60,  185,  1890. 

P,0,   AUOi  Pe,0,  MnO   FeO   CaO  Na,0  K,0  Li,0     P       a     H,0 

1.  88-52    10 18      —     29*64    400    7*62*  6-52    080     ir.      tr,     011    4*29  insol.  016  = 

[100*29 

2.  89-68      8-74    2*86    29*18    1*97    6*72    5*25     ir.     018    2*85    0*25    8*67    CO,     026, 

[SiO,  0*43  =  100-94 
•  Incl.  015  MgO. 

In  anal.  1  the  oxygen  ratio  for  bases  (including  water)  to  acid  is  1  :  1  yery  nearly,  and 
Headden  suggests  the  formula  R»PiOio  or  a  sait  of  normal  phosphoHc  acid  HaPO».  The  fact, 
however,  that  no  other  similar  salte  are  known  amon^  minerais  makes  the8uc|^estionof  doubtful 
value.  Other  analyses  gave  confirmatorv  résulta,  and  it  is  significant  that  f^kins  obtained  so 
nearly  the  same  composition  on  independent  material,  but  the  présence  of  fluorine  lends  support 
to  the  suggestion  that  the  minerai  may  hâve  been*  derived  from  triplite. 

The  material  analyzed  by  Headden  was  from  the  Riverton  Iode  near  Hamejr  City,  Pennins^ton 
Co.,  S.  Dakota;  occurs  in  kidney  shaped  masses,  sometimes  50  Ibs.  in  weight,  embeddea  In 
granité.  Externally  the  masses  are  dark  brown  due  to  oxidation.  E^kins's  minerai  was  from  a 
tin  mine  near  Rapid  City,  S.  Dakota.     Named  from  ypt<poS,  an  enigma. 

A  phosphate  occurring  in  green  massive  forms  resembling  apatite,  at  Stoneham,  Me., 
afforded  O.  H.  Drake  (priv.  contr.): 

PaO.     FeO     MuO    CaO   MgO  Na,0  K,0    P 

40-54    88  39    11*47    2  58    086    616    1*57  8-70  Pe,0, 0*79,  AUO,  1*88=101 -89.  deductO(=2P) 

[1*59  =  100*80 

It  is  optically  biaxial  (Pfd.)  and  may  represent  a  new  species;  the  analysis,  however,  doea 
not  yield  a  satisfactory  formula. 

Sarcopsidk.     Sarkopsid  M.  Websky,  Zs.  G.  Ges.,  20,  245,  1868. 

Monoclinic?  occurring  in  irregular  eîlipsoids,  sometimes  in  distorted  slx-sided  plates. 

H.  =  4.  G.  =  3-692-8-730.  Luster  çlistening  to  silky. and  greasy.  Color,  ou  fresh  surface, 
flesh-red  to  laveoder-blue.  Translucent  m  thin  splinters.  Streak  straw-yellow,  some  grains, 
give  a  green  color.    Analysis,  Websky: 

I  PaO»  34*73        Fe,0,  8*83        FeO  30*58        MnO  20*57        CaO  8*40      H,0  [1*94]        F  vnd. 

Soluble  in  dilute  hydrochloric  and  sulphuric  arids.     Occurs  with  vivianite  and  hureaulite  iik 
a  granité  vein  on  a  ridge  between  Michelsdorf  and  the  valley  of  the  Mûhlbach  in  8ilesia. 
Perhaps  an  impure,  partially  altered  triplite. 
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666.  TBIPIiOmim.    (?.  J.  Broêk  and  S.  8.  Dana,  Am.  J.  Se.,  16,  43, 1878. 

Monoclinic.    Axes àiiit-  1-86715  : 1 :  1-49253;  /S  =  ♦?!**  46'  =  001  A  100 
£.  S.  Dana. 

100  A  110  =  ♦eO^  27',  001  A  101  =  31°  22  f,  001  A  011  =  ♦ôé**  48'. 

Ponna»  :    a  (100.  ^-î),  b  (010,  a\  e  (001,  0);  m  (110.  J);  e  (011,  M);  p  (211,  2-5). 

Anglea:  mm"'  =  120'  64'.   ee  =  lOO"  86',    em  =  81"  T,   cp  =  76"  85'.   im/  =  82*  68.' 
op  =  52°  49^.  17M  =  86*  58'- 

Crystals  striated  vertically.    Commonly  in  crystalline   aggregates,  parallel- 
fibrous  to  columnar  ;  also  divergent,  or  conf nsedly  fibrous  to  uearly 
compact  or  massive. 

Cleavage:  a  perfect.  Fracture  subconchoidal.  Brittle. 
H.  =  4 '5-5.  G.  =  3*697.  Luster  vitreous  to  greasy  adamantine. 
Color  ycllowish  to  reddish  brown,  in  isolated  crystals  also  topaz- 
to  wine-yellow,  occasionally  hyacinth-red.  Streak  nearly  wnite. 
Transparent  to  translucent.  Pleochroism  faint.  The  axes  of 
elasticity  in  the  clinodiagonal  section  nearly  coincide  respectively 
with  the  vertical  axis  (3°  to  4°  behind)  and  a  normal  to  a. 

Comp.— (Mn,Fe)P,0..(Mn,Fe)OH,  or  4(Mn,Fe)0.P,0,.H,0. 
If  R  =  Mn  :  Fe  =  3  :  1,  the  percentage  composition  is:  Phos- 
phoras  pentoxide  32*0;  iron  protoxide  16*2,  manganèse  protoxide 
47-8,  water  4*0  =  100. 

▲naL—l.  2.  8.  L.  Penfield.  1.  c. 


1. 
2. 


P.O. 

FeO 

MnO 

CaO 

H.O 

i  3211 

14-88 

48-45 

0-88 

4-08  =  99-85 

82-24 

18-66 

42-96 

und. 

409  quartz  1*09 

=  9908 


Pyr.,  etc.— In  the  closed  tube  gives  off  neutral  water.  tums  black  and  becomes  magnetic. 
Fuses  quietly  in  the  naked  lamp-flame.  and  B.B.  in  the  forceps  colors  the  flame  green.  Reacts 
for  manganèse  and  iron  with  the  fluxes.     Soluble  in  acids. 

Oba.— Occurs  at  Branchville,  Fairfleld  Ce,  Conn.,  intimately  associated  wilh  eosphorite. 
dickinsonite.  lithiophilite.  and  other  species.  in  a  vein  of  albitic  granité.  In  crystalline  form 
triploidite  is  very  similar  to  waffuerite.  and  as  the  formulas  of  the  latter  species  and  of  triplite 
are  closely  anulogous,  it  is  concluded  that  the  three  species  are  isomorphous;  in  triploidite,  the 
hydrozyl  (OH)  takes  the  place  of  the  fluorine.  Named  from  triplite  and  eîôoi,  form,  in  allusion 
to  the  close  àimilarity  between  the  two  species. 

Triplite  also  occurs  at  Branchville  (aual.  5.  p.  778),  but  it  cannot  be  concluded  from  thîs 
fact  that  triploidite  is  ouly  an  altered  triplite,  which  bas  lost  its  fluorine  and  tnken  up  water, 
for  the  analyses  of  triploidite  were  made  on  perfectly  clear  glassy  crystalline  fragments. 


667.  SARKINITB.    A.  i^fôgren,  G.  FOr.  F6rh..  7,  724. 1885.    Polyarsenite  L.  J.  Igelstrôm, 
Ofv.  Ak.  Stockh.,  42,  257,  1885,  Bull.  Soc.  Min.,  8.  869.  1885. 

Monoclinic.     Axes  à  :  5  :  <5  =  2*0017  :  1  :  1*5154;  /S  =  62°  13^  =  001  A  100 
Flink». 

100  A  110  =  60°  33',  001  A  ÎOl  =  45°  59',  001  A  011  =  53°  17'. 

Formai  i  a  (100,  U),  h  (010,  «),  e  (001.  O);  m  (110,  /);  p  (021, 
2i);  0  (îll,  1). 

Angles:  mm"'  =  121'  6',  mm'  =*58'  64'.  pp'  =  189'  6',  cm  = 
76*  45',  <»  =  66"  89',  tf'o  =  79**  44',  «/  =  110°  26',  m'o  =  ♦86'  86', 
mo  =  'SI*  8'. 

Crystals  somewhat  elongated  ||  axis  2  and  flattened  |  a. 
8arkin{U,  Flink.  Faces  a  striated  vertically  or  uneven,  c  nneven.     Some- 

times  grouped  in  spherical  forms. 
C9eavage:  prismatic  (?)  distinct.     H.  =  4-5.    O.  =  4*17-4*19.    Luster  greasy. 
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Color  roBB-red,  flesh-red,  reddish  yellow.     Streak  light  rose-red.     Optically  — . 
Double  refraction  strong.    Ax.  pi.  |  A.    Bx  A  ^  =  —  54  .    Ax.  angle  about  83%  Btd. 
Comp. — Mn,A8,0..Mn(0H),  or  4MnO.AB,Oj.H,0  =  Arsenic   pentoxide  43*3, 
manganèse  protoxide  53*3,  water  3*4  =  100. 

Anal.— 1,  C.  H.  LundstrOm,  G.  FOr.  FOrh.,  7,  726,  1885.  2,  H.  O.  SOderbaum,  6fv.  Ak. 
Stockh.,  42,  258, 1885.    8,  A.  Hamberg,  G.  FOr.  FOrh.,  10,  881,  1888. 

Q.         A8,0»  PsO»   MnO    H,0 

1.  SarkiniU       4145       4160    0*21    51*60    8  06PbO0'25,  FeO  0 18,   CaO  1*40,  MgO  098, 

[COt  0-76,  insol.  088  =  100-37 

2.  Pùlya/rseniU  4*065    }  8904      —     5018    8*15  Sb,0>  1*20,  OaO  2*89,  MgO  0*75,  CO,  8*51  = 
8.  Pajsberg  41*50     tr.     51*92    8*48  CaO  1*22.  MgO  0*88  =  9§-50  [100*72 

Pyr^  etc. — B.B.  decrepitates  and  fuses  with  some  difficulty  to  a  black  sblning  non-magnetic 
globufe;  with  soda  on  charcoal  a  browuish  mass  aud  arsenical  odor.  In  the  tube  gives  off 
water,  becomes  brown,  and  the  residue  reacts  for  manganèse  with  the  fluxes.  Easily  soluble  in 
hydrochloric  acid. 

0\M,—8anrkinUe  H  from  the  iron-manganese  mines  of  Paisberg,  Sweden.  Named  from 
aqpKivoÇ,  madeof  fleêh,  in  double  allusion  to  the  blood-red  color  and  greasy  luster.  PKdywr- 
mnUe  is  from  the  Sj5  mine,  Qiythytte  parish,  Orebro.  Sweden. 

Réf.— >  Ciystals  from  Harstig  mine  (anal.  8).  Pajsberg,  G.  FOr.  FOrh.,  10,  880,  1888. 


5.  Amblygonite  Group.    Monoclinic,  Triclinic. 

668.    Dnrangite  Na(AlF)AsO^  Monoclinic 

àA:è  =  0-7716  :  1  :  0-8250;  /5  =  64'  47' 
869.    Amblygonite  Li(AlF)PO,  Triclinic 

à:h:è  =  0-7334  :  1  :  07633;  ar=108^  51',  >^=97°  48',  ^=106°  27' 


658.  DURANarna.    q,  J.  BnuK  Am.  J.  Se,  48,  179.  1869. 

Monoclinic.    Axes   à'Àiè  =  0-77158  :  1 :  0-82499;  ft  =  64°  47'  =  001  A  100 
Blake,  Des  Cloizeanx*. 

100  A  110  =  34°  55',  001  A  ÎOl  =  60°  37-6',  001  A  011  =  36°  44|'. 

Formfl'  !  a  (100,  t-i),  h  (010,  i.\)\  m  (110,  /);  e  (021,  S-i);  p  (111,  -  1):  q  (112,  i),  jr  (îll,  1). 


mm!"  =  *69*  50' 
ee'  =  112^  22' 
mp     =    29"  32i' 


m'q  =  72''  6' 
m'TC  =  ♦44'*  28' 
pp'    =    46°  15' 


qg'  =  44'*  88' 
itit'  =  *67"  50' 
op    =    88'    6i' 


a'TT  =  61"  15i' 
pie  =  80'  88' 


2. 


Figs.  1-8,  after  Des  Cloizeauz. 
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7'67» 

=  108-» 

>•  A  aecond  trial  gftve  P  =  7-40  p 


In  crystals;  habit  oblique  pyramidal  m  and  n*  predominating;  faces  neually 
nneven. 

Cleavage:  m  distinct.  Fractare  nneven.  Brittle.  H.  =  5.  0.  =  3-94-407. 
Lnster  TÎtreoas.  Color orange-red,  ligbt  aod  dark.  Streak  cream-yellow.  Trans- 
lacent. 

Optically  — .  Ax.  pi.  X  b.  Bx,  A  ^  =  —  25°  7'.  DiepersioD  p  >  v  feeble; 
horizontal  distinct     Axial  angles,  Dx.: 

SHi,  =  80'  Sff  ÏHfc,  =  80*  49"    Di. 

CoHp. — A  flnOHcseaate  of  eodinm  and  alnmîninm,  Na(ÂlF) AsO,  or  Âl A80,.MaF 
=  Arsenic  pentozide  553,  alnmina  34*5,  soda  14*9,  fluorine  9-2  =  103'9,  deduct 
(0  =  2F1  3-9  =  100.  Part  of  the  aluminiam  is  replaced  by  ferrie  iron,  and  a 
little  of  the  sodium  by  lithium. 

AnaL— I,  S.  G.  J.  Braah,  llght  colored  crritals,  1.  c  8,  O.  W.  Haï*»,  dark  erjttaia.  Am. 
J.  Se.,  11,  464,  1876. 

G.  Aft>0.     A1,0,    re,0,  Ud.O,  Na,0     Ll.O        F 

1.  8-94  60  10       20  66 

2.  6S'32>      2009 
&                        407  5SU        1710 

*  Regarded  sa  too  low. 

Pyr.,  ato. — In  tbe  forceps  fuses  at  2  el^lnK  '^°  Intense  soda  flame.  In  the  closed  tube 
blackeos  at  a  moderaie  température,  but  ri-nutis  Its  color  on  cooling;  at  a  bigher  beat  fuxes  easlijr 
to  a  yellow  g]aaa  and  givee  u  falnt  white  vuTiitilu  subliniate,  etcbing  the  tubu  slighlly .  Tlie  aame 
Id  the  opcn  lube,  wlthevolutlonuf  add  fuuies.  reddenlng  litmus  paper  On  charcoal,  Il.B.  fuses 
readlly  and  givee  a  whlte  subliinate  witb  a  stroDK  arsenical  odor  !□  K.F.  Witb  soda  and  charcoal 
powder  in  a  malraas  yields  a  siiblimate  uf  metnllic  arsenic.  Wlth  the  Unies  rcacls  for  IroD  and 
mannoese.    Decompoeed  tij  siilphuric  acid  nitb  i-voluiion  of  Buobydric  acid. 

Oba.— FouDd  at  the  Barranca  tin  [iilne,  elghteeu  miles  northeast  of  Coneto,  Stare  of  Duningo. 
and  aboul  nlnetj  miles  nortbeasi  of  tbe  cfly  of  Durango,  Mexico.  Occitra  in  a  velu  four  tu  six 
ioches  in  thicknetiS;  tbe  cryslals  are  sometimes  attachM  lo  the  walls  of  tiie  veln  (bere  the  large, 
llght.  oiaQge-colored  variety).  sometimes  wlth  cassitcrite  In  the  wbite  pulvenilcot  maller  whfob 
fllls  tbe  vélos  (small.  duik  colored  vsriety).    Tbe  largest  crystal  found  vas  19  x  11  mm. 

Kef.— '  Anu.  Cb.  Pbys..  4.  401.  1875. 

659.  AMBIiTOONirB.  Amblygnnit  BreilA..  Hoffm.  Hlo.,  4,  b,  1B9. 1817,  Handb.,  488. 
Hontebrasite  Dt..  C.  R„  73,  S06.  1247,  1871.    Hebrooit  Kbl.,  Ber.  Ak.  MQncb«n.  284.  1873. 

Triclinic.     Axes  à  :  h  :  é  =  0-T3337  :  1  :  0-76338; 
48J',   y  =  106°  26|'  J.  D.  Dann'. 

100  A  010  =  69°  351',  l*»  A  001  =  *75''  30',  010  A  001  =  67°  38'. 
Pomui;    0(100.  v-i),e  (001,0):    mdlO, /'),   Jf(li0, '/).    f<làO. '(-5);    i(101,   l-i' L,  Dx.) 
astw.  pi..  A(Î01,  ,1-i,  H,  Dx.),  «(021. '8-i). 

otn   =     28°  85'  of  =  72°     7'  tt    =     W  24'  eM  =  •93''  20" 

oJf  =  «44°  30'  ai  =  37°  iff  es    =  *74'  40"  iM  =  *M'  30' 

laM  =    74*    5'  cA  -  53"  14'  n»  =    «8°    »■  ae   =  101'  26J' 

Crystals  large  and  coarse  ;  forms  rarely  distinct.  Usually  cleavable  to  colnnuiar 
and  compact  maBsive,     Polysynthetic  twin- 

ning  lameilie  common,   parallel   to  l  and  i.  a. 

h,  two  pbities  neai'ly  at  right  angles  to  each 
other  (89°  8'  Dz.),  and  h  nsualTy  the  more 

Srominent,  nearly  bisecting  the  interior 
igle  ac  (cf.  f.  2). 
Cleavage:  c  perfect,  with  pearly  lnster; 
a  Bomewhat  less  so,  TÎtreous;  e_(021)  some- 
times equally  distinct;  M  (lïO)  difficult. 
Fractare  uneven  to  snbconchoidni.  Brittle. 
H.  =  6.  G.  =  3-01-309.  Lnster  vitreous 
to  greasy,  on  c  pearly.  Color  white  to  pale 
greenish,  bluish,  yellowish,  grayish  or  brown- 
ish  white.     Streak  wbite.     Subtransparent  Hebion. 

to  tranalucent. 


)8''  51J',   p  =  97» 


After  Du. 
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Optically  — .    For  the  Penig  minerai  {amblygonite,  Dx.  1872)  :  ax.  pi.  inclined 

12^°  to  a,  67i°  to  c,  and  the  plane  (iS)  i.  Bx»  inclined  almost  equally  to  a  and  c, 

normal  angles  Sa  =  80^  52',  8c  =  80**  35',  Dx.     Bx»  inclined  11"  40'  to  edge  a/c. 

fij  =  1-594  Na.     Dispersion  p>  v  small.    2Er  =  86**  23',  2Ey  =  86°  21'. 

Some  varieties  (TnontebrcuUe,  Dx.,  1872,  see  below)  are  also  optically  négative,  but  the  ax. 
pi.  is  inclined  about  28^  to  e  and  82**  to  a.  Bx»  nearly  |  edge  a/e.  Axial  angles  large  and  vari- 
able: 

2Ha.r  =  95'  48'-102'  88'  2Ho.r  =  102"  50'-106*  IV 

Refractive  indices: 

a  =  1-679  fl  =  1-598  y  =  1-597    Lévy-Lcx. 

Comp. — A  fluo-phosnhate  of  aluminium  and  lithium,  Li(AlF)PO^  or  AlPO^.LiF 

=   Phosphorus  pentoxide  47*9,  alumina  34-4,  lithia  101,  fluorine  12*9  =  105*3, 

dednct  (0  =  2F)  5-3  =  100.     Sodium  often   replaces  part  of  the  lithium,  and 

hydroxyl  part  of  the  fluorine. 

Cf.  Rg.,  Jb.  Mia.,  1,  15,  1888,  and  Min.  Ch.  Erg.,  5,  1886,  \«^hà  takes  a  somewhat  différent 
Tiew  of  the  composition.    He  regards  the  water  as  due  to  graduai  altération  and  proposes  the 

formula:  Al.F,  -I-  2(R,P04  +  A1,P,0,)  or  perhaps  |  iLifpS* +'8A1,P,0,- 
AnaL— 1-8,  Penfield,  Am.  J.  Se.,  18, 295,  *1879. 

G.  P.O.    AUO,  LiO,  Na,0  HaO       P 

1.  Penig  4  48-24  38-56  897  2  04  175  11  26  Mn,0,  018  =  105-94 

H.  Hontebras,  A  8088  |  4709  38-22  792  848  2  27  9*93  CaO  024  =  10415 

8.  Aubum,  Me.  8059  l  4848  38-78  946  099  857  6  20  =  10248 

4.  Hebron.  Me.,  A  [48-58]  8412  954  034  444  524  =  10221 

5.  Paris.  Me.  8*085  t  ^'31  83-68  982  084  489  4*82  E,0  008  =  10189 

6.  Hebron.  Me.,  B  8032  |  47*44  38-90  9  24  066  505  545  =  10074          [=  101  10 

7.  BrancUville,  Ct.  8  032  1  4880  3426  980  019  ô'91  175  Fe,0,  029,   Mn.O,  010 

8.  Montebras,  B  8007  f  48*34  88  55  9*52  0*33  6*61  1*75  CaO  085  =  100  45 

Other  analyses.  Pisani,  C.  R.,  76,  79,  1872;  Kbl.,  1.  c;  Rg.,  Ber.  Ch.  Ges..  78.  1872.  thèse 
are  quoted  in  Min..  5th  Ed..  App.  ii,  p.  271,  1875;  see  also  5th  Ed.,  p.  546.  where  the  early 
analyses  of  Berzeliusand  of  Rammelsberg  are  quoted. 

TPyr^  etc. — In  tbe  closed  tube  yields  water,  which  at  a  high  beat  is  acid  and  corrodes  the 
glass.  B.B.  fuses  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooline.  Colors 
the  flame  yellowish  red  with  traces  of  green;  the  Hebron  variety  gives  an  intense  lithia-red; 
moistened  with  sulphuric  acid  gives  a  bluish  ereen  to  the  ilame.  Wuh  borax  and  sait  of  phos- 
phorus forms  a  transparent  colorless  glass.  In  fine  powder  dissolves  easily  in  sulphuric  acid, 
more  slowly  in  hydrochloric  acid. 

Obs.— Occurs  at  Chursdorf  and  Arnsdorf,  near  Penig  in  Saxony,  where  it  is  associated  with 
tourmaline  and  garuet  in  granité;  near  Geier,  Saxony;  also  at  Arendal,  Norway.  At  MoDtebras, 
Creuze,  France,  in  two  varieties,  cf.  below. 

In  the  U  States,  in  Maine,  at  Hebron,  embedded  in  a  coarse  granité  in  masses,  sometimes 
well  crystallized,  with  lepidolite,  albile,  quartz,  red,  green,  and  black  tourmaline,  apatite,  and 
rarcly  cassiterite;  also  at  Mt.  Mica  in  Paris,  8  m.  from  Hebron.  with  tourmaline;  Auburn;  at 
Peru,  abuudant  with  spodumene,  petalite,  lepidolite,  etc.  Occurs  very  sparingly  at  Branch- 
ville,  Conn.,  with  spodumene,  also  lithiophilite  and  other  manganèse  phosphates  in  a  vein  of 
albitic  granité. 

The  name  amblygonite  is  from  àjjfiXvÇ,  blunt,  and  yôrv,  angle;  montebrasite  and  hébronUe 
from  the  localities.  The  name  montebrasite  was  lirst  eiven  to  normal  amblygonite  from  Montebras, 
made  a  new  species  on  the  basis  of  an  analysis  oy  Moissenet,  later  snown  to  be  incorrect 
bv  Pisani  and  von  Eobell  (cf.  App.  i,  p.  10,  ii,  27);  thisname  was  afterwards  transferred  (Dx., 
1872)  to  the  minerai  of  HÀron  (=  hebronite,  Kbl.)  and  to  another  variety  (B)  from  Montebras. 
translucent  and  greeuish  in  color,  the  original  Montebras  minerai  (A,  dull  white  or  witl  a  violet 
tinge)  and  that  from  Penig  being  united  (Dx.)  under  the  name  amblygonite;  the  two  varieties 
differ  in  optical  cbaracters.  as  shown  above,  and  perhaps  also  in  composition:  cf.  analyses 
1,  2,  (amblygouite,  Dx.),  which  show  soda  and  but  little  water,  with  the  other  anals.,  which  hâve 
little  soda  and  several  per  cent  of  water. 

Réf. — 1  On  a  crystal  from  Hebron  in  the  Bnish  collection,  re-examined  by  the  author,  cf.  5th 
Ed.,  p.  545.  With  Dx. ,  p  =  c,  m  =  a,  t  =  Jf,  for  the  angles  for  thèse  three  cleavages  l\e  gives 
(Hebron)  pm  =  75%  pt  =  90'*  to  90"  45',  mi  =  44"  to  45  .  On  the  Penig  minerai  and  Monte- 
bras A  he  noted  only  tbe  cleavages  a  and  c,  with  ae  =  74*  16'.  C.  R.,  67,  857,  1868,  Ann. 
Ch.  Phys.,  27,  385,  1872. 


OLIVENITB  QBOUP.  783 


B.  Acid  and  Basic  Phosphates,  Arsenates,  etc. 

0(60.    Vonetite  HGaPO,  Triclinic 

Natrophite  HNa,PO,? 


Ollvenite  Group.    Orthorhombic. 

Basic  phosphates^  arsenates,  etc.,  of  copper,  zinc,  and  lead. 

B,(OH)(P,As,V)0,  or  (EOH)B(P,As,V)0,    R  =  Cu,  Zn,  Pb. 

As  noted  by  Groth  thlB  group  corresponds  in  a  meaauie  to  the  monoclinlc  Wagnetlte  Groaiw 
p.  775,  which  also  includes  Basic  members. 

à:h:è 
561.    OUvenite  Gn,(0H)A80«  0*9396  : 1  :  0*6726 

662.  Libethenite  Cu,(OH)PO,  09601  : 1 :  0-7019 

663.  Adamite  Zn,(OH)AsO,  0*9733  : 1  :  0*7158 

664.  Descloisite  (Pb,Zn),(OH)VO, 

à:h:è=^  0*6368  :  1  :  0*8045,or  |él  :  5  :  <5  =  0*9552  : 1 :  0-8046 
Cuprodescloizite       (Pb,Zn,Cu),(OH)VO, 
666.    Calciovolborthite         (Cu,Ga),(OH)VO, 


666.  BrackebnscUte  (Pb,Fe,Mn),V,O..H,0?  Monoclinic 

667.  Psittacinite  •  (Pb,Cu),(OH),V,O..H,0? 


668.    Brinite  Cu,(0H),A8,0, 

569.    Dihydrite  Ou,(OH),P,0,        Monoclinic  or  Triclinic 

â:î  1(5  =  2*8252:1:1*5339     or  =  89**  29f    /i  =  9V  0^    y  =  90**  39i' 

670.    Pieadomalachite    On,(OH),PO,  pt. 

àA:é  fl 

«71.    Clinoclasite  Gu.(0H).A80«    Monoclinic    1*9069  : 1  :  3*8507    80''  30' 

678.    Chondrarsenite      Mn.(OH),AsO, 


678.    Dnfrenite  Fe,(OH),PO«  Orthorhombic    0*8734:1:0*4262 

also  Fe.(OH),(POJ, 

à:t:é  fi 

674.    lasulite  (Fe,Mg)Al,(OH),P,0,  MonocUnic  0'9760  : 1  : 1-6483  89''  14* 

676.    Tavistockite       Ga,Al,(OH),P,0, 
676.    CirroUte  Ga,Al.(OH).(POJ, 

«77.    Arsenioiiderite  Ga.Fe,(OH).(AsOJ. 
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à:o :  à  ft 

578.    Allaotite         Mn,(0H).A8,0,  Monoclinic    0-6128:1:0-3338    84*^17'^ 

n  m  à  :  h  :  ^  fi 

679.  Synadelphite  Mii,(Al,Mn),(OH),.As,0.  Monoclinic     0*8582  :  1  :  0-9192  90"" 

n     m  à:h  :è 

680.  Flinkite  Mn,Mn(0H),A80,        Orthorhombic      0*4131  :  1  :  07386 

681.  Hematolite     Mn,(Al,Mn)(0H).A80,        Rhombohedral         i  =  0-8885 

682.  Aneniopleite  B,B,(OH).(AsO,).?   B  :=  Mn,Ca(Pb,Mg)  B  =  Mn(F6) 


683.  Manganostibiite        Mn,.Sb,0,,? 

Hematostibiite     Mn,Sb,Oj,? 

à:h:i  fi 

684.  Ateleftite  Bi,(0H),A80.    Monoclinic    0*9334  : 1 :  1*5051  70M3'^ 


660.  MONSTITB.    0,  U.  Shepard,  Am.  J.  Se.,  23.  400,  1889. 

Triclinic.  In  thin  rhomboidal  crystals  with  a  (100),  b  (010),  c  (001),  m  (110),. 
M  (lîO),  the  hemi-prâmB  ;i,  n  (hkO)  and  /  (hkO),  dôme  e  (ÎOl). 

Approxlmate  angles  :  alf=  42%  0^  =  81*.  a>u  =  17',  an  =  2S\  al  =  1S\  ae-W, 
ait  =  42"  £.  8.  Dana. 

GrystalB  small  with  rongh  faces,  often  arrangea  in  interpenetmting  groupe. 
Also  massive. 

Gleavage:  a  distinct.  Fracture  nneven.  Brittle.  H.  =  3*5.  6.  =  2*75. 
Luster  yitreous.     Color  pale  yellowish  white.    Semitransparent. 

Comp.— Acid  calcium  phosphate,  HCaPO^  or  2CaO.P,0,.H,0  =  Phosphorua 
pentoxide  52*2,  lime  41*2,  water  6*6  =  100. 

AnaL^C.  U.  Shepard,  Jr..  1.  c,  after  deductÎDg  9*78  p.  c.  gypsum. 

I  P,0»  52-28  CaO  4M4  H,0  6-68    =    100 

Pyr.— B.B.  In  the  forceps  turus  white  and  fuses  to  a  globule  with  crystalHne  facets;  givea 
off  water  lu  the  closed  tube. 

Ob».— Found  in  the  Tertiary  limestone  of  the  islands  Moneta  and  Mona,  West  Indles,  under> 
neath  a  bed  of  bird  guano.  Occurs  in  thick  isolated  masses,  two  or  three  Inches  across,  also  in 
irregular  seams  in  gypsum,  and  in  crusts  lining  cavities. 

Natbophitb  PiMLni;  mentioned  by  Adam.  Tabl.  Min.,  46. 1869.  Pisani,  Min.,  288,  1888. 
Add  sodium  phosphate.  HNatPOé  =  Phosphorus  pentoxide  640,  soda  27*9,  water  8*1  =  100. 


Olivenite  GrOup.    Orthorhombic. 

561.  OXJVBNITB.  Arseniksaures  Eupfererz  (fr.  Comwall)  Klapr.,  Schrft.  Oes.  Nat. 
Pr.  Berl..  7,  160.  1786;  Olivenerz  (fr.  Cornwall)  Wern.,  Bergm.  J..  382,  886,  1789.  Olive Copper 
Ore  Kirtoan,  2,  151.  1796.  Olivegreen  Copper  Ore  Bashleigh,  Brit.  Min..  1,  pi.  11,  f.  2,  1797, 
2,  pi.  6.  1802.  ("uivre  arseniaté  en  octaèdre  aigus  Boum.,  Phil.  Tr.,  177.  1801.  Pharmako- 
chalzit  pt.  Hau9m,,  Min.,  3,  1042.  1813:  Olivenkupfer,  id.,  1045;  Pharmacolzit  ÛJ.,  1025,  1847. 
Olivenite  pt.  Jameêon,  Syst.,  2.  835,  1820;  Leonh.,  Orykt.,  283.  1821. 

Orthorhombic.      Axes  a  :l  :t  =  0-9396  :  l  :  0-6726  Washington*. 
100  A  110  =  43°  13',  001  A  101  =  35°  35}',  001  A  011  =  33°55J'. 

Formt':    «  (100,  i-î),     6  (010.  t-l);    »i(110,  7);    t>  (101,  l-i);    «(011.1-i). 

Angles:    mm"  =  ♦86*  26'.     w  =  IV  llf.    ee'  =  ♦67"  51',    vô  =  47*  84'. 
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Grysttvls   prismatic,  often  acicnlar;   faces  usnally  somewhat  nneven.     Âlsa 


1. 


2. 


t% 


m 


globular  and  reniform,  indistinctly  fibrous,  fibers 
straight  and  divergent,  rarely  irregular;  aiso 
curyed  lamellar  and  gmnular. 

Cleavage:  m,  è,  e  (011)  in  traces.  Fracture 
concboidal  to  uneven.  Brittle.  H.  =  3.  G.=  41- 
4*4.  Luster  adamantine  to  vitreous;  of  some 
fibrous  varieties  pearly.  Color  various  shades  of 
olive-green,  passmg  into  leek-,  siskin-,  pistachio-, 
and  blackish  green;  also  liver-  and  wood-brown; 
sometimes  straw  -  yellow  and  grayish  white. 
Streak  olive-green  to  brown.  Subtransparent  to 
opaque. 

Optîcally  +.     Ax.  pi.  |  c.     Bx  J.  a.    Disper-    ^ig.  1.  CorDwall.  Phillips.  2.  Utabw 
sion  p  <  V  large.     Axial  angles,  Dx.*  :  Wasbington. 

2Ha.r  =  105'  6'  2Hiuy  =  lOe**  6'  2H».bi  =  109"  47 

Var.— (a)  Orygiallùed;  GL  =  4*878  Cornwall.  Damour;  4185  ib..  Hermann. 

(b)  Fihraus;  flnely  and  divergently  fibrous,  of  green,  yellow.  brown,  and  gray.  to  white 
colors,  with  the  surface  somutimes  velvety  or  acicular,  G.  =  8'018  Hermann:  found  investing 
the  common  variety  or  passing  into  it;  called  woodeopper  or  toood-arsênate  {Hohkupferert), 

(e)  Barthy;  nodular  or  massive;  sometinies  soft  enough  to  soil  the  fingers. 

Comp.— Cu,As,0,.Cu(OH),  or  4CuO.As,0».H,0  =   Arsenic  pentoxide  40-7, 
cupric  oxide  56*1,  water  3*2  =  100. 

Anal.~1 .  Damour.  Ann.  Ch.  Phys.,  13,  412,  1846.  2,  Hillebrand,  Proc.  Col.  Soc.,  1,  118, 
1884.    Other  analyses  5th  Ed.,  p.  564. 


1.  Cornwall        G.  =  4-878 

2.  Utab,  wood-copper 


AstO» 

84-87 
4005 


P,Oi       CuO        H,0 

8*48       56*86       872  =  9888 

006       55  40       8-89  gangue  0*81  =  99*71 


Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  fuses  at  2,  coloring  the  flame  bluish  green,. 
and  on  cooling  the  fused  mass  appears  crystalline.  B.B.  on  charcoal  fuses  with  déflagration, 
gives  off  arsenical  fumes,  and  yields  a  metallic  arsenide  which  with  soda  yields  a  globule  of 
copper.    With  the  fluxes  reacts  for  copper.    Soluble  in  nitric  acid. 

Ob». — The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quartz  in  Corn- 
wall,  at  Wheal  Gerland.  Ting  Tang,  Wheal  Unity.  and  other  mines  near  St.  Day;  also  near 
Redruth;  near  Tavistock.  in  Devonshire;  also  in  inferior  spécimens  at  Alston  Moor,  in  Cumber^ 
land;  at  Camsdorf  and  Saalfeld  in  Thuringia;  Tyrol;  the  Banat;  Nizhni  Tagilsk  in  the  Ur^; 
Chili. 

In  the  U.  S.,  in  Utah.  at  the  American  Eagle  and  Mammoth  mines,  Tlntic  district,  both  in. 
crystals and  the  form  of  woodeopper. 

The  uame  oUvenite  alludes  to  the  olive-green  color. 

Ref:— 1  Utah,  Am.  J.  Se.  35,  298,  1888.    Earlier  measurements  by Phillips,  Min.,  819, 1828,. 
who  gives  mm'"  =  87"  30',  ee'  =  69"  lO',  hence  a  :  6  :  é  =  0*9578  :  1 :  0*6894.    Cf.  also  Dx.,  Ann. 
Ch.  Phys..  13,  417,  1845.    »  Propr.  Opt.,  2,  43,  1859;  N.  R.,  81,  1867. 

In  gênerai  the  minerai  phosphates  or  arsenates  were  not  distinctively  recognized  in  ancient 
mineralogy.  The  species  containing  copper,  if  observed,  were  left  to  pass  iinder  the  gênerai 
names  of  chryêocoUa  and  malachites.  In  1747,  Wallerius  has.  besides  Koppar-Latur  or  azurite. 
the  two  species  Copper  Green  (malachite)  and  Copper  Blue  (chrysocolla  and  azurite  in  part\  b\it 
without  well-defloed  limits.  Cronstedt,  in  1758,  descrîbes  the  Mountain  Blue  as  sometimes 
impure  (terra  calcarea  mixta),  and  hence  effervescing  with  aqua-fortis.  Fontana.  in  1778, 
annouuced  the  green  carbonate  after  an  analysis;  and  Bergmann  in  his  Sciagraphia,  1782, 
recognizes  only  carbonate  of  copper,  and  calls  wrongly  the  green  miea  of  Wemer  (1780,  and 
later  tarbernite)  a  chloride.  In  1786  Klaproth  analyzed  an  arsenate,  and  Werner  soon  after  pave 
it  the  name  of  Olivenerz;  and  in  Werner's  System  of  1789  (Bergm.  J.,  382,  1789),  Azurite,  Mala- 
chite,  Copper  green  of  compact  texture  not  effervescing  with  acids  (chrysocolla).  and  Olivenerz, 
together  with  a  so-called  Eisenschûuig  Kupfergrùn  (mostly  earthy  green  carbonate),  were  the 
only  species.  Karsten's  Tabellen  of  1800  contain  no  addition  to  the  liât.  But  in  1801  Boumon 
announced,  from  an  analysis  by  Chenevix,  a  second  arsenate,  afterward  called  Liroeonite; 
Vauquelin  a  third,  afterward  named  C?ialcaphylliU;  Klaproth  a  fourth,  the  Strahliges  Olivenere. 
or  CUnoclase.  Klaproth  also  published  at  the  same  time  an  analysis  of  the  first  phosphate,  now 
called  Pseudomalachite;  besides  one  of  the  oxychioride  Ataeamite,  which  minerai  had  been 
brought  from  Chili  as  copper  sand  between  1780  aiid  1790,  and  was  pronounced  an  oxide  by 
Vauquelin.  and  a  chloride  by  Karsten  in  his  Tabellen  of  1800. 
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662.  ZilBXITHBNITE.  Olivenerz  pt.  Phosphorkupfererz  pt.  Phosphate  of  Copper  pt 
Chiiyre  phosphaté  pt.  Octaedrisches  Phosphorkupier  Leonh.,  Leonh.  u.  Selb's  Min.  Stud.,  1812. 
Blftttricher  Pseudomalachite  pt.  HatuDn.,  Handb..  1036,  1813.  Libethenit  Breith.,  Char.,  267, 
1828.    Aphérèse  Beiid,,  2.  569,  1882.    Pseudo-libethenit  Bg„  Min.  Ch..  844,  1860. 

Orthorhombic.    Axes  à:h:é  =  0-9601  :  1  :  0-7019  Eose*. 

100  A  110  =  43°  50',  001  A  101  =  36°  10^',  001  A  011  =  35°  4'. 

Ponns»:  a  (100,  »4)  cleavaçe.   ô  010.  t-i):   t{ri0.î-2).   m  (110.  /");   5(310  t8).  «(011,  M). 

«(111,1). 

Angles:    tf"  =  6V  17'.   mm"'  =  ♦87"  40'.   ôô'  =  85**  80'.   w*  =  nO**  8'.   i?kJ  =  66"  88'; 

a«'  =  6r  47i',    M"  =  90M6 ,    m"  =  br  4i'. 

In  crystals  usually  small,  short  prismatic  in  habit;  oftei\ 
united  in  druses.     Also  globular  or  reniform  and  compact. 

Gleavage:  a,  b  very  indistinct.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =4.  G.  =  3*6-3-8.  Luster  résinons. 
Color  olive-green,  generally  dark.  Streak  olive-green.  Trans- 
lucent  to  subtranslncent. 

Optically  — .  Ax.  pi.  \c^  Bx  X  i-  DispeLWcn  p  >  v 
large.    Axial  angles,  Dx.*: 


2Ha.r  =  101-  42' 
2Ha.y  =101'    8* 

2HitW=    99^59' 


2Hoj  =  127'  47' 
2Ho^  =  128''  66f' 
2Ho.w  =  180'  22|' 


2V,  =  81*  88' 
2Vy  =  81**  8* 
2Vfci  =  80"  20' 


fi,  =  1-739 
fij  =  1-748 
>8m=1765 


Comp.— Cu,P,0,.Cn(OH),  or  40uO.P,O..H,0  =  Phosphorus  pentoxide  29*8, 
cnpric  oxide  66  4,  water  3-8  =  100. 
AnaL—EûhD,  Lieb.  Ann.,  61, 124,  1844. 


P,0,  29-44 


CuO  66  94 


H,0  406  =  100-48 


Other  analyses  (5th  Ed.,  p.  668)  agrée  closely,  ezcept  one  by  Éertbier  which  yielded  7-4  p.  c 
HtO;  this  minerai  is  called  PsettlUhUbethênite  by  Kammelsber^,  wbo  writes  the  formula 
Cu9PsOii.Cu(OH)s.HflO.     Beudant  cites  the  same  analysis  in  connection  with  his  name  Aphérèse. 

Pyr^  etc.— In  the  closed  tube  yields  water  and  tums  black.  B.B.  fuses  at  2  and  oolors  the 
flame  emei-ald-green.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arseniod 
odor.  Fused  with  metallic  lead  On  charcoal  is  reduced  to  metallic  copper,  with  the  formation 
of  lead  phosphate,  which  treated'in  R.F.  gives  a  crystalline  polyhedral  bead  on  cooling.  With 
the  âuzes  reacts  for  copper.    Soluble  in  nitric  acid. 

Obs.— Occurs  in  cavities  in  quartz,  associated  with  chalcopyrite,  at  Libethen,  near  Neusohl, 
In  Hungary;  at  Rheinbreitenbach  and  Ehl  on  the  Rhine;  at  X^izhni  Tagilsk  in  the  Ural;  in 
Bolivia,  S.  A.,  with  malachite;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilite  and 
limonitc;  also  in  sroall  quantities  near  Gunnis  Lake  in  Cornwall,  and  near  Redruth. 

Artif.— Cf.  Friedel  and  Sarasin,  Bull.  Soc.  Min.,  2,  157,  1879. 

Réf.— î  Huneaiy,  Rels.  Ural.  1, 816, 1887.  For  Uralian  crystals  he  obtahied  fnm"'  =  84'  8$', 
m'  =  69**  19'.  Cf.  Schrauf,  Zs.  Er.,  4,  19,  1879,  who  discusses  the  irregularities  in  the  angles» 
vicinal  planes,  etc.,  and  suggests  a  monoclinic  form.  *  Dx.,  Propr.  Opt.,  2,  48,  1869:  N.  R., 
78.  1867. 


663.  ADAMITH.    Adamine  C.  Friedel,  C.  R.,  62,  692,  1866. 
Orthorhombic.     Axes  df  :  î  :  <5  =  0-9733  :  1  :  0*7158  Des  Oloizeanx*. 
100  A  110  =  44°  13Y,  001  A  101  =  36°  20',  001  A  011  =  36°  35Î'. 


Forma': 

a  (100.  i-ï) 

b  (010,  a) 


e  (001,  0) 

k  (410,  i4) 
h  (210,  i-2) 


n  (580.  if) 
m  (110,  I) 

ê   (850,  î4) 


t  (120,  i-i) 

S  (506.  H) 
d(101. 1-i) 


l  (011.  l-Q 
0  (111,  1) 


hh 


ni 


=  «sr  64' 


mm'"  =    88"  27' 


ff'  =     68'    0' 
AT  =  *72'  40' 


IV  =  7r  llf 
00'  =  6r  46' 


m 


=     64'  28' 


00"    =r  91*  29' 
oo'"  =  69'  66 


OLIVENITE  QBOUP—DESOLOIZITE,  787 

Grystals  small,  sometimes  prismatic  1  è  like  olivenite; 
again  prismatic  ||  l,  by  extension  of  the  macrodome 
d  (101).  Crygtals  often  groaped  in  crusts  and  fine 
granular  aggregations. 

Cleavage:  d  distinct.  Fracture  uneven.  Brittle. 
H.  =  3-5.     G.  =  4-34-4 -35.     Luster  vitreous,    strong.  Laurium  Laspeyres 

Color  honey-yellow,  violet,   rose-red,   green,  colorless.  '       f  /     • 

Streak  white.     Transparent, 

Optically  +•    Ax.  pi.  \c,    Bx  J.  h.    Dispersion  p  <  v  large.     Axial  angles: 

Chili  2Ha.r  =  108°  84'      2Ha.w  =  lll*  89'      2Har  =  116°  W      2Hau  =  118*  62' 

Laurium    2Ha.r  =  100M08%  Dx. 

Comp. — Zn,As,0,.Zn(OH),  or  4ZnO.As,O..H,0  =  Arsenic  pentoxide  40*2,  zini 
oxide  56*7,  water  31  =  100.     Copper  and  cobalt  may  also  be  présent. 

AnaL— 1,  Friedel,  1.  c.    2,  Damour,  C.  R..  67,  1124,  1868.      8,  4,  Pisani,  ib.,  70, 1001, 
1870.    6,  Friedel,  Bull.  Soc.  Min.,  1,  81.  1878. 

As,0»     ZnO      CuO      CoO     H|0 

1.  Chafiarcillo     G.  =  4888       8995      54  82       —         —       455  FeO  1  48.  MnO  tr,  =  100*80 

2.  Cap  Garonne  G.  =  4*852        89*24      4911      1*75      516      4  25  Fe,0,  tr.  =  99-51 
8.     *'  '*         roêe^êd  88*50      52*50        —       8*92      8*57  =  98  49 

4.     ••  "         têo-ffreen  89*85      81*85    28*45      0*52      8*68  CaO  0*87  =  100*22 

6.  Laurium,  green  40*17      55*97      0*64       —       401  FeO  018  =  100*97 


r.,  etc. — Heated  in  a  cloeed  tube  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  aud  porcelanous.  On  charcoal  fuses,  producing  a  coatin^  of  zinc  oxide,  aud  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  charcoal  gives  a  nng  of  arsenic.  With  borax  in 
O.F.  pearl-vellow  while  hot,  colorless  on  cooling.    Easily  soluble  in  dilute  bydrochloric  acid. 

Obs. — From  Chafiarcillo,  Chili,  with  limonite  and  native  silver.  At  Cap  Gat-onne  near 
Hvères,  France.  At  the  ancient  zinc  mines  of  Laurium,  Greece,  filling  drusy  cayities  in  a 
cellular  smithsonite.    Named  after  M.  Adam,  the  mineralogist.  of  Paiis. 

Réf.— >  Chafiarcillo.  N.  R..  26,  1867;  Laurium  crystals  gave  mm'"  —  89"  50'-88'  40^  and 
dd  =  72"  20*,  also  mm'  =  88**  20-88'  80'.     Bull.  Soc.  Min..  1,  80.  1878. 

'  Chafiarcillo,  Dx..  with  hmtdo;  Laurium,  Dx.,  with  hhmt  df;  Lanrium.  Lasp.  (Zs. 
Er.,  2.  147.  1878),  with  hnmtd  on  "type  I  "  colorless  crystals,  prismatic  |  b,  with  à:b:t^ 
0*996  :  1  :  0*718,  and  a  c  k  h  n  m  »  dt  l  on  '*  type  II  "  emerald-^reen  crystals,  prismatic  |  h,  with 
d  :  î  :  é  =  0*996  :  1  :  0*685;  a  variation  in  composition  (Cu)  is  suggested  to  acoount  for  thla 
différence  in  é  (20  :  19),  but  the  observations  neea  confirmation. 

« 

664.  DESOXiOIZITB.     A.   Damour,    Ann.  Ch.  ?hy8..  41.  72,  78,  1854.    Rhombischer 
Vanadit  Zippe.  Ber.  Ak.  Wien,  44  (1),  197,  1861,  Teehcrmak,  ib.,  44  (2),  157.  1861.  Schrauf, 
Pogg.,  116,  355,  1862.    Tritochorit  Frentel,  Min.  Mitth.,  3,  506,  4,  97,  1881.    Cuprodescloisite 
Bg.,  Ber.  Ak.  Beriin,  1215,  1883.    La  Kamarita  Miguel  Velcuguee  de  Léon,  Naturaleza,  7,  65» 
1884.     Schaffnerite  (1886)  mentioned  by  Pûani,  Bull.  Soc.  Min.,  12,  48,  1889. 

Orthorhombic.     Axes  à:h:é  =  0*6368  :  1  :  0-8045  Rath*. 

100  A  110  =  32°  29f',  001  A  101  =  51°  38^,  001  A  011  =  38°  49'. 


Forma'  : 

n 

(510,  »-8) 

/  (201. 

2-i) 

MlllO,  T\r) 

k  (861,  8-f  ) 

a  (100,  i-l) 

m 

(110,  /) 

d  (012, 

i-ï) 

o{in,l) 

q  (782.  44) 
«>(184,f8) 

b  (010,  t-i) 

l 

(180,  t-5) 

«  (011, 

1-ï) 

6(211,2-2) 

e  (001.  0) 

e 

(102,  H) 

V  (021, 

24) 

»  (641,  6-ï) 

h  (188,  fi) 

ffm'"  = 

64- 

69' 

uu*  = 

77* 

38' 

eh 

^^^ 

58"  43'         mm"' 

'  =  59*  60' 

ir      = 

55* 

16i' 

w'    = 

116" 

ir 

00' 

r= 

♦89''    6'          M" 

=  91*    V 

M"         = 

64" 

88t' 

eo     = 

56'' 

16' 

00'" 

5S 

*53°    4'         fo 

=:  81*    4' 

/'    = 

186' 

49^ 

COO     s 

84* 

15' 

€€'" 

ss 

82*  09"        d0 

«47*    0^' 

Tut     = 

43» 

49è' 

^p 

PBOaPHATBB,  ABBBNATES,  BTO. 


FIgs.  1-^,  Lftke  Valley.  N.  Mexico,  Rath. 


CiTstals  usually  small,  short  prismatic  |  ni  or  /  (130),  or  pyramidal,  o  (111). 
Faces  seldom  perfectly  smooth;  l  strongly  striated  vertically;  /(201)  dull  and 
sttiated  |  f/f  y  o  (111),  d  (012)  bright.  Tlie  crystals  forming  dm^  surfaces  and 
crusts,  also  in  stalactiticaggregates.   Also  massive,  fibrous  radiated  with  mammillary 

sarÊice. 

Cleavage  none.  Fracture  small  conchoidal  to  uneven.  Brittle.  H.  =  3*5. 
6.  z=  5-9-6*2.  Luster  greasy.  Color  columbine-  or  cherry-red,  brownish  red,  hair- 
brown,  reddish  chestnut-brown,  blackish  brown,  black.  Streak  orange  to  brownish 
r^  or  yellowish  gray.     Transparent  to  nearly  opaque. 

Ax.  pi.  I  ^.  Bx  J^  c  négative,  Bx  J^a  positive;  axial  angle  very  large,  the 
interference-rings  hardiy  visible  in  oil. 

Compn  Var,— R,V,0,.R(OH),  or  4R0.V,0..H,0;  R  =  Pb,  Zn  chiefly  and 
usually  in  the  ratio  1 :  1  appjrox.;  the  percentage  composition  is  then:  Vanadium 
pentoxide  22*7,  lead  protoxide  55*4,  zinc  oxide  19-7,  water  2*2  =  100.  Copper  is 
ttlso  sometimes  présent,  and  further  arsenic  replacing  vanadium. 

Yar.— 1.  Ordinary,  contalnlng  lead  and  zinc.  Usually  in  distinct  crystals  as  described. 
G.  =  5-9-61. 

8.  Ouprodêsehûnie,  cootaining  oopper  in  considérable  amount;  this  variety  also  cairies 
arsenic.  It  usually  appears  in  crusts  or  reniform  masses  witb  mammillary  surface  and  âne 
cotumnar  structure,  somewbat  divergent  or  radiating.  Color  dull  green  to  greenisb  black, 
^Uowisb  brown.    G.  =  6*1-6-2. 

AnaL— 1,  Rg.,Ber.  Ak.  Berlin,  666,  1880,  Zs.  G.  Ges.,  32,  709,  1880.  d-4,  Doering,  Bol. 
iiCêà.  Clenc.  Côrdoba.  6,  471. 1888.  5,  6,  Gentb,  Am.  Phil.  Soc.,  22.  878,  1886.  7,  8,  Hille- 
tM«nd,  Am.  J.  Se,  37,  484,  1889.  9,  Penfield,  Am.  J.  Se,  26,  861,  1888.  10,  Rg.,  Ber.  Ak. 
Berlin,  1216,  1888.  11,  Gentb,  Am.  Pbil.  Soc.  24.  86,  1887.  12,  Pisani,  Bull.  Soc.  Min.,  12, 
9$,  1889.    18,  Velazquez  de  Léon,  1.  c.    14,  Hillebrand,  1.  c. 

For  Damour's  original  analysis  of  descloizite,  see  p.  791. 

As,0»   P.O.  PbO     ZnO     CuO   FeO  MnO  H,0 

—         —      56-48    16-60      —       —     116    234 

[Cl  0  24  =  99-66 

6600    1702    0-02    0-26    040    214 

[Cl  008.  insol.  0  81  =  99'09 

0-30    5601     17-56    040    007    077    267 

[Cl  0  27,  insol.  078  =  100-68 

005    63-63    11-41       —       —     024    116 

[('1  107,  insol.  1-26  =  99-05 
—      56-12    17-41     1  10    0-15'   049    2-37 

[^  99-49 
0-04    56-36    1391    087    0  30    2  74    3-89 

[=  99  46 
0-37    55  93    15-94    115    070      —     4  37 

[X»  0-34  =  99-82 
0-26    6601    17-78    106    007      —     2-45 

[X«  112  =  10007 


G. 

V,0. 

As,0 

l,  Côrdoba,  Ught  brown 

6080 

1  22-74 

— 

m 

^        «<         Uack 

614 

22-69 

0- 

8,       ••        gray 

21-86 

— 

4.        "         yeUofO 

6-98 

20-23 

— 

5,  Lake  Valley,  red 

1  21-65 

0-20 

fi^      '*         '*      black 

1  21-35 

0-50 

7.  Beaverhead  Co.,  Mont 

f  20-80 

0-82 

8,  Georgetown,  N.  M. 

20-44 

0-94 

«. 

Ouprodueloigitê 

6*803 

1  18-85 

8-88 

10. 

<« 

5-856 

f  88-47 

0-88 

11. 

<« 

6*808 

1  19(Â 

8-68 

18. 

<( 

606 

17-40 

4-78 

18. 

Bamiriie 

6-01^10 

•19-85 

861 

14. 

Tombstone 

5-88 

19-79 

110 
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G.  VsO,     As^Ob   P,0.  PbO     ZnO     CuO   FeO  MnO  H«0 

0-18    54-98    18-84    6*74    0  06      —     870 

[SiO,  0-18  =  99-74 

017  54-08    12-68    818      —       —     858 

r=:  100*28 

018  54-58    18-70    658      —       —     868 

[=  10017 

—     58-90    11-40    8-80      —       —     820 

r=  99*48 
1-88    54-88    11-85    869      —       —    015* 

rz=99'66 

019  5700     4-19  11-81     tr.       —     8  50 

[X<  8-01  =  98-99 
•  MntOi. 

»  X  =  SîO,  018,  CaO  010.  MgO  0-06.  •  X  =  Cl  004,  810, 101.  CaO  004,  MgO  008. 
»  X  =  Cl  0-07,  SIO,  0-80.  CaO  101,  MgO  0*04,  K,0  010,  Na,0 017,  CO,  088. 

The  material  of  anal.  8-4  contained  some  vanadinite. 

Frenzers  analysis  of  triioehorite  is  as  follows  :  VsO»  84*41,  A6,0ft  8-76,  PbO  58-90, 
ZnO  1106.  CuO  7-04  =  10017.  There  is  no  question  as  to  its  identity  with  cuprodescloizite; 
he  bas  since  stated  that  the  water  présent  was  ueglected  or  overlooked. 

Pyr.,  etc.— In  the  closed  tube  gives  water.  B.B.  oncharcoal  fuses,  and  ispartially  reduced 
to  a  globule  of  metallic  lead  enveloped  in  a  black  scoria.  With  boi*ax  in  R.F.  a  greeu  glass,  and 
with  niter  in  O.F.  a  violet  color  due  to  manganèse.  With  sait  of  phosphorus  in  R.F.  a  gl^  of 
a  chrome-green  color.  which  is  orange-yellow  in  the  O.F.    Dissolves  in  cold  dilute  nitric  acid. 

Obs.— Occurs  in  small  crystals,  1  to  2  mm.  thick,  clustered  on  a  siliceous  and  ferruginous 

Sangue  from  S.  America,  at  tbe  Venus  mine  and  otber  points  in  the  Sierra  de  Côrdoba, 
Lrgentine  Hepublic.  associated  with  acicular  green  pyromorphite,  vanadinite,  etc.  At  Kappel 
in  Carintliia,  m  small  clove-brown  rhombic  octahedrons,  with  G.  =^5-88  {winadits  of  Zippe,  cf. 
Schrauf,  Pocg..  116,  855.  1862). 

Sparingly  at  the  Wheatley  raine.  Phénix  ville,  Penn.,  as  a  thin  crystalline  crust  on  wulfenite. 
quartz,  anda  ferruginous  clav  (J.  L.  Smith,  contirmed  by  Genth).  Abundant  at  the  Sierra  Grande 
mine,  Lake  Valley,  Sierra  Co. ,  New  Mexico,  in  rcd  to  nearly  black  crystals,  pyramidal  and 
prismatic  in  habit,  associated  with  vanadinite.  lodyrite,  etc.;  at  the  Mimbres  and  other  mines, 
near  Georgetown,  New  Mexico,  in  stalactitic  crystalline  aggregates.  In  Arizona  near  Tomb- 
stone: in  Yavapai  Co..  in  brownish  olive-green  crystals;  at  the  Mammoth  Gold  mine,  near 
Oracle,  Final  Co.,  in  orange-red  to  brownish  red  crystals  with  vanadinite  and  wulfenite. 

A  vanadate  probably  identical  with  descloizite  occurs  at  the  Mayflower  mine,  Biild  Moun- 
tain distr..  in  Beaverhead  Co..  Montana,  see  anal.  7:  it  is  in  an  impure  earthy  form  of  a  duU 
yellow  to  pale  oranp^e  color.  The  water  présent  is  double  in  amount  that  required  by  normal 
descloizite,  but  in  view  of  the  nature  of  the  material  this  may  not  be  signiïScant  :  cf.  bracke- 
bus<rhite  be^ond. 

A  massive  variety,  contalning  copper,  in  crusts  and  reniform  masses  with  radiated  structure 
occurs  in  San  Luis  Potosi.  also  in  a  vein  of  argentiferous  galena  in  Zacatecas  (Pisani),  Mexico; 
it  bas  been  variously  named  iritoehoriie,  cuprodescloigiie.  ramiriU.  A  similar  variety  occurs  as 
an  incrustation  on  quartz  at  the  Lucky  Cuss  mine.  Tombstone.  Cochise  Co..  Arizona. 

Named  after  the  French  mineralogist.  A.  Des  Cloizeaux.  Bamiriie  ia  after  the  Mexican 
mining  engineer  Santiago  Ramirez.  TrUocTumiê.  from  rpiroç,  third,  and  x^P^^^f  to  follow, 
was  given  on  the  supposition  that  the  minerai  formed  a  third  member  of  a  séries  with  eusynchite 
and  arseoxene. 

ReC— '  N.  Mexico.  Zs.  Er..  10.  464,  1885.  The  form  wasmade  monoclinic  by  Websky. 
Ber.  Ak.  Berlin.  672,  1880.  Zs.  Er.,  6,  542.  1881;  the  orthorhombic  character  is  established  by 
Des  Cloizeaux.  Bull.  Soc.  Min.,  9,  188,  191.  1886.  See  earlier  Dx.,  Ann.  Ch.  Phys..  41,  78, 
1854. 


The  paçes  immediately  followin^  contain  descriptions  of  several  other  vanadates  of  more  or 
lesB  uncertain  composition  and  probably  in  part  to  be  united  with  descloizite. 

Eusynchite  Fischer  ^  Neseler,  Ber.  Qes.  Freiburg,  1854,  Jb.  Min.,  570. 1855.  Arœoxen 
Kbl,,  J.  pr.  Ch..  50,  496.  1850. 

THasîdve:  in  nodular,  stalactitic  forms.  H.  =  8*5.  G.  =  5596.  Luster  résinons.  Color 
yellowish  red,  reddish  brown.  greenish.     Streak  orange-yellow  to  pale  yellow. 

Composition,  perhaps  R»Va08  with  R  =  lead,  zinc,  and -sometimes  copper.  and  the  vana- 
dium in  part  replaced  bv  ai*senic.  It  is  to  be  noted,  however,  tbat  the  analyses  are  unsatis- 
factory.  and  the  minerai  may  contain  water  like  the  so-called  tritochorite  which  was  originally 
described  as  anhydrous  and  belonging  to  this  séries.  If  this  is  the  case  eusynchite  would  be 
simply  identical  with  descloizite. 
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Sandberger  bas  recently  made  it  almost  certain  that  arœoxene  is  only  descloizlte;  he  quot» 
Pécher  as  having  found  3*2  p.  c.  HsO  in  the  original  miueiTd.    Jb.  Min.,  1,  258,  1889. 

Anal.— 1.  Rg.,  Ber.  Ak.  Berlin,  40,  1864.  2,  Id.,  Min.  Cb.  Erg.,  91, 1886.  8,  4,  Ozudnowicï, 
Pogg..  120,  26.  1868;  Rg.,  Min.  Cb.,  290,  1875.  5,  Bergemann,  Jb.  Min..  897,  1857.  and 
Rg.,  ib ,  291. 


1.  Hofsgrund     G.  =  5  596 

2.  "  G.  =  5-462 


«( 


8. 
4. 
5.  Armoxenê 


«f 


V,0»  As,0»  P,0.  PbO  ZnO 

[24  22]  0  50  114  5766  1580 

undet.  —  1-54  ,  57-38  1627 

24  33  —          tr.  58  35  17-38 

20-28  —         tr.  57-06  2266 

17  04  10-66         —  53-26  1886 


CuO 

0*68  =  100 

—  =  100 

—  =  100 

—  =    9988 


From  8,  8'2  p.  c.  810s  and  from  4.  55  SiOi  bave  been  deducted;  from  5, 1  84  p.  c.  gangue. 

Eusynobite  is  from  Hofsgrund  near  Freiburg  in  Baden;  arœoxene  from  Dahn  near  Nieder- 
Scblettenbacb.  Rbenisb  Ba varia,  witb  dechenite. 

Deghenitb,  vanadinsaures  Bleiozyd  C.  Bergemann,  Pogg.,  80,  393,  1850. 

Massive,  botryoidal.  nodular,  stalactitic;  sometimes  traces  of  a  coluranar  structure. 
H.  =  3-4.  G.  =  5-6-5  81 .  Luster  of  f resb  fracture  greasy.  Color  fine  deep  red  toyellowish 
red  and  brownish  red  ;  also  leatber-yellow.     Streak  orange-yellow  lo  ocher-  and  pale  yellow. 

Composition  usually  accepted  as  PbV^Oa  or  PbO. V2O5  =  Vanadium  pentoxide 450,  lead 
protoxide  55*0  =t  lOO.  The  old  analyses,  bowever,  are  faulty,  for  the  minerai  contains  zinc 
as  sbown  by  Brush  (Am.  J.  Se,  24.  116,  1857).  and  Pisani  (Bull.  Soc.  Min.,  12,  40»  1889). 
New  analyses  may  prove  that  the  composition  is  essentinlly  the  same  as  that  of  eufiynchite 
and  arseoxene,  and  like  them  it  may  bave  to  be  united  witb  descloizlte. 

Analy 868.-1-3,  Bergemann,  1.  c.  4,  Nessler  [Ber.  Ges.  Freiburg,  18541  Rg.,  Min.  Ch., 
311,1860. 

1.  Dahn,  dark  red  erpêi, 

Q  II  II  It  >l 

8.      "      ytoh.  verrucffàrm 
4.  Zftbringen    G.  =  4*946? 

Pyr.,  etc. — B.B.  fuses  easily  without  decrepitation  to  a  yellow  glass.  On  cbarcoal  in 
R.F.  gives  lead  globules  and  a  white  coating,  which,  treated  witb  cobalt  solution,  becomes 
green  (zinc).  Witb  sait  of  pliosphorus  ftud  borax  gives  an  emerald-green  bead  in  RF., 
becoming  yellowish  green  to  yellow  iu  O.K.  Decomposed  by  bot  bydrocbloric  acid,  3âeldinç 
an  emerald-green  solution.  This  treated  witb  alcobol,  boiled  and  decanted  from  the  separatea 
lend  chloride,  yields,  after  evaporation,  a  solution  which,  diluted  witb  water.  bas  an  azure- 
blue  color  (v.  Kobell). 

Occurs  witb  other  ores  of  lead  near  Nieder-Schlettenbacb  in  tbe  Lautertbal.  Rhenish 
Ba  varia.  A  lead  vanadate  occurs  w^ith  the  lead  ores  nt  Lend  ville.  Col.  (Iles.  Am.  J.  Se.. 
23.  381,  1882),  and  it  bas  been  suggested  that  tbis  may  be  dechenite;  it  is,  bowever,  probably 
descloizlte. 

Named  after  the  German  geologist,  Heinrieh  von  Dechen  (1800-1889). 


V,Oi 

PbO 

47-16 

52-92  =  10008 

4610 

53  72  =    99-82 

49-27 

50  57  =    99-84 

4512 

55-70  =  100-82 

665.  OAIiOIOVOtiBORTHITB.  Ealkvolbortbit  Credtier,  Pogg.,  74,  546,  1848.  Calcio- 
volbortbite  A,  D'Aehiardi,  I  Metalli,  2,  492,  1883.     Calcvolvorthite  Adam.  Tabl.  Min.,  83,  1869. 

Occurs  in  two  varieties  :  (1)  green,  in  thin  tables,  cleaving  easily  in  one  direction,  greenish 
yellow  in  streak,  pearly  in  luster,  witb  G.  =  3*495;  (2)  gray,  fine  crystalline  granular.  brownish 
yellow  in  streak,  witb  H.  =  35,  and  G.  =  3860. 

Oomp.— Probably  (Cu,Ca),V.08.(Cu.Ca)(0H),  or  4(Cu,Ca)0.V,0».H,0;  if  Cu  :  Ca  =  8 :  3, 
this  requires  :  Vanadium  pentoxide  38  0,  cupric  oxide  39 '6,  lime  18*6,  water  3  8  =  100. 

Aiud. — Credner,  1.  c. 


1.  Oreen 

2   Light  green 

8.  Oray 


G.  r=  8*495 
G.  =  3-860 


V,0.  CuO  CaO  MgO  MnO  H,0 

36-58  44-15  1228  050  0*40    4*62  gangue  0*10  =    98*68 

[86-91]  88-90  17-40  0*87  0*58    4*62       "       0*77  =  100 

39-02  88-27  16*65  0*92  0*52    505       "       0*76  =  10119 


Tbe  results  correspond  most  nearly  witb  tbe  formula  above  given.    The  ratio  of  Cu  to  Oa 
in  No.  1  is  about  5  :  2;  and  in  2  and  8,  8  :  2. 

Oba.— From  Friedricbsrode,  Thuringia.    For  the  ordinary  volborthite  see  p.  838. 
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666.  BBAOEBBUSOHITB.  Doering,  quoted  by  Rg.,  Zs.  O.  Ges.,  32,  711,  1880;  also 
Bol.  Acad.  Cienc.  Côrdoba,  6,  501,  1883. 

la  groups  of  small  prismatîc  crystals  flattened  and  vertically  striated;  monoclinicT  Color 
black,  reddisli  by  transmitled  light.     Streak  yellow.     Transi ucent  to  nearly  opaque. 

Optically  —  ?  Ax.  pi.  J.  striations.  Bx  (obtuseî)  oblique  to  the  large  face  of  tbe  crystals. 
Ax.  angle  large,  Dx.  (quoted  by  Pisani). 

Oomp.— Perhaps  R,V«0«  +  H.O  wîth  R  =  Pb  chiefly,  also  Fe,  Mn  ;  if  4  :  1 : 1  =  Vanadium 
pentoxide  254,  lead  protoxide  621,  iron  protoxide  50,  manganèse  protoxide  5*0,  water  2*5=rl00. 

If  tbis  composition  is  conârmed  brackebuscbite  belongs  with  tbe  hydrous  pbospbates,  etc. , 
near  bopeite.  p.  808. 

▲naL— 1,  Doering.  quoted  by  Rg.,  1.  c,  after  deducting  4-86  insol.    2,  8.  Doering.  l.c,  1888. 

V.O.  As,0»  P,0.   PbO    ZnO  CuO   FeO  MnO  H,0 

1.  25-82      —     018    6100    129    042    465    477    2  08  =  99  66 

2.  24-22         017         58-34      —       —     5'78»  564^  1-94  insol.  840  =  99-39 

8.  2474    0-11      —     68  02    1-28    041?  4*46    4-66    2-48  X«  1  29,  insol.  8-07  =  100-32 

•  And  FeaO,.  ^  And  MnsO«.  •  Fe,0,  +  Mn«04. 

The  above  analyses  agrée  tolerably  well  wltb  tbat  of  Damour  of  descloizite  (réf.  on  p.  787> 
as  recalculated  by  Kg.,  1.  c,  deducting  obvions  impurities  (3  44  p.  c.  sand),  viz.: 


V.O. 

PbO 

ZnO 

CuO 

Fe,0, 

MnsOi 

H,0 

C\ 

24-80 

60-40 

2-25 

0-99 

1-65 

6*52 

2-48 

0-35 

=    9939 

It  is  to  be  noted,  however.  that  Damour  regarded  tbe  oxides  of  manganèse,  iron,  copper 
also  as  impurities,  so  tbat  the  resuit  is  doubtful  at  best. 

Groth  suggests  that  bnickebuschite  may  be  the  monoclinic  équivalent  of  descloizite,  but  the 
évidence  now  in  hand  gives  it  nnother  formula. 

Obs.— Occurs  with  descloizite  and  vanadinite,  at  several  localities  in  the  State  of  C^rdoba^ 
Argentine  Republic.    Named  for  Dr.  D.  Luis  Brackebusch,  of  Buenos  Aires. 

667.  P8ITTAOINITX].  F.  A,  Gentil,  new  tellurate  of  lead  and  copper,  Proc.  Am.  Phil. 
Soc.,  14,  229,  1874;  Id.,  Am.  J.  Se,  12,  85.  1876. 

In  thin  crypto-crystalline  coatings,  sometimes  small  mammillary  or  botryoidal;  also  pul- 
vérulent. 

Color  siskln-  to  olive-green,  sometimes  with  graylsh  tint. 

Oomp.— Perhaps,  as  suggested  by  Rg.,  R,V,0«.R(OH),.H,0  or  4R0.V,0.  2H,0.  with 
R  =  Pb  :  Cu  =  1  :  1,  hencc  requiring:  Vanadium  pentoxide  22*2,  lead  protoxide  54*1,  cuprlc 
oxide  19-3,  water  4*4  ==  100. 

Genth  deduces  for  anal.  1:  the  roean  oxygen  ratio  for  Pb  :  Cu  :  V  :  H  =  1  :  0*98  :  2-25  :  2-15 
=  9  :  9  :  20  :  18,  correspouding  to  tbe  formula  3Pb,VaOe.Cu,VaO,.6Cu(OH),.12H,0,  for  which 
he  calculâtes:  V.O.  193,  PbO  53  2,  CuO  189,  H,0  86  =  100.  This,  however,  is  not  far 
from  5RO.V«0».5H90.     Other  analyses  give  much  less  water. 

AnaL — 1,  Genth,  1,  c,  after  deducting  impurities  (see  below).  2-4,  Doering.  Bol.  Acad. 
Cienc.  Côrdoba.  5,  506.  1883.  5,  6,  Doering,  as  recale,  by  Rg.,  after  deducting  gangue,  cerus- 
dte,  malachite,  etc..  Min.,  Ch.  £rg.,  189,  1^6.     7,  Pisani.  C.  R.,  92,  1292,  1881. 

V.O.  As,0.  P,0»   PbO     CuO    ZnO  FcaO,  H,0 

1.  Montana  1883      —       —     5319    18*44      —       —     954  =  100  [=  9922 

2.  Argentine  R     1718    034    095    5153    16  10    073    082    5-54»  H,0  (105')  029,  insol.  574 
8.  •*  17-23    0  29    114    4925    16-29    108    0-89    3-41  H,0  (810°)  0-73,  CO,  193, 

[insol.  7-91  =  99-65 

4.  "  17-76    007    0-75    4971    1719    096    042    3-70  MnO  0  11,  HaO  (310")  074. 

[CO,  1  97,  insol.  6-30  =9968 

5.  "  21-65    0-37    1-43    53*70    1754    136      —     396  =  100 

6.  "  21  97    009    0-93    53  24    18  34    119      —     424  =  100 

7.  Laurium  25*53      —       —     50  75    18*40    l*53b    —     4*25  =  10046 

•  Incl.  CO,  ^  CaO. 

From  anal.  1,  22  p.  c.  impurities  hâve  been  deducted  (SiOa  15*13,  FesO.  2-72,  Al.Ot  1*29, 
CaO.MgO  2*86);  other  analyses  on  material  with  7*60  to  48*84  p.  c.  gangue  agreed  with  1. 

Pjrr.,  etc. — B.B.  fuses  easily  to  a  black,  shinins  mass.  Reacts  for  lead,  copper,  and 
vanadium  with  the  fluxes.     Soluble  in  dilute  nitric  acid. 

Obs. — Occurs  associated  with  gold,  cerussite,  chalcopyrite,  and  limonite,  on  quartz,  at  the 
Iron  Rod  mine  and  New  Career  mine,  in  the  Silver  Star  District.  Montana;  also  probably  the 
same  minerai  in  the  province  of  San  Luis,  near  Las  Cortndcras,  east  of  Villa  San  Martin,  Argen- 
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tine  Republic,  as  a  CTystalliDe  incrustation  on  quartz  with  yanadinite.  A  vanadate  from  Laurium, 
Greece  (anal.  7),  seems  to  beloug  hère  (Rg..  Pfsani).  Named  from  pnUaeinuê,  siskln-  or  parrot» 
green. 

MoTTRAMiTB  H  E.  Boècoô,  Proc.  Roy.  Soc.,  26,  111,  1876. 

In  tbin  crystalline  incrustations,  occasionally  in  distinct,  minute  crystals,  also  compact. 
H.  =  8.  G.  =  5*894.  Luster  résinons.  Color  veWety  black;  in  tbin  sections  y ellow.  Streak 
.  yellow.     Trauslucent. 

A  vanadate  of  lead  and  copper.  Roscoe  calculâtes  RaVi08.2R(OH)t,  wbich  corre- 
sponds to  dibydrite  and  erinite.  If  R  =  Pb  :  Cu  =  1:1,  tbe  percentage  composition  is: 
Vanadium  pentozide  18*7,  lead  protoxide  57*2,  cupric  oxide  20'4,  water  8*7  =  100.  Rg.,  bow- 
eyer,  suggests  RaVtOa.SRCOH)*.  Tbe  imperfect  analysis,  witb  a  loss  of  8  p.  c,  makes  tbe  resuit 
doubtf  uT.    It  seems  not  improbable  tbat  it  may  be  identical  with  psittacinite. 

Analysis. — 1,  Roecoe.    2.  tbe  same,  after  deducting  impurities: 

V.O.    PbO     CuO  PeO,ZnO,MnO  MgO  CaO   H.O 

1.         §17*14    60  97    1910  252  0*26    218    8'68bygr.  water  0*22.  810»  1*06=97*08 

».  18  87    5612    21-02  —  —       —     899  =  100 

Obs.— Occurs  on  tbe  Eeuper  Sandstone,  at  Alderley  Edge,  and  at  Mottram  St.  Andrew's, 
Cheshire,  Eugland. 

Chileitb  Kenngoii,  Mohs'scbe  Min..  28,  1868.  Vanadate  of  Lead  and  Copper  iXwiéyibo 
Ann.  Mines,  14,  150. 1848    Vanadinkupferbleierz.    Cuprovanadite  Adam,  Tabl.  Min.,  88, 1869. 

An  ore  baving  a  dark  brown  or  brownisb  black  color,  and  observed  only  in  an  earthy 
State,  lookinff  much  like  a  ferruginous  clay  or  earth.  It  occurs  in  cavities  in  an  arseno-pbos- 
"phate  of  leaa  along  witb  amorpbous  carbonates  of  lead  and  copper. 

An  uncertain  vanadate  of  lead  and  copper.    Analyses  by  Domeyko,  1.  c: 

V.O.  As,0.  P.O.    CuO     PbO    PbCl,   CaO  Pe,0„Al,0,  SiO,  H.O    clay 

1.  18-5      4-6      0-6      14-6      54*9       0*8       0-5  8-5  10      2*70    10     =  972 

2.  18-88    4-68    0  68    1697    51*97     0*87     0*58         8*42         188    2*70    1*52  =  97  66 

B.B.  fuses  ea8il3%  and  affords  a  black  pearl.  a  little  blebby;  gives  a  clear  rreen  pearl  with 
sait  of  pbospborus  or  borax,  and  a  globule  of  lead  containing  copper  on  cbarcoaT.  In  nitric  acid 
easily  soluble. 

This  ore  occurs  at  tbe  silver  mine  called  Mina  Grande,  or  Mina  de  la  Marqueza.  in  Chili  ;  it 
bas  been  worked  for  copper  aud  silver. 

Vanadate  from  ihe  Lake  Superior  Copper  Région.  An  ore  similar  in  color  and  clayey 
appearance  to  Domeyko  s  minerai  bas  been  announced  by  J.  £.  Teschemacber  amoug  spécimens 
from  tbe  Clift  mine,  in  tbe  Lake  Superior  Copper  Région.  The  présence  of  vanadium  was 
ascettained  by  botb  blowpipe  and  acid  tests.  The  color  is  a  dark  chocolaté,  and  also  a  briffht 
Tellow.  Tbe  exact  state  of  composition  of  tbe  vanadic  acid  is  doubtful.  There  is  no  lead  oxide 
In  tbe  ore,  aud  tbe  brown  varlety  is  mixed  witb  an  earthy  iron  oxide;  wben  carefuUy  separated 
from  tbe  gangue  it  was  found  to  contain  no  copper.    This  Min..  681,  1850. 

Vanadiolitb  Hermann,  J.  pr.  Ch.,  1,  446,  1870. 

Form  not  determioed.  Occurs  in  small  crystals,  partly  in  druses.  Color  dark  green, 
almost  black.  in  small  fragments  dark  emerald-green.  Streak  irraylsh  ereen.  Luster  vitreous. 
brilliant.     G.  =  8*96.     Analysis  gave:  »    /       e 

V.O.  44  86  SiO.  15-61  Al.O,  1*10         FeO  1*40        .CaO  84  48  MgO  2*61  =  100 

B  B.  fuses  to  a  black  slag  with  cauliflower-like  intumescence.    With  sait  of  pbospbonis 
gives  a  dark  green  bead.  and  a  silica  skeleton.     Decomposed  on  fusion  with  a  ndxture  of  sodium 
carbouate.     Prom  tbe  Sliudianka  river  near  Lake  Baikal  in  Siberia,  associated  witb  lavrofflte. 
*  A  doubtful  substance,  regarded  by  Rammelsberg  as  a  mixture  of  augite  and  a  vanadate. 

WiCKLowiTE.  Vichloviie  A.  ITAchiardi,  I  Metalli.  2,  568, 1888.  A  doubtful  lead  vanadate, 
apparently  that  mentioned  by  Thomson  (Min.,  574,  1836)  as  said  to  bave  corne  from  Wicklow 
county,  Ireland. 


668.  BRINITH.    Haidinger,  Phil.  Mng.,  4,  154,  1828. 

In  mammillated  crystalline  groupe,  concentric  in  structure  and  fibrons,  and 
rough  from  the  terminations  of  very  minute  crystals;  the  concentric  layers  compact» 
and  often  easily  sepanible. 

Cleavage  in  one  direction  in  traces.  Brittle.  H.  =  4-5-5.  G.  =  4-043. 
Luster  almost  dull,  slightly  résinons.  Color  fine  emerald-^een,  slightly  inclining 
to  grass-green.  Streak  green,  paler  than  the  color.  Subtranslucent  to  nearlj 
opaque. 


A3,0» 

CuO 

ZnO 

1.  Cornwall 

83-78 

59-44 

.^ 

8.  Utah 

8207 

56-56 

^— 

8.      - 

82-54 

57-48 

4.      " 

88-58 

57-67 

1-06 

6.      " 

81-91 

57-51 

0-59 
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Comp.— Cu,A8.0..2Cu(OH),  or  5CuO.A8,0,.2H,0  =  Arsenic  pentoxide  34-7, 
«npric  oxide  59*8,  water  5  -4  =  100. 

There  is  some  question  as  to  the  amount  of  water  présent. 

AnaL— 1,  Turner,  Phil.  Mag.,  4,  155,  1828.  2,  8,  Pearce,  Proc.  Col.  Soc.,  2, 150,  1886. 
4,  6,  Hillebrand,  Am.  J.  Se.,  36,  899,  1888. 

H.O 

501  A1,0,  1-77  =  100 

6-86  Fe,0,  085,  CaO  043,  80,  «r.  =  9677 

7-67  =  97  64 

7  22  P.O.  010,  Fe,0,  0  14,  CaO  082  =  10004 

915  Fe,Oi  0-20,  CaO  0-51  =  99-87 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B.  B.  on  charcoal  emits  arsenical 
fumes  and  fuses,  giving  an  arsenide,  which  in  O.F.  yields  a  globule  of  oopper.  Soluble  in  nitric 
acid. 

0\m* — Stated  by  Haidin^er  to  oome  from  the  county  of  Limerick,  Ireland;  but  shown  by 
Ohurch  to  be  a  Cornish  species. 

OcGurs  with  olivenite  aud  implantcd  upon  clinoclasite,  azurite,  enargite,  or  barite  at  the 
American  Eagle  and  Mammoth  mines,  Tintic  district,  Utah. 

Erinite  of  Beudant  (1882),  Des  Cloizeaux  (1845),  Schrauf  (1860)  is  chalcophyllite. 

669.  DIHTDRITB.  Hermann,  J.  pr.  Ch..  37,  178,  1846.  Pseudomalachite,  Phosphor- 
chalcite.  Phosphorkupfer  pt.    See  aiso  Pseudomalachite,  p.  794. 

Monoclinic  or  triclinic.     Axes  â  :  i  :  <5  =  2'8252  :  1  :  1*53395;  a  =  89°  29 J', 
fi  =  91°  Oi',  y  =  90°  39>'  Schrauf^ 

100  A  010  =  89°  21^  100  A  001  =  88°  59}',  010  A  001  =  90°  29|'. 


Forms: 

m  (110,  /') 

t   (101.  l-ï') 

d  (445, 10 

oj  (8Ï2,  1-8,) 

a  (100.  irX) 

L  (480,  14) 

f   (802, 'fn 

/  (834,  f  ) 

X  m,  H.) 

b  (010,  i-%) 

I^  (5^0,  »  J) 

r  (ÎOl,  ,1-ï,) 

h  (434,  1.*') 

r  (H5,  i-f  ) 

c  (001,  0) 

M  (liO,  '/) 

C  (802,  i-IJ 

n  (812,  ,18) 

B  (4l5,  't) 

l  (480,  i4') 
n  (540,  t-f) 

q  (102,  'H') 

w  (Soi,  M) 

K  (Ofc.  'fi) 

X  (484,  ,l.f) 
r  (645,  ,H) 

J3'(484,  'H) 

a/m    = 

69° 

56'             cM 

=  89« 

12'             cC 

=  89' 

'  84'             en 

=  48"  884' 
=  58'  27' 

aM  = 

71' 

5'             et 

=  28" 

16'             cd 

=  52 

"  89'              b'o9 

mM  = 

i4r 

r            bt 

=  90'' 

8'             tf 

=  50 

'  51'              eoo 

=  48'  85' 

cm    = 

90' 

8'           a 

=  28° 

44              bn 

=  59 

'  88'           <on 

=  61°  541' 

Crystals  monoclinic  in  habit  with  embedded  tw.  lamellœ  ||  a\  aiso  tw.  pi.  h 
(cf.  ScÊrauf).  Crystals  often  united  in  aggregates  with  drusy  surface  or  in  hemi- 
spherical  forms;  aiso  lamellar;  reniform  or  massive  with  con- 
centric  structure;  indistinctly  fibroùs. 

Cleavage:  b  imperfect.  Fracture  small  conchoidal  to 
uneven.  Brittle.  H.  =  4*5-5.  G.  =  4-4*4.  Luster  adaman- 
tine, inclining  to  vitreous.  Golor  dark  emerald-green.  Streak 
green,  a  little  paler  than  the  color.  Translucent  to  subtrans- 
mcent. 

Pleochroism  distinct:  c  deep  bluish  green,  byellowish  green, 
a  bluish  green.  Optically  — .  Bx^^  X  t  (101)  approx.,  and 
inclined  +  68iJ^°  to  normal  to  a.  Bxo  nearly  X  b\  but  inclined 
at  a  maximum  5^°. 

Comp.— Essentially  Cu,P,0,.2Cu(0H),  or  5CuO.P,0,.2H,0         Ehl,  Schrauf. 
=  Phosphorus  pentoxide  24*7,  cupric  oxide  69*0,  water  6*3=1()0. 

AnaL— See  anals.  1-3,  under  pseudomalachite,  p.  794. 

Pyr.,  etc. — Like  libethenite. 

Oba.— The  distinctl^  crvstallized  forms  of  pseudomalachite,  lumiite,  or  phosphocalchite,  as 
the  group  has  been  vanously  called,  are  hère  included.  The  typical  locanties  are:  Ehl  near 
Ijinz  on  the  Rhine;  RheinbreiteDbach;  aiso  Nizhni  Tagilsk,  in  the  XJral. 

R«l— Zs.  Kr.,  4.  Xetuq.,  1879. 


*. 
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670.  PSBUDOBIAIiAOHITB.  Phospborsaures  Eupfer  pt.  KarsL,  Klapr,,  Nr  Bchrlft. 
Berl.  Ges.  Nat.  Fr.,  3.  804,  1801.  Phosphorkupfer  «f.,  Tab.,  64,  97,  1808.  Phosphorkupferere 
Wern,  Cuivre  pboepbaté  H.,  Tabl.,  92,  1809.  rhosphate  of  copper.  Pseudomalachit  Éauam., 
Handb.,  1085,  1818.  Phosphorochalcit  Glocker,  HaQdb.,  847,  1831.  Ypoléime  Beud,,  Tr.,  2, 
570,  1832.  Eblit.  Prasin-cbalzit,  Breith.,  Char.,  45,  49,  1832.  Lunnit  Berrihardi.  Eupfer- 
diaspore  JTâ/m,  Lieb.  Ann.,  61,  125,  1844. 

Usually  massive,  reniform,  and  botryoîdal,  wîth  a  radiatinç  fibrous  structure. 
H.  =  4 '5-5.  G.  =  3'4-4'4.  Luster  vitreous.  Color  dark  emerdd-green,  verdigris- 
green,  blackish  green,  often  darker  on  the  surface.     Streak  paler  green. 

Comp.— In  part  Cu,P,0..3Cu  (OH),  or  6CuO.P,0^.3H,0  =  Phosphorus  pent- 
oxide  21*2,  cupric  oxide  70*8,  water  8*0  =  100.  Hère  belongs  ordinary  amorphous 
pseudomalachite.  Perhaps  also  Cu,P,0,.2Cu(0H),.H,0  or  5CuO.P,0,.3H,0  = 
Phosphorus  pentoxide  240,  cupric  oxide  66*9,  water 9 "1  =  100.  To  the  minerai 
with  the  latter  composition  the  name  Ehlite  is  ordinarily  given. 

Dibydrite,  ehlite,  pseudomalacbile  form  a  closely  related  séries  of  phosphates  of  copper, 
but  their  relations  are  not  entirely  certalD  (cf.  Scbrauf,  below).  The  tirst  occurs  in  distinct 
crystals  and  is  set  apart  as  an  iudependent  species;  the  others  are  only  knowu  in  librous,  foUated, 
or  massive  forms. 

Anal. — 1,  Hermann,  1.  c,  also  Nordenskiôld  [Act.  Soc,  Fenn.,  1857],  5th  Ed.,  p.  568. 
2,  Arfvedson,  Berz.  JB.,  4.  143,  1825.     8.  Scbrauf,  Zs.  Kr.,  4,  12.  1879. 

4,  Hermann,  1.  c.  5.  A.  E.  Nordenskiôld,  Rg.,  Min.  Ch.,  346,  1860.  6,  Bergemann,  Schw. 
J.,  64,  305.  1828.  7,  Id.,  Jb.  Min.,  195,  1858.  8,  Heddle,  Phil.  Mag..  10,  39.  1855.  9.  Her- 
mann, 1.  c.  10,  Wendel,  Rg.,  Min.  Ch.,  326,  1875.  11,  Maskelyne  and  Flight  Gocal.  not  given),. 
J.  Ch.  Soc,  26,  1057,  1872.     12-14,  Church,  ibid.,  26.  107, 1873.     15,  Scbrauf,  1.  c. 

16,  Kûhn,  Lieb.  Ann.,  34,  218,  1840.  17.  Id.,  ibid.,  61, 126, 1844.  18,  Church,  Ch.  News.. 
10,  217,  1864.    19,  Bergemann,  Pogg.,  104.  190, 1858.    20,  21,  Schrauf,  1.  c.    22,  KOha,  1.  c 

P,0»    CuO    H,0 

25-30    68-21    6-49  =  100 

24-70    68-20    5*97  =    9887 

23-86    69-25    6  76  FeO  019  =  100*06 


24-55  67-25  820  =  100 

2300  67-98  9  02  =  100 

24-93  65-99  906  =    99*98 

17-89  64-09  8-90  VaO»  7  34  =  99-28 

22-73  68-13  8  51  quartz  0-48  =  99  85 

23-75  68-75  7*50  =  100 

23-45  6805  894  =  100-44 

23-45  64*76  863  As,0»  149,  SiO,  0  96,  AUO.  1-09, 

[H,0  (hygr.)  041  =  lOO'» 

20-38  66-29  825  As.O»  242,  Fe,0, 1*42  =  98*76 

23-73  66-84  926  As,0»  ir,  =  99*88 

[23  96]  66  88  916  As,0.  tr.  =  100 

2207  66-97  759  FeO  080,  SiO,  801  =  99*94 

8.  PseudomalaehUe. 

16.  Hirschberg  [2087]  71  73  740  =  100 

17.  Rheinbreitenbach  f  21*52  6874  864  =    9890 

18.  Libethen  1963  71-16  8^82  =    9961 

19.  Ehl  19-89  69  97  8*21  As,0»  1*78  =  99*86 

20.  Nizhni  Tagilsk  4*176        2323  6902  809  =  100-84 

21.  Libethen  4156        2216  6911  8  02  FeO  0*22,  SiO.  011  =  09-68 

22.  Hirschberg,  Kujferdiaaporê  2413  69*61  [6*26]=  100 

The  relations  of  thèse  phosphates  of  copper  bave  been  studied  by  Schrauf  (Zs.  Rr.,  4,  1879, 
8,  281,  1883).  He  embraces  the  whole  group  under  the  name  Lunnite.  For  the  crystalllne 
varieties,  wliich  he  makes  pseudo-monoclinic  (triclinic),  with  G.  =  4*4,  and  corresponding  mosUy  to 
CUftPaH40ia,  he  uses  the  name  dihpdrUe  (D);  they  show  no  loss  at  200%  The  names  Mité  (B) 
tjxd  phospfiûracalciie  (P)  he  glves  to  the  compounds  CuftP^HeOit  and  CuePiHeOi4,  respectively, 
and  he  regards  the  three  as  entering  in  varying  proportions  to  form  the  différent  massive  varietin; 
the  latter  hâve  a  lower  spécifie  gravity,  and  lose  water  on  ignition  at  200*. 

According  to  Schrauf  s  view,  anal.  3  corresponds  to  a  molecular  mixture  of  8D  +  IP; 
15,  after  deductlng  88  p.  c.  chrysocolla,  to  simply  "  dibydrite;*'  20  to  D  +  E -f  P;  21  to 
4P  -4-  2E  +  D;  where  the  letters  D,  E,  P  bave  the  values  explained  above.    The  value  of  thla 


1.  Dihydriie. 

1.  Nizhni  Tagilsk 

2.  Rheinbreitenbach 
8. 

G. 

4*4 

4*809 

2.  Ehlite. 

4.  Libethen 

5.  Ehl 

6.  • 

4-4 
4*198 

7.  •' 

8.  Cornwall 

9.  Nizhni  Tagilsk 
10. 

11.  Prasine 

4-25 
4-25 

8*98 

12.  Cornwall  ) 

13.  **        y 

14.  •'         ) 

15.  'Kh\flbrouê 

8*911-4-28 
4-102 

0LIN0CLA8ITB, 
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rompiez  hypothesis,  especially  in  view  of  the  uncertain  homogeneity  of  much  of  the  material 
«Dalyzed,  seems  doubtful. 

Ail  thèse  coinpounds  are  embraced,  in  the  5th  Edition,  under  the  name  pêeudomalaehite  of 
Hausmanu,  which  is  the  earliest  of  the  names  of  this  species.  aud  is  as  short  and  as  good  as  the 
later  Phospharoehaleite  of  Glocker.  Lunnite  was  substituted  by  Bernhardi,  and  has  been  used  in 
Bome  récent  works,  also  by  Schrauf  (1879).  But  Lunn's  one  analysis  (see  below)  was  not  made 
until  1821,  and  gives  a  différent  composition  from  that  since  obtained. 

Fyr.— Like  Ubetlienite. 

Obs. — Occurs  in  veins  traversing  slate  at  Virneberg,  near  Rheinbreitenbach,  and  at  Ehl, 
near  Linz,  on  the  Rhine,  along  with  other  copper  ores:  at  Hirschberg  in  Voigtland;  Libethen  in 
Hungary;  Kreuzberg  in  Bohemia;  Nizhni  Tagilsk  in  the  Ural.  Also  in  Comwall,  in  minute 
globular  concrétions.     Also  met  with  in  the  Perkiomen  mine,  Pa.  ;  in  Cabarras  Co.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  and  malachite  of  the  mineralogists 
of  last  century,  cf.  p.  785. 

A  hydrous  cupric  phosphate  from  Philllpsburg,  Montana»  gave  Pearce:  P,0»  20*10,  CuO 
62-56,  H,0  [17-84]  =  100.    Prec.  Col.  8c.  Soc..  1,  119.  1884. 

Rev.  F.  Lunn  obtained  for  an  ore  from  Rheinbreitenbach  (Ed.  Phil.  J.,  6,  211,  1821): 
•P.Oft  21-69,  CuO  62-85.  H9O  1545  =  99*99,  giving  the  formula  5CuO.2PsOi.5HsO.  But  no  later 
analyst  has  found  as  much  water.    Beudimt  cites  this  analysis  under  his  ypoleime. 


671.  OUNGOIiASITB,  Strahliges  Olivenerz  KarêU,  Elapr.,  N.  Schrift.  Berl.  Qes.  Fr., 
3,  298.  1801.  Cupreous  Arsenate  of  Iron  Boum,,  Phil.  Trans.,  1801  (with  anal,  by  Chenevix). 
Strahlenerz  KarsUn,  Tab.,  64,  97.  1808.  Cuivre  arseniaté  férrifère  H.,  Tabl.,  91,  1809.  Strah- 
lenkupfer  Hausm,,  Handb.,  1050,  1818.  Strahlerz  Wem.  Klinoklas  Breith.,  Uib..  1880. 
Siderochalcit  Olackêr,  Grundr..  840.  1831.  Aphanèse  Beud.,  Tr..  2,  602,  1882.  Aphanesite 
Mep,.  Min..  1885.    Abichit  Bemhardi,  Glocker*s  Grundr.,  579.  1889. 

Monoclinic.     Axes  à:i:i  =  1-9069  : 1  :  3-8507;  /3  =  ♦SO**  30'  =  001  A  100 
Phillip8\ 

100  A  110  =  62°  0',  001  A  101  =  56°  12',  001  A  011  =  75°  15'. 

Ponns»:  a  (100,  i-î),  e  (001,  0);  m  (110.  /);  r  (101,  -  1-î),  a  (802,  fî).  P  (îl».  i)'.  <  (ïl^i  !)•• 

'"'  =  124**  €8    =  «SO*  30*  et    -  SV  IV  if    =  122'    T 


mm 

mm'    =  •56' 

ar       =    24"  IS* 


cm  =    85'  38' 
cp  =    58°    7i' 


pp'  =  97°  82' 


m'«  =    68"  89' 


Grystals  prismatic  (vi);  also  elongated  |  ù;  sometimes  in  acute  forms,  rhombo- 
hedral  in  aspect  (f.  2).    Faces  ronnded  or  nneven.     Often   gronped  in  nearly 

parallel  position  and  f urther  inclined  both  in  the  direction  of  the  axes  à  0  and  è  à, 
YÎeldinç  finally  spherical  forms  bounded  by  the  curving  basai  faces.  Also  massive, 
hemispherical,  or  reniform;  structure  radiated  fibrous. 


1. 


2. 


3. 


Fig.  1.  Comwall.  after  Phillips,    d-4,  Utah.    8,  4,  Washington. 

Cleavage:  c  highly  perfect.  Brittle,  H.  =  2-5-3.  G.  =  4-19-4-36;  4*86, 
4-38  Utah.  Luster:  c  pearly;  elsewhere  vitreous  to  resinous.  Color  internally 
dark  verdigris-green  ;  externally  blackish  blue-green.  Streak  bluish  green.  Sub- 
transparent to  translucent. 
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Optically  — .     Âx.  pi.  |  b.     Bx  inclined  aboat  90''  to  à.     Dispersion  p  <  v 
Tery  large^  inclined  small.    Axial  angles  somewhat  variable,  Dx.; 

(1)    2H..^=  81'  66'    .-.  3E^  =  134'  86'  (2)    2H^^  =  84'  12*    .-.  2B^  =  141'  14' 

(1)    2H^M=  88*  42'    .-.  2Efc,  =  160**  52*  (2)    2H^m  =  86'  42'    .'.  in  air  total  reflecdon. 

Comp.— Cu,A8,0,.3Cu(OH),  or  6CuO.A8,0,.3H,0  =  Arsenic  pentoxide  30-3, 
cupric  oxide  62'6,  water  7'1  =  100. 

AnaL-^l,  Rg.,  Min.  Ch.,  878.  1860.  2,  Damour,  Ann.  Ch.  Phys.,  13,412, 1846.  8,  Pearoe, 
Proc.  Col.  Soc.,  2,  184,  1886.    4,  Hillebrand,  Am.  J.  Se,  36,  808,  1888. 

AbsO»  P,0»  CuO    HtO  Fe,Oi 

1.  Comwall    G.  =4-26-4-86  29-71    064    6000    764    0^9  CaO  060,  SiO,  112  =  100 

2.  "  G.  =  4-812  2708    160    62*80    757    049  =  9944 
8.  Utah           G.  =  4-86  2910      —     6145    7  29     tr,   =  9784 

4.      "  G.  =  4-88  f  29-59    006    62*44    772    012  ZnO  006,  SiO.  006  =  10008 

Pjrr.,  «to. — Same  as  for  olivenite. 

Obi.— Occun  in  Gornwall,  witli  other  ores  of  copper,  at  Ting  Tang  miBe,  Wheal  Unity,  and 
Wheal  Gorland,  and  at  Bedfoid  United  Mines,  near  Tavistock.  The  crystals  usually  présent  a 
▼ery  dark  blue  color  and  brilliaut  luster,  but  are  rarely  recognizable,  being  aggregated  in 
diverging  groups,  or  disposed  in  extremely  minute  individuals.  in  cavities  of  quartz;  wbence  the 
naine  a^ansnte,  from  d<f>ayrf%^  unman(feêU  Also  found  (about  1825)  with  chalcopbyllite  at 
mines  now  abandoned  near  Saida  in  Saxony. 

In  Utab,  lin  tic  district,  at  the  Mammoth  mine,  in  fine  crystallizations,  with  other  copper 
and  iron  araenates  associated  with  enargite. 

Named  CUnocUuUe  in  allusion  to  the  basai  cleavage  being  oblique  to  the  sldes  of  the  prism. 

Réf.— >  Min.,  881.  1837;  cf.  Dx..  Ann.  Cb.  Phys.,  13,  419,  1846;  Schrauf.  Atlas,  xx. 
*  H.  S.  Washington,  Utah,  Am.  J.  Se.,  36,  808,  1888. 

572.  OHONDRAR8BNITB.    Kondroarsenit  IgeUtrâm,  ôîv.  Ak.  Stockh.,  22,  8.  1866. 

In  small  embedded  grains. 

Brittle.  Fracture  conchoidal.  H.  =  8.  Color  yellow  to  reddish  yellow.  Translucent. 
Biaxial;  optically  — .    Ax.  angle  large,  Btd.* 

Comp.— Perhaps  MnsAsiO«.8Mn(OH),  or  6MnO.As«0».8H|0  =  Arsenic  pentoxide  82*5, 
maneanese  protoxide  59*9,  water  7*6  =  1()0. 

The  analysÎB  gives  about  i  molécule  more  water  than  the  aboTe  formula  demanda,  and  the 
minerai  obviously  needs  further  examination. 

Anal. — IgelstrOm,  1.  c. 

AssO»  88  60         MuO  51-59         MgO  2  05         CaO  486         H,0  7 00         CO.  tr,  =  99O0 

Pyr.,  etc. — B.B.  in  tube  decrepitateà,  blackens,  and  gives  neutral  water.  On  charooal  easily 
fusible  to  a  black  bead,  not  magnetic;  in  the  ioner  flame  âves  arsenical  fumes.  With  borax  givea 
manranese  reaction.     Easily  and  completely  soluble  in  dilute  hydrochloric  and  nitric  acids. 

Ûbfl.— Occurs  in  the  Pajsberg  mines,  Wermland,  Sweden,  in  veins  of  barite  intersecting 
hausmannite. 

Named  from  its  similarity  in  occurrence,  color,  and  transparency  to  chondrodite,  while 
differing  from  it  in  being  an  arsenate. 

Rel.— '  Bull.  Soc.  Min.,  8,  874,  1885. 

Xantharsenitb.    Xantboarsénite  L.  J,  IgeUtrôm,  Bull.  Soc.  Min.,  7,  287,  1884. 

lu  grains  and  massive;  optically  biaxial  (Btd.).  Fragile.  Color  sulphur-yellow.  Opti- 
cally biaxial.  -f?  Btd. 

Near  cbondarsenite,  but  contains  more  water.  Composition  perhaps  essentially  5MnO. AstOt. 
5HflO  =  Arsenic  pentoxide  84*1,  manganèse  protoxide  52*5,  water  18*4  =  100.  Needs  further 
examination.    Anal — Igelstrâm. 

As,0»(Sb,06*)      MnO  FeO  MgO  OaO  H.O 

I  88-26  48*60  811  608  1*98  12*02    =    100 

»  Perhaps  3  p.  c. 

.    Occurs  with  hausmannite,  also  with  hématite  and  magnetite  in  crystalline  limestone  at  the 
BJ6  mine,  parish  of  Grythjrtte,  Ôrebro,  Sweden. 
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673.  DUFRSNITB.  Strahlstein  (var.)  Jordan,  Min.,  etc.,  Reisebem.,  248,  1808.  Grtln. 
eisenstein  (sti-ahlicher)  Uilmann,  Syst.  Tab.  Uebers.,  152,  819,  1814.  Faseriche  GrUn-Eisenei^e 
W.    Dufreuile  Brongn.,  Tabl.,  20,  1838.    Green  Iron  Ore.    Ki-aurit  Breith.,  Handb.,  162, 184L 

Orthorhombic.    Axes  (approx.)  à:l\è  =  0-8734  :  1  :  04262  Streng'. 
100  A  110  =  41°  8',  001  A  101  =  26°  Of ',  001  A  011  =  23°  5'. 

Porma»  :  a  (100,  t-î),  b  (010,  »-t);  m  (110,  /),  l  (120,  i-à)î;  e  (011,  M). 
Angles:  mm"'  =  ♦82''  16'.  ee'  =  ♦46'  10'.  W  =  59*  85'. 

Grystals  rare^  small  and  indistinct  in  conséquence  of  grouping;  e  much 
ronnded^  a,  h  vertically  striated.  Usaally  massive,  in  nodules;  radiated Ibrous  with 
drusy  surface. 

Cleavage:  a,  probablv  also  è,but  indistinct.  H.  =  3-5-4.  G.  =  3-2-3-4;  3-227 
Dufr.  Luster  silky,  weak.  Color  duU  leek -green,  olive-green^  or  blackish  green; 
alters  on  exposure  to  yellow  and  brown.  Streak  siskin-green.  Subtranslucent  to 
nearly  opaque.    Strongly  pleochroic. 

Comp. — Doubtful;  in  part  (anal.  1,  2)  corresponds  to  FePO^.Fe(OH),  = 
2Fe,0,.P,0,.3H,0  =  Phospnorus  pentoxide  27-5,  iron  sesquioxide  62-0,  water  10-5 
=  100.    Other  analyses  give  somewhat  différent  results. 

The  crvstallized  minerai  of  Waldgirmes  corresponds  nearly  to  8FeP04.2Fe(OH).  or 
6Fe,Os.8P,0,.6H,0  =  Phosphorus  pentoxide  83-2,  iron  sesquioxide  68-4,  waler  8  4  =  100. 
Ferrous  iron  is  présent  only  m  small  amount. 

Further,  some  analyses  sbow  ferrous  iron,  and  perhaps  thèse  kinds  do  not  belong  hère. 
Anal.  8  gives  Fe0.8Fe,0,.2P,0».6H,0  (cf.  cbalcosiderite). 

AnaL— 1,  Karsten  [Arch.,  16.  248],  B,g.,  829,  1860.  2,  Diesterweg,  B.  H.  Ztg.,  22,  267» 
1863.  8,  Deichsel,  Rg,  Min.  Ch.,  316,  1875.  4,  5.  Boricky,  Ber.  Ak.  Wien,  66  (1).  6.  1867. 
6,  Streng,  Jb.  Min.,  1, 110.  1881.  7,  E.  Kinch  and  Butler,  Afin.  Mag.,  7,  65. 1886  8,  E.  Kinch, 
Ibid..  8.  112,  1888.  9,  Schnabel,  Rg..  Min.  Ch..  829.  1860.  10.  Kurlbaum,  Am.  J.  Se,  23, 
428,  1857.  11.  Massie.  Ch.  News.  42,  181,  1880.  12.  Campbell.  Am.  J.  Se.  22,  65,  1881. 
Also  5th  Ed.,  p.  588. 

For  a  discussion  of  the  composition,  see  Church,  Ch.  News,  10,  157,  1664,  Streng,  1.  c,  and 
Einch,  1.  c. 

a  P.O.    Fe,0.   FeO    H,0 

1.  Siegen,  dark green  27*72    6845      —       856  =    9978 

2.  •'  "  27-71     62  02    0*25    10  90  =  10088 
8.        "              •*  2811     58-58    219      972  =    9855 

4.  St.  Benigna,  darifc ^«0n  80  05    5982     tr,       9  88=    99  20 

5.  *•  lighi green  82  09    57  98     ir.       904=    9906 

6.  Waldgirmes,  cry«tof»  8182  6020  158      808  =  101-58 

7.  East  Cornwall,  crystaU  8-288       8042  5598  —  1068  CuO  096.  CaO  151  =  9950 

8.  Wh.  Phœnix.  Corn..ôo<r.  31-28  47-23  6-88  11  52  AUO,  0  87.   CaO  169,  MgO 

9.  Siegen,             dark green  28-39  58-66  9  97  897  =  100-99            [017  =  99  54 

10.  Allentown.N.J..     "  82  61    58  74    877    10  49  SiO,  0-72  =  101-33 

11.  Rockbridge  Co. ,  Va.  8454       81-66    50-«9    6-30»    8-85  MgO  216,  AUO,  029,   SiO, 


[0  20  =  99-85 

lO  1-: 


12  "  ••  8-882       8176    5085    614      8  53  AUO,  0  21,   CaO  112,   MnO 

[0-40,  MgO  0-76,  însol.  O'J^  =  99  89 

.  lucl.  0-24  MnO. 


r.,  etc.— Same  as  for  ylvianite,  but  less  water  is  given  out  in  the  closed  tube.  B.B.  fuses 
easily  to  a  slag. 

Obs. — Occurs  near  Anglar.  Dept.  of  Haute  Vienne,  and  at  Hirschberg  in  Westphalia  (the 
localities^of  the  spécimens,  according  to  Duf rénoy.  originally  nanied  dufrenite);  at  Rochefort-en- 
Terre,  Morbihan.  France;  Eiserfeld  near  Siegen.  From  the  Kothlaufchen  mine  near  Wald firmes; 
St.  Benigna,  Bohemia;  East  Cornwall,  in  crystals  resembliug  tiiose  described  by  Streug  O^Iiei-s); 
also  in  botryoidal  form  at  Wheal  Phœnix. 

In  the  U.  States,  at  Allentown.  N.  J..  as  a  fibrous  leek-green  coatinç.  sometimes  half  an  inch 
thick,  in  the  Green  Sand  formation;  it  changes  to  brown  in  altering  to  limonile.  lu  Rockbridge 
Ce,  Va.,  in  radiated  coarsely  ûbrous  masses  of  a  dark  greenish  brown  color,  formingan  irregular 
bed  of  about  10  inches  in  depth.  underlving  limonite. 

Naraed  after  the  French  mineralogist,  P.  A.  Dufrénoy  (1792-1857).  Kraurite  is  from 
Kp(xOfjoS,  ?iartih,  dry. 

Réf.—'  Jb.  Min..  1,  110,  1881. 


PEOSPHATSS,  ABBBSATE8,  ETC.. 


Smalt:  Berlloerblau,  ElMobUu  1=  Viriauitel;  BergblMi  [—  Cbrjsocolls];  Unlchter  Lasuratein 
1=  Falae  Lapis- Lazulil  8tau.  Efnricht  Nat.  Wieo.  49,  ITOS;  Lazulit  =  Kiestlerde  +  Thonerde 
4-  EiseDerde,  Klapr.,  Scbrift.  Gea.  N.  Berl.,  10,  90.  1T9S,  Beitr.,  1.  197,  1795  Dichter  blauer 
PeJdapalh  (fr.  Krieglach.  Styria)  Klapr..  Beitr..  1.  14,  17B5;  Lazulitli  Klapr..  Beitr..  4.  279, 
ISOT.  Blue  Spar.  Blue  FcldBpar.  Wahracheinlicli  n.  Fnss.  ftus  d.  SalzburglBCbei],  Biderit, 
t>.  MoU.  Jabrb.  B.  II.,  4.  71.  1799  (wtth  bad  anal-  by  Heim);  Mollit  Baberb.  Bandb.,  1804; 
=  Lozulitb  JfoAt,  Null  Eab.,  1.  427,  1804.  Blauspalh  Wera.  Voraullle  Dtlamelh..  Mio..  1812. 
Azurite  Jamatm.  HId.,  1,  341,  1818.  Phosphoreaure  Tbooerde,  etc..  Fudu,  Schw.  J.,  34.  878, 
1818.    Klaprotbite  Beud..  Tr..  464,  1824;  KlaprotblDC  id.,  2.  B7«,  188S. 

Monoclinic.     Axes  à:  h -.6  =  0-97496  :  1  :  1-6483;  S  =  89"  131'  =  001  A  100 
Prûfer". 

100  A  110  =  44°  16J',  001  A  101  =  58°  49J',  001  A  011  =  58°  45^'. 


a  (100,  i-i)  V 
b  <010,  M) 
«  (001,  0} 


m  (110.  7) 
jf  (108,  -  H) 
(   (101,  -  l-ï) 


M  (ÎOl,  I-i) 
«  (012.  H) 
d  (011, 1-4) 


»(n8. -è) 

»  (118.  -  « 
P(1U. -l) 
r  (281,  -  2)* 


B  (il8,  D 
»  (îll,  1) 
9(313,  -  l-i) 


Figa.  1-8,  Georgta.    4.  after  Pmfer. 


"  ^  88*  83*' 
=  28°  Iff 
=    80'  34' 

=  m'  M' 

=  118'  471' 
=    78°  W 


67*  81' 

M'  =    51*  20' 

61°  38' 

«r  =  «SO*  30' 

s:  S?' 

«4°    2' 

K'  =    48°  ir 

,i  =  •88°80' 

=  "79°  40' 


Twins:  (1)  tw.  pi.  a,  or  tw.  aiis  h\  (2)  823,  rare.  CryetalB  nsnally  acnte 
pyramidal  in  habit;  aiso  âattened  (f.  3)  by  extensioD  of  one  pair  of  pyramidal 
planée.     Alsp  maseÎTe,  granniar  to  compact. 

Ciskvage:  prismatic,  indistinct.  Fracture  nneven.  Brittle.  H.  =  5-6. 
G.  —  3-057  Fnchs;  3067-3'121  Priifer;  3-122  Smith  and  Brnsli.  Luster  vitreouB. 
Color  azure-blue;  commonly  a  fine  deep  bine  viewed  along  oce  axie,  and  a  pale 
greenish  blue  along  another.     Streak  wfiite.     Snbtrauslncent  to  opaque. 

Pleocbroism  strong  in  colored  rarieties:  c  and  b  azure-blne,  a  colorlesB. 
Optically  — .  Ax.  pî,  \h.  Bx,  a  ^  =  9°  20'  approx.  Dispersion  />  >  t>  (in  oil) 
small,  p  <  f  (in  air)  distinct;  iacjined,  small.     Axial  angles,  Dx.': 


(1)       aH„    =  77°  Iff 
(1)       2H^„  =  77°  U' 

-.  2E,    =  182°  29* 
-.  3Em  =  184°  36 

AlM 

Bx.  A  * 

Indices,  Bnzll 

a  =  1  603 

(2)  an,, 

(3)  SH^M  ! 


!  78°  s» 


.  8K,    = 
.  2B«  = 


186-  SB' 
188*    4' 


Lcx.* 


:  9*  45'  aB,  = 

ff  =  1-683  r  =  l*«8fl    Uvy-Lcx.» 

Com^— RAl,{OH),P,0,or2AlPO..(Fe,Mg)(OH),  =  (Fe,Mg)O.Al,0,.P,0,.  H,0 


TAVIBTOOKIT&-CIRROLITB.  799 

with  Fe  :  Mg(Ca)  =  1  :  12, 1 :  6, 1 :  2,  2  :  3  (Rg.).  For  1 : 2  the  formula  requiree: 
Fhosphoru»  pentoxide  ^b%  alnmina  32*6,  iron  protozide  7'7,  magnesia  8*5,  water 
6-8  =  100. 

AnaL— 1,  Fucha,  Schw.  J.,  24.  878,  1818.  ^2,  Rg.,  Min.  Ch.  Erg.,  148,  1886.  8.  Igel- 
BtrOm.  J.  pr.  Ch.,  64.  258,  1855.  4,  Blomstrand,  Ofv.  Ak.  8tockh.,  26, 201, 1868.  6.  Smith  and 
Brusb,  Am.  J.  Se.,  16,  870,  1858.  6.  Qamper,  Jb.  G.  Reidu.,  29,  611.  1878.  7,  Hoffmann, 
Oeol.  Canada,  1879-80.    Alao  5th  Ed.,  p.  578. 

G.  P.O»   A1,0.    FeO     MgO   CaO   H,0 

1.  Radelgraben  8067         41 -81    85-78      2*64      9 84      --     606  SiO  210  =  97*68 

3.  FiflchbacherAlp  42-95    8157      8*81    10  84    040    6*40  =  99*97 

a  HorrsJOberg            2  78(r)  42*52  82*86  10  55  8*58  «r.  580  MnO  <r.=: 99*81    [100*86 

4.  Westanà  48  88  82*82  7*82  9  05  0*84  5*72  MnO  018,  CuO  0 10  = 

5.  Sinclair  Ce,  N.  C.  8122  |  48*76  31-70  817  1004      —  559  SiO,  1*07  =  100*88 

6.  Zermatt  44*21  28*87  12*26  8*89      —  5*77  =  100 

7.  Keewatin,  Canada 8045  46*89  2914  209  18  84  2*88  6*47  =  100 76 

From  7,  8  p.  c.  SiOs ,  and  from  8,  8-8  p.  c.  SiOs  deducted. 

Pyr.,  etc.— In  the  closed  tube  whitens  and  yields  water.  B.B.  with  cobalt  aolutlon  the  blue 
coloT  of  the  minerai  is  restored.  In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 
fusion  falls  to  pièces,  colorinff  the  flame  bluish  apreen.  The  green  color  is  made  more  Inteqse-by 
moisteniug  the  assay  with  suTphuric  acid.  With  the  fluzes  gives  an  iron  glass;  with-'iMa  on 
charcoal  an  infusible  mass.    Unacted  upon  by  acids,  retaining  perfectly  its  blue  color. 

Obs. — Occurs  both  massive  and  crystallized  in  narrow  veins.  traversing  clay  slate,  in  the 
torrent  beds  of  Schladming  and  Radelgraben,  near  Werfen  in  Salzburg,  with  siderite;  in  Gras, 
near  Vorau;  Krieglach,  in  Styria:  at  Hochthaligrat,  at  the  Gorner  Glacier,  Rympfischwane. 
Upper  Valais,  Switzerland;  also  in  veins  or  pockets  in  quartzyte,  in  HorrsjOberg,  Wermland, 
Sweden  massive  and  granular,  sometimes  in  S-slded  crystals  6  incbes  lone  and  2  inches  in  diam- 
eter;  in  the  iron  mine  of  Westanà,  in  Scania,  Sweden,  massive,  of  a  dark  azuré  color;  also  at 
Tijuco  in  Minas  Geraes,  Brazil.    At  Gulabgarh,  India  (La  Touche,  Rec.  G.  Sur?.,  23,  59,  1890). 

Abundant  with  corundum  at  Crowder's  Mt.,  Gaston  Co.,  N.  C.  ;  and  in  fine  sky-blue  crystals, 
often  1-1^  inch  long  and  broad,  on  Graves  Mt.,  Lincoln  Co.,  Ga.,  50  m.  above  Augusta,  with 
cyanite,  rutile,  pyrophyllite,  etc.    In  Keewatin.  Canada,  near  the  mouth  of  the  Churchill  river. 

The  name  lazulite  is  derived  from  an  Arabie  word,  oêuI^  meaning  hêctten,  and  alludes  to  the 
color  of  the  minerai. 

Rel— '  Haid  ,  Nat.  Abhandl.  Wien,  1,  169,  1847.  *  Gamper,  Krieglach,  Yh.  G.  Reichs., 
118,  1877.  >Dz.,  N.  R.,  142,  1867.  «Lasaulz,  Zs.  Er.,  9,  424,  1884.  •  Lévy-Lcz.,  Min. 
Roches,  229,  1888. 

676.  TAVISTOOKITB.  Hydrated  Calcium-aluminlc  Phosphate  (?)  A,  K  C^ureh,  J.  Ch. 
8oc.,  18.  263.  1865.    Tavistockite  Dana,  Min.,  582,  1868. 

In  microscopic  acicular  crystals,  sometimes  aggregated  in  irregnlar  stellate 
gronps,  constitnting  a  white  pearly  powder. 

Fragile.    Lnster  pearly.     Golor  white.     Transparent  to  translncent. 

Comp.— Ca,P,0,,2Al(0H),  or  3CaO.Al,0,.P,0,.3H,0  =  Phosphorus  pentoxide 
30*5,  alumina  21*9,  lime  360,  water  11-6  =s  100. 

Anal. — Church,  1.  c. 

P,0.  80  86  A1.0«  22-40  CaO  86*27  H.O  1200  =  101-08 

Pjrr.,  •te.— B.B.  beoomes  opaque.  With  cobalt  nitrate  gives  a  blue  color.  Dlfflcultly 
aoluble  in  acids. 

Obs.— Occurs  at  Tavistock,  Devonshire,  in  cavities  with  quartz  crystals,  pyrite,  chaloopyrite, 
and  childrenite. 

676.  OmROXJTB.    Kirrolith  C.  W.  BUmstrand.  Ofv.  Ak.  Stockh.,  26,  202.  1868. 
Compact,  without  a  trace  of  cleavage. 
H.  =  5-6.     G.  =  3-08.     Color  pale  yellow. 

Comp.— Perhaps  Ca  A1(P0 J,.A1(0H).  or  6Ca0.2Al,0,.3P.0..3H.O  =  Pho#- 
phoms  pentoxide  41*8,  alumina  20*0,  lime  32*9,  water  5'3  =  100. 

AnaL— Blomstrand,  1.  c. ,  after  removal  of  4*60  not  dissolved  in  the  acid  solution,  of  which 
8'17  was  silica. 


P.0, 

Al.O, 

PeO 

MnO 

PbO 

MgO 

CaO 

H.0 

1  4117 

20  54 

0-91 

2-24 

0*11 

0-21 

29*87 

5-06  s  99*61 

800 


PHOSPHATES,  ASSENATES,  ETC. 


PyTi,  «to. — B.B.  fuses  very  easily  to  a  white  enamel.    With  soda  a  mimgMn 
Becomposed  on  digestion  in  fine  powaier  In  hydrocbloric  acld. 
Obs. — Occurs  at  the  iron  mine  at  Westani,  in  Scania.  Sweden. 
Named  from  Kifipài,  pale  yellow. 


677.  AR8BNI08IDBRITB.    ArseniofiideHte  Drffr,,  Ann.  Mines,  2,  8i8,  1848.  C.  R.  16» 
22,  1848.    Arsonokrokit,  Arsenocrocites.  Qlockêr,  8yn.,  226.  1847. 

Tetragonal  or  hexagonHl?  Opticallj  uniaxial,  négative,  Lcx.'  In  fibrons  con- 
crétions resembling  cncoxenite;  the  fibers  large  and  easily  separable  between  the 
Angers. 

H.  =  1-2.  G.  =  3-520  Dufr.;  3-88  Bg.  Luster  silky.  Color  yellowish 
brown  and  somewhat  golden.  Pleochroic.  Powder  yellowish  brown,  rather  deeper 
in  color  than  that  of  yellow  ocher. 

Comp.— Ca,Fe(AsOJ..3FeOm.  or  6Ca0.4Fe,0,.3As,0,.9H,0  =  Arsenic  pent- 
ozide  37*8,  iron  sesquioxide  35*0,  lime  18*3,  water  8*9  =  100. 

AnaL—l.  Dufrenoy,  1.  c.  recale.    2,  8,  Rg..  Pogg.»  68,  508,  1846.    4,  Church,  J.  Oh.  Boo.» 
26,  102,  1878. 


0. 

AssO»      FetO.       CaO 

H,0 

1.  Romanêche 

8. 

8. 

4. 

8-62 
888 

8-86 

85-69       44-88»      1008 

[89-16]      4000        1218 

8874        89-87        12*58 

f  89-86        85-75        16  68 

•Incl.  l-85MntOi. 

9-11  =  100-01 

8-66  =  100 

9-86  =  100 

7-87  MgO  018,  E.0  0*47  s  99*66 

Pyr.,  etc.— Llke  scorodite. 

Obs.— Occurs  in  a  manganèse  bed  at  Romandche,  near  Mftcon,  Department  of  Saone-el- 
Loire,  France;  also  at  Schneeber^.  Saxony,  with  erythrite  and  roselite. 

Named  fi-om  a/r9enic  and  atôtfftoS,  iron,  Ghanged  to  artenocroeitâ  (fr.  KpàiCff,  fber)  by 
Qlocker,  because  of  a  previous  use  of  arsenoslderite  (see  p.  96). 

Rei— >  Bull.  Soc.  Min.,  9,  8,  1886. 


678.  AULAOTITB.    AllakUtil.  Bijôgren,  Q.  FOr.  FOrh.,  7,  109, 1884;  Ofv.  Ak.  Btockh.. 

^1,  No.  8.  29.  1884. 

Monoclinic.    Axes  à\i\è  =  0-61278  :  1  :  0*33385;  fi  =  84**  16f'=100A00I 
H.  Sjôgren*. 

100  A  110  =  31°  22i',  001  A  101  =  27°  12f,  001  A  011  =  18°  22J'. 


g  (910.  t-S) 
k  (810.  ii) 
l  (210,  t-2) 
/  (820.  i4) 

Also  nnmerouB  vicinal  planes  in  the  prismatic  zooe. 


Forms*  : 
a  (100.  irl) 
h  (010,  U)' 


m  (110.  /) 
0  (340.  ^) 
r  (160,  i.5) 


6  (101,  -  l-l) 

p  (504.  -  J4) 
h  (loi.  14) 


M  (111.  -  1) 
t  (252.  -  H> 
d  (141,  -  44). 


A 


rs     **■"  = 


=      22**  59^ 
=      88*  54i' 
44*  14i' 
ff'        =  ♦185*  45i' 
mm'*'  =      62*  45' 
00'       =    101*  47' 


=  86'  19' 
M  =  ♦67*  4' 
ep  =  82*  24' 
ah  =  *65*  64' 
cA  =  57*  2* 
CM  =    81*    6i' 


ed 

mm' 

dd' 


58*  49* 
58*  26' 
81*  W 
70*  1' 
96*  81' 
09*  45|' 


CiTstals  small,  prismatic^  often  tabular  |  a,  yertically 
striated.    Resembles  axinite. 

Cleavage:  e  (101)  distinct,  a  less  bo.  Fracture  nneven, 
splintery.  H.  =  4*5.  6.  =  3 -83-3 '85.  Luster  vitreona, 
on  the  fracture  greasy.  Color  brownish  red.  Streak  brownish  gray.  Transparent.. 
Strongly  pleocliroic,  hyacinth-red  to  olive-green. 


Sjôgren. 


8TNADELPHITB. 
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Optically  — .     Double  refraction  strong.     Âz.  pi.  in  acate  an^  of  axes  àè^ 
Bxr^in  plane  4.    Bx,.y  A  <!  =  —  49°  12'.     Bxw  L  *•     Axial  angles,  fiLnr.* 


SH^,  =  13'  28' 


2H^y  =  r  12'  Na  2H^^  =  0*  Tl 


2H^M  =  11*  86'  Gu80« 


Alao  A  =  1  778  fi^  =  1786  H.  8J.     and    .'.  2V^,  =:  10'  12'       2V^y  =  V  W 

Cemp.— Mn.Âs,0,.4Mn(0H), or  7MnO. A8,0,.4H,0  =  Arsenic  pentoxide  288^ 
manganèse  protoxide  62*2,  water  9*0  =  100. 

Anal*— 1,  A.  SJOgren,  Ofv.  Ak.  Stockh.,  41,  No.  8,  20, 1884;  other  analyses  gave  like  results^ 
2,  LandstrOm,  ibld.    8,  A.  SJOgren,  Ofv.  Ak.  8tockh.,  44,  109,  1887.    4,  LundstrOm,  ibid. 


1.  Kordmark 

2. 

8.  LAngban 

4. 


(< 


Ab,0» 

MnO        FeO 

CaO 

MgO 

H,0 

28  76 

6210           — 

tr. 

055 

807 

=s 

ioo-4r 

2816 

6208         0*24 

0-48 

0-86 

886 

SE 

loo-ia 

2010 

58*64 

2-01 

1-84 

8-07 

= 

100  06 

28  80 

58*86         0*26 

1-58 

1-87 

002 

SI 

09-01» 

P3rr. — B.B.  nearly  Infusible,  reactions  for  arsenic  and  manganèse.  Loses  water  and  becomes 
black  at  a  low  red  beat.    Easily  soluble  in  adds. 

Obs. — Found  with  other  manganèse  arsenates,  witb  magnetlte,  hausmannite,  pyrochroite, 
flnorite,  etc.,  in  druses  in  a  manganiferous  dolomite  at  tbe  Moss  mine,  Nordmark,  Sweden.  Ali» 
at  Lftngban  with  manganiferous  barite  (2  p.  c.  MnO). 

Kamed  from  dXXdrtetv^  to  change,  in  allusion  to  its  strong  pleochrolsm. 

0.  FOr.  FOrh.,  7,  220,  1884,  Zs.  Kr.,  10,  114,  1885.    >  Knr.,  Zs.  Kr.,  10.  88, 1884. 
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679.  STMADBLPHITB.    Synadelphit  A.  and  H.  ^àgren,  G.  F5r.  FOrh.,  7,  286,  882^ 


Monoclinic.    Axes  àiiit=^  0-8582  :  1 :  0-9192;   /S  =  OO"*   =:  001   A   lOO 
H.  Sjôgren'. 

100  A  110  =  40°  38^',  001  A  101  =  46**  68',  001  A  011  =  42°  35J'. 

Fomis:  a  (100,  *.i);  i*  (280,  i-\),  o  (120.  î-à);  %  (102,  -  fi).  •(!<»»  H)»  /dH.  -  !)•  d(i\X.  IV 
*  (786.  -  H).  9  (m  H). 


«tt'  =  75*  41' 

r    =  •76^  81' 

M"  =  120'  81' 

o&   =  60-  27' 

iT'  =  109'  22' 

AA'"  =    74°  58' 

ai    =  61'  50' 

r"  =  •64'*  12' 
M'  =     76*  87' 

ui     =    78'  IC 

iê    =  56'  20^' 

ai     =    76"  15' 

îr  =  86'  41' 
=  89*  84' 
=  48'    r 


t 


The  form  shows  some  resemblance  to  that  of  lazuUte  and  Uroconite,  cf.  SjOgren. 

Grystals  prismatic  with  u^  o,  vertically 
striated,  also  pyramidal  with  /  (111)  largely 
deireloped.    Also  in  embedded  grains. 

Gleavage  not  observed.  Fracture  nneven  to 
conchoidal.  Brittle.  H.  =  4*5.  G.  =  3-45- 
3*50.  Luster  vitreous  to  greasy.  Color  brown- 
ish  black  to  black.  Feebly  pleochroic.  Nearly . 
opaque.  Optically  +.  Ax.  pi.  J_  h  and  inclined 
45°  to  è.     Bx»  J_  h.     Ax.  angle  small. 

Comp.  —  2(Al,Mn)A80,.5Mn(OH),.  If 
Mn(Fe)  :  Al  =  2 : 1,  this  requires:  Arsenic  pent- 
oxide 28 '3,  alnmina  4*2,  manganèse  sesqnioxide 
12*9,  manganèse  protoxide  43*5,  water  11*1=100. 
Calcium  and  magnésium  are  also  présent  in  small  amouni. 
AnaL— A.  SjOgren.  Zs.  Kr.,  10,  146.  1885. 


Synadelphite,  SJOgren. 


As,0. 

Al.O, 

Fe,0. 

Mn.Ot 

MnO 

CaO 

MgO 

H,0 

29-81 

616 

1-28 

11-79 

85*71 

8-76 

2*19 

11-89    - 

101-54 

Pyr. — ^Foses  easily  on  charcoal  to  a  blnck  sl«£rg3'  bead:  with  soda  gives  ^ '?!»••  ♦rn' 
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i-eacts  for  manganèse.  Gives  off  water  in  the  closed  tube  and  becomes  black.  Diasolves  readily 
in  acids,  giving  off  chlorine  when  warmed  with  hydrochloric  acid. 

Obs.— Occurs  in  a  poroua  manganif  erous  limeetone,  often  on  barite,  at  the  Moss  mine.  Nord- 
mark.  Sweden. 

Named  from  avv,  toith,  àôeX^ôç,  broth&r,  because  intimately  aasociated  with  other  related 
apecies. 

Re£— 1  Zs.  Er.,  10, 148,  1885  ;  the  +  and  —  signa  attached  to  the  planes  are  given  provi- 
aionally,  as  the  direction  of  obliquity  is  not  fixed.    Cf.  Uamberg.  G  FOr.  FOrb.,  11.  222. 1889. 

580.  FliZNKITB.    A.  Hamberg,  G.  FOr.  Fôrh.,  11,  212,  1889. 

Orthorhombic.     Axes   tf  :  5  :  a  =  0-41306  :  1  :  0-73862  Hamberg'. 
100  A  110  =  22°  26|',  001  A  101  =  60°  47',  001  A  011  =  36°  27'. 

Pormji!  c  (001,  (?),  b  (010.  »4);  m  (110,  /);  e  (101,  1-î),  k  (111,  1).  Alao  doubtfulp  (01-10, 
^).  M  (014.  i-l),  n  (027,  f-l). 

Angles:  mm'"  =  44^  53',  ee'  =  121'  84',  ek  =  *62'*  40',  kkf  =  110'  28',  ibfc"'  =  89**  89^, 
bk  =  *70'*  lOi',  CM  =  10"  28'.  en  =  11"  65'. 

In  minute  crystals,  thin  tabular  |  c;  faces  c  often  striated  ||  à,  also  m,  k,  e 
Bometitnes  vertically  striated.     Grjstals  grouped  in  feather-like  aggregates. 

Brittle.  H.  =  4—4-5.  6.  =  3-87.  Luster  vitreous  to  greasy.  Color  greenish 
brown.  Transparent.  Strongly  pleochroic:  c  (=  a)  orange-brown,  a  (=  èWel- 
lowish  to  brownish  green,  b  (=  c)  yellowish  green.  Optically  +.  Ax.  pi.  |  c. 
Bx  J_  100.     Axial  angle  large;  dispersion  probably  p  <  v. 

Comp.— MnAs0^.2Mn((JH),  or  4MnO.Mn,0,.As,0^.4H,0  =  Arsenic  pentoxide 
30-5,  manganèse  sesquioxide  22*3,  manganèse  protoxide  37-6,  water  9-6  =  100. 

The  composition  is  near  that  of  svnadelphite,  and  there  is  some  resemblance  in  form,  but, 
as  shown  by  Hamberg,  they  can  hardly  be  united. 
AnaL — Hamberg,  on  0*05  gr. 


Ah,0» 

Sb,0» 

Mn,0. 

Fe«Os          MnO 

MgO 

CaO 

H,0 

291 

2-5 

20-2 

1-6»             85-8 
•AlsoAl.O,?. 

1-7 

0-4 

9-9  =  101-1 

Pyr.,  etc.— Same  as  synadelphite. 

Obs.— Occurs  with  caryopilite  and  sarkinite  at  the  Uarstig  mine  near  Pajsberg,  Sweden. 

Kamed  after  the  Swedish  mineraloglst,  Gustav  Flink. 

681.  HUMATOUTB.  Aimatolith  L.  J.  laelstràm,  Ofv.  Ak.  Stockh.,  41,  No.  4,  85, 1884» 
^G.  F5r.  Fôrh..  7,  211,  1884.  HAmatolith.  Diadelphit  H.  J^ôgren,  G.  FOr.  FOrh.,  7,  288,  889, 
.1884.  Zs.  Kr.,  10,  130,  1885. 

Khombohedral.   Axi8<5  =  0-8885;  0001  A  lOÎl  =  *45°  44'  H.  Sjôgren". 
J'omis»  :    6  (0001,  0);  q  (3084,  f),  r  (lOÎl,  i?).  s  (2021,  2),  t  (7078,  })«. 
Angles:  cq  =  37° 85',  cr  =  45"  44,  «  =  64"  1 ,  gq  =  OS**  45f ,  rr  =  76'*  89',  «'  =  102°  IfiT. 

Habit  rhombohedral;  r  8triate.d  horizon tally. 

Cleavage:    c  perfect.     Fi-acture    uneven.     Brittle.     H.  =  3*5.    6.  =  3-30- 

3*40.  Luster  vitreous  to  greasy^  on  cleavage  face  metal- 
loidal.  Color  brownish  red,  garnet-red,  becoming  black 
on  the  surface.  Streak  bright.  chocolate-brown.  Tran8> 
lucent  when  fresh. 

Optically  M«gative.  Refractive  indices:  c»r  =  1-723, 
GOy  =  l'740  Sj.  Exhibits  striking  optical  anomalies  ^ 
sometimes  biaxial  with  small  axial  angle'. 

Comp. — Accordinç  to  Sjogreu,(Al,Mn)As0^.4Mn(0H),. 
The  manganèse  protoxide  is  in  part  replaced  by  magnesia.  The  percenta^  com- 
position (Sj.,  cale.)  is:  Arsenic  pentoxide  22-6,  alumina  7'6,  iron  sesquioxide  1-2, 
manganèse  protoxide  48-9,  magnesia  5-6,  water  14-2  =  100. 
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^1,  C.  H.  Lundstrôm.  Zs.  Er..  10.  142,  1885.    2,  A.  SJôgren,  ibid. 


As,0. 

Al.Ot    FeaOs 

MnO 

CaO 

MgO 

H.O 

1. 

21-55 

6-89        101 

46  86 

0-66 

6-66 

13-98  infiol.  0*64  =  97-7a 

2. 

22-54 

8-61 

50-98 

0-71 

5-88 

14  02  =  102  24 

Igelstrôm's  analysis  gave:    AssO»  25*70.   MnO   84*55,   FeO  1805,   MgO  810,  CaO  2*52,, 
H,0  1608  =  100. 

H.  SjOgren  argues  that  tbe  manganèse  is  chiefly  présent  as  sesquioxide. 

T. — o,  B, 


dues  not  fuse;  ^ves  off  water  and  becomes  black,  on  strong  ignition  becomes- 
brown  (Mns04).  On  charcoal  gives  arsenical  fumes,  and  with  soda  a  manganèse  réaction.  Easily 
soluble  in  acids. 

Obs. — Occurs  in  crystuls  lining  cavities  in  a  manganiferous  limestone  with  magnetite;, 
jakobsite,  and  tluorite  at  tbe  Moss  mine  in  ^ordmark,  Sweden. 

Kamed  from  ai^a,  blood,  in  allusion  to  ils  color;  diadelpbite  from  ôiî-,  iwice,  and  d6€X<f>CL%^ 
hroVier,  because  of  ils  close  association  with  allactite.    The  former  name  bas  the  priority. 

ReL— 1  L.  c.  *  Lorenzen,  Ofv.  Ak.  Stockh.,  41,  No.  4,  95,  1884.  *  »ee  Btd..  Bull.  Soc. 
Min.,  7,  124,  1884,  who  refers  it  to  the  monoclinic  System,  also  Lorenzen  and  H.  Sj. 

682.  ARSBMIOPIiSITB.  IgeUtrùm,  Bull.  Soc.  Min.,  11,  209,  1888,  Jb.  Min.,  2,  117„ 
1888. 

Massive,  cleavable  ^rhombohedral  ?).  Optically  uniaxial,  positive.  Color 
brownish  red.  Streak  yellowish  brown.  Opaque  in  the  mass.  Transparent  and 
blood-red  in  thin  section. 

Comp.— Perhaps  R,R,(0H),(A80,),    or    R.R(A80J,.fR(0H),  or  9R0.R^0,. 

3A8,0,.3H,0.     R  =  Mn,Ca,  also  Pb,Mg;  R  =  Mn,  also  Fe. 
AnaL— îgelstrOm,  1.  c. 

AstO.        8b,0»       Fe,0.  MnO  PbO  CaO         MgO         H,0 

44*98  tr.  8*68  28-25»  448  8*11  8*10  5*67  Cl  «r.  =  98*27 

»  Regarded  as  Mn,0.  7*80,  MnO  21*25. 

It  la  believed  that  the  manganèse  is  présent  In  part  as  sesquioxide,  and  the  relation  MusOs 
7*80,  MnO  21*25  is  suggested,  but  this  is  assumed  somewhat  arbitrarily  and  needs  confirmation. 

Pyr. — Decrepitates  and  on  charcoa]  fuses  B.B.  easily,  leavine  a  black  slag,  giving  arsenical 
fumes,  and  a  trace  of  a  lead  sublimate.     Easily  soluble  in  hydrocnloric  acid. 

OlNL — Occurs  at  the  Sjô  mine,  Qrythytle  parish,  Sweden,  with  rhodonite  in  crystalline  lime- 
stone; it  forms  thin  veins  or  nodules. 

Kamed  irregularly  from  the  Latin  anenieum  and  Greek  nXeîor,  more,  because  it  adds  to 
the  number  of  related  minerais  already  described. 

Pmîurasitk  L.  J.  IgeUtrôm,  G.  FOr.  Fôrh.,  11, 891. 1889;  Jb.  Min.,  1,  258.  1890. 

In  masses  of  a  bluish  black  color  and  opaque.  H.  =  4.  Fracture  conchoidal.  Luster  sub- 
metallic.  Color  bluish  black,  and  streak  black  with  a  falnt  tinge  of  red.  Opaque.  ContainB 
arsenic,  a  little  antimon}[,  manganèse  and  iron  protoxide,  water;  not  analyzed.  Occurs  at  the 
SjO  mine,  Gr3rtbytte  parish,  Orebro,  Sweden.  It  form  bands,  1  cm.  or  less  in  thickness,  on  the 
side  of  arseniopleite,  and  is  hence  named  from  nXevpd,  aide. 


683.  BSANOANOUTIBUTU.  L.  J.  IffeUtrâm,  G.  FOr.  FOrh.,  7.  210,  1884  ;  Bull.  Soc. 
Min.,  7,  120,  1884.    Hftmatostibiite  Id.,  ibid.,  8,  148.  1886.     Hematostibiite. 

In  embedded  grains;  orthorhombic?.     Compact. 

Color  black.     Streak  brownish.     Opaque. 
,  Var. — The  above  characters  apply  to  manganostibiite.     Hematostibiite  is  blood-red  in  thin 
splinters.     Optically  — .    Bx  x  cleavage.     Ax.  angle  small.    Pleochroic. 

Comp. — ^uighlv  basic  manganèse  antimonates.  For  manganostibiite  the  formula  lOMnO.SbsO» 
is  suggested;  for  hematostibiite,  SMuCSbiO»  or  9MnO.SbtOs.  Arsenic  may  replace  part  of 
the  antimony,  and  iron,  etc.,  the  manganèse. 

Anal.— 1,  2,  IgelstrOm,  1.  c. 

1.  ManganoëUbnie 

2.  Hematoitibnie 


Sb,0» 

AsiO» 

MnO 

FeO 

CaO        MgO 

2409 

7-44 

55-77 

500 

4*62         800  =    99*92 

37-2 

51-7 

9-5 

1*6           =  100 
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Pyr. — B.B.  does  DOt  fuse,  but  gives  an  antimony  coadng  on  cbarcoal;  with  soda  reacts  for 
manganèse.  Dissolves  completely  in  hydrochloric  acid;  with  nitric  acid  gives  a  clooded 
soluuon. 

Obs. — ^Manganostibiite  occurs  at  Nordmark.  Sweden,  in  crystalline  manganesian  limeilone 
wltb  other  maneaniferous  minerais,  as  hausmannite,  pyrochroite.  allactite. 

Hematostibiite  is  found  at  the  Sjô  mine.  Grythytte  parish,  Orebro,  Sweden,  filling  ▼eioi 
with  calcite,  also  tephroite. 

The  foUowing  are  other  antimonates  containing  manganèse,  but  imperfectly  invettigaled 
and  of  doubtf  ul  relations  : 

Fbrrobtibian  L.  J.  IgeUtrôm,  G.  FOr.  FOrh.,  11.  889.  1889;  Jb.  Min..  1.  250.  1890. 

In  moDoclinic  (?)  crystals  with  a  (100).  b  (010).  c  (OiOl).  Gleavage  in  two  or  three  direcdons. 
H.  =  4.  Luster  submetallic.  Color  black.  Streak  brownish  black  tending  to  red.  Weaklf 
magnetic.    Anal. — IgelstrOm,  1.  c. 

8b,0.  14-80       FeO  22  60       MnO  46-97       MgO.CaO  214       H,0  10*84       SiO,  224  =  99^ 

B.B.  fuses  on  thin  edges  to  a  black  magnetic  glass.  Oives  antimony  fumes  on  charootL 
Dissolves  only  imperfectly  in  acids. 

Occurs  embedded  in  massive  rhodonite  at  the  SjO  mine.  Grythytte  pari.sh.  Orebro,  Sweden. 

Stibiatil  L,  J.  IgeUtrôm,  G.  FOr.  FOrh..  11,  891, 1889;  Jb.  Mio.,  1,  254.  1890. 

In  prismatic  crystals  (monoclinic?)  with  rectangular  and  rhombic  cross-section.  H.=  5-5*5. 
Luster  metallic.  Color  and  streak  iron  black.  Opaque.  Not  magnetic.  Contains  antimoDy, 
manganèse,  iron,  water.    An  approximate  analysis  gave: 

Sb,Oft  80  Mn,0.  44  FeO  26    =    100 

Occurs  embedded  in  polyarsenite  (sarkinite,  p.  779)  and  associated  with  tephroite  at  the  SjO 
mine.  Grythytte  parish,  Orebro,  Sweden. 

684.  ATBLBSTITB.    Breithaupt,  Char.  Min.  Syst.,  807,  1882. 

Monoclinic.  Axes  à:h:é  =  0-9334  :  1  :  1-5051;  /3  =  ♦YO^  43'=  001  A  100 
fiusz'. 

100  A  110  =  41°  22f ',  001  A  101  =  44°  48^',  001  A  011  =  54°  5H'. 

Porms:  a  (100,  i-î).  ô(010,  ^i).  c  (001.  0),  «(810,  ù&);  m  (110,  /),  rf  (101.  -  1-i),  ^(ÎOl,  !■«), 
-€  (011,  1-i),  0  (111,  -  1).  q  (818.  -  1-8). 

Angles  :  «'"  =  82"  44',  mm'"  =  ♦82'  45*',  cd  =  44"  48',  eg  =  72"  65*',  a'g  =  *88"  21f. 
^'  =  109'  48'.  eo  -  68"  89',  oo'  =  66"  40',  q^  =  24"  44'. 

In  minute  crystals  tabular  J  a  and  with  g  (ÎOl)  also 
prominent;  faces  usually  smooth  and  brilliant. 

Cleavage  :  basai,  indistinct.  H.  =  3-4*5.  Q.  =  6'4  Bu» 
Laster  adamantine.  Color  sulphur-yellow.  Transparent  to 
transi  ueen  t. 

Comp. — Basic  bismuth  arsenate,  H^Bi^AsO,  or  3Bi,0,. 
As,0j.2H,0  =  Arsenic  pentoxide  13-9,  bismuth  trioxide  83'9, 
water  2  -2  =  100. 

The    composition     is    interpreted    by    Busz   as   either 
(BiO),(Bi(OH).)AsO,  or  (more  probably)  BiAsO,.2(BiO)OH. 
AnaL— E.  Busz,  Zs.  Er.,  16,  625, 1889. 

A8,0.  14  12  Bi,0«  82-41  Fe,0,  051  H,0  192    =    9896 

Obs.— Occtirs  very  sparingly  on  bismutoferrite,  associated  with  erythrite  at  the  Neubilfe 
mine,  Schneeberg,  Saxony. 

Nniiied  from  ctreXîfÇ,  ineampleU,  presumably  because  its  composition  was  unknown  when 
first  described.    Breithaupt  remarks  upon  the  resemblance  of  the  crystals  to  the  Swiss  titanite. 

R«f.— 1  Zs.  Er..  16,  625,  1889.  Cf.  earlier  Rath  (Pogg.,  136,  422.  1869).  who  nude 
^  =r  205  and  o  =  îll. 
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C.  Hydrous  Phosphates,  Arsenates,  etc.— Normal  Division. 

àihiè 

-ite  (NHJMgPO,  +  6H,0    Orthorhombic    0-6664  : 1 :  0-9121 

.anite  Ca,P,0,  +  H,0  Amorphous 

Ite  Zn,P,0,  +  H,0?  Orthorhombic    0-6722:1:0-4717 


àihiè  fi 

588.     Dickinsonite          B,P^.  +  iH,0    Monoclinic    1-7320  : 1 :  11981  61°  30' 

B  =  Mn  :  Fe(Ca)  :  Na,(K^Li,)  =  6:3:2 

689.     Rllowite               RJ^,0,  +  4H,0    Monoclinic    1-7303:1:1-4190  89**  61' 

B  =  Mn  :  Pe(Ca)  :  Na,  =  6  :  2  : 1    or  1-7303  : 1 : 1-1093  68°  31' 


Roselite  Group.    Triclinic 

590.  BoieUte  (Co,Ca),Afl,0.  +  2H,0 

à:h:è  =  0-4636  :  1 :  0-6560;  a  =  90°  34',  fi  =  9V  (/,  y^  89'  80' 

591.  Brandtite  Ca,MnA8,0.  +  2H,0 

598.    Fairfieldite  Ca.MnP,0,  +  2H,0       ' 

à:h:i  =  0-2797  : 1  :  0-1976;  «•=  102°  9',  fis:W88\  yss  TT  80' 


593.    MesaeUte  (Ga,Fe),P,0.  +  2{Rfi  Triclinic 


594.  Beddingite  Mn.P.O.  +  3H,0    Orthorhombic    0*8678  : 1  :  0-9486 

595.  Picropharmaeolite      (Ca,Mg),As,0.  +  6H,0 


596.    Trichalcite  Gu,A8,0.  +  5H,0 


Vivianite  Group.    Monoclinic. 

Hydrons  phosphates,  etc.,  of  magnésium,  iron,  cobalt,  nickel,  zinc 

B^P.O,  +  8H,0.     B  =  Mg,Fe,Oo,Ni,Zn. 

à'.ïià  fi 

597.  Vivianite                          Pe.P.O,  +  8H,0           0  7498:1:0-7016  76°  34' 

598.  Symplesite                        Fe.As.O,  +  8H,0          0-7806  : 1 : 0-6812  72'  48' 
699.    Bobierrite                         Mg,P,0,  +  8H,0 

600  Eœmesite  Mg.As^O,  +  8H,0 

601.  Brythrite  Co.As^O,  +  8H,0         0-76     sis  0-70       76* 

602.  Annabergite  Ni,As,0.  +  SH.O 
606.  Cabrerite  (Ni,Mg),As,0,  +  8H.0 
604.  Kottigite  Zn^As.O.  +  8H,0 


605.  Bhabdophanite  (La,Di,Y)P0,  +  H,0 

606.  Chnrchite  CePO,  +  4H,0  Honoclinic 


806 
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Scorodite  Group.    Orthorhombic. 


607.  Scorodite 

608.  Strengito 


609.  Phosphoiiderite 

610.  Barrandite 

611.  Yariflcite 

612.  Callainite 
618.  Zepharoviohite 
614.  Koninckito 


FeAsO,  +  2H,0 
FePO,  +  2H,0 


à  :i  :  è 
0-8658  : 1  :  0-9541 
0-8652  : 1 :  0*9827 


alla 
2FeP0,  +  3iH,0    Orthorhombic  0-5330  : 1  :  0-8772 

(Al,Pe)PO,  +  2H,0 

AIPO4  +  2H,0       Orthorhombic       4:8  =  0648  : 1 
AlPO,  +  2iH,0 
AlPO,  +  3H,0  ? 
FePO,  +  3H,0 


686.  BTHUViTB.    Struvit  Ulex,  Ofv.  Ak.  Stockh..  3,  82, 1845,  Lleb.  Ann.,  68,  99, 1846» 
66,  41,  1848.    Guanite  E.  F.  Teaehemaeher,  Phil.  Mag.,  28.  546,  1846. 

Orthorhombic,  hemimorphic.   Axes  àih  :é==  0*56643  :  1  :  0-91207  Sadebeck*. 
100  A  110  =  29°  31}',  001  A  101  =  ♦58**  9f,  001  A  011  =  42°  22'. 


Formi': 
a  (100,  ^)« 
b  (010.  i-l) 


e  (001.  0) 
p  (120.  p-i) 
9  (607,  H)» 


ê  (101.  1-i) 
H  (801,  8-i)* 
i  (025,  i- V 


q  (011. 1-1) 

h  (021,  2-1) 
k  (041,  MY 


P  (0161,  16.1)» 
t  (191,  24) 


jti 


pp'  =  97'  8* 
••  =  116'  W 
^     =    84'  44' 

1. 


5. 


hh'  =  122'  82^ 
kkf  =  149'  20i' 
<r    =    75'  29' 

2. 


tt"  =  185*  IV 
W  =  87'  48' 
|M    «    56'  47f 


#9  =  •67*    8i' 
1»9  =    69*  4a 


Sadebcck. 


Fig.  1,  Sadebeck.    2,  8,  Ealkowsky.    4,  Rath. 

Twins:  tw.  pi.  c  (f.  5).  Habit  varied:  priematic  1  <5,  or  |  axis  à\ 
also  flattened  ||  ô,  or  again  ]  c,  Usually  hemimorphic,  the  extremity 
terminated  by  the  dômes,  s  (101),  q  (011),  etc.,  being  the  antilogoas. 
pôle,  and  the  basai  plane,  c,  predominating  at  the  analogona  pole^ 
cf.  f.  1-4. 

Cleavage:  0  sometimes  perfect;  h  less  so.  Fracture  conchoidal 
to  nneven.  Brittle.  H.  =  2.  G.  =  1*65-1 -7.  Color  slightly 
yellowish  to  brown;  white.  Luster  vitreous.  Translucent;  somo» 
times  opaque.  Tasteless,  being  but  slightly  soluble.  Pyroelectric% 
see  above. 

Optically  +.  Ax.  pi.  \  c,  Bx  J_  ô-  Dispersion  p  <  v  larga 
Axial  angle  variable,  increased  by  beat,  Dx.* 


STRUVJTK  SOT 

SE  =59'*8(yMlr.    2E  =  60' 8(K  Lang    2£  =  60' 80II7 
2E,  =  46'83'    2By  =  47'80'    2E^  =  48' 46' Dx.    /!^,  =  1-497    )»y  =  1-502 
Al80   2E,  =  41'49'at6'aC.,    48' 14' at  21i%    46' 4' at  47'.    51' 50' at  95 '6 
2Er  =  59'-  40'  Li  2Bj  =  60'  56'  Na,  Kalkowaky» 

Comp.— NH.MgPO,  +  6H,0  =  Phosphorus  pentoxide  29 '0,    magnesia  16 '3,, 
ammonium  oxide  10*6,  water  44*1  =  100. 

AnaL— 1,  Ulex,  Jb.  Min.,  51,  1851,  also  other  anals.  2,  PittinaD.  Contr.  Min.  Victoria,  56» 
1870.    8,  Quoted  by  Rath,  Ber.  nied.  Ges.,  8,  1879.    4,  Maclvor,  Ch.  News,  65,  215,  1887. 

P,0»         MgO  (NH«),0        H.O      FeO      MnO 

1.  Hamburg  .     28*56  18*46  58*76  806  1*12  =    99*96 

2.  Skipton  Caves  28*81  16*57  54*49  0*95  tr.  =  100*82 
8.  "  "  28*45  16*27  10*74  44*28  —  =  99*74 
4         ••           "  28*82  16*07  10*57  [48*57]   0*81  0*16  =  100 

■ 

Pyr.,  etc. — In  the  cloaed  tube  glves  off  water  and  ammonia  and  becomes  opacjue» 
B.B.  colore  tbe  flaine  green,  and  fuses  easily  to  an  enamel  wbicb,  heated  with  cobalt  solution^ 
assumes  a  beautiful  purple  color.    Soluble  in  acids. 

Obs. — Found  in  guano  from  Saldanha  Bay,  coast  of  Africa,  embedded  in  patches  of  crys- 
Cals;  also  under  an  old  churcb  in  Hamburg,  wbeie  quantities  of  cattle-dung  existed  in  tbe  solk 
aboyé  a  bed  of  peat  wbich  contained  the  ciystals.  Also  similarly  at  Uomburg  ▼.  d.  H.  (Eal^ 
kowsky*).    In  the  bat  guano  of  the  Skipton  Caves  near  Ballarat  in  Victoria. 

Named  after  the  Russian  statesman,  v.  Struve. 

Axti£ — A  not  uncommon  artificial  product,  cf.  Haushofer,  1.  c.  Well-developed  crystals  of 
Btruvite  bave  been  obtained  by  Robinson  in  tubes  of  nutrient  g^latin  and  agar-suear,  in  which 
varions  micro-organisins  were  being  cultivated;  see  Cambr.  Phll.  Soc.,  May  20,  18§9i  also  SoUy» 
ref.^  below.    Formed  also  from  Koch's  ''  Fleischpepton,"  Arzruni,  réf.*. 

Rel— 1  Hamburg,  Min  Mitth.,  118.  1877;  the  position  of  Sbk.  is  hère  taken. 

*  See  Sbk.,  1.  c.  for  early  literature,  etc.  On  struvite  from  the  Skipton  Caves  near 
Ballarat,  Victoria,  see  Ulrich',  Contr.  Min.  Vict.,  1870,  and  Rath,  Ber.  nied.  Ges.,  10,  1878.  On 
artif.  cryst.,  see  Haushofer,  Zs.  Kr.,  4,  48,  1880,  also  Solly,  Arzrimi,  below.  '  Éal kowsky,  Zs. 
Kr.,  11.  1,  1885.  «Solly,  on  artif.  cryst.,  Min.  Mag.,  8,  279,  1889;  possible  telartohednsm  ia 
suggested,  cf.  Sbk.  *  Arzruni.  artif.  ciyst.,  Zs.  Kr.,  18,  60,  1890.  *  Propr.  Opt.,  2,  80,  1859; 
N.  R.,  95,  1867. 

QvASo  MiNSRALB.  C.  U.  Shcpard,  Rural  Carolinian,  1,  470,  1870.  The  substance» 
described  occur  in  the  guano  of  Guaf&ape  Island,  400  miles  north-east  of  the  Chincha  Islands. 

OuanapiU  occure  in  irregular  balls  and  veins  looking  like  red  rock-salt  but  havinir  a  rhom-^ 
hic  cleavage.  H.  =  1-2.  Q.  =  2*3.  Soluble  in  4-5  pU.  of  water  at  60'.  Taste  bitter  and 
saline.  A^alysis  fave:  Potassium  sulphate  67*75,  ammonium  sulpbate  27*88.  ammonium  oxalate 
8*75  =  99*88.  Itioses  ammonia  on  exposure  to  the  air.  Heated  to  redness  leaves  a  residue  of 
about  70  p.  c.  of  potassium  sulphate.  It  is  near  taylorite  (p.  895)  In  composition.  Quanoxalate 
is  stated  to  be  a  pseudomorph  of  birds'  eggs;  the  spécimens  are  exteriorly  white,  **  and  seem  ta 
retain  portions  of  the  original  shell,  but  thèse  when  tested  seemed  to  be  a  mixture  of  phosphate 
and  oxalate  of  lime.  "  Within  the  substance  is  f oliated  and  bas  a  rhombic  cleavage.  Color 
cream  white;  luster  pearly;  translucent.  H.  =r  1-2.  G.  =  1*58.  When  heated  swells  up, 
tums  black,  partially  fuses,  gives  off  ammonia  fumes,  and  leaves  a  white  residue  of  potassium 
sulphate.  Composition  stated  to  be  potassium  sulphate  40  20,  ammonium  oxalate  29*57,  water 
80*46  =  100'28-~a  very  doubtful  compouud.  Oxammite,  phosphammite,  and  biphasphammite  are 
other  names  given  by  Shepard  for  supposed  new  species  cousisting  of  ammonium  oxalate, 
ammonium  phosphate,  and  ammonium  biphosphute. 

Bpiglavbiie  and  crystallized  OUiubapatite  of  Shepard  (Am.  J.  Se,  22,  98.  99,  1856).  One  or 
the  other  of  thèse  may  be  metabrushite  or  brushite.     On  glaubapatite  see  p.  769. 

EpiglatUnU  is  described  as  occurring  in  "  small  aggregates  or  iuterlaced  masses  of  minute 
semi- transparent  crystals  of  a  shining  vitreous  luster.  wnich  are  always  implanted  on  druses  of 
glaubapatite,  with  H.  =  about  2*5,"  and  as  being  "  a  largely  hydrate  phosphate,  chiefiy  of  lime, 
and  may  also  contnin  magnesia  and  soda."  Itis  not  impossible  that  the  minerai  is  metabrushite, 
although  some  characters  are  iuconsistent  with  such  a  conclusion.  If  so.  the  name  epiglaubiû 
(meaning  occurring  implanted  on  glaubapatite)  is  inapplicable,  und  should  be  rejected. 

BeàoTutite.  A  name  given  by  C.  U.  Shepard  to  a  hydrous  phosphate  of  aluminium  and  iron 
from  Redonda.  W.  I.  Found  in  nodular  aggreerations  Translucent  to  opaque.  Color  grayish 
to  vellowish  white.  H.  =3*5.  G.  =  1*9(J-2Ô7.  Spécimen  analyzed  contained:  SiO«  8*8, 
P,0»  40*19.  H9O  24*73,  Am.  J.  Se.  60,  96,  1870.  An  enrlier  analysis  gave:  P,0»  43*20,  Fe,0» 
14*40,  A1,0,  16  60,  H,0  24  00,  SiO,  1  60,  CaO  0*57  =  100*37,  contained  also  truceà  of  SO„ 
Ka,  Cl,  and  MgO.  B  B.  infusible.  Heated  with  solution  of  cobalt  gives  a  deep  blue  color. 
Am.  J.  Se.,  47,  428,  1869. 

DiTTMARiTE,  MuLLEuiTE  MocIvoT,  Ch.  Ncws,  66,  215,  1887.  Stated  to  be  new  species 
from  the  L'uano  of  the  Skipton  Caves  near  Ballarat,  Victoria. 
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686.  OOLXiOPHANITB.  Eollophan  Sandberger,  Jb.  Min.,  806.  1870.  Monite  C,  TT, 
Shspard,  Am.  J.  Se,  23,  402,  1882. 

Amorphous.  Collophanite  appears  in  layers  resembling  symnite  or  opal,  with  conchoidal 
fracture;  mouite  in  sUghtly  cohérent  masses,  witb  earthy  fracture.  H.  =  2-2*5;  G.  =  8*7, 
•coUophaDite;  2*1,  monite.    Luster  dull.    Colorless  or  snow-white,  yellowish  wbite. 

Oomp.— CaaP,0«  +  H.O  or  8CaO.PiO».UsO  =  Pbospborus  pentoxide  48*8.  lime  51  Si 
water  5*5  =  100. 

AnaL— 1,  Eôttnitz,  quoted  by  Sandberger,  1.  c.  ;  la,  same,  after  deducting  calcium  car- 
bonate.   2,  C.  U.  Shepard,  Jr.,  after  deducting  464  p.  c.  gypsum. 

G.  P,Os  CaO  MgO  H»0 

1.  Sombrero         2*70  8910  60  70  0*80  5'02*  CQ,  8*96  =  iN)*66 
la.         *•                                       4316           5000           0  88           6:54    =    99-58 

2.  Mona  21  41 92  51  15  —  6  98    =  100 

•  At  100%  8-36  H,0. 

Pyr.,  etc.— Fujes  with  difficulty  to  a  white  enamel;  gives  off  water  in  the  closed  tube; 
collophanite  decrepitates  violently  B.B.     Soluble  in  hydrochloric  acid. 

Obs. — Collophanite  occurs  on  the  island  of  Sombrero,  having  been  formed  in  the  elevated 
coral  reef  by  infiltration  of  the  salts  from  the  overlying  guano.  Monite  is  found  intimately 
associated  with  mouetite,  as  also  with  gypsum  and  cafcite,  at  the  islands  Mona  and  Moneta  in  the 
West  Indles.     Of.  monetite.  p.  784. 

Colif)phanite  is  named  from  KoXXa,  glus,  and  (patvea^at,  to  appear,  in  allusion  to  ita 
colloïdal  aspect.     Monite  from  the  locality. 

PyROPHOBPHORiTB  C.  U.  Skepard,  Jr.,  Am.  J.  Se.,  16,  49,  1878. 

Massive,  earthy.  H.  =  3-3'5.  G.  =  2*50-2-58.  Color  snow-white.  dull;  also  in  part 
bluish  gray,  with  small  botryoidal  structure.  Analysis:  Shepard  after  deducting  impurities 
(about  2  p.  c): 

i  PîO.  51-67  CaO  4516  MgO  817  =  100 

m 

The  formula  calculated  is  :  M^sP^Ot  +  4(CatPsO«  -j-  CatPsOi).  Kamed  in  allusion  to 
its  apparent  composition  as  a  pyrophosphate;  the  nature  of  the  material,  however,  makes  ItB 
homogeneity  seem  very  questionable.    From  the  West  Indies;  exact  locality  not  stated. 

687.  HOPBITB.  Br&wêUr,  Trans.  R.  Soc.  Edinb..  10. 107, 1826  (1828).  Prismatoidischer 
Zinkphyllit  BreUh.,  Char.,  88,  1882.  Stilbite  duovigêsimale  Hàuy,  cf.  Dz.,  Bull.  Soc.  Min., 
â,  138.  1879. 

Orthorhombic.    Axes  à:l\è  =  0-5722  :  1  :  0-4717  Léry*. 

100  A  110  =  29°  46Î',  001  A  101  =  39**  30',  001  A  011  =  25^  15f . 

Forma  :  b  (010,  i-l)  x  (820,  »-{)  ê  (120,  i-S)  e  (101,  14) 

«  (100.  ûi)  e  (001,  O)  m  (110,  /)  u  (108,  fi)  ^  dH.  1) 

a»"'    =  4r  46'  uu*  =  80'  44'  a«  =  «SO*  80'  r/    =    78"  25' 

mm'"  =  59'*  88'  «'    =  79'    0'  cr  =   48"  81i  rr'*'  =  •40*    0' 

êi'       =  82"  18' 

Crystals  minute,  prismatic.  Faces  b,  s  striated  vertically.  Also  in  reniform 
masses,  and  amorphous. 

Cleavage:  a  perfect;  b  less  perfect.  Fracture  uneven.  Brittle.  H.  =  2-5-3. 
G.  =  2-76  Br-;  2-85  L.  Luster  vitreous;  a  somewhat  pearly.  Color  grayish 
white;  reddish  brown  when  compact.     Streak  white.     Transparent  to  translucent. 

Optically  — .     Ax.  pi.  ||  c.     13x  JL  b.    Dispersion  p  <  v  weak.     Ax.  angles: 

2E,  =  78'  :r  glass  2Ey  =  78**  85'  Na 

»Ha.r  =    54"  47'      2Ha.y  =    54"  52'    also        2Er  =  84"*  49i'    2Ey  =  85'  7' 
«Ho.r  =  125*  52'      2Ho.y  =  125"  47'  .-.    2Vp  =  54"  89       2Vy  =  54-44'    A-  =  1469 

/5y  =  1-471  Dx. 

Comp. — Probably  hydrous  zinc  phosphate,  Zn,P,0,  +  H,0  =  Phosphoma 
pentoxide  35-2,  zinc  oxiae  69'3,  water  4*5  =  100. 

The  natural  minerai  has  not  been  analyzed;  the  above  isthe  composition  of  an  artificial 
sait  having  tbe  form  (Dx..  1.  c.)  of  hopeite,  Friedel  and  Saraain,  Bull.  Scnc.  Min.,  2,  168,  1879. 
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P]fr.,  «te — DlasoWes  without  effeirescenoe  iO'  hydrochloric  or  nitiic  add.    B.B.  jrfvoi  ont 

^ater,  and  fuses  with  difflculty  toa  clear  colorless  globule,  tingeing  the  flame  green.  With  soda 
It  affords  a  scoria  which  is  yeUow  when  hot.  and  gives  out  copfous  fumes  of  zinc  and  some  of 
cadmium. 

Obs.— Found  in  cavities  in  calamine  at  the  zinc  mines  of  Altenberg,  near  Aix-la-Chapelle. 

Kamed  in  honor  of  Prof.  Hope  of  Edinbureh. 

Rail— >  Ann.  Mines,  4,  617,  1848.    Cf.  also  Haid.,  quoted  bj  Brewster,  1.  c,  and  Dx.,  1.  c 


688.  DIOKXNBOMITB.    G.  J.  Bruàh  and  B,  8.  Dana,  Am.  J.  Se.,  16,  114.  1878. 

Monoclinic.     Axes  à  :  î  :  <5  =  1-73205  :  1 :  1-19806;    fi  =  HV  30'  =  001  A 
100  £.  S.  Dana*. 

100  A  110  =  56**  41f ',  001  A  101  =  42°  13^,  001  A  011  =  46**  28^'. 

Fomia:  a  (100,  »-i),  c  (001,  0);  ar(801,  -84);  y  (Î03,  fi)»  »  (^1.  5-*)»  P  (ÎH.  1), 
ê  (S21.  2). 

Angles  :  ey  =  12"*  60',  <w  =  ♦42'  80'.  en  =  79*  15'.  cp  =  61*  8i',  a  =  82*  2i', 
pp'  =  98'  40*,    «#'  =  118"  7'.    Angle  a'ep  =  *eO*. 

Crystals  tabnlar,  pseudo^rhombohedral;  triangular  striations  on  e.    Gommonly 
foliatea  to   micacée  as;    also  curved 
lamellar,  radiated  or  stellated.  *•  ^ 

Gleavage:  c  perfect^  separable 
into  thin  lamellœ.  Fractare  uneven. 
Brifctle.  H.  =  3-5-4.  G.  =  3-338- 
3-343.  Lnster  vitreons»  on  c  somcf- 
what  pearly.  Color  olive- to  eil-green^ 
gi-ass-green  ;  slightlj  dichroic.  Op- 
tically  biaxial. 

Comp.— 3R,P,0,  +  H,0  with 
B  =  Mn,  Pe,  Na,  chiefly,  also  Ca,  K„ 
LL.     The  ratio  for  Mn  :  Pe(Ca)  :  Na, 

(K^LiJis  closely  6:3:2,  which  reqaires:  Phosphoms  pentoxide  39-9,  iron  prot- 
oxide  16*5,  manganèse  protoxide  32*6,  soda  9*3,  water  1*7  =  100. 

Anal.— 1,  2,  H.  L.  Wells,  Am.  J.  8c.,  39,  214,  1890,  upon  material  of  established  purlty. 

P,0.     FeO     MnO    CaO  Na,0  K,0  Li,0  H.O 

1.  G.  =8-148       89-57    18-25    81 '58    215    7*46    1*52    017    1-65  quartz  2-58  =  99*98 

2.  40  89    12*96    8188    209    7*37    1*80    0*22    1*68 quartz 0*82  =  99*61 

Earlier  analyses,  8,  4,  by  Penfield  (quoted  by  Brush  and  Dana,  1.  c.)  were  made  on  much 
less  pure  material,  they  show  more  lime  and  water  and  less  alkalies. 

8,  after  déduction  of  impurities.  viz.,  8*30  p.  c.  quartz  and  6*89  p.  c.  eosphorite;  4,  after 
deducting  1  '89  p.  c.  quartz.  6*89  p.  c.  eosphorite. 

Li,0      Na,0      K,0       H.O 

0-08        5*26        0-89        8*86  =  100-25 
0*24       4-78        0*78        888  =  100 

P3rr.,  etc. — In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  but  the 
last  portions  react  faintly  acid;  the  residue  is  magnetic.  Fuses  in  the  naked  lamp-tlame,  and 
B.B.  in  the  forceps  colora  the  flame  at  flrst  green,  then  greenish  yellow;  reacts  for  iron  and 
manganèse  with  the  fluzes.     Soluble  in  acids. 

Obs.— Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  intimatelv  associated  with  eosphorite, 
triploidite.  and  other  species  in  nests  in  a  vein  of  albitic  granité.  Often  disseminated  in  minute 
plates  through  massive  eosphorite,  giying  it  a  green  color;  similarly  embedded  in  lithiophilite. 
Named  after  Rev.  Wm.  Dickinson,  lormerly  of  Redding. 

Réf.—»  L.  c,  1878.    •  Id.,  ibid.,  39.  218.  1890. 

689.  FILIlOWXTB.    O.  J.  Bruêh  and  B.  8.  Dana,  Am.  J.  Se.,  17,  868,  1879. 

Monoclinic.  Axes  à:h:è  =  1-7303  : 1 :  1-4190;  fi  =  89^  50f  =  001  A  100 
E.  8.  Dana. 


' 

P.O. 

FeO 

MnO 

CaO 

8. 

89*86 

12*40 

2510 

18*86 

4. 

89-58 

11*90 

23  96 

[14-98] 
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100  A  110  =  69°  58J,  001  A  ÎOl  =  39**  26',  001  A  011  =  54**  49i'. 

Fomu:    e(001,  0);    J(201, -2-i),    p  (111,1). 

Angles:    ed  =  •58'  81'.  ep  =  •68*  40',  /jp*  =  •96*  ST.  *  =  95'  18i'. 

If  d  be  made  100.  the  axial  ratio  becomes  somewhat  similar  to  tbat 
of  dickinsonite,  as  shown  below. 

Habit    peeudo-rhombohedraL      In    grannlar   crystalline 
masses. 

Gleavage:  c  nearly  perfect.     Fracture  nneven.     Brittle. 

H.  =  4'5.     O.  =  3*43.     Luster  subresinous  to  greasy.     Coior 

wax-yellow,  yellowish  to  reddish  brown,  colorless.  Transparent 

to  translucent.     Optically  biazial,  bisectrix  X  ^'  approz. 

€omp. — A    hydrous    phosphate  of  manganèse,   iron,  calcium,  atu)   sodium, 

3R,P,0,  +  H,0.  If  B  =  Mn  :  Fe(+Ca)  :  Na,  =  6  :  2  : 1,  thisrequires:  Phosphorus 

pentoxide  39-6,  iron  protoxide  13*4,   manganèse  protoxide  39'ô,  soda  6*8,  water 

1-7  =  100. 

AnaL— 1,  Penfleld,  Am.  J.  8c.,  17,  868,  1879.    2,  H.  L.  Wells,  ib.,  39,  215,  1890. 

PtOi        FeO       MnO       CaO      Na«0      litO      HtO     quarts 

1.  f    8910       9-88       89-42       406       5*74       006       1*66       0*88    =  10027 

2.  '     89-68       9-69       89-68       868       544       0-07       1-58       1 02    =  100-69 

Pjrr. — B.B.  fuses  at  1-5,  wlth  intumescence  to  a  black  feebly  magnetic  mass,  coloring  the- 
flame  momentarily  pale  green,  then  intenselv  vellow.    In  the  closed  tube  a  little  neutral  water. 
With  the  fluxes  reactions  for  manganèse  ana  iron.    Soluble  in  acids. 

Obs.-~OccurB  sparingly  with  oUier  maneanesfatn  phosphates,  espedally  reddingite  and 
trlploidlte,  in  a  vein  of  lubttic  granité  at  Branchville,  Conn.  Named  uter  Mr.  A.  N.  Fillow, 
of  jBranchyille. 

The  formula  is  apparently  the  same  as  for  dickinsonite,  but  the  ratio  for  the  bases  Is  some- 
what différent.  In  lorm  the  two  minerais  are  also  related,  though  widely  diverse  in  physicai 
characters.    Both  are  peeudo-rhombohedial,  and  further  we  hâve  : 

Dickinsonite.  Flllowite. 

001  A  100  =  61*  80^  001  A  100  =  68"  81' 

001  A  ïll  =  61'    8'  dOl  A  îll  =  58*  40* 

001  A  îil  =  61*    8'  001  A  îil  =  58*  40^ 

Hère  d  of  flllowite  is  made  100,  which  givés  the  axial  ratio,  compared  with  ûmI  cf 
dickinsonite  : 

Dickinsonite  â:t:  i  =  1*7820  :  1  :  11981  /5  as  61*  8(r 

Flllowite  1-7808  :  1 :  11098  68'  81' 


Boselite  Groupl    Triclinic. 

690.  ROSBUTB.    Léty,  Ann.  Pbil.,  8,  489,  1824:  Edinburgh  J.  8c,  2,  177,  1826. 

Triclinic.      Axes  à:i:è  =  0-45360  :  1  :  0-65604;    a  =  90°  34',  fi  =  91% 
y  =  89°  20'  Schrauf*. 

100  A  010  =  90°  394'.  100  A  001  =  89°  OJ',  010  A  001  =  89°  26f '. 

Forma'  :  J  (401.  '4-1')         v  (021,  '2-i)  l    (843,  ,H) 

a  (100,  ùi)  e  (028,  fi')         Ç  (088,  'f-i)  F  (Jâl,  4-2,) 

b  (010,  ûi)  A  (OU.  l-i')  .42^   ^g,.  S  (îîl,  1,) 

c  (001.  0)       f  (043,  H')       o-aii'  1)         ^^^^'  ^'> 

,^3,0,.2')         [^^l'il}         .,(221;  2';  ^(f^ffi) 

JV(2îo  'i-2)       ^  ^^'  *"*^       g  (toi,  ,4-5)       ^  ^^P'  ^) 

'  ^^  0(043,  '4-4)         ^  Jgai    2  ^  ^^^'  *•*>  ^ 

d  (401,  '4-i')  ^  ^^^'  ^^  After  Schiauf. 

Schrauf's  latéral  axes  are  exchanged  in  the  above  in  oi*der  to  bringout  the  close  approximation 
XO  monocliuic  symmetry. 


SOSBLITE  QBOUP:    BOaELITB—BRANDTITS. 
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5m   =66*   O' 

67    =28' 48' 

bo    =66'    C 

c8  =  5r  26' 

bM  =  65*»    Si' 

di7    =  47"  15' 

ô/î  =  67'  22' 

co  =78'12j 

mM  =  48**  47V 

ba-   =69'68' 

oO,  =  46'  88' 

<mi  =  88'62' 

(ïd     =  79*  U' 

b'8  -  69**  W 

ca   =  56'  58* 

0if=89*2(r 

M     =28^82' 

aS  =  40'  3r 

ca  =  78'  29i' 

Grystals  smaU,  often  complex  and^  as  explained  by  Schrauf,  combined  accord* 
îng  to  a  number  of  twinning  laws  with  embedded  tw.  lamellsB.  Also  in  druses  of 
erystals  and  in  epherical  aggregates. 

Cleayage  :  macrodiagonal.  H.  =  3*5.  6.  =  3'5-3'6.  Luster  vitreous.  Color 
ligbt  to  dark  rose-red.  Transparent  to  translucent.  Axes  of  elasticity  sensibly 
parallel  to  crystallograpbic  axes. 

Comp. — (Ca,Co,Mg),AB,0,.2H  0  =  Arsenic  pentoxide  61*4,  lime  281,  cobalt 
protoxide  12-5,  water  8-0  =  100  (Ca  :  Co  =  3  : 1). 
AnaL— Winkler,  J.  pr.  Ch..  16,  86,  1877. 


Daniel  mine 


G.  =  8-56 


As«0»       CoO        CaO 
I  62-67        10-29        2506 


MgO      H,0 
410       8-29  =  100*40 


Earlier  annlyses  by  Schrauf  (on  minute  quantities),  1.  c,  and  Winkler  (J.  pr.  Ch.,  10,  191, 
1874)  gave  somewhat  différent  results.  The  erystals  from  tbe  Rappold  mine  are  darker  in  color 
«nd  contain  a  little  more  cobalt  with  G.  =  8'585;  G.  =  8506  Daniel,  8cbrauf. 

Pyr. — Heiited  to  100'  becomes  dark  blue  and  splits  up,  but  regains  tbe  red  color  on  coollng. 
Fuses  B  B,  easily  and  on  charcoal  gives  arsenical  fumes;  after  roastiug  reacts  for  cobalt  with 
ihe  fiuxea     Dissolves  in  acids. 

Obs.— Early  (1824)  found  at  Schneeberg,  Saxony,  on  quartz;  later  obtained  from  tbe  same 
région  at  the  Daniel  and  Rappold  mines.    Also  reported  from  Schapbach,  Baden. 

Named  after  Gustav  Rose  (1798-1878). 

Réf.—*  Min.  Mitth.,  187,  1874;  earlier  but  incomplète  observations  were  made  by  Lévy  and 
Haidinger,  cf.  Schrauf. 


691.  BRANDTITB.    A,  E.  Nbrdenskiôld,  Ofv.  Ak.  Stockh..  46,  418, 1888. 
Triclinic.     In  form  near  roselite. 


Fomia* 
*  (010,  t-ï) 
^  (001,  0) 


e  (028.  K) 
/  (048,  fi') 
V  (028,  'fï) 


4>  (0l8.  't-i) 
C  (088,  'f  I) 


<r  (111,  10 
A  (848,  HO 


8  (lil,  'D 
X(488,'H)^ 


Approximate  measured  angles:    ôc  =  90*  86',   btf  =:  66'  65',   b</>  =  49*  46'.   If  =  47*  2', 
^  =  65'*  r,  b8  =  69'  52'. 

In  erystals,  prismatic  by  development  of  the  brachydomes,  and  with  c  largely 
developed.      Faces    c    striated  ||  edge    c/17.      Twins 
common   with    c    as    tw.  pi.      Crystals    anited    in 
radiated  gronpis  and  in  rounded  or  reniform  aggre- 
gates. 

H.  =  5-5-5.    G.  =  3-671-3 -672.    Luster  yitreoas. 
Colorless  to  white.     Transparent  to  translucent. 

Comp.— Ca,MnA8,0.  -j-  2H,0  or  2CaO.MnO.A8,0,.2H,0  =  Arsenic  pentoxide 
51*3,  manganèse  protoxide  15*8,  lime  24*9,  water  S'O  =  100. 
AnaL— G.  Lindstrôm.  G.  FOr.  F5rh.,  13.  128,  1891. 


AssO.       P,0»        MnO        PbO       FeO 
60-48         0-05         14-08         096        005 


CaO       MgO       H,0 
2507       0-90       809  Cl  004,  Insol.  004  =  99*71 


Pyr.,  etc.— Fuses  rather  easily  to  a  brown  bead;  in  the  closed  tube  gives  ofl  water  without 
decrepitation;  arsenical  fumes  on  charcoal.    Dissolves  in  hvdrochloric  and  nitric  acids. 

Ob0.— Found  at  the  Harstig  mine,  near  Pajsberg,  Wermland,  8weden.  Asaociated  with 
41>arite.  calcite.  caryopilite,  sarkinite.  and  also  crystallized  native  lead. 

Named  after  the  Master  of  the  Mint.  Georg  Brandt  (d.  1768). 

ReL— 1  KordenskiOld,  quoted  by  LindstrOm,  1.  c. 
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692.  FAIRFIBIiDITII.    G,  J.  Bruàh  and  E.  S.  Dana,  Am.  J.  Se.,  17,  869, 1879.    Leuoo- 
manganit  Sandberger,  Jb.  Min.,  870.  1879;  1,  185,  1885. 

Triclinic.     Axes  à:h:è  =  0-2797  :  1  :  0-1976;  a  =  102**  8f',  /3  =  94^  33^, 
y  =  77°  19^'  E.  S.  Dana. 

100  A  010  =  *102°  0',  100  A  001  =  ♦88**  0',  010  A  001  =  78**  33^'. 


Forma; 

a  (100,  a) 
b  (010,  «) 

e  (001.  0)                  m  (110.  /')                JTdîO,  '/)                 q  (112,  i') 

"■»•*»■'      :S:^      '<"»"      '.'"ICI. 

aç 
am 
an 
ao 

= 

10"  67f           aM  =    14*  46'           m  =    84'  89"          bp  =  «78"  80' 
16"  81'             cr    =    12"  48'            ap  =  •S»*  80'          b's  =    68"  424' 
24"  40'              eq    =    18"  81'  •         a$  =    51"  17'          p»  =    42"  47}' 
82"  20'             op    =  ♦88"    Çf 

The  relation  in  form  between  fairfleldite  and  roaelite-brandtite  la  net  clear;  the  fairfieldîte 
measurementa  leave  miich  to  be  desired. 

In  prismatic  crystals  with  a,  b  largely  developed.    Usually  in   foliated  to 

lamellar  crystalline  aggregates;  occasionally  curyed,  foliated, 
or  fibrons;  in  radiating  niasses. 

Cleavage:  b  highly  perfect;  a  less  so.  Fracture  nneven. 
Brittle.  H.  =  3-5.  G.  =  3-07-3 -15.  Color  white  or  green- 
ish  white  to  pale  straw  yellow.  Streak  white.  Luster  pearly 
to  sub-adamantine;  on  the  surface  of  perfect  deavage  (o)  very 
brilliant,  resembling  selenite.     Transparent. 

The  planes  of  Hgbt-Tibration  intersect  a  in  Unes  making  angles  of 
40"  and  50°  with  the  obtuse  edge  a/b;  in  the  latter,  an  optic  axis  ia 
visible  toward  the  edge  named.  The  planes  intersect  b  in  lines  making 
angles  of  10"  and  80"  with  the  edge  a/b,  the  second  azis  visible  in  thia 
plane. 

Comp. — A  hydrous  phosphate  of  calcium  and  manganèse, 
CajMnPjO^  +  2H,0  =  rhosphorus  pentoxide  39*4,  manganèse 
protoxîde  19*6,  lime  31*0,  water  10*0=100.    Iron  replaces  a  little  of  the  manganèse. 

Anal.~l,  2.  S.  L.  Penfield,  Am.  J.  Se,  17,  859.  1879;  1.  clear  transparent,  filling  cavitiea 
in  reddiogite;  2.  massive,  somewhat  friable.    8,  H.  L.  Wells,  ib.,  39,  212,  1890. 


1. 
2. 
8. 


G. 


8-07 


P.O. 

MnO 

FeO 

CaO 

Na,0 

K,0 

H,0 

quartz 

88-89 

15-55 

5-62 

28-85 

0-73 

018 

9*98 

1-81     =    100-56 

89-62 

12-40 

700 

80  76 

0-80 

— 

9  67 

0-65    =    100-8()^ 

87-69 

17-40 

8-42 

8002 

— 

9-81 

1-66    =    100 

P3rr.,  etc. — B  B.  glows,  blackens.  and  fuses  at  4*15  to  a  dark  yellowish  brown  masa,  coloring 
the  flame  pale  green.  with  faint  reddisfa  yellow  streaks  on  the  upper  edge.  Reactions  for  inm 
and  manganèse  with  the  fluxes.  In  the  closed  tube  gives  off  neutral  wàter;  tui-us  iirst  yellow, 
then  dark  brown.  and  becomes  magnetic.    Soluble  in  acids. 

Oba. — Occurs  with  other  manganesian  phosphates  in  a  vein  of  albitic  granité  at  Branchville, 
Fairtield  Co.,  Coun.  Also  at  Ral^nstein,  near  Zwiesel,  Ba varia  (leiLComanganite).  In  composi- 
tion fairfieldîte  is  analogoua  to  roaelite  and  more  closely  to  brandtite. 


693.  MB88ELITB.     W.  Muihmann,  Za.  Er.,  17,  98,  1889. 

Triclinic.  In  indistinct  minute  tabular  crystals,  with  am  =  42*'-43*';  often 
in  stellate  aggregates. 

H.  =  3-3-5.  Colorless  to  brownish.  Transparent  to  translucent.  Extinction 
on  a  inclined  20"^  to  the  edge  a/m  ;  an  optic  axis  visible  through  a. 

Comp. — (Ca,Fe),P,0,  +  2JH,0  =  Phosphorus  pentoxide  38*3,  iron  protoxide 
19-4,  lime  30-2,  water  12-1  =  100.  Hère  Ca  :  Pe  =  2  :  1.  With  2H,0  the  compo- 
sition would  correspond  to  brandtite  and  fairfieldîte. 

Anal. — Muthmann.  1.  c. 


RBBDINQ1T3-PICR0PHABMA  COLITE. 


8ia 


P.O. 
87-72 


FeO 
1568 


MnO 
tr. 


CaO 

8111 


MgO 
1-46 


H,0 

1216  inMl.  1-40  = 


Gives  off  water  when  beated  and  becomes  dark  brown  to  black. 
Obfl.— Found  near  Messel  In  Hesse,  in  a  coal  mine;  tbe  crjstals  occur  in 
clay  slate. 


46 

bituminoua. 


694.  RSDDINOrrB.    Q,  J.  Bruêh  and  B.  8.  Dana,  Am.  J.  8c.,  16,  180, 1878;  Ib.,  17, 
866,1879. 

Orthorhombia    Axes  à  :l:è=:  0-8678  :  1  :  0-9486  E.  S.  Dana*. 
100  A  110  =  40°  57',  001  A  101  =  47°  32|',  001  A  011  =  43°  29^. 
Fonna  :    b  (010,  W),  r  (112,  i)».  «  (228.  ««.  p  (111,  1).  t  (221,  2)».  q  (212. 1-è). 


fT'  =  52^  84' 

rr^'  =  71*  AT 

fT"  =45^2' 

M'  =  68'  151' 

m"  =  87*  57^ 


5^' 


U"  =  54" 
pp'  =  *76* 
pp"  =  «IIO*  48* 
pp"'  =  65*  16' 
W     =91*    6' 


=  141*  58' 

W"  =  76*  884' 

qq'    =  89*  17' 

çç"  =  99*  59' 

gq"'  =  85*  80* 


bp-  57* 
bq  =  72*  15' 
pê  =  ir  28' 
pr  =  19*  28' 
pt  =  15*  85' 


Also    granulaiv 

a. 


Hom(Bomorphoii8  with  scorodite  and  strengfte. 

Habit    octabedral;    crystals    often  in  parallel  groapings. 
maasive. 

Gleayage  distinct  in  one  direc- 
tion. Fracture  uneven.  Brittle. 
H.  =  3-3-5.  G.  =  3-102.  Luster 
vitreons  to  sabresinous.  Color  piuk- 
ish  white  or  pale  rose-pink  to  yellow- 
ish  white,  surface  sometimes  dark 
reddish  brown  from  altération. 
Transi ucent  to  transparent. 

Comp. — Hvdrous    phosphate    of 

manganèse,  Mn,P,Og  +  3H,0  =  Phosphorus  pentoxide  34-7,  manganèse  protoxide 

52*1,  water  13-2  =  100.    Iron  replaces  part  of  the  manganèse;  in  anal.  3,  Mn  :  F& 

=  2:1. 

AnaL— 1,  2,  H.  L.  Wells,  qiioted  by  Bnish  and  Dana;  1,  after  deduciing  12*06  p.  c.  quartz;. 
2,  after  deducUng  4*42  p.  c.  quartz.    3.  Id..  ib..  39.  212.  1890. 


P,0. 

1. 

2. 
8. 

I  84-52 
8516 
84-90 

FeO 

MnO 

CaO 

Na,0 

H,0 

5-48 

7-89 

1718 

46-29 
48-22 
84-51 

0-78 
0-71 
0-68 

0-81 

1808 
12-27 
1818 

=    100-41 
=      99-25 
quartz  018  =  10448 

^  L.,  etc.— In  the  closed  tube,  flrst  whitens.  then  tums  yellow,  and  finally  brown.  but  doea 
not  bacome  magnetic.  Fuses  in  the  naked  lamp-flame.  B.b.  colors  the  flame  pale  green,  and 
fuses  easily  to  a  blackish  brown  non-magnetic  globule.  Reacts  for  manganèse  and  iron  with 
the  lluzes.    Soluble  in  acids. 

Obi.— Occurs  sparinçly  at  BranchylUe,  Fairfield  Co..  Conn.,  intimately  associated  with 
fillowtte,  falrâeldite.  dickinsonite,  in  a  vein  of  albitic  granité.  Black  octahedral  crystals.  pseudo- 
morphs  after  reddingite,  are  also  found.  Named  from  Redding.  the  name  of  the  town  in  wbich 
the  locality  is  situated. 

In  crystalline  form,  reddingite  is  closely  related  to  scorodite  and  stren^ite.  but  differs  from 
them  In  composition,  containing  but  three  équivalents  of  water.  and  having  the  metals  in  the 
protoxide  state. 

Rei:— *  L.  c,  1878.  ■  Id.,  Am.  J.  Se.,  39,  211,  1890;  the  symbols  for  r  and  <  are  given 
incorrectly. 

695.  PIOROPHARMAOOXJTII.    Stromeyer,  Gilb.  Ann.,  61,  185,  1819. 
In  aggregates  of  small  spherical»  botryoidal  forms  with  radiating  foliated  struo* 
tnre.     Luster  feeble  pearly.     Color  white.    Opaque. 

Comp. — R,As,0,  +  6H,0,  with  R  =  Ca  :  Mg  =  5:1;  this  requirea  :  Arsenic 
pentoxide  46*2.  lime  28*1,  magnesia  4*0,  water  21*7  =  100. 

AnaL'l.  Stromeyer.  1.  c.  2,  Frenzel.  Jb.  Min..  786.  1873.  3-5,  Genth,  Am.  J.  Se.,  40. 
204,  1890.    The  material  of  anal.  5  was  dried  over  H^SOi  one  montb. 


CaO 

MgO 

H.0 

24*66 

8-22 

28  98    CoO  1*00  s  99-81 

26-77 

8-78 

24  01»  =  100*44 

22*42 

664 

2811»»  =    99-77 

19-64 

8-41 

24-68    = 

1709 

11-64 

20-86    = 

«►Do. 

11-6. 
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1    Rlecheladoif  4697 

4   Freibeif  46-98 

î  Joplln  2-588  {  47-60 

î      .*î  47  74 

2;      ««  60-66 

•  At  100'  lofls  18  p.  c. 

Obt*— From  Riechelsdorf  and  from  Freiberg.    At  Joplin,  Mo. 
Tbe  name  alludes  to  the  magnesia  présent,  from  niKpà^t  àUter, 

096.  TRXOBALOITB.    Trichalcit  ffertn,,  J.  pr.  Ch..  73,  212,  186a 

In  radiated  groaps^  columDar;  also  in  dendritic  forma. 

H.  =  2  "5.    Luster  ailky.    Color  verdigris-green. 

Comp. — Cu,A8,0,  +  5H,0  =  Arsenic  pentoxide  41*3,  cupric  oxide  42*6,  water 
16-1  =  100. 

j^naL—Hermann,  1.  c. 

Ab«0»  88-78  P.O.  0-67  CuO  4419  H.O  1641    =    100 

pyr.,  etc.— Heated  decrepitates,  ylelds  much  water,  and  becomes  dark  browD.  B.B.  on 
lAnfcoal  fuses  în  the  outer  tlame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  copper.  DUboIyos 
rSiir  In  cold  hydrochloric  acld. 

Obi.— From  ihe  Turginsk  copper  mine,  or  Berezov,  on  tetrahedrite.    Resembles  tyrolite. 

Lavendui^an  Breithaupi,  J.  pr.  Ch.,  10,  605,  1837.    Lavendulite. 

Amorphous,  with  a  greasy  lusteV.  iocliningto  vitreous.  H.  =  2'5-8.  G.  =  8-014  Br.  Color 
liTender-blue.    Streak  paler.    Translucent.    Fracture  conchoidal. 

Contains,  according  to  Plattner,  arsenic,  cobalt,  nickel,  and  copper.  Gk)ld8mith  (Proc.  Acad. 
Pbilad.,  19^1  ISlt)  obtained  on  an  impure  sample  from  Chili,  after  deducting  impurities  (11*6 
insol.):  , 

A3,0»  46-89  CuO  40-10  CoO  261  NiO  186  H,0  9-18    =    99 


Tbe  formula  arrived  at  is  KsA8aOa.8HiO,  but  the  material  was  too  impure  to  make  the 
ooDclusiou  very  deHnite.    B.B.  fuses  easily.     Soluble  in  warm  hydrochloric  acid. 

Occurs  with  cobalt  and  other  ores  at  Annaberg,  Saxony,  as  the  resuit  of  thdr  altération, 
gimilarly  with  cobalt  ores  from  Chili. 

Chlorotile.    Chlorotil  Fremél,  Min.  Mitth.,  42,  1876;  Jb.  Min..  617.  1876. 

Id  minute  capillary  crystals  of  prismatic  habit  (orthorhombic),  also  fibrous  and  maiilTe; 
eoft.  Color  In  the  mass  pale  green  to  emerald-green,  microscopic  crystals  colorless.  Trans- 
«jarènt.  Composition  asserted  to  be  CutAs«Os  -f-  6H9O  =  Arsenic  pentoxide  89*9,  cupric  oxide 
jJsB,  water  188  =  100.  An  approximate  analysis  gave:  As90ft41,  CuO  41,  H«0  18  =  100. 
Occurs  with  aragonlte  and  wapplerite,  at  Schneeberg,  and  with  quartz  and  scheelite  at  Zinnwald. 


ViTianite  Group.     Monoclinic. 

697.  VIVIANITE.  Bloa  Jamjoid,  Naturligit  Berlinerblfttt,  Calx  Martis  phlogiato  Juncta, 
•etc.,  Oronêt,  182,  1758.  Cœruleum  Berolinense  nativum  Bom.,  Lithoph.,  I,  186,  1772.  Ocre 
martiale  bleue,  Bleu  de  Prusse  natif,  de  Liste,  3,  295,  1788.  Natûrliche  Berlinerblau,  Phoephor- 
gaiirer  Eisen,  Klapr.,  Crell's  Ann..  1,  890,  1784.  Ëisenblau,  Blaueisenerde,  Qerm.  Viviantt 
(fr.  Cornwall)  Wern.,  Letztes  Min.  Syst.,  41,  1817;  Breith.,  Hoffm.  Min.,  4  b,  146,  1817.  Phoe- 
phate  of  Iron,  Blue  Iron  £arth.  Fer  phosphaté,  Fer  azuré,  Fr,  Eisenglimmer  Mohi,  Min., 
812,  1824.  Eisen-Phyllit  Breiih..  Char..  26.  1828.  Glaukoeiderit  Glocker,  Handb.,  857,  1881. 
MuUicite  Thcmê.,  Min.,  1,  462.  1886.    Anglarite  Berthier,  Ann.  Mines,  12,  308,  1887. 

Monoclinic.    Axes  à:ï'.è  =  0-74975  :  1  :  0-70153;  /?  =  75°  34^'  =  001  A  100 
Bath*. 

100  A  110  =  35°  59',  001  A  ÎOl  =  49°  46t',  001  A  011  =  34°  11^'. 

Ponna»  :  l   (109,  -  H)*  ^  (2^1.  2-*)  «  (011,  1-i)  0  (3-6-14.  -  A"!)* 

a  (100,  «)  k  (102.  -  i-î)*  e  (704,  fi)*         .  ni2   -  iï  ^  ^^^'  *-*>* 

h   (010,  U)  n  (101,  -  l-î)  6  (401,  4-1)  ^ \^^^  _{.  od  (883.  |-|)* 

..   (001.  0)  a  (401   -4.1)*  ^  ^012,  4-i).         r  (Ï12;  i)  J   ^^  A 

y  (810.  t45)  "^   (Î^S-  *  •)*  /  (028.  14)*         e  (îll.  1)  '    ^^^^'  ^"^^ 

m  (110.  /)  «^  <i^l   1-*) 


VIVIANITE  QROUP—VrVIANITS. 


816 


^"  =  %r  ly 

a'<  =  80'  6(r 

me  = 

86'  48' 

afr  =z    77*  68' 

mm"'  =  *7r  68' 

a'<î  =  16'  80' 

i»'r  = 

68'  58' 

a'v  =    69'  62* 

ak       =    58"  29' 

gg'  =  87'  81f 

m'v  = 

*45'  44' 

n'   =    81'  28' 

an      =    89'  16' 

jr    =  48'  44' 

oc    = 

55'    8' 

a»'  =    47'  58' 

ad      =    W  88' 

«'    =  68"  28' 

<V    = 

76'  21' 

rr'  =    87'  47' 

afo      =    86«  18' 

«kJ  =  78'  22' 

ax    = 

44'  67' 

w'  =  ♦59'  84' 

a'w     =    54'  40' 

fii«  =  61»  28' 

00     = 

78'    6' 

1. 


A 


m 


Crystals  prismatic,  sometimes  flattened  |  a;  prismatic  faces  vertically  Btriated. 
Grystals  often  in  stellate  groupa.  Often  reniform  and  globular.  Structure 
divergent^  fibrous,  or  earthy;  also  in- 
crusting. 

Cleavage:  b  highly  perfect;  a  in 
traces;  also  fracture*  fiorous  nearly 
X  à.  Flexible  in  thin  laminœ  ;  sectile. 
H.  =  1-5-2.  G.  =  2  •58-2-68.  Luster, 
b  pearly  or  metallic  pearly;  other 
faces  yitreous.  Colorless  when  un- 
altered,  blue  to  ^reen,  deepening  on 
ezposure.  Streak  colorless  to  bluish 
white^  soon  changing  to  indigo-blue; 
color  of  the  dry  powder  often  liver- 
brown.  Transparent  to  transi  u- 
cent;  becoming  opaque  on  exposure. 
Pleochroism  strong. 

Optically  +.     Ax.  pi.  and  BXoJL*. 
Bx^bi  A  i  =  61°  36'.    Dispersion  p  <  v  small^   also  horizontal  inconsiderable. 
Axial  angles,  Dx.* 


y    m 


Figs.  1,  2,  Comwall.  Rath. 
Bx^,  Aè  =  er  22'.     Bx^y  /\é  =  6r  28'. 


^H^,  =  80'  26' 
^H^y  =  80'  38' 
SH^,  =  80'  54' 


2E,  =  142'  22' 
21^  =  148'  14' 
2£^  =  146'  46' 


2Ho.,  =  121"  19' 
2H^y  =  121'  10' 
2H^^  =  120'  62' 


2V,  =  78*  4'  A  =  1-590 
2Vy  =  78'  IC  fiy  =  L-592 
2V^  =  78'  26'      0^  =  1-604 


Comp. — Hydrous  ferrons  phosphate,  Pe,P,0,  +  8H,0  =  Phosphorus  pentoxide 
28-3,  iron  protoxide  43-0,  water  28 '7  =  lÔO. 

Many  analyses  show  the  présence  of  iron  sesquioxide  due  to  altération;  see  6th  Ed.,  p.  557. 

Colorless  crystals  from  Delaware  gave  Fisher  (Am,  J.  8c.,  9,  84,  1850):  P,0»  2717,  PeO 
4410.  H,0  27  95.  SiO,  010  =  99-32. 

Pale  bluish  ereen  crystals  from  Comwall  (measured  by  Rath,  aboTe)gaye  Flight  1*18  Fe«Oi  ; 
a  dark  blue  variety  contained  9-17  FesOs  and  dark  brown  crystals  5*08  Fe^Oa,  Ch.  News,  22, 
M).  1870. 

A  peculiar  variety  of  vivianite  bas  been  described  by  W.  L.  Dudley  (Am.  J.  Se,  40,  120, 
1890)  forminjr  "  blue  roots  "  embedded  in  clay  some  two  feet  below  the  water  surface  near  Ëddy- 
ville,  Ky.    'The  roots  were  from  i  to  2  cm.  thick  and  6  to  12  in  length,  and  the  woody  fiber  had 
been  nearly  replaced  by  the  vivianite.    An  analysis  of  material  puriâed  by  washingand  décanta 
tion  and  dried  for  twelve  hours  over  sulphuric  acid  gave: 


P.O.       AUO.      Fe,0,       FeO 
187-71        17-74        9-85        24-58 


CaO       MgO      H,0(248*)      H,O(100')       Insol. 

0*59        0-48  7-24  10*59  1*84  =  100*07 


P3rr.,  etc.— In  the  closed  tube  yields  neutral  water,  whitens,  and  exfoliâtes.  B.B.  fuses  at 
l'5,  coloring  the  fiame  bluish  green,  to  agrayish  black  magnetic  globule.  With  the  fiuxes  reacts 
for  iron.     ^luble  in  hydrochloric  acid. 

Obs. — Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  veins;  sometimes  in 
narrow  veins  with  gold,  traveraing  çray-wacke;  both  friable  and  crystallized  in  beds  of  clay, 
and  sometimes  associated  with  limonite,  or  bog  iron  ore;  often  in  cavities  of  fossils  or  buried 
bones. 

At  St.  Agnes  in  Cornwall  transparent  indigo  crystals  hâve  been  found,  1  inch  in  diameter  and 
2  in.  long,  in  pyrrhotite;  at  Wheal  Falmouth,  and  near  St.  Just;  in  Devonshire,  near  Tavistock; 
at  Bodenmais  and  the  gold  mines  of  Verespatak  in  Transylvania,  in  crystals;  on  the  promontoiy 
of  Kerch  in  Uie  Black  Sea,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthv 
variety,  someUmes  called  blue-iron  earth  or  naHte  Prusnan  bitte  {Fêr  amiré),  occurs  in  Greenlano^ 
:Syiia,  Carinthia,  Cornwall,  etc.  The  friable  varieties  in  bog  iron  ore  in  several  peat  swampe  In 
the  Shetland  Isles.  at  Ballagh  in  the  Isle  of  Man,  accompanying  sometimes  the  horns  of  the  elk 
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snd  deer,  and  near  an  old  slauçhter-house  in  Edinburgh.    At  Ciansac,  France,  in  crystala 
fonned  after  the  bumlng  of  a  coal  mine;  at  Anglar,  a  massive  form  {anglarUe). 

In  N.  America,  it  occurs  in  N.  York,  at  Harlem,  in  crystals  accompaoying  stilbite  and  feld* 

3 ar  in  tissures  in  gneiss  In  Neto  Jersey,  at  Imlejrtown,  in  dark  blue  crystals;  at  AUentown, 
onmouth  Co.,  in  considérable  abuudance,  both  crvstallized,  in  nodules,  and  earthy,  embedded 
in  bog  iron  ore,  and  associated  with  clays;  at  Mullica  Hill,  Oloucester  Co.  (mullicUe),  in 
cylindrical  masses,  consisting  of  divergent  fibers  or  scicular  ciystals;  at  Franklin,  occasionally; 
it  often  fills  the  interior  of  belemnites  and  otber  fossils  in  the  ferruginous  sand  formation.  Also 
in  Delatoare,  4  m.  W.  of  Cantwell's  Bridge,  and  near  Middletown,  in  the  Green  Sand,  in  fine  large 
crystals  which  are  colorless  when  first  obtained,  containing  only  iron  pmtoxide;  near  Cape 
Henlopen,  in  Susses  Co.  In  Maryland,  in  the  north  part  of  Somerset  and  Worcester  Cos.  In 
Virginia,  with  bog  ore  in  Staff ord  Co. ,  and  8  or  10  m.  from  Falmouth,  >vitb  gold  and  galena. 
In  Kentueky,  near  Eddyville,  embedded  in  clay  ^cf.  above).  In  Cal^omia,  an  earthy  form  in 
cavities  in  asphaltum  in  Los  Angeles  Co.;  crystallized  at  Camptonville.  Tuba  Co.  In  Canada, 
with  limonite  at  Vaudreuil,  abundant. 

Named  by  Wemer  after  J.  6.  Vivian,  an  English  mineralogist  who  discovered  thespecimena 
in  CornwalL  Wemer  was  not  aware  of  their  identity  with  tbe  Blaueisenerde  when  he  gave  ih» 
name. 

Alt.— Becomes  altered,  as  above  stated,  through  the  oxidation  of  the  iron.  Tschermak 
obtained  (Ber.  Ak.  Wien.  49  (1),  840,  1864)  for  an  altered  vivianite  in  crystals  from  a  cabinet  in 
Vienna:  P.O.  80-5.  Fe.O.  550,  Na«0  1*5,  H,0  140  =  101.  G.  =  2-95;  luster metallicpearly; 
oolor  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish  brown  ;  streak  ocher-vellow. 

"RéL—^  Comwall,  Fogg.,  136,  405,  1869;  earlier  angles  are  incorrect.  '  Mlr.,  Min.,  p.  600, 
1852;  Ratb,  1.  c.  *  Rath,  1.  c.  «  Dx.,  on  French  crystals,  N.  R.,  184, 1867.  *  Mgg.,  Jb.  Min.» 
1,  68,  1884. 


698.  STMPXiBSITB.    Breithaupt.  J.  pr.  Ch.,  10,  601,  1887. 

Monoclinic.  Axes  à  :  î  :  <5  =  0-7806  :  1  :  0-6812;  /3  =  72**  43'  =  001  A  100- 
Ej'eiiiier\ 

100  A  110  =  36**  42',  001  A  101  =  33**  29i,  001  A  OU  =  33^  2^'. 

.  Formai  :    a  (100,  U),  b  (010,  i4),  e  (001,  O);  m  (110,  7);  r  (018.  fi)- 
Angles:    mm'"  =  •78'  24',  rr'  =  24'  28',  hr  =  »77"  46',  mr  =  *68'  66'. 

In  small  prismatic  crystals  sometimes  tabular  ||  b;  faces  m  vertically  striated;^ 
in  radiated  spherical  aggregates. 

Cleavage  :  b  perfect.  Fracture  uneven.  Brittle.  H.  =  2-5  nearly.  Q.  =  2'957. 
Luster  of  cleavage-face  pearly;  elsewhere  vitreous.  Color  pale  indigo,  inclined  ta 
celandine-green  ;  sometimes  between  leek-  and  mountain-green.  Streak  bluish 
white.     Subtransparent  to  translucent. 

Pleochroic  :  c  yellowish  green  to  oil-green,  J  b  colorless  to  greenish  yellow, 
a  bluish  green  to  blue.  Optically  — .  Ax.  pi.  J_  b  and  inclined  to  i  -\-  31°  48'. 
Bx.  JL  b.     2H^y  =  107°  28\     . 

Comp.— Hydrous  arsenate  of  iron,   probably  Fc^AélO,  +  8H,0  =  Arsénié 
pentoxide  39*0,  iron  protoxide  36-6,  water  24*4  =  100.    The  analysis  giyes  9H,0, 
which  requires:  Arsenic  pentoxide  37 '8,  iron  protoxide  35-5,  water  26-7  =  100. 
AnaL— Boricky,  Yh.  Min.  Ges.,  3,  98,  1868,  deducting  7*7  p.  c.  quartz. 

AssOft  FeO  HiO 

HUttenberg  G.  =  2*964  87*84  84*78  27*48    =:    100 

P3rr.,  etc. — In  the  closed  tube  yields  much  water;  at  a  high  température  some  arsenoua  acid 
•ublimes,  imparting  an  acid  réaction  to  the  water,  and  giving  a  black  magnetlc  residue.  B.B. 
in  the  forceps  in  fusible,  but  colors  the  outer  flame  light  blue  (arsenic),  and  becomes  black  and 
magnetic.  On  charcoal  gives  a  stron^  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  givea 
also  traces  of  manganèse  and  sulphunc  acid  (Plattner). 

Obs.— Occurs  at  Lobenstein  in  Voigtland,  with  siderite;  at  HUttenberg,  Carinthla;  sparingly 
with  pharmacosiderite  at  Pisek,  Bohemia  (Yrba).  Also  with  quartz  in  cavities  in  homstone  at 
Felsôbânya. 

Named  from  auv  and  nXijaiàf^eiv,  to  hring  together,  in  allusion  to  its  relation  to  otber 
minerais. 

Raf.— >  [Term.  FQz.,  10.  83,  108,  1886]  Zs.  Kr.,  13,  70;  Jb.  Min.,  1,  462.  lef.,  1887. 
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699.  BOBIBRRITZ.  Phosphate  de  Magnésie  trlbasique  et  hydraté  Bobi&rre,  Les  Mondes, 
691,  April  1868.    Bobierrite  Dana,  Min.,  595,  1868. 

Monoclinic;  in  minute  six-aided  prismatic  crystals,  with  a  (100),  b  (010),. 
m  (110)  and  a  terminal  plane  c  (001)  ?  inclined  77°  to  a.  Forme  crystalline 
agglomérations,  looking  like  white  spots  in  the  guano  in  whicb  it  is  embedded. 
AIbo  massive. 

Cleavaçe:  clinodiagonal.  Colorless  to  white.  Optically  +.  Ax.  pi.  _L  ^. 
Bx»  inclined  34**  to  a.     2E  =  125°  approx.     Dispersion  p  <v  weak,  Lcx. 

Comp. — Hydrous  magnésium  pnosphafte,   Mg,P,0,  +  8H,0   =  Phosphorus 
pentoxide  29*5,  magnesia  35*0,  watier  35*5  =  100. 
Anal.— A.  Lacroix,  C.  R.,  106.  681, 1888. 

P,0»  29*97  MgO  84*59  H,0  8588    =    99*94 

Insoluble  in  water,  but  easily  soluble  in  acids  without  effervescence. 
Oba. — From  the  guano  of  Mexillones,  on  the  Chilian  coast. 

600.  HŒRNBSTTE.  HOmesit  ffaid.,  Vh.  G.  Reichs.,  41,  1860;  Ber.  Ak.  Wien,  40.  19^ 
1860. 

Monoclinic.  In  crystals  resembling  gypsum  in  habit,  giving  the  angles: 
ffim'^'  =  73°,  zz'{?)  =  28°  (cf.  vivianite,  p.  814).     Also  columnar;  stellar-foliated. 

Gleavage:  clinodiagonal,  perfect.  H.  =  1.  6.  =  2*474.  Luster  of  cleavage 
pearly.     Golor  snow-white.     Folia  transparent,  flexible. 

Comp. — Hydrous  magnésium  arsenate,  Mg,As,0,  +dH,0  =  Arsenic  pentoxide 
46-6,  magnesia  24*3,  water  29*1  =  100. 
Anal.— Hauer,  quoted  by  Haidinger,  1.  c. 

As,0»  46*88  MgO  24*54  H.O  29*07    =    99*94 

P3rr.,  etc. — In  a  glass  tube  gives  much  water.  B.B.  fuses  easily,  and  on  charcoal  affords 
the  odorof  arsenic.    Insoluble  in  water  and  easily  soluble  in  acids. 

Oba. — First  distinguished  by  Kenngott  in  minerais  from  the  Banat,  Hungary  (vicinity  either 
of  Cidklowa  or  Orawitza),  in  the  Impérial  Minerai  Cabinet  at  Yienna.  Occurs  in  a  coarsely 
granuhur  calcite,  coutaiolng  also  some  garnets. 

Named  after  Dr.  HOrnes,  of  the  Impérial  Cabinet.   . 

601.  ERYTHRim.  Kobold-BlQthe  Brûekmann,  Magnalia,  161,  etc.,  1727.  Eobolt  Blomma» 
Flos  Cobalti  [the  cryst.].  Eoboltbeslag  [impure  earthy],  Cobalti  minera  colore  rubro,  etc.,  WaU., 
Min.,  284,  1747.  Eoboltblate,  Koboltbeschlag,  Ochra  Cobalti  rubra.  Oronstedi,  212,  1758. 
KobaltblQthe  Oenn.  Cobalt  Bloom,  Red  Cobalt,  Cobalt  Ocher.  Cobaltum  acido  arsenico 
minemlisatum  B^gmann,  Scia^r.,  184,  1782,  Opusc.  2,  446,  1780  (iirst  anal.).  Arsenate  of 
Cobalt.  Cobalt  arseniaté  Fr,  Erythrine  Beud.,  Min.,  2,  596,  1882.  Rhodoise  Buot,  1,  818» 
1841. 

Monoclinic.     Axes  à  :ù  :  è  =  0*75  :  1  :  0*70;  y5  =  75°  approx.,  Brezina.^ 
Porms»  :    a  (100,  W),  b  (010,  *4);  m  (110,  /),  w  (ÎOl,  1-»);  r  (Î12,  i).  v  (îll,  1). 
Angles  nearly  as  with  vivianite,  measured:  m'v  =  45°  48',  vu>  -  29"  48',  rr'  =  84*  12'. 

Crystals  prismatic  and  vertically  striated.  Also  in  globular  and  reniform 
shapes,  having  a  drusy  surface  and  a  columnar  structure;  sometimes  stellate.  Also 
pulvérulent  and  earthy,  incrusting, 

Cleavage:  b  highly  perfect;  a,  w  indistinct.  Thin  laminae  flexible'  in  a  direc- 
tion J_  b  and  nearly  J_  c.  Sectile.  H.  =  1*5-2*5;  least  on  b.  G.  =  2*948.  Luster 
ofd  pearly;  other  faces  adamantine,  inclining  to  vitreous;  also  dull  and  earthy. 
Color  crimson-  and  peach-red,  sometimes  pearl-gray  or  greenish  gray;  red  tinta 
incline  to  blue  JL  b.  Streak  a  little  paler  than  the  color;  the  dry  powder  deep  . 
lavender-blue.     Transparent  to  subtranslucent. 

Optically  — .     Ax.  pi.  and  Bx^^  J_  b.    Axial  angles,  Dx.': 

2Hr  =  104'  41'  2Hy  =  104"  81'  2Hbi  =  102"  20^ 
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Var.— 1.  Crystallizcd  and  foliated.  2.  Eorthy.  The  latter  is  the  tarthy  eobait  bloam  (Kobalu 
bescblag  Oenn,,  Rhodoise  Huot.). 

Comp. — Hydrous  cobalt  arsenate,  Co.As^,  +  8H  0  =  Arsenic  pentoxide  38'4, 
<;obalt  protoxide  37*5,  water  24*1  =  100.  The  cobalt  is  sometimes  replaced  by 
nickel^  iron,  and  calciupi. 

AnaL— 1-8,  Eerstep,  Pogg.,  60,  251,  1848.  4,  Lindaker,  Vogl'B  Joach.,  1857.  5.  Petenen» 
Pogg.,  134,  86,  1868. 

As,0»      CoO      NiO     FeO     CaO      H,0 

1.  Schneeberg  8848      8652       tr,       101        —       2410  =  10006 

2.  "  G.  =  2-912  88-80      88  42        —       401        —       2408  =    99*81 

3.  •'  8810      2919        —         —       800      2890  =    9919 

4.  Joachimathal  86*42      28*75    11*26      8*51      042      28  52  SO,  0  86  =  99*74 

5.  Wittichen  8810      80-86      8-71      804       tr.       24*79  =  100 

Pvr.,  etc.— In  the  closed  fube  yields  water  at  a  gentle  beat  and  turns  bluish;  at  a  higher 
beat  ffiyes  ofl  arsenic  trioxide,  wbich  condenses  in  crystals  ou  the  cool  glass.  and  the  residue  bas 
a  dark  gray  or  black  color.  B.B.  in  the  forceps  fuses  at  2  to  a  gray  bead,  and  colors  the  flame 
light  blue  (arsenic).  B.B.  on  charcoal  gives  an  arsenical  odor,  and  fuses  to  a  dark  gray  arsenide, 
whicb  with  borax  gives  the  deep  blue  color  characteristic  of  cobalt.  Soluble  in  hydrochloric 
acid,  giving  a  rose-red  solution. 

The  earihy  eobait  bloom,  of  a  peacb-blossom  color  (Eobaltbeschlag),  is  sbown  by  Eeraten  to 
be  cobalt  bloom,  with  some  free  arsenic  trioxide.    He  obtained,  ibid.,  p.  262: 

FeO        H.O 

210       11*90    NiO.SO.  ir.  =  100*70 
—         1218    NlO.CaO»80,  tr.  =  9858 

Obs. — Occurs  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellatelv  affgre^pited;  in  brill- 
iant  spécimens,  consisting  of  minute  aj^gregated  crystals,  at  Saalfeld  in  Thunngia;  also  at 
Riechelsdorf  in  Hesse;  Wolfachand  Wittichen  in  Baden;  Auerbach  on  the  Bergstrasse;  Modum 
in  Norway.  The  earthy  peach-blossom  varieties  bave  been  observed  at  Allemont  in  Dauphiné; 
in  Comwall,  at  the  Botallack  mine,  St.  Just,  etc.;  nei^r  Alston  in  Cumberland;  near  Kilfamey 
in  Ireland.  A  perfectly  green  variety  occurs  at  Platten  in  Bobemia,  and  sometimes  red  and 
green  tinges  bave  been  observed  on  the  same  crystals. 

In  the  U.  S.,  in  Penn.,  sparingly  near  Philadelpbia.  In  Nevada,  at  Lovelock's  station.  In 
Oalifornia,  Los  Angeles  Co.,  and  at  the  Eelsey  mine,  Compton. 

Named  from  èftvQpôi,  red. 

Réf.— >  Min.  Mitth.,  19,  1872.  *  Mgg.,  Jb.  Min..  1,  58, 1884.  >  Dx.,  N.  R.,  182, 1867»  Bull, 
fioc.  Min.,  1,76.  1878. 

602.  ANNABBRaiTZI.  Ochra  Niccoli,  Niccolum  calciforme.  Oromt.,  Min.,  218.  1758. 
Nickelocker.  NickelblQthe.  Nickel  Bloom;  Nickel  Ocher;  Nickel  Green;  Arsenate  of  Nickel. 
Nickel  Arseniaté.    Annabergite  B.  db  M.,  508,  1852.    Dudgeonite  ffeddle.  Min.  Mag.,  8,  200, 

1889. 

Monoclinic.     In  capillary  crystals;  also  massive  and  disseminated. 

Soft.  Fracture  uneven»  or  earthy.  Color  fine  apple-green.  Streak  greenish 
white. 

Comp. — Hydrous  nickel  arsenate,  Ni.ASjO,  +  8H,0  =  Arsenic  pentoxide  38*5, 
nickel  protoxide  37*4,  water  24'i  =  100. 

A  little  cobalt  protoxide  (to  2'5  p.  c.)  is  sometimes  présent.  In  dudgeonite  about  one-third 
of  the  nickel  is  replaced  by  calcium. 

AnaL— 1,  Berthier,  Ann.  Ch.  Phys.,  13.  52,  1820.  2.  Stromeyer,  Schw.  J.,  26.  221, 1819. 
8-^,  Kersten.  Pogg.,  60,  269,  1843.    6,  Genth,  Am.  Phll.  Soc,  23,  46, 1885.     7.  Heddle.  1.  c. 

H.O 

24-5     =  100 

24-82  Fe,0,  1*18.  80,  028  =  100 

28-91  Fe0,80,  ir.  =  9994 

2402  FeO  2*21,  80.  tr.  =  10018 

28-92  FeO  110,  As^O,  052  ::    98*86 

23  94  MgO  8-74  =  10097 

25  01  =  99-48 
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— 
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Tjr^  etc.— In  the  closed  tube  gives  off  water  and  darkens  in  color.  B.B.  fuses  easilv,  and 
on  charcoal  gives  an  arsenical  odor  and  yields  a  metallic  button,  which  with  borax  glass  gives  at 
flfit  a  cobalt- blue  glass,  and  later  the  violet  to  reddish  brown  color  characteristic  of  nickel;  in 
R.F.  it  becomes  gray  from  reduced  nickel.     Soluble  in  acids. 

Obft.— Occurs  on  smaltite  at  Allemont  in  Dauphiné,  and  is  supposed  to  resuit  from  the 
décomposition  of  tbis  ore;  aiso  at  Kamsdorf,  near  Saalfeld:  at  Annaberg  and  Schueeberg;  at 
Riechelsdorf ,  and  other  mines  of  nickel  ores.  It  lias  been  occasionally  observed  associated  with 
oopper  nickel  in  the  cobalt  mine  at  Chatbam,  Connecticut.  In  Colorado,  at  the  Gem  mine  near 
Silver  Cliff.  with  niccolite.    In  Nevada,  with  niccolite  in  Churchill  Co. 

Dudgeonite  is  from  the  Pibble  mine  in  Kirkcudbrightshire,  Scotland,  a  few  miles  from. 
Creetown;  named  after  the  discoverer,  Mr.  Dudgeon. 

603.  OABRBRITE.  Wasserhaltige  Nickelozyd-Magnesia  J,  H,  Ferber,  B.  H.  Ztg.,  22» 
806,  1863.     Cabrerite  Dana,  Min.,  561,  1868. 

Monoclinic,  aw  (100  A  ÎOl)  =  54°  20'  to  55°  Dx/  Like  erythrite  in  habit. 
Also  fibrous,  concentric,  radiated.     Reniform  and  granular. 

Cleavage:  clinodiagonal,  perfect.  H.  =2.  G.  =  2*96  Spain;  3'11  Laurinm. 
Luster  peany  on  face  ci  cleavage;  silky  when  fibrous.  Color  apple-green.  Trans- 
lucent  to  transparent. 

Optically  — .  Ax.  pi.  and  Bx^  JL  h.  Dispersion  p  >  v  strong,  also  crossed. 
Axial  angles^  Dx.: 

Spain  2Hr  =  105'  30'-106"  32'  Laurium  2Hr  =  110*  20'-112''  2(r 

Comp. — A  hydrons  arsenate  of  nickel  and  magnésium,  (Ni,Mg),A8,0,  +  8H,0,. 

Cobalt,  iron  also  replace  part  of-  the  nickel.     If   Ni  :  Mg  =  3:1,  the  formula 

requires:   Arsenic  pentoxide  40*2,  nickel  protoxide  29-3,  magnesia  5*3,  water  25*2 

=  100. 

AnaL— 1,  Ferber,  1.  c.  2,  Frenzel,  Jb.  Min..  682,  1874.  8,  Damour,  Bull.  Soc.  Min.,  1, 
77,  1878. 

AstO.       NiO        CoO       FeO 

1.  Spain  G.  =  2M  42-37        2001        406         — 

2.  "  G.  =2-92  4142        2508        l'49         — 
8.  Laurium        G.  =  811               41 '40        28*72         tr,         201 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  becomes  grayish  yellow.  B.B.  in  R.F. 
infusible:  on  charcoal  gives  arsenical  fumes. 

Obs.— From  the  Sierra  Cabrera.  Spain,  in  a  gangue  of  brown  spar,  which  is  oonnected  with 
the  Mountain  Limestone  and  argillaceous  schist;  similarly  associated  at  the  zinc  mines  of 
Laurium,  Greece.    Results  from  the  altération  of  arsenides  of  nickel  and  cobalt. 

Réf.— 1  Bull.  Soc.  Min.,  1,  75,  1878. 

« 

604.  KÔmaiTE.  Zinkarseniat  Otto  Kâttig,  J.  pr.  Ch.,  48,  183,  1849;  Natmann,  Ib.^ 
p.  256.     Kôttigite  Dana,  Min..  487.  1850. 

Monoclinic,  isomorphoiis  with  vivianite,  bin  =  53°,  an  (100  A 101)  =  39°  Groth*^ 
Massive,  or  in  crusts,  with  crystalliue  surface  and  fibrous  structure. 

Cleavage:  clinodiagonal,  perfect.  H.  =  2-5-3.  G.  =  3*1.  Luster  of  surface 
of  fracture  silky.  Color  liglit  carminé-  and  peach-blossom-red.  Streak  reddish 
white.     Translucent  to  subtranslucent.     An  axis  of  elasticity  in  b  inclined  37°  to  è, 

Comp. — Hydrous  zinc  arsenate,  Zn,As,Og  +  8H,0  =  Arsenic  pentoxide  37*3, 
linc  oxide  39*4,  water  23*3  =  100.     Cobalt  and  nickel  replace  part  of  the  zinc. 
AnaL— EOttig,  1.  c. 

AsaO»  [37  17]  ZnO  3052  CoO  691  NiO  200  CaO  tr.  H,0  23-40  =  100 

Pjrr.,  etc. — In  the  closed  tube  gives  much  water,  and  at  a  higher  température  a  faint  crys- 
talline  sublimate  of  arsenic  trioxide.  B.B.  fuses  easily,  coloring  the  flame  blue;  on  charcoal  in 
R.F.  gives  copions  fumes  of  arsenic  and  coats  the  coal  with  zinc  oxide;  with  soda  the  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  cooling;  this  moistened  with  cobalt 
solution  and  heated  in  O.F.  assumes  a  green  color.  With  borax  and  sait  of  phosphorus  gives  a 
oobalt-blue  glass. 

Obs.— Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  awing 
partly  to  the  arsenate  of  cobalt  in  the  minerai. 

Ral—i  Min.-Samml.  Strassb.,  166.  1878. 
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606.  BHABDOPHAMITS.  Rhabdophane  LUUom,  Zs.  Er..  3,  191,  1878;  Pioc  CrpX. 
Soc.,  105,  1882;  X.  dô  Boisbaudran,  C.  R.,  86,  1028,  1878.  8covillite  Q.  J,  Bnuh  and  A  L,  iW 
fldld,  Am.  J.  Se,  25.  450,  1888.     Skovillit. 

Massive^  small  mammillary,  globular  with  indistinct  fibrous  stractare.  Also  a6 
an  incrustation,  botryoidal  or  staiactitic,  with  radiated  tibrous  structure. 

Fracture  uneven.  H.  =  3-5.  G.  =  3-94-4-01  scovillite.  Luster  greasy. 
Color  brown,  pinkish  or  yellowish  white.  Translucent.  Optically  uniaxial,  poei- 
tive,  Bertrand  ^  Shows  the  spectroscopic  absorption-bands  for  didymium  and 
erbium. 

Comp. — A  hydrouB  phosphate  of  metals  of  the  cerium  and  yttrium  groupa, 

KPO^  +  H,0  or  K,0,.P,0,.2H,0.  Assuming  the  relation  of  yttrium  to  cerium  metals 

as  1 :  4,  the  percentage  composition  is:  P.O,  28-4,  (Y,Er),0,  lll,  (La,Di),0,  53-3, 

H,0  7-2  =  100. 

Anal.— 1,  Hartley,  J.  Ch.  Soc,  41,  210, 1882,  as  recale,  by  Bnuh  and  PenflekL  2,  Bnuh 
and  Penfleld,  1.  c.  and  ibid.,  27,  200,  1884. 

P.O.         (Y,Er),0.    (La,Di),0.  H.O 

1.  BhabdophaniU  26*26  65*75  7*90    =    100 

2.  ISeofrillâô  29 10  9  98  5882  6'86    FetO.  029  =  100 

The  original  analysis  of  scovillite  (Penfleld)  gave:  PtO»  24*94,  (T,£r)sOt  8*51,  (La.Di}tOa 
5617,  FetO,  0*25.  combined  H,0  5'88,  H.O  lost  at  100*^  1*49,  CO,  8*59  =  99*83.  The  authora 
conclude  that  the  GO.  is  due  to  an  admized  minerai  having  the  composition  RiOa.8C0..8HsO, 
and  deducting  this  the  resuit  above  given  is  obtain*ed.  Hartley  obtained,  excluding  6*69 
impurities:  P.O»  24*64,  (Ce,La,Di,Y),0.  61*69,  H.O  combined  7*50,  Al.O.,  Fe.Oi,  CaO,  MgO 
with  some  P.O.  1*98,  SiO,  8*76  =  99*52;  another  détermination  gave:  CesO.  2319,  Y.O«  2*0». 

Pyr.,  etc. — B.B.  in  fusible.  With  sait  of  phosphorus  aud  borax  gives  a  rose-colored  bead 
in  bot  h  fiâmes.     Soluble  in  hydrochloric  acid. 

0\M.—Bhabdop/tanite  is  known  ouly  in  a  few  spécimens  obtained  from  Comwall  prier  to 
1820;  it  was  takeu  for  brown  sphalcrfte,  some  vaneties  of  which  it  resembles  rather  cloeely. 
Named  from  pà/Hôoi,  rodt  and  0aiy€<rBai,  io  appear,  in  allusion  to  the  absorption-bands  seen 
in  its  spectrum. 

HcovUUte  occurs  sparingly  in  thin  pinkish  or  yellowish  incrustatioiu  on  limonite  and 
pjrolusite  at  the  Scoville  ore  bed  in  Salisbury,  Conn. 

Re£-i  Bull.  Soc.  Min.,  3.  58,  1880. 

'  •  • 

'606.  OHUROHITB.  A  new  British  minerai  containing  cerium,  A.  K  Ohureh,  Ch.  Newi, 
la,  121,  1865.  Churchite  G,  O.  Williams,  ib.,  183.  Hydrated  cerous  phosphate  Ohureh,  J.  Ch. 
Soc..  18.  259, 1865. 

Monoclinic?  In  fan-Iike  aggregations  of  minute  crystals.  Also  radiated 
colnmnar. 

Oleavage  perfect  in  one  direction.  Fracture  conchoidal.  H.  =  3-3*5. 
Q  .=  3*14  approx.  Luster  vitreous;  pearly  on  cleavage  plane.  Color  pale  smoke- 
gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to  translucent.  Doubly 
refracting. 

Comp. — A  hydrous  phosphate  of  cerium  (didymium)  and  calcium,  KPO^+  2H,0 
or  R,P,0,  +  4H,0.  If  Ce  G,  :  CaO  =  5:3,  the  formula  requires:  Phosphorus 
pentoxide  27*5,  cerium  oxide  53-2,  lime  5*4,  water  13-9  =  100. 

AnaL — Church,  1.  c. 

P,0»  CesO.  CaO  H.O 

28-48  51-87  5-42  14*98    F  tr.  =  10070 

« 

C.  Q.  Williams  (1.  c.)  has  proved  churchite  to  contain  didymium. 

Fyr.,  etc. — B.B.  in  tube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes 
teddish,  aud  difflcultly  fusible  With  borax  iu  outer  Hame  gives  a  bead  which  is  orange-yellow 
and  opaline  while  hot,  and  colorless  or  slightly  amethystiue  when  cold. 

Obs. — Occurs  at  Comwall,  in  a  copperlode,  asa  coating  one^tenth  of  an  inch  thick  on  quaiti 
and  argillaceous  schist. 

Kamed  after  Prof.  A.  H.  Church,  of  Cirencester,  £ngland. 
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Scorodite  Group.     Orthorhombic. 

607.  800R0DITB.  CupreouB  Arsenate  of  Iron.  Cupro-martial  Araenate  Bowm,,  Phll. 
Trana.,  191,  1801.  Martial  Araenate  of  Copper.  Cuivre  arseniaté  ferrifère  H.,  Tabl.,  91,  1809. 
ScoTodit  BreUh,,  Hoffm.  Handb.,  4.  2,  182. 1817.  Scorodite  and  Nêoctèse  Btud.,  2,  605,  607, 
1882;  Dx.,  Ann.  Ch.  Phys.,  10,  402,  1844.  Arseniksinter,  Eisensinter,  Hermann,  Bull.  Soc 
Imp.  Nat.  Moscou,  1,  254,  1845.  Kobalt-soorodit  lÀppmann,  v.  Homberg,  Zool.  Min.  Ver. 
R^gensb..  11.  172. 

Orthorhombic.    Axes  à:l:t  =  0-86578  :  1  :  0-95414  Eath*. 

100  A  110  =  40**  53^^',  001  A  101  =  47°  46|',  001  A  011  =  43**  39f . 


«  (100,  M) 
h  (010.  î-i) 


e   (001.  0) 
m  (110,  /) 


h  (840,  Hf  )* 
d  (120,  f-â) 


n  (201,  2-1) 
•  (012,  H) 


dd 

nn' 

1. 


t$t 


81"  46' 
60'*    1' 
181*  llf 
51*    Oi' 


m» 

mp 

da 

u' 


58*  55' 

«" 

84*  27' 

»'" 

24*  244' 
52'  58^ 

PP 

72*  10' 
45'  21' 

♦77"    8' 
111"    6' 


M' 


••  (lia.  « 
P(iii.  1) 

«  (121,  2-2) 

•65"  20' 

54*  11' 

181*  ir 

104'    6' 


3. 


rf  a' 


N 

A 

ê 

p 

P 

9 

y 

kl 

ê 

L       / 

m*'^^— -^ 


Vig.  1,  Common  form.    2,  8,  Ural,  Erem  (r  =  1617*16).    4,  Dembach,  after  Rath. 

Habit  octahedral,  also  prismatic  {d),  less  of ten  tabular  |  a.  CrystaU  aggregated 
in  irregnlar  groups.     Also  earthy,  amorphous. 

Cleavage:  (/ imperfect;  a^  ^  in  traces.  Fracture  uneven.  Brittle.  H.=  3'5-4. 
G.  =  31-3-3.  Luster  vitreous  to  snbadamantine  and  subresinous.  Color  pale 
leek-ffreen  or  liver-brown.     Streak  white.    Subtransparent  to  translucent. 

Optically  +.    Ax.  pi.  |  a.     Bx  _L  c.     Ax.  angles  : 

2Ha.r  =  76*  484'    .-.  2Er  =  180*  58'         Also  (meas.)  2Er  =  115"  48'  at  17"  C,  116"  56'at76"-5 
2Ha.y  =  76"    5'      .  •.  2Ey  =  129"  32' 
2H,.bi  =  72"  44'      .  •.  2Ebi  =  122"  25'  Dx.* 

Comii.— Hydrous  ferrie  arsenate,  FeAsO^  +  2H,0  or  Fe,0,.As,0^.4H,0  = 
Arsenic  pentoxide  49*8,  iron  sesquioxide  34*6,  water  15*6  =  100. 

AnaL— 1-4,  Damour,  Ann.Ch.  Pbys.,  10,  412,  1844.    5.  Raimondi.  Min.  Pérou.  228,  1878. 
AUo  5th  Ed.,  p.  574. 


1.  Vaulry,  green  cryêtaU 

2.  Comwall,  blue  crpsteUi 
8.  Saxony,  bluish 

4.  Brazil,  NeoeUte 

5.  Peru,  0arihy 


G.  =  811 


G.  =  8  18 


AssOft 

Fe,0. 

U,0 

50-95 

81-89 

15-64 

=      98-48 

5106 

82-74 

1568 

=      9948 

5216 

3800 

15-58 

=    100-74 

50-96 

88-20 

15-70 

=      99-86 

500 

85-7 

14-5 

=    100-2 

An  /ron-ffn<^  (Eisensinter,  Arseniksinter)  from  Nerchinsk.  analyzed  by  Hennann,  1.  c,  ia 
an  amorphous  scorodite. 
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PHOSPHATES,  ABSEKATES.  ETO. 


Pyr.,  «to.— In  the  closed  tube  yields  neutral  water  and  turns  yellow.  B.B.  fiues  easUy^ 
coloring  the  llame  blue.  B.B.  on  charcoal  gives  arseuical  fumes,  and  with  soda  a  black  magneti& 
scoria.     With  tbe  Hujces  reacta  fur  iron.    boluble  iu  hydrocbloric  acid. 

Obs. — Found  of  brown  color  in  ibe  granitic  mouuiaius  of  iâchwai-zeuberg,  in  Sazonv,  aaso- 
ciated  with  arsenopyiiie;  al  Derubuch,  iNaasau;  at  LOlliug,  uear  Hûtleoberg  iu  Carinthia,  with 
lôliiugiie;  ai  ChaDt€lout>e,  near  Limoges;  at  Nerchinsk,  biberia,  iu  fine  ciystals;  also  as  an 
amorpuous  crust  or  »r<^i-n7i(0r  ou  beryi,  topaz,  aud  quartz;  leek-green,  in  ihu  Cornish  mines, 
couliug  caviiiesof  ferniginous  quartz;  ai  tbe  Minas  Gkiaes,  in  Brazil;  in  Popayau;  Dist.  Lucma, 
Peru,  m  an  earlby  forui,  ut  ihe  goid  mines  of  Victoria,  iu  Ausiraiia,  iu  quarlz  wilh  arsenopyrite 
aud  gold. 

Occurs  in  minute  crysUils  aud  druses  of  leek-green  and  greenish  white  colors,  near  £den- 
ville,  N.  Y.,  with  arsenopyrite,  irou-siuter,  etc.,  in  white  limestone;  in  Cabamis  Co.,  N.  C,  on 
G.  Luderick's  farm,  in  aggregations  of  greeuish  white,  brownish  green  and  leek-green  cryslals; 
coutiiig  cavities  of  quartz  and  limoniie  wilh  copper  ores  and  pyrite.  In  Northern  Alabama  with 
arsenopyrite.  In  Utah,  Tintic  district,  at  the  Mamrooth  mine  on  enargiteassociated  with  pharma- 
cosideriie  and  varions  copper  ai  menâtes;  at  the  Hom  Silver  raine,  Utah.  As  a  thin  amorphous 
incrustation  on  the  siliceous  siutcr  of  the  geysers  and  hot  springs  of  the  Yellowstone  refrion;  thus 
at  the  Joseph  Coat  Springs  and  elsewhere  (Hague,  Am.  J.  Se,  34,  171,  1887);  aÎK>  at  the 
Steaniboat  Springs,  Nevada. 

The  cobalt-scorodite  of  Lipproann  (1.  c.)  occurs  in  bluish  crystals  with  quartz  and  hjrpo- 
chlorite,  at  Schneeber^;  it  bas  not  been  aualyzed. 

Named  from  aKof)oÔoy,garlte,  ulluding  to  the  odor  before  the  blowpipe. 

Alt. — Scorodite  occurs  altered  to  limonite. 

Artil— Formed  in  crystals  like  the  natural  minerai  (G.  =  8*28)  bv  the  action  of  arsenic  acid 
on  métal  lie  iron  in  sealed  tubes  at  a  high  température.  Yerneuil  and  Bourgeois,  Bull.  Soc.  Min., 
3  82  1880 

Réf.— >  Dernbach,  Nassau,  Jb.  Min.,  896,  1876.  'Dx.,  Ann.  Ch.,  Phys.,  10,  402,  1844; 
cf.  Mlr.,  Min.,  p.  411,  1852,  Kk.,  Min.  Russl,  6,  307,  1874,  Rath,  1.  c.  »  Erem.,  Ural,  Vh. 
Min.  Ges.,  20,  185,  1885  (Jb.  Min.,  1,  3  réf..  1880).  also  the  vicinal  pyramids  m  =  1919*20. 
r  =  161716.     *  Propr.  Opt.,  1,  60,  1857;  N.  R.,  89,  1867. 

JooTNAiTE  iV.  Nbrdânêkiôld,  Au  earthy  minerai,  formed  from  the  décomposition  of 
arsenopyrite.  and  referred  to  scorodite.  Occurs  with  béryl  from  the  Adun-Chalon  Mis., 
Nerchinsk,  Siberia.     See  v.  Koksharov.  Bull.  Acad.  St.  Pet.,  19,  571, 1878. 


608.  STRBNOITB.    A.  Nies,  Jb.  Min.,  p.  8,  1877. 

Orthorhombic.     Axes  à:l:t-  0-86517  :  1  :  0-98272  BruhnB  and  Busz*. 
100  A  110  =  40°  52',  001  A  101  =  48°  38f ,  001  A  011  =  44°  30'. 

Porms»  :  a  (100,  »-î),  k  (480,  *-|)».  d  (120,  ^5);  /(802.  f-î)»;  g  (805,  |.i)«,  e  (012.  fi)».  p(lll.  1)^ 
ar  (151210.  f-})*?. 

kk"  =    65"  571'  gçf  =  122"  21V  pp    =  ♦78"    U'         op"'  =  •66'  59'  50" 

«/xo    «f  ^  i.«o  «/..  __,,       ^^^o  ...  jj     =    62"  88' 


cid'     =    60"    8 
ff     =  119"  ir 


eH  =    52"  20^^ 
ap  =    50"  sy 


pp"  =  112"  41' 


Crystals  rare;  in  habit  and  angle  near  scorodite;  also  prismatic  by  extension 

of  macrodomes.  General ly  in  spherical 
and  botijoidal  forms,  aggregates  with 
radiated  nbrous  structure,  and  drusy  sur- 
face». 

Cleavage:  a  imperfect.  H.  =  3-4. 
G.  =  2 'ST.  Luster  vitreous,  brilliant. 
Color  peach-blossom-red,  carmine-red,aDd 
varions  other  shadcs;  sometimes  nearly 
colorless.  Streak  yellowish  white.  Trans- 
lucent  to  transparent.  Bx  i_6\  Ax.  angle 
60°  approx.,  Bruhns  &  Busz". 

Comp. — Hy  d  r  o u  s  ferrie  phosphate, 
FePO.  -f  2H,0   or  Fe,0,.P,0,.4H,0  = 


EleouoreM.,Nie8. 


Virginia,  Ayres. 


Phosphorus  pentoxide  38-0,  iron  sesqnioxide  42-7,  water  19-3  =  100. 
AnaL— 1,  Nies,  1.  c.     2,  Koenig,  Pïoc.  Acad.  Philad..  277,  1877. 


1.  Eleonore  Mine  G.  =  8*87 

2.  Rockbridge  Ce.  Va. 


P.O» 

Fe,0, 

H.O 

87-82 

43-65 

19-61 

inaol.  0-16  =  101-28^ 

89-80 

42-80 

19-87 

=  101-47 

PSOSPHOaiDBRTTE. 
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,  r^  eto. — 6.B.  fuses  readily  to  a  black  shining  bead,  colorine  tbe  flame  bluisb  greeD. 
Iron  réaction  witb  borax.     Dissolves  easily  iu  warm  hydrochloric  acid;  in  nitric  acid  insoluble. 

Obs.— Occurs  witb  cacoxenite.  at  tbe  Ëleouore  iron  mine  on  tbe  Dûnsberg,  near  Giessen; 
also  in  colorless  crystats  witb  eleouorite,  at  tbe  liotblftufcben  mine,  iiear  Waîdgirmes.  in  tbe 
same  région;  also  tbe  Jakobssegen  mine  near  Breuitbal  in  tbe  Tauuus.  In  distinct  crystals, 
pink  to  red,  in  cavities  iu  dufrenite,  from  Kockbridge  Co..  Va.,  sometlmes  like  f.  1  in  babit, 
also  f.  2.     Named  after  Prof.  A.  Streng,  of  Giessen. 

Réf.—»  Zs.  Kr..  17.  558,  1890.  Tbe  results  of  Nies,  1.  c,  were  deduced  from  111  A  ÎH  = 
77'  46',  111  A  lîl  =  64"  52',  120  a  120  =  61"  24'. 

■  E.  F.  Ajrres.  priv.  contr.  The  crystals  examined  were  in  part  like  f.  1  witb  also  anotber 
bracbypyramid,  s  in  part  (f .  2)  prismatic  |  axis  b.  Tbe  last  uunied  are  like  tbe  crystals  âgured 
and  imperfectly  described  by  Eoenig,  and  formed  tbe  mateiial  of  anal.  2.  Tbe  suggestion, 
tberefore,  tbat  tbey  belonged  to  pbospbosiderite  (cf.  f.  1,  below)  does  not  seem  applicable 
unless,  indeed,  tbe  latter  is  merely  a  form  of  strengite.  Tbe  angles  measured  by  Eoenig  and 
Ayres  are  as  follows:  bk  =  58''  E,  57**  52  A;  bd  =  80'  2^  A;  ff"'  =  62'  35'  E;  gff''^'  =  57°  40  E, 
58**  24'  A;  bit  =  62*  58"  A. 

•  Cf.  pbospbosiderite  below. 

Artif. — Rose-red  microscopic  crystals  bavin?  tbe  composition  of  strengite  bavebeen  obtained 
by  A.  de  Scbulten  by  beating  a  solution  of  FeCTi.6H90  witb  pbospboric  acid  solution  in  a  closed 
tube  at  180°-190'  C.  Tbey  are,  bowever,  monoclinic,  tabular  I  b  (010)  witb  /3  =  65°.  Extinc- 
tion inclbied  88°  to  edge  a/b.  Twins  a  (100)  and  e  (001).  Ax.  plane  |  b  (010).  C.  R.,  100, 1532, 
1885. 


609.  PHOSPHOSXDBRITZI.     W.  Bruhns  and  K.  Buw,  Zs.  Er.,  17,  555. 1890. 
Orthorhombic.     Axes  àihié  =  0-53302  :  1  :  0  -87723  Bruhas  &  Busz*. 
100  A  110  =  28°  3i',  001  A  101  =  58°  43',  001  A  011  =  41°  15f . 


Fomui: 

a  (100,  14) 
b  (010,  i-ï) 


c  (001,  0) 
P  (710.  ^7) 
o  (410,  ùi) 


n  (210,  ^2) 
w»(110. /) 
e  (101,  1-î) 


g  (084,  fï) 
h  (OU,  14) 
t  (041,  4-î) 


•  (771,  7) 


Tbe  form  Is  not  far  from  tbat  of  strengite  (cf.  réf.  ^)  and  tbe  cbemlcal  composition  diflera 
only  in  tbe  amount  of  water,  but  it  does  not  seem  possible  to  unité  tbe  two  species. 


.»// 


00         = 


>" 


"/ 


nn'    = 

fntn 

bm 


15°  11' 

29'  51' 

56°   r 

♦61°  56i' 


ce 

99 
hh' 


117°  26' 

*58°  48' 

66°  41' 

82°  81' 


«' 

dd' 

ddf' 


148°  11' 
102°  6' 
128°  86' 


M"  =  48°  59' 
ed  =  61°  48' 
d      =  85°  87' 


In  prismatic  crystals,  with  h  prominent;  faces  mostly  rongh  and  not  allowing 
of  exact  nieasu rement. 

Cleavage  :  h  perf ect.  H.  =  3  -75.  G.  =  2-76.  Color 
peach-blossom-red  or  reddish  violet.     Transparent, 

Pleochroism  distinct  :  c  nearly  colorless  ;  b  carmine-red  ; 
a  pale  rose.  Optically  +.  Ax.  pi.  \h.  Bx  J.  c.  Axial 
angle  large.     Dispersion  strong,  p  >  v. 


2Ey  =  62°  55'     2Ey  =  126°  26'  Na     fij  =  17815     .-.   2Vy  =  62°  4' 

Comp — ^2FeP0,  +  3^11,0  or  Fe,0..P,0..3iH,0  =  Phos- 
phoric  pentoxide  38-9,  iron  sesquioxide  43*8,  water  17*3  = 
100. 

Anal. — Brubns  &  Busz,  1.  c. 

I    P,0.  88-85  Fe,0«  4480  H.O  17*26  =  10041 

Pyr- etc. — In  tbe  closed  tube  becomes  yellow  and  opaque,  gîving  oflf  water  witbout  decrepl- 
tation.  Ë.B.  fuses  easily  to  a  black  magnetic  bead.  Soluble  completely  in  bydrocbloric  acid; 
nearly  insoluble  in  nitric  acid. 

Obf. — Found  in  cavities  in  an  iron  ore  (Pechelsenstein)  from  tbe  E[aIterbom  mine,  near 
Eiserfeld,  Siegen  mining  district,  Qermany. 

ReCi— 1  L.  c.  By  making  tbe  cleavage  face  =  001  and  m  (110)  =  021  Brubns  &  Bun 
calculate  the  axes: 

à:  h:  h  =  0*82285  :  1  :  098805, 

wbicb  are  not  verv  far  from  tbe  axes  of  strengite.    Tbe  two  minerais  differ,  bowever,  in  optical 
orientation  as  well  as  cbemically. 


^834  PH08P3ATE8j  AB8BNATB8,  ETC. 

610.  BARRANDXTB.    Barrandit  v.  Zephanmeh,  Ber.  Âk.  Wien,  66  (1),  20,  1867. 

In  spheroidal  concrétions^  indistinctly  radiated  fibroas,  with  the  surface  crys- 
talline  angular;  concentric  in  str^ucture. 

H.  =  4'5.  O.  =  2*576.  Luster  between  yitreous  and  greasy.  Golor  pale 
bluishy  reddish,  greenish  or  yellowish  gray.  Streak  yellowiâh  to  blnish  white. 
Translucent  to  opaque. 

Comp.— (Al,Fe)PO,  +  2H,0  or  (Al,Fe),0,.P,0,.4H,0.     If  Al  :  Fe  =  3  :  4  the 
perceutage  composition  is:  Phosphorus  pentoxide  40*7,  alumina  12*59  iron  sesqui- 
oxide  26-2,  water  20*6  =  100. 
AnaL— £.  Boricky,  1.  c. 

P,0.  39-68  A1,0»  12-74  Fe.O.  26-68  H.O  21  00  =  100 

Pyr.,  etc.— Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  darker  in 
'color;  moistened  with  sulphuric  acid  colors  the  flame  bluish  green.  Soluble  in  hot  hydro- 
chloric  acid. 

Obs.— Occurs  at  Cerhovic,  N.K.W.  of  Pfibram,  in  Bohemia,  in  clef  ta  in  a  Lower  Silnrlan 
sandstone,  with  cacoxenite  and  stilpnosiderite;  the  translucent  globules  i  to  li  mm.  in  diameler, 
and  haviug  within  some  resemblance  to  opal;  the  opaque  variety  without  luster;  aometimea  a 
grain  of  limonite  at  center,  and  particles  oi  the  same  as  impuritv. 

Alt.— Stated  to  give  origln  by  altération  to  dufrenite,  simiuu-  globules  and  fibrous  cruati  at 
the  locality  having  tbe  composition  of  the  latter  minerai. 

611.  VARI80ITI1.    Variscite  BreUhaupt,  J.  pr.  Ch.,  10,  606.  1887. 

Orthorhombic.  Axes  df  :  î  =  0*648  :  1;  100  A  HO  =  32°  67'  Chester'. 
■Observed  forms:  a  (100,  i-i),  b  (010,  f-f),  c(001,  0),  m  (110,  /);  mm'"  =  *65°  54'. 

Grystals  prismatic,  usually  siz-sided,  but  rarely  distinct.  Gommouly  in  sheaf- 
Jike  aggregates  and  incrustations  with  reniform  surface. 

H.  =  4.  Luster  yitreous,  brilliant.  Golor  deep  emerald-green,  bluish  green 
to  colorless.     Transparent  to  translucent.     Indices  y  —  a  =  0*0173  Lcx. 

Comp.— AlPO,  +  2H,0  or  A1,0,.P,0,.4H,0  =  Phosphorus  pentoxide  44*9, 
alumina  32*3,  water  22*8  =  100. 

AnaL— 1,  Petersen.  Jb.  Min.,  857,  1871.    2,  Chester,  Am.  J.  Se.  13,  295, 1877. 

P,0,   Al.O,   H.O 

1.  Voigtland    G.  =  2'408         4406    8125    22*85  Cr,0.,Fe,0.,FeO  1*21,  CaO  018.  MgO  0*41 

2.  Arkansas  |  44*85    81 -85    2880  =  100  [=  99-95 

From  2  an  insoluble  résidu e  of  50-70  p.  c.  has  been  deducted. 

Pyr.,  etc. — Yields  water  in  a  matrass.  6.6.  in  the  forceps  ia fusible,  but  becomes  white; 
in  the  outer  flame,  colors  the  flame  deep  bluish  green;  with  borax  and  sait  of  phosphorus  formi 
a  pale  yellowish  green  glass;  with  soda  fuses  with  effervescence,  but  imperfectiy;  with  cobalt 
solution  becomes  blue. 

Oba.— Occurs  in  quartz  and  siliceous  slate  at  Messbach  near  Plauen  in  Saxon  Voigtland. 
In  Montgomery  Co.,  Arkansas,  on  quartz.    Named  from  Variscia  (Voigtland). 

Réf.— >  Arkansas,  Am.  J.  Se..  16,  207.  1878. 

Planeritb  Hermann^  6ull  Soc.  Kat.  Mosc.,  35  (2),  240,  1862.  A  minerai  from  the  copper 
mines  of  Gumeshevsk,  in  tbe  Ural.  Occurs  in  thin  subcrystalline,  botryoidal  layers  In  the 
cavities  of  a  quartz  rock.  H.  =5;  Q.  =  2*65.  Color  on  fresh  surface  yerdigris-green,  passlng 
to  olive-green  on  exposure  lo  the  air.  Luster  dull.  Translucent  on  the  edges.  ^  —  a  =  0-0178, 
like  variscite,  Lcx.    Analysis  afforded: 

P,0.  88-94  AUO,  87  48  CuO  8  72  FeO  8*52  H,0  20*98  =  99*69 

Hermann  regards  the  hydrated  oxides  of  iron  and  copper  as  unessentlal,  as  In  many  otfaer 
aluminous  phosphates,  turquois.  peganite,  flscherite,  etc. 

6.6.  in  tube  decrepitates,  yieldin^  much  neutral  water.  Easily  soluble  in  borax,  glving 
copper  reaction.  Only  slightly  attacked  by  acids,  but  easily  decomposed  by  boillng  with 
caustic  soda.    Named  af ter  Planer,  director  of  the  mines. 

Amphithalite.  Amfithalit  IgeUirôm,  Ofv.  Ak.  Stockh.,  23,  98.  1866.  6.  H.  Ztg.,  26, 
'809,  1866. 

Massive.    H.  r=  6     Color  milk- white.    Subtranslucent.    Analysis. — IgelatrOm: 

P,O.8006    AUO>  48*50    MgO  1*55    CaO  5*76    H.O  12*47  FeO.MnO  ^.  =  96*84 


CALLAINITE  -ZEPHARO  YIQHITE^KONINCKITE,  825 

B.B.  infusible.  Insoluble  in  acids.  Oocurs  in  the  quartzyte  of  HomJOberg,  Wermiand. 
iritb  lazulite.  rutile,  and  cyanite.  Named  from  oi^<t>i^aXti%^  becrowned.  since  it  usually  occurs 
"«urrounded  by  other  beautif ul  minerais,  though  unaltractive  itself.  Qroth  refers  this  to  the 
^ubtful  berlinite  (AlPO«  +  iH.07)  whidi  is  mentioned  on  p.  847. 

612.  OAUUkINXTB.  rCallaina  PUn.,  37,  33.  Turquois  pt.  Callals  Damour,  C.  R, 
69,  086,  1864.    Callainite  Dana, 

Massive.     Texture  waz-like. 

H.  =  3*5-4.     G.  =  2-50-2 -52.    Color  apple-green  to  emerald-green,  spotted 
or  lined  with  whitish  and  binish.    Translucent. 

Comp.— AlPO,  4-  2JH,0  or  Al,0,.P,0,.5H,0  =  Phosphorus  pentoxide  42-6, 
«lumina  30*5,  water  26*9  =  100. 
AnaL— A.  Damour,  1.  c. 

P,0»        AUO»      Fe,Oi   Mn,Oi     CaO         Hs'O 

42-58         29-57         1*82         ir.         0*70        28*62  sand  210  =  100*89 

P3rr.,  etc.— When  heated  yields  water,  and  becomes  opaque,  chocolate-brown,  and  friable. 
B.B.  infusible. 

Obs.— From  a  Celtic  grave,  near  Mané^r  H'roek  in  Lockmariaquer,  in  rounded  pièces  from 
the  size  of  a  flax-seed  to  that  of  a  pigeon 's  egg,  and  found  in  the  collections  of  the  rolymathic 
'Society  of  Morbihan,  in  western  France. 

Damour  makes  this  minerai  the  eaUaiê  of  Pliny,  and  especially  in  view  of  its  green  color. 
But  the  callais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  eallaina  (see 
p.  845).  Yet,  as  this  identity  is  not  established,  the  name  callainite  is  better  than  Pliny 's  name 
iinmodifled. 

613.  ZBPHAROVIOHZTB.    B,  Boricky,  Ber.  Ak.  Wien,  69  (1),  593.  1869. 
Crystalline  to  compact,  hom-like  in  aspect.     Fracture  conchoiaa[l.    H.  =  5*5.    G.  =  2*37. 

'Color  greenish,  yellowish  or  grayish  white.    Translucent. 

Oomp.— AIPO4.3H1O  =  Thosphorus  pentoxide  40*8,  alumina  29*0,  water  30*7  =  100. 

PsO»       AltOs      FesO      CaO       MgO      H,0      quartz 

1.  35*56        29*77         —         1*07        041        26*70        546    =  98*97 

2.  37*46   28-44    —    0  54    tr.         26*57   6*05  =  99  06 

3.  37*80   29*60   0*86   1*38    —    28*98   0*46  =  99*08 

Nos.  1  and  2  contained  intermingled  wavellite,  and  No.  8  an  earthy  gibbsite.  Boricky 
thinks  the  analyses  prove  the  minerai  to  be  essentiall v  an  aluminium  phosphate  with  8  molécules 
HsO.  It  is,  however,  to  be  noted  that  this  diflers  from  callainite  above  only  in  containing  1 
•molécule  more  of  water,  and  analysis  2,  after  déduction  of  tbe  6  04  of  quartz,  gives:  PiOt  40*28, 
AltOt  3U'57.  CaO  0*58,  H9O  28  56,  a  result  which  approaches  the  figures  given  by  Damour  in 
Ms  analysis  of  callainite.     The  species,  therefore,  must  be  regarded  as  a  doubtful  one. 

Oocurs  iu  sandstone  at  l>enlc  in  Bobemia. 

Named  for  Prof.  V.  von  Zepharovich  (1830-1890). 

G1BB8ITE.  A  80-cal]ed  gibbsite  stated  to  bave  come  from  Richmond,  Mass..  and  to  occur 
w^ith  the  true  gibbsite  (aluminium  hydrate  =  hydrargillite,  p.  254)  bas  given  Hermann,  J.  pr. 
€h..  40,  32,  1847;  also  47.  1,  1849: 

P.O.  37  62  Al.O.  26  66  H,0  35*72    =    100 

This  corresponds  nearly  to  AIPO4  +  4HtO.  but  the  occurrence  is  not  above  question.    The 
substance  was  called  riehnumdite  bv  Kenngott  (cf.  p.  255). 

Genth  also  mentions  a  gibbsite  of  Hermann,  occurring  in  scales  on  wavellite  from  Gen. 
Trimble's  farm  near  White  Horse  Station,  Cbester  Valley  R.  R.  (locality  formerly  called 
**Steamboat").  He  says  it  is  a  phosphate  corresponding  with  peganite  but  containing  more 
water. 

614.  KONINOKITE.    Ceêàro,  Ann.  Soc.  G.  Belg.  Mem.,  11,  247,  1883-84. 

In  small  spherical  aggregates  of  radiating  needles;  in  one  case  terminated  by  an  oblique 
plane. 

Cleavage  trausverse.  H.  =  3*5.  G.  =  2*3.  Luster  vitreous.  Color  and  streak  yellow. 
Transparent.    Extinction  parai lel. 

Oomp.— FePOi  4-  8H,0  or  Fes0s.P«0ft.6H,0  =  Phosphorus  pentoxide  34*6,  iron  sesqui- 
OKide  390.  water  26*4  =  100. 

AnaLj— Cesàro,  1.  c. 

I  P.O.  34*8  Fe,0, 33-8  Al.O,  4*6  H.O  26*8  =  100 


^  r.,  etc. — B.B.  fuses  easily.     Soluble  in  strong  acids. 
Obs. — Occurs  with  ricbellite  at  Richelle  near  Visé,  Belgium. 
Named  for  the  Belgian  geologist,  L.  G.  de  Koninck  (1809-1887). 
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PHOSPHATES,  AB8ENATE8,  ETC. 


Hydrous  Phosphates,  etc.— Add  Division. 

àiiit  fi 

616.  Stercorite        H(NHJNaPO.  +  4H,0  Monoclinic  2-8828  : 1  : 1-8617  80**  42^' 

à  il  là 
616.  Haidingerite  EGaAsO^  +  H,0      Orthorhombic      0*8391  : 1 :  0-4990 


617.  Pharmacolite 

618.  Brushite 


Pharmacolite  Group.    Monoclinic. 


HCaA80,  +  2H,0 
HCaPO,  +  2H,0 


à  \o:t  fi 

0-6137  :  1  :  03622        83*  13' 

0-6221  : 1  :  0-3415        84°  45' 


619.  Metabmahite        2HCaP0,  +  3H,0  Monoclinic 

620.  Martinite  H,Ca.(PO,),  +  iH,0?      Rhombohedral 

à  \l  \k 

621.  Newberyite  HMgPO,  +  3H,0    Orthorhombic    09548  :  1 :  0-9360 

à\l\b  fi 

622.  Wapplerite  HCaAsO,  +  3JH,0  Monoclinic?  0-9125  : 1 :  0  2660    84°  35' 

623.  Hannayite  H,(NH,),Mg,(PO,),  +  8H,0  Triclinic 

a  :  î  :  (J  =t  0-6990  :  1 :  0*9748;  a  =  122°  31^',  fi  =  126°  46',  >^  =  54°  9* 

à\i)  \b  fi 

624.  HureauUte  H.Mn.(PO,),+  4H,0  Monoclinic  1-9192  :  1  :  0-5246  84**  V 

625.  Porberite  H,(Ni,Co),Afl,0,  +  8H,0? 


616.  STBROORTTB.    Stercorite  Hérapaih,  Q.  J.  Ch.  Soa,  1849.     Miciocosmio  8alC 

Native  Sait  of  Phosphorus.    Phosphorsalz  Qerm, 

Monoclinic.     Axes  à  :  î  :  <5  =  2-8828  :  1 :  18617;  fi  =  ♦SO®  42 J'  =  001  A  106 

Mitscherlich  '. 


100  A  110  =  70°  38' ,  001  A  101  =  29°  59^',  001  A  011  =  61°  26J'. 


Forms'  (artif.  cryst): 
a  (100,  i-%) 
e  (001.  0) 


h  (810,  i^3) 
m  (110,  /) 


r  (101.  -  1-i) 
k  (201,  -  2.i) 


/  (ÎOl.  14) 
X  (201,  24) 


n(112,-J> 

t  (lia.  i) 


M'"    =    86'*  68'  or  =  29'  59*' 

fum'"  =n4r  16'  dfc  =  46*  814' 

am      =    70"  88'  tf  =*85"  2^ 


ex 
en 
cfn 


68"  10' 
42*  44i' 
86"  56' 


ei    = 
nn'  = 


45*  44' 
79*  4ff 
85*    9' 


Artif.  cryst.  prismatic  |  é  with  m  prominent  and  terminated  by  e  and  ihe^ 
dôme/  (ÎOl),  aiso  other  forms.    Native  minerai  in  crystalline  masses  and  nodules. 

H.  =  2.  O.  =  1*615.  Lnster  yitreons.  Color  white,  stained  yellowish 
brown.  Transparent  Fragile.  Not  efflorescent.  Easily  solnble  in  hot  and 
cold  water. 


HAIDUfQEBITE^PHARMA  COLITE. 
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Camp.— HNa(NHJPO,  +  4H,0  =  Phoflphorns  pentoxide  34'7,  soda  16-1, 

Ammonium  oxide  10*7,  water  39*5  =  100. 

AnaL^l,  Herapath,  1.  c.    2,  Raimondi.  Min.  Pérou,  28. 187a 


1.  Ichaboe 
8.  Guafiape 


P.O. 

84*83 
84-54 


Na,0       (NH4).0       H.0 

15-75  7-68  42-24  =  100 

14-60  8*48  42-48  =  100 


Pyr^  etc. — B.B.  intumesces,  and  gives  off  water  and  ammonia,  colora  the  flame  momentarily 
a  faint  green,  and  fuses  to  a  transparent  colorless  glass,  soluble  in  boiling  water. 

Oba. — Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  Africa,  and  named 
from  the  Latin  sUreuê,  dung,    Also  in  the  euano  of  the  Quafiape  Islands  on  the  coast  of  Peru. 

This  species  is  identicaf  with'the  saU  cfTphoêphorui,  used  as  a  flux  in  blowpipe  analyds. 

Ref:~>  Ann.  Ch.  Phys.,  19,  899«  1821. 


016.  HAIDINOBRITB.    Turner,  Edinb.  J.  8c.,  3,  808,  1825.     Diatomes  Oypshaloid, 
mM.,  ib..  808,  and  Pogg.,  6,  182,  1827. 

Orthorhombic.     Axes  àilit  —  0*83910  : 1 :  0*49895  Haidinger*. 
100  A  110  =  40°  0',  001  A  101  =  30°  44J',  001  A  011  =  26°  31'. 


«  (100,  U) 


b  (010.  f-i) 
m  (110,  /) 


^(102,f^ 
k  (201,  24) 


i  (401,  4.{) 
t  (OU,  1-ï) 


•  (421,  4.S) 
n(542,ff) 


mm'"  =  ♦80''  V 
gff  =  88*  r 
Xk!     =    99'  58^ 


iX  =  184*'  24' 

tt'  =  »58'  y 

M'  =  118*  85' 


fin' 


187'  87' 

42*  ir 

92'  55' 


n»"  =  121*  88' 
n»'"  =   58*  14' 


Mostlj  in  minute  crystals  aggregated  into  botryoidal  forme  and  drnsy  cmsta. 

Gleavage:  &  highly  perfect.  Sectile;  thin  laminse 
«lightly  flexible.  H.  =  1*5-2*5.  G.  =  2*848.  Luster 
yitreous^  on  cleayage  face  pearly.  Streak  white.  Golor 
white.       Transparent  to  translucent. 

Optically  +.  Ax.  pi.  |  a.  Bxo  _L  ô.  Ax.  angle 
large.    Refractive  index,  v  =  1*67,  Dx.* 

Comp.— HCaAsO,  +  H,0  or  2CaO.A8,0,.3H,0  = 
Arsenic  pentoxide  58*1,  lime  28'3,  water  13*6  =  100. 

Pjrr. — B.B.  like  pharmacolite.  DissolYes  easily  in  nitric 
ttcid. 

Oba.~The  single  origioal  spécimen,  in  the  cabinet  of  R.  P. 
Oreg,  Jr.,  was  oi  uncertain  origin.  Later  observations  bv 
Tscnermak  sbow  that  the  locality  was  doubtless  Joachimsthaf, 
where  it  occurs  with  pharmacolite.    Also  from  Wittichen  and  Alpirsbach,  Baden  (Sandberger). 

Named  after  the  Austrian  mineralogist  Wilhelm  von  Haidinger  (1797-1871). 

Ref:— >  L.  c,  or  Pogg.,  6,  182, 1825.    '  Dx.,  BuU.  Soc.  Min.,  11,  195.  1888. 


617.  PHARMAOOXJTg.  Arseniksaurer  Ealk  (von  Wittichen)  BeJh,  Scherer's  J.,  4,  587. 
1800.  Pbarmakolit  JEar«ten.  Tab..  75,  1800.  ArsenikblQthe  Wern.,  pt.  Arsenate  of  Lime. 
Chaux  arseniatée  i^.  Arsenicite  Beiid.,  Min.,  2,  598,  1882.  Hemiprismatischer  Oypshaloid, 
ffaid,,  Pogg..  6.  181.  1825. 

■ 

Monoclinic.     Axes  à:l:é  =  0*61373  : 1 :  0*36223;  /S  =  83°  13^'  =  001  A  100 
Schrauf*. 

100  A  110  =  3r  21f ,  001  A  101  =  32°  12^',  001  A  011  =  19°  47'. 


Fofms*: 

i  (010,  a) 


c  (001,  0) 
%  (810,  i-i) 


m  (110. 1) 
n  (011, 1-4) 


d(881, -8)« 
« (îll,  Vf 


0(821,8^ 


m"'     = 

mm"'  = 
nn"    = 


22*58' 
62' 43' 
89*34' 


cm 
en 
ex 


84*  18' 
86*  28' 
67*  24' 


irir' 


m'x  = 


86*  14' 
40*  56* 
47*  45' 


fli'irss 


59*  IV 
81*    S' 


828  PHOSPHATES,  ABSENATBS,  ETC., 

Orystals  rare,  small;  in  habit  prismatic  |  axis  à.  Faces  Cy  n  often  striate^. 
ledgec/n,  Gommonly  in  délicate  silky  fibers  or  acicular  crystallizations;  in. 
stellated  groups.    Also  botiroidal  and  stalactitic  and  sometimes  massive. 

Cleavage:  b  perfect.     Fracture  uneven.    Flexible  in  thin  laminœ.    H.  =  2- 
2*5.     G.  =  2  •64-2*73.     Lnster  vitreous»;  on  b  inclining  to  pearly.     Color  white  or 
grayish  ;  frequently  tinged  red  by  arsenate  of  cobalt.     Strei^  wnite.    Tranducent 
to  opaque. 
Optically  -.     Ax.  pi.  and  Bxo  J.  J.     Bx^  A  ^  =  +  69°  42'.    Axial  angles,  Dx.": 

2He.,  =  113°  24'  2Ho.y  =  112°  20'  2Ho,w  =  111°  47' 

Comp.— Probably  HCaAsO,  +  2H,0  or  2CaO.A8,0,.5H,0  =  Arsenic  pent- 
oxide  53-3,  lime  25-9,  water  208  =  100. 

This  is  the  compositioa  of  artificial  orystals  which  gave  Dufet  :  AbiO»  52'65,  CaO  26*08» 
H,0  20-94  =  100*22.  Bull.  Soc.  Min..  11,  187,  1888.  Thèse  were  identical  in  form  and  optical 
constants  with  tJie  natural  minerai;  analyses  of  the  latter,  however,  give  half  an  équivalent 
more  water. 

AnaL— 1,  Bg..  Pogg.  Ann.,  62, 160,  1844.  2,  Petersen,  ib..  134,  86,  1868.  8.  Jannettai». 
Bull.  Soc.  Min.,  11,  2127 1888.    4.  Hatle  and  Tauas.  Vh.  G.  Rdchs..  226. 1887. 

AsiOt   CaO      H,0 

1.  GlQcksbrunn  51*58    28*59    [28*40]  CoO,FeO  1*48  =  100 

2.  WitUchen  49*46    24*18    [26*87]  CoO,FeO.MgO,MnO  tr,  =  100 

8.  St.  Marie-aux-Mines  G.  =  2*586       50*54    28*90     28*80  MgO  0*50,  Fe,0.  0*85,  810,  0-70, 
4.  VOUegg  48*60    27*04     24*49    =  10018  [P,0»  0*80  =  100*09* 

Pyr.^  «te— In  the  cloeed  tube  ylelds  water  and  becomes  opaque.    B.B.  in  OF.  fuses  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).    On  charcoal  in  R  F. 
giyes  arsenical  fumes,  and  fuses  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  tiacea 
of  cobalt.    The  ignited  minerai  reacts  alkaline  to  test  paper.    Insoluble  in  water,  but  readily 
soluble  in  acids. 

Obs. — Found  with  arsenical  ores  of  cobalt  and  siiver,  also  with  arsenopyrite.  Has  been 
found  at  Wittichen.  Baden,  in  crystals;  at  St.  Marie-auz-Mines  in  the  Vosges,  in  botr^oidal  or 
fflobular  groups;  at  Andreasberg  in  the  Harz,  and  at  Kiechelsdorf  and  Bieber  in  Hesae;  at 
GlUcksbrunn  in  Thuringia;  at  Joachimsthal  in  Bohemia;  at  Yôllegg^  Styria,  with  arsenopyrite. 

This  species  was  named,  in  allusion  to  ils  containin^  arsenic,  from  (pctpucrKov,  poison. 

R^. — *  Joachimsthal,  Min.  Mitth.,  188,  1878;  earlier  observations  by  Haid.,  1.  c,  are  not 
accuxate.    On  the  form  of  the  artif.  cryst.,  see  Dufet,  l.  c. 

»  See  Miller,  Min.,  p.  506,  1852,  and  Schrauf,  1.  c.  »  Schrauf.  Zs.  Kr.,  4,  284,  1879.  *  Dx., 
Bull  Soc  Min.,  11,  192,  1888;  on  the  optical  constants  of  the  artif.  cryst.,  see  Dufet,  1.  c. 

618.  BRUSHTTB.    G.  E.  Moore,  Proc.  Acad.  Cal.,  3,  167.  1864;  Am.  J.  8c..  39,  48. 1866L 

Monoclinic.  Axes  à\i:è-  0*6221  :  1 :  0*3415;  p  =  *84^  45'  =  001  A  100 
J.  D.  Dana*. 

100  A  110  =  31°  46f',  001  A  ÎOl  =  29°  55^',  001  A  011  =  18°  46'. 

Porms:    h  (010,  t-i);  ê  (810,  »-8),  n  (OU,  1-i),  l  (801.  8i)  cleavage. 

Angles  :  bè  =  *78°  20',  w'  =  28''  20',  îm  =  IV  18'.  nn'  =  ♦87"'  84;.  l  A  edge  n/»'  = 
62"  37'. 

In  small  slender  prisms,  flattened  ||  by  with  a  rough  oblique  termination.  Also 
concretionary  massive,  consisting  of  lamellar  individnals,  and  having  pearly 
cleavages. 

Cleavage:  b  perfect;  l  (301)  also  perfect.  H.  =  2-2*5.  G.  =  2*208.  Lnster 
of  b  pearly,  elsewhere  vitreous,  and  in  part  splendent;  when  massive,  earthy,  or 
more  or  less  résinons.    Golorless  to  pale  yellowish.     Transparent  to  translucent 

Comp.— HCaPO,  +  2H,0  or  2CaO.P,0,.5H,0  =  Phosphorus  pentoxide  41-3, 
lime  32*5,  water  26*2  =  100. 


METABBUSSITE.  SOti' 

7-    AnaL-^l,  2,  Moore,  1.  c.    8,  Julien,  Am.  J.  Se.,  40,  869, 186ft. 

P,0,        CaO        H,0 

1.  Avesl.  41-50        8265        2688  =100*48 

2.  "  41*82        82-78        26*40  =  100*45 

8.  Sombrero         89-95       8211        25*95  AltO.,Fe,Ot  0*88,  SO.  0*78,  bygnwc.    l*28  =  10p*85. 

Pyr.,  etc.— Heated  in  a  cloeed  tube  wbitens,  and  at  an  inclpient  red  beat  gives  off  water. 
B.B.  in  tbe  platinuni  forceps  fuses  easily  witb  intumescence,  tingeingtbefiamegreen;  tbebutton 
crystalline  witb  brilliant  facets  on  cooling.     Dissolves  readily  in  dilute  acids. 

Obs.— Occurs  on  tbe  rock  guano  of  Aves  Island  and  Sombrero  in  tbe  Caribbean  Sea,  in 

S'oups  and  crusts  consisting  of  délicate  and  mostly  transparent  crystals.    I^amed  after  Prof. 
.  J.  Brusb  of  New  Haven. 

Re£— *  Am.  J.  Se.,  39,  45,  1865;  tbe  position  is  cbanged  to  correspond  to  pbannaoolit» 
^.y.),  as  suggested  by  Dufet,  Bull.  Soc.  Min..  11, 187.  1888. 

619.  MSTABRUSHITE.    A.  A.  Julien,  Am.  J.  Se.,  40,  871, 1865. 
Zeugite  JuUen,  ib.,  p.  878.    Omitbite  Julien,  ib.,  p.  877. 

Monoclinic.  In  imperfect  crystals  with  a  (100,  t-i),  J(010,  i-î),  0  (101,  —  1-1). 
Faces  a  broad  and  even,  but  duU,  h,  0  deeply  furrowed  and  ronnding  into  on» 
another;  crystals  sometimes  flattened  |  h.     Angle  ao  =  38%  but  varying.     J.  D.  D. 

Cleavage:  é  perfect.  Brittle.  H.  =  2-5-3.  G.  =2-288,  2-356,  2-362.  Lnster 
feeble,  sometimes  resinous  on  fracture;  on  b  pearly.  Oolor  pale  yellow,  bufl,  to 
nearly  white;  streak  uncolored.    Translucent  to  transparent. 

ComiK— 2HCaP0,  +   3H,0  or  2CaO.P,0,.4H,0  =  Phosphorus    pentoxide 
43*6,  lime  34-3,  water  22-1  =  100. 
AnaL— Julien,  1.  e. 

P,0»        CaO        H,0       MgO      AlsOt.Fe«Ot       SOt 
I    42*72       82*98       21*88       0 52  0*79  005  bygr.  1*60  =  100»^ 

Tbe  water  included  some  organic  matter. 

Pyr.,  etc. — Same  as  for  brusbite. 

Obs.~From  tbe  island  of  Sombrero,  West  Indles,  coating  cavitles  in  guano  and  tbe  coral 
rock,  tbe  latter  altered  by  flltrations  from  tbe  overlying  guano.  Tbe  crystals  are  sometimes  1 
incb  long  and  i  incb  broad. 

Alt. — Tbe  crystals  of  metabnishite  from  Sombrero  are  often  bollow  from  tbe  remoTal  of  tbe 
interior,  and  otberwise  altered.    Julien  describes  tbe  following  yarieties: 

1.  H.  =  8*25.  G.  =  2*971.  The  crust  of  tbe  bollow  crystals  tbin,  and  surfaces  wltbin  and 
witbout  often  coated  by  minute  rbombs  of  calcite;  ÛMteugiUoî  Julien.  2.  Crust  rather  thicker, 
without  a  glittering  surface  of  calcite  rbombs.  8.  G.  =  2'988-8'080:  in  narrow  blades  some- 
times an  incb  long;  tbe  crust  tbick.  tbe  crystals  being  nearly  or  quite  solid.  Zeiiçite  is  named 
from  ZevytTTfÇ,  yoked  together,  because  of  its  relation  to  metabrusbite  and  omitbite.  Cf.  mar- 
tinite,  beyond. 

4.  OrnUhite  of  Julien,  from  Sombrero  (1.  c,  p.  877).  appears  also  to  be  altered  metabrusbite, 
its  crystals  presentiue  tbe  same  forms  and  babit,  but  usually  quite  snmll  and  very  tbln  paralle) 
to  tbe  orthodiagonal;  also  sometimes  tbin  parallel  to  tbe  clinodiagonal,  and  acute  rbombic  in 
section;  angle  lOO  a  101  =  about  SB'';  H  =  25.  The  analysis  given  was  made  on  only  one-tenth 
of  a  gram,  and  tbe  résulta  are  bence  unavoidably  doubtful. 

Analyses  of  varieties  1,  8,  4.  aflorded  Julien  (the  water  including  some  organic  matter): 

P.O.     CaO    H,0  MgO    Pe,0„AlaO«    SO,    CO,      F     NaCl 

Var.  1.  Zeugite  |    46  55    44*21    8  02    8*59  0*66  019    0*24     tr.     106  =  99-54 

Var  8.        ••  48*24    4887    8*98    0*56  102  018    174     tr.        ?    =99  59 

Yar.  4.  OmithUe  40*14    45*77    9*45     tr,  4*62  -.-.       —       —=  99*98 

In  1,  ozygen  ratio  for  P.O.  :  CaO  (impurities  excluded)  =  2*95  :  1*56,  and  as  noted  beyond 
tbe  composition  is  near  tbat  of  martinite. 

Omitbite  corresponds  nearly  to  the  formula  CaiPaO»  4-  2H.0. 

Tbere  occur  also,  with  the  above,  hemispherical  stellated  groups  of  ^ite  crystals,  as  altered 
omitbite,  wbicb  Julien  ba»  not  nnalyzed.  but  supposed  to  be  tbe  same  compound  minu*  the 
water.  One  crystal  of  tbe  soK.'al]ed  ornithite  bad  on  its  edges  and  surface  microscopic  tufti  of 
acicular  crystals. 
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620.  BffARTINITB.    KIoM  [Sammlg.  G.  Reichsmus.  Leiden,  1],  Jb.  Min..  1. 41  réf.,  188& 

Bhombohedral.     As  an  a^gregation  of  minate  rhombohedrons  (0*05  mm.)  with 

glane  angles  of  75^  and  lOô'',  nlling  cavities  in  pseudomorphous  crystalB  of  gypsnm. 
.  =  2'894.    Luster  vitreous.     GoTor  white  or  slight  yellowish.    Transparent. 
Comp.— H,Ca.(POJ,.iH,0  or  5CaO.P,0,.}H,0  =  Phosphorus  pentoxide  48-1, 
lime  47-3,  water  4-6  =  100. 
AnaL — Klooe,  1.  c. 


P.O. 

OaO 

47-67 

46-78 

47-87 

47-68 

H,0 

4*52    insol.  0*20,  organ.  0*76 
5-46    =  100  96 


Pyr.,  etc.— B.B.  buras  white  and  falls  to  pièces  without  melting.  Dissolves  in  dilute  acid 
without  effervescence. 

Obs.— Found  in  the  phosphorite  deposits  derived  from  guano  on  Table  Mt.,  near  St.  Barbara, 
on  the  south  sbore  of  the  island  Curaçoa,  West  Indies. 

Martinite  seems  to  be  nearly  identical  with  the  zeugite  of  Julien. 

621.  NBWBtaRTTTB.  O.  vom  Rath,  Ber.  nied.  Ges.,  p.  5,  Jan.  18,  1879. 
Orthorhombic.  Axes  à\hit  =  0-95482  :  1  :  0-93601  Schmidt'. 
100  A  110  =  43°  40'  34",  001  A  101  =  44°  25'  48",  001  A  011  =  43°  6'  25". 


Forma*! 

o  (100,  »4) 
h  (010,  «) 
c  (001,  0) 


l  (210.  »-2) 

c(820,  HD 
n(760,»-î) 

<(480,»4) 


m  (110,  /) 

€  (102,  H) 
d  (101,  1-i) 
q  (802,  H) 


g  (011.  i-«) 

/  (021.  2-1) 

p  (lia.  « 

h  (228, 1) 


o  (111.  1) 

t(722.  H) 
r  (211,  24) 


mm" 


^^ 


51*    9 
87"  21' 
♦68'  58'  18" 
52'  18' 
88''  52" 


r 


%z 


iir  84' 

86'  18' 
128*  47' 
34*    74' 
42'    W 


00 


^  = 


00'    = 


68'  86' 
65'  17' 
47'  58' 
58'  1' 
71'  11' 


Kh!" 
oc/" 


•64'  24'  82" 
45'  2S 
55'  10' 
67*  81' 
46*    5' 


1. 


2. 


3. 


Figs.  1-8,  after  Schmldt. 


Grystals  often  large  (to  1  sq.  in.),  tabnlar  |  a. 

Cleavage:  h  perfect;  c  imperfect.     H.  =  3-3'5.    G.  =.2'10.    Luster  yitreons. 
Color  white.     Optically  +.    Ax.  pi.  \h.    Bx  _L  c.    Axial  angles,  Schmidt: 

For  Na     2E  =  70'  20'    2H.  =  46'  24'    2Ho  =  146*  56'    .'.  2V,  =  44*  47'    fi  =  1-5196 
Also     2Er  =  69'  47'  2Ha.r  =  46'  12'  2Har  =  147'  26' 

Comp. — Hydrons  phosphate  of  magnésium  HMgPO^  +  3H,0  or  2MgO.P,0,. 
7H,0  =  Phosphorus  pentoxide  40*8,  magnesia  23-0,  water  36*2  =  1(X). 


WAFPLEEITB. 
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,  MaciTor,  quoted  by  Rath,  1.  c.    2,  Id.,  Ch.  News,  66,  216,  1887. 


1.  Skipton  Caves 
8. 


*• 


n 


P.O»        MgO(MnO  tr.) 

41-26  [28021 

40-78  22-37 


H,0 

86-78    =100 

[85-84]  FeO  0  86,  MnO  0*21  s  100 

•■  Expelled  at  170%  none  at  100". 


Easily  soluble  in  oold  nitric  and  hydrochloric  adds. 

Obs.— From  the  guano  of  the  Skipton  Caves  near  Ballarat,  Victoria;  also  from  the  guano 
«f  Mexillones,  Chili.  . 

Named  after  Mr.  J.  C.  Newbery  of  Melbourne. 

Réf.— 1  Chili,  Zs.  Kr.,  7,  26,  1882;  thèse  results  vary  but  little  from  those  of  vom  Rath. 
"*  AU  on  Chili crystals,  Schmidt;  observed  by  Rath  on  Victoria crystals aboefo. 


622.  WAPPLBRITB.    Frenêel,  Min.  Mitth.,  270,  1874. 

Monoclinic  (or  triclinic  ?).     Axes  à:h:è  =  0-9125  :  1  :  0-2660;  /3  =  84*"  35' 
=  001  A  100  Schrauf*. 

100  A  110  =  42°  15|',  001  A  101  =  15°  46^',  001  A  011  =  14°  50'. 


Fonns: 

-a  (100,  w) 
^  (010,  i-i) 


n  (210, 1-2) 
m  (110,  /) 
l  (120,  i-è) 


d  (011,  1-i) 
t  (081,  8-4) 
o  (411,-  4^ 


p  (211,-  2-5) 
I»  (411,  4-4) 
ie  (211,  2-2) 


fir(281,-8.|) 
e  (261,-  6-4) 
r  (281.  84) 


Also  ^  (ÎÔO-1, 104). 

n»'"    =  48'  61'  00'    = 

iîM»'"  =  84"  80'  yp'    = 

U        =  57"  891'  gg'    = 

dd       =29'  40^  œoo'  = 

W        =  76*  56'  nx'  = 


18' 
24' 
66' 
20' 
26' 


50* 

81V 

52^ 


ao 

af> 

acû 

an 


89'  161' 
66'  40^ 
48'  52' 
64'  87f 


In  small  highly  modified  crystals^  with  monoclinic  sym- 
metry.  Also  in  incrustations  sometimes  crystalline^  or  glob- 
nlar,  sometimes  glassy,  with  a  reniform  surface. 

Cleavage  \  h,  H.  =  2-2  -5.  G.  =  2  -48.  Luster  strongly 
Titreous.  Uolorless  to  white.  Transparent  to  translucent. 
Ai.  pi.  in  a  section  II  h  inclined  69  J°  to  edge  &wi,  13|°to  hp^ 
15°  to  hd.   BX|^  normal^  or  nearly  se,  to  i.   2E  =  55°.   Dispersion  p  <  v,  also  crossed. 

Comp.— HCaAsO,  +  3JH,0  or  2CaO.A8,0,.8H,0  =  Arsenic  pentoxide  47-^ 
lime  23*0^  water  29*6^  =  100.     The  calcium  is  replaced  in  part  by  magnésium. 
AnaL— Frenzel,  1.  c. 


After  Schrauf. 


AssO» 

CaO 

MgO 

H,0 

47-70 

1419 

8-29 

29-40    s      99-68 

47-69 

16-60 

7-86 

2949    =    100-18 

6  équivalents  of  water  (19  p.  c.)  go  ofF  at  100',  the  remainder  at  860'. 

Obs. — Found  with  pharmacolite  at  Joachimsthal;  also  at  8chneeberg.  Named  after  Herm 
IVappler  of  the  Freiberg  Mineralien-Niederlage. 

Ref.^1  Jb.  Min.,  SSo,  1875,  and  later  Zs.  Kr.,  4,  281, 1880.  It  may  yet  prove  that  wap- 
plerite  belongs  to  the  monoclinic  System,  from  which  it  déviâtes  but  little,  if  at  aU.  The  triclinio 
axial  ratio  and  angles  deduced  by  Schrauf  0-  c. ,  1880)  are  as  f oUows  : 

A  :  J  :  è  =  0-90089  :  1  :  0-26159;    a  =  90'  18'  66",    fi  =  95'  20',    r  =  M'  10'  86". 

ROssLKBiTB  R.  Blum  [JB.  Wett.  (^es.  Hanau,  82,  1861],  Jb.  Min.,  884.  1861. 

Described  as  occurrioff  with  pharmacolite  and  erythrite  in  the  Eupferschiefer  at  Bfeber, 
Hesse,  in  thin  crystalline  plates  with  columnar  or  fibrous  structure.  One  cleavage.  H.  =  2-8, 
Loster  vitreous  or  duU.    Colorless  or  white.    An  analysis  by  Delfts  gave: 


AsiO»  4016 


MgO  14-22 


CaO  tr. 


H,0  46-62    s    100 
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This  conforma  to  the  formula  HMgAsOi  -f  7H«0.    Named  after  Dr.  E.  ROssler. 

A  minerai  referred  bere  by  Tschermak  (Ber.  Ak.  Wîen,  66  (1),  828, 1867)  oocurring  in  mono- 
clinic  crystals  at  Joachimsthal  and  Eremnitz  is  made  by  Schrauf  (Jb.  Min.,  290.  1875)  an  altered 
form  of  wapplerite.  This  may  be  true  of  the  original  minerai  alào.  An  aoalysis  gave  Tscher- 
mak: ASiO»  491,  MgO  17-0,  HaO  04*7  =  100-8. 

623.  HANNATTTB.  Ulrich,  vom  Rath,  Ber.  nied.  Ges.,  p.  11.  Jan.  7,  1878;  p.  6,  Jan.  18> 
1879. 

Triclinic.    Axes  «  :  î  :  <}  =  06990  :  1 :  0-9748;  a  =  122**  31 J',  /S  =  126**  46|', 
V  =  54*^  9'  Kath. 

100  A  010  =  112°  58i',  100  A  001  =  *65°  28',  010  A  001  =  73°  14'. 


00. 


Ma 


m 


Pormi:    a  (100.  t-i),  6  (001.  O);  m  (110,  /'),  l  (180,  iJ^)  cleavage,  Jf  (lîO,  'J>; 
00  (Î88,  1-8,). 

Angles:    am  =  *89*  82'.    mM  =  *65°  26\    cm  =  «60*  50',    eoo  =  62*  20'» 
aœ  =  *70'  24'. 

In  small  and  slender  prismatic  crystals,  vertically  striated. 

Cleavage:  c,fn,  M,  L     G.  =  1*893.     Color  yellowish. 

Gomp. — ^A  hydrous  phosphate  of  magnésium  and  ammonium^ 
Mg.P,0,.2H.(NHJPO,+8H,0  or  (NH,),O.3MgO.2P,O,.10H,O  =  Phoe- 
phorus  pentoxide  444,  magnesia  18*7,  ammon.  ox.  5*6,  water  22*5  =  100.. 
AnaL— 1,  Macivor,  quoted  by  Rath.  1.  c.    2.  Id.,  Ch.  News,  65,  216,  1887. 


After  Rath. 

P«0. 

1. 
2 

1  45^70 
44-71 

MgO 

(NH0«O 

H,0 

18-90 

8-09 

28-20     =    100-89 

18-54 

810 

[28-25]    FeO  0-81,  MnO  009  =  100 

Heated  36  hours  at  100°  undergoes  no  change;  between  100*"  and  IIO**  or  115°  10868  2108 
p.  c,  becomlng  opaque;  heated  over  a  Bunsen  flame  loses  the  remainder  of  the  water  and  the 
ammonia  (36*43  =  total  loss).  The  remainder  fuses,  but  dissolves  only  in  part  in  concentrated 
hydrochloric  acid. 

Oba. — Discovered  by  Macivor  of  Melbourne  in  the  bat  guano  which  forms  deposits  80  feet 
deep  in  the  Skipton  basaltic  caves  30  miles  s.w.  of  Ballarat.  Victoria,  and  recognized  as  new  by 
Ulrich,  as  stated  in  a  letter  to  vom  Rath.  Occurs  with  stmvite  and  newberyite.  Named  after 
Prof.  J.  B.  Hannay,  of  Manchester,  England. 

624.  HUREAUIilTE.  Alluaud.  Vaiiquelin.  Ann.  Ch.  Phys..  30,  802,  1825:  AUuaud, 
Ann.  d.  Se.  Nat..  8,  349,  1826.  Dvfrénoy,  Aun.  Ch.  Phys.,  41,  838,  1829;  Deè  Cloiaeaum  and 
Damour,  Ibid.,  63.  293,  1858. 

Monoclinic.  Axes  ô  :  î  :  (5  =  19192  : 1  :  0-6245;  /3  =  *84°  1'  =  001  A  100 
E.  S.  Dana\ 

100  A  110  =  ♦62''  21',  001  A  101  =  14°  48' 2,  001  A  011  =  27°  32'-9. 

Forma:  e  (001,  O)  fi  (601,  54)  e  (221,  2)  f  (821.  6-8) 

a  (100,  U)  m  (110,  /)  p  (223,  -  f)  k  (6ll,  545)  l  (841,  8-2> 

b  (010,  a)  a  (401,  4-i)  6  (111,  -  1) 

See  also  below,  réf.  ^  for  planes  on  âgs.  8,  4. 

mm"  =  124°  42'  cm  =  87*  14'  a'I   =  47*  59'  m'e  =    41*  2^ 

ca       =    50°  49'  ce   =  51°  17'  pp   =  37°    V  m'I  =    25°  18* 

a'a      =     45^  10'  ap  =  74°  47J'  60'  =  52°  141'  m'k  =    51°    9 

ep       =    21°    3'  aô  =  71°  25  kk'  =  35°  58^  m'a  =  *70°  54' 

cô       =    29°  46'  a'k  =  41°  40'  W    =  84*  15' 

In  short  prismatic  crystals,  sometimes  tabular  |  a.  Faces  a,  m  striated;  aUo 
€  Q  edge  m/e,  and  â  ||  edge  â/rn.  In  Branchville  crystals  zone  mlka  striated  |  inter> 
section-edges.  Crystals  isolated  or  grouped,  the  groups  sometimes  mammillary,  or 
fascicled  as  in  stilbite.    Also  massive,  compact,  scaly,  or  imperfectly  fibroas. 


HUREA  ULITE. 
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Gleavage:  a  rather  perfect.  H.  =  5.  G.  =  3-185,  yellow,  and  3*198,  reddiah, 
Damour;  3*149  Branch ville.  Luster  vitreous,  somewhat  greasy,  bright.  Color 
orange-red,  brownish  oi-ange,  rose-violet,  and  pale  rose,  grayish,  nearly  dbiorless. 
Streak  nearly  white.     Transparent  to  transluceut. 

Optically  -.  Ax.  pi.  J.  ^.  Bx  X  ô;  Bxo  A  ^  =  +  75°  or  ta  =  15**  for  red; 
Bxo  A  à  =  76°  or  ta  =  14°  for  blue.    Dispersion  p<v  large;  crossed  distinct  (1°). 


Limoges 


2H..r  =  88'  52'         .-.    2Er  =  178"  52'        2Hy  =  86"  22'       2Hbi  =  87*  IT 


Other  trials  gave  2H«.r  =  84"  51'.  85"  55\  etc.  The  angle  diminishes  6"  84'  between  41*5 
and  121"  C.  Dx. 

Var. — The  (a)  brownish  orange  or  yellowish,  (b)  the  rose-violet,  and  (û)  the  pale  rose,  are  three 
▼arieties  occurring  at  Limoges,  differing  somewhat  in  their  crystalline  planes.  The  orange  is.th& 
most  corn  mon. 

Comp.— H,Mn,(POJ,  +  4H,0  or  5Mn0.2P,0,.5H,0  =  Phosphorus  pentoxide 
390,  manganèse  protoxide  48*6,  water  12*4  =  100. 

AnaL— 1,  Dufrénoy,  1.  c.,  182U.    Z^  Damour,  1.  c.,  1858.    5,  H.  L.  Wells»  Am.  J.  Se., 
39,  210.  1890. 


1. 


8. 


Flgs.  1.  2,  Branchville.    8,  4,  Limoges,  Dz. 


G. 

P,0» 

MnO 

PeO 

CaO 

H.O 

8800 

32-85 

11-10 

.ii— - 

1800  =  99-95 

8185 

87-96 

41-15 

810 

— 

12  85  quartz  085  =    99'9t 

88-20 

42-04 

6-75 

— 

1200      '•       0-50  =    99-4^ 

3198 

37  83 

41-80 

8-78 

11-60      "       0-80  =  100-26^ 

8*149 

88-36 

42-29 

4-56 

0-94 

12  25      "       1-76  =  100-11 

1.  Limoges 

2.  "       yellow 

4.  "        reddiû* 

5.  Branchville 

Pyr.,  etc.— In  the  closed  tube  gives  water.  B.B.  fuses  to  an  orange-yellow  or  reddish 
yellow  crystalline  pearl,  brown  in  the  outer  llame,  ihen  becomes  black,  and  the  flame  is  colored 
g^een.     Reactions  of  manganèse  and  iron.     Easily  soluble  in  ncids. 

Obs. — Fouud  in  cavities  of  iriphylite  or  its  altered  forin  lieterosite,  iii  granité,  at  Limoges,, 
commune  of  Huréaux.  France.     Probably  at  Miclielsdorf,  Silesia,  with  s^ircopside  (Websky). 

In  the  U.  States,  at  Branchville.  C'onii..  in  a  vein  of  ulbitic  granité,  immediutely  associated' 
with  lithlophilite.  also  fairtieldite,  dickinsonite,  etc. 

Réf.— î  Branchville,  Conn.,  Am.  J.  Se.  39,  207,  1890. 

Asdescribed  by  Dx.,  the  Limoges  crystals  conform  to  two  types:  Type  I,  f.  4,  with  b  (010), 
p  (001).  m  (110);  also  g  (301),  «JOID,  u  {|ll).  t  (â41).  Again.  II,  f.  8.  with  a  (100).  m  (110);  also 
tf  (105).  a(Î5-0-8).  6  (485),  A;{Î9-5-8),  x(lî-9-10).  e  (9-11  10). 

The  axial  ratio  and  calculated  angles  are:  à:b  :  h  =  1  6977  :  1  :  0-8887:  fi  =  89*  27'  = 
001  A  100.  mm'  =  119'  0  ;  po  =  6'  5S \  pg  =  57**  7';  pa  =  44°  44'.  pm  =  89*  48'.  ee'  =  88"  15', 
aô  =  69^  17',  a'€  =  71*  U,  pe  =  47'  28 .  ÔÔ'  =  52"  13';  ee'  =  88"  11',  uu  =  51"  14';  pi  =  75* 
47 ,  «  -  124"  55'.  bt  =  27"  32 . 

Referred  to  the  axial  ratio  above  accepted.  the  forms  of  Dx.,  type  I,  receive  the  following 
probable  symbols:  b  =  010,  p  =  Ï03,  m  =  110.  e  =  Î53.  u  =  12  3  2?.  t  -  661?.  Those  of  type 
II  becorae:  a  =  100,  m  =  110.  <?  =  001.  a  =  401,  5  =  111.  A-  =  511,  a;  =  532?.  e  -  221. 

The  angles  of  Dx.  diflfer  from  those  of  Branchville  chiefly  in  the  prismatic  zone.  Type  II 
ronforms  most  nearly  lo  the  Branchville  crystals,  and  referred  to  their  axial  ratio  the  anomalously 
oomplex  symbols  become  simple.  The  relations  of  the  other  type  are  less  certain.  The  Limogea 
crystals  obviously  need  further  examlnation. 
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625.  FORBB8ITB.  Hydroiu  Bibasic  Anenate  of  Nickel  and  Cobalt  Z>.  Farbu,  PbL 
Mag..  26,  108,  1868.    Forbesit  KenngoU.  Ueb.,  186!^«5,  46,  1868. 

Structure  fibro-ciystalline. 

H.  ^  2*5.    G.  =  8*086.    Luster  dull  io  silky  or^resinous.    Color  gravish  wbite. 

Oomp.— H,(Ni,Co)tÂs,0«  +  8H.0  =  Arsemc  peutoxide  42*5,  nid^ef  protoxide  18*4,  cobalt 
protoxide  9*2,  water  39*9  =  100. 

AnaL— Forbes,  1.  c. 


As>0»  44  05 


NiO  19*T1 


Co0  9-24 


H.0  26*98    =    99*96 


Pyr. — B.B.  in  tbe  closed  tube  yields  water,  becoming  darker;  on  cbarcoa]  fuses  imperfectly, 
t>v()l  ves  arseuic  fumes,  leaving  metallic  globules  of  au  arsenide  of  nickel  and  cobalt.  With  fluxes 
gives  rendions  for  nickel  and  cobalt. 

Obs. — Occurs  in  tbe  désert  of  Atacama  in  velns  lu  a  decomposed  dioryte.  A  few  yards 
below  tbe  surface  It  passes  into  chloantbite,  from  wbicb  minerai  it  appean  to  bave  been 
derived. 


626.  Iioclaiite 

627.  Hemaflbrite 


628.  Conichalcite 

629.  Bayldonite 

630.  Ta^rilite 

681.  Lencoclialcite 

682.  Enohroite 
«38.  Volborthite 
«34.  Comwallite 
685.  Tyrolite 
636.  Chalcophyllite 

687.  Veszelyite 

688.  Indlamite 

639.  Wavellite 

640.  Fisoherite 

641.  Peganite 

642.  Turqnoia 


Hydrous  Phosphates,  etc.— Basic  Division. 

Oa,(OH)PO,  +  2H,0       Monoclinic  ? 

àxlit 
Mn,(0H),A80,  +  H,0     Orthorhombio   0-5261  : 1 :  11510 


(Cu,Ca),(0H)A80,  +  iH,0 

(Pb,Cu).(0H)A80,  +  JH.0 


Cu,(OH)PO,  +  H,0 
Cu.(0H)A80,  +  H,0 


Monoclinic  P 

Orthorhombio   0*6088  : 1 :  1*0379 


643.  Sphœrite 

644.  Liskeardite 
646.  Evansite 


Cu,(0H)A80,  +  3H,0 

Cu,(OH),VO,  +  6H,0? 

Ou.(OH),A8.0.  +  H,0 

Cu,(OH),As,0,  +  7H,0   Orthorhombio    àil^  0-9325  : 1 

Cu,(OH),A8,0,+10H,0?  Rhombohedral  è  =  2-5538 

(Cu,Zn),(0H),(As,P),0,+5H,0       Monoclinic  or  Triclinic 

àdiè  p 

Fe,(0H),(P0J,+8H,0  Monoclinic  2  2520:1:1-9819  79°  27' 

•   ' à  :l  \  à 

A1,(0H),(P0 J,  +  4iH,0  Orthorhombio  0-5049  : 1  : 0-3751 

A1,(0H),P0,  +  2iH,0        Orthorhombio  à\l  =  0-5937  : 1 

A1,(0H),P0,  +  léH,0       Orthorhombio  df  :  X  =  0-499    : 1 

AL(OH).PO^+H,0 
(with  HCuPO,  +  liH.O) 


Isometrio;  tetrahedral 


A1.(0H).(P0J,  +  URfi 

(Al,Fe).(OH).AsO,  +  511,0 

A1,(0H).P0,  +  BH,0 
646.  Pharmacoaiderite  Fe,(0H),(A80J.  +  6H,0 
847.  Cacoxenite  Fe,(OH).PO,  +  *iH,0 

àilit  fi 

648.  Berannite  Fe.(OH),(POJ,  +  2^11,0  Monoclinic  2 -7538: 1 : 4-0165  41°  33' 

Eleonorite 


mOCLASITE. 


886 


649.  CMldrenite 
660.  Eosphorite 


(Fe,Mn)Al(OH),PO,  +  2H,0     Orth 
(Mn,Fe)Al(OH),PO,  +  2H,0 


0-7780  : 1  :  0-5258 
0-7768  : 1  :  0-5160 


661.  MaiapiUte  Ca.Fe,(FeO),(OH),(A80,).  +  5H,0 

Orthor^ombic  0-8617  : 1  :  0-9980 

662.  Caloioferrite         Ca,Fe,(OH),(PO,),  +  8H,0    Monoclinic 
668.  Borickite  CaFe,(OH),(POJ,  +  4H,0? 

664.  Liroconite  Cu,Al,(0H),.(A80J,  +  20H,0  Monoclinic 

àil'.è-  1-3191  : 1  :  1-6808    (i  =  88^  33' 
666.  Caiene^ixite  Cu,(FeO),AB,0,  +  3H,0? 

Henwoodite 

666.  Chalooriderite       CuFe,P,0„.8H,0  Triclinic 

df  :  î  :  (5  :  =  0-7910  :  1  :  06051;  a  =  92^  58',  /8  =  93°  30',  y  =  107*  41' 

667.  Ooyaâte  Ca,Al,,P,0„.9H,0 

668.  Plnmbogummite    PbAl,P,0„.9H,0  pt. 


669.  Torbemite 
660.  Zeunerite 


661.  Autnnite 

662.  Vranospinite 
668.  Vranociroite 
664.  Phosphnranylita 
666.  TrOgerite 

666.  Walpurgite 

667.  Shagite 

668.  Mixité 


Cu(tJO,),P,0,  +  8H,0    Tetragonal 
Ou(UO,),A8,0,  +  8H,0 

Ca(UO,),P,0.  +  8H,0    Orthorhombio 
Ca(U0,),A8,0,  +  8H,0 
Ba(UO.),P.O,+  8H,0 
(IJO,).(POJ.  +  6H.0 
(U0.),(A80,),  +  12H,0 
Bi.o(TJO.)3(OH),.(A80J, 
Bi.,(0H).,(A80.), 
6Bi,0,.2A8.0,  +  9H,0 
Cu,.BifOH),(A80,).  +  7H.0 


è  =  2-9361 
è  =  2-9125 

0-9875  : 1  :  2-8517 


N 


626.  ISOOXJiSITB.    Isoklas  Sandberger,  J.  pr.  Ch.,  2,  125.  1870. 

Monoclinic  ?    In  minute  cry8tal8  with  dull  faces.    Also  colnmnar. 

Gleavage:  clinodiagonal,  perfect.    H.  =  1*5.    G.  =  2-92.     Luster  vitreouB  to 
pearly.    Golorless  to  snow-white. 

Comp.— Ca.P,0..Ca(0H),.4H,0  or  4CaO.P,0..5H,0  =  Phosphorus  pentoxide 
31-2,  lime  49-1,  water  19-7  =  100. 
AnaL— Sandberger,  l.  c. 


P,0,  29  90 


CaO  49-61 


H,0  18-58  (ign.) 


H,0  206  (at  100*)  =  100 


Pyr.,  etc.— In  the  closed  tube  gives  off  neutral  water.  B.B.  the  fresh  minerai  glows  and 
fuses.    Soluble  in  hvdrochloric  acid. 

Oba. — Found  with  hornstone  and  brown-spar  on  spécimens  from  Joachimsthal,  obtained 
eightv  years  ago,  and  now  in  tbe  WQrzburg  Muséum. 

Altered  crystals  yielded:  P.Oi  84  00,  CaO  1 '00.  MgO  17  80,  Na,0  980,  Fe.0.,A1.0i  0'8«, 
H,0  9-22  (ign).  H,0  24-26  (100**),  insol.  018  =  96*12. 

Named  from  taoç,  eqtuU,  and  KXâarti,  fraeiure. 
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627.  HSBCAFIBRXTS.    Almaflbrit  X.  7.  IgéUtrdm,  Ôîy,  Ak.  StockL,  41,  No.  4, 86, 1884. 
Hftmafibrite. 

Orthorhombic.     Axes  â:h  :è  =  0-5261  :  1  : 1-1510  H.  Sjôgren*. 
100  A  110  =  27°  45',  001  A  101  =  65°  26^',  001  A  011  =  49°  1'. 

Formsi  :    b  (010,  ùï),  m  (110,  /),  ^122,  li). 

Angles:    mm"'  =  ♦65'  80',    «'  =  71*  19'.    ee"  =  115'  86'.    ee'"  =  *75'  40',    fttf=  52'  10*, 
=  86**  44'.    The  form  approximates  cloeely  to  that  of  scorodite,  strengite,  and  reddingite. 

Orystale  prismatic;  commonly  in  spherical  radiated  groupa  with 
fibrous  structare. 

Cleavage:  b  distinct;  m  less  bo.  Fracture  uneyen.  Brittle. 
H.  =3.  G.  =  3-50-3-65  A.  Sj.  Luster  vitreous  on  crystalline  faces, 
greasy  on  the  fracture.  Color  brownish  red  to  gamet-red,  soon 
Becoming  brownish  black  to  black.  Streak  brick-red.  Trans- 
parent to  translucent. 

Optically  +.  Ax.  pi.  ^  a.  Bx  ±  c.  2B  =  70°  approx.  Dis- 
persion p  >  V. 

Comp.— Mn,A8,0,.3Mn(OH),  +  2H,0  or  6MnO.A8,0,.5H,0 
«K  Arsenic  pentozide  30*93,  manganèse  protoxide  57'0,  water  121 
=  100. 

AnaL— 1,  A.  SJOgren,  Zs.  Er.,  10.  129,  1885.    2,  C.  H.  Lundstrôm,  ibid. 


A8,0. 

MnO 

PeO 

H,0 

1. 

Nordmark 

80-76 

57-94 

0-79 

1201 

=  101-50 

2. 

«« 

80-88 

68-02 

0-25 

12-01 

MgO  0-41 

=  101-57 


An  earlier  but  incorrect  analysis  with  somewhat  différent  results  is  given  by  Igelstrôm,  1.  e. 

P3rr.— B.B.  fuses  easily  to  a  black  slaggy  bead.  On  charooal  yields  arsenical  fumes.  Gives 
off  water  in  the  closed  tube,  and  becomes  t)]ack.     Soluble  in  hydrochloric  acid. 

Obs.— Occurs  with  other  manganèse  minerais  at  the  Moss  mine,  Nordmark,  Sweden;Jt  ifl 
easily  decomposed  on  exposure  ana  goes  over  into  a  black  foliated  minerai.  Named  from  ama, 
blooa,  and  Latin/K^a,  Jiber,  in  allusion  to  its  red  color  and  also  to  the  fibrous  structure. 

Re£-»  G.  Fôr.  Fôrh..  7,  386. 1884.  and  Zs.  Kr.,  10,  126,  1886.  Cf.  also  Btd.,  Bull.  Soc 
Min.,  7,  124,  1884. 

628.  OONIOHAIiOITB.    Eonichalcit  Breithaupt  and  FritMkhê,  Pogg.,  77,  189,  1849. 

Reniform  and  massive^  resembling  malachite. 

Fracture  splintery.  Brittle.  H.  =  45.  G.  =  4-123.  Color  pistachio-green, 
inclining  to  emerald-green;  streak  the  same.     Subtranslucent. 

Comp.— .Perliaps  (Cu,Ca).A8,0,.(Ca,Ca)(0H),  +  4H,0  or  4(Cu,Ca)0.AB,0.. 
y  11,0  =  Arsenic  pentoxide  436,  cupric  oxide  301, lime  21*2,  water  5"1  =  100. 
Efere  Cu  :  Ca  =  1  :  1. 

The  original  minerai  also  contains  phosphorus  and  in  small  amount  vanadium  replacing  the 
arsenic.  Thèse  are  absent  in  the  Utah  variety,  which  also  contains  zinc  and  further  gives  the 
ratio  RO  :  As,0,  :  H,0  -  4  :  9-44  :  1-64. 

AnaL— 1-8,  Fritzsche,  1.  c.    4,  Hillebrand,  Froc.  Col.  Se.  Soc.»  1,  114,  1884. 


1.  Spain 

2. 

8       *' 

4.'  UUh 


AsiOft  P,0,  VaO,   CuO  CaO  ZnO   HaO 

80-68  [8-81]  1-78    81-76  21-36  —     561  =  100 

82-41  ^  81-60  21-82              5-30 

undet.  9-10  undet.  2210              556 

89-94  0 14  —     28  68  1979  2  86    552  Fea 


[CO,  0  971,  quartz  090  =  100 
O,  0-36,  MgO  0  54,   Ag  O'SO, 


r.,  etc.— In  the  closed  tube  decrepitates,  gives  water  and  \\\\w%  black.  Ii»  ihe  forceps 
fuses,  and  colors  the  flame  at  first  emerald-green,  but  jifteratirae  liglit  hlue  adj  ic<  nt  te»  iluas^y. 
On  charcoal  fuses  with  déflagration  to  a  redslag-like  mnss,  \vhi<h  gives  «n  alknlinc  itîaciiou  to 
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XtgL  paper,  and  with  soda  gives  a  globule  of  copper.  On  charcoal,  with  sait  of  phosphonu  and 
metallic  lead,  the  Ôpaniah  miDeral  yields  a  glass  which  is  dark  yellow  while  hot  and  chrome-green 
on  cooling  (vanadiiiDi). 

Obs. — Froni  HinaioRa  de  Cordova,  in  Andalusia,  Spain.  Alflo  from  the  American  Eagle 
mine,  Tintic  district,  Ûtah,  where  it  occurs  with  other  copper  aisenates,  derived  from  the  altéra- 
tion of  enargite. 

Kamed  from  Koria,  poîtder,  and  x^^t^à^»  ^*n^* 

629.  BATIiDONITB.    A.  H.  Chureh,  J.  Ch.  Soc. .  18,  265,  1865. 

In  minute  mammillary  concrétions,  with  a  dmsy  surface.  Structure  often^ 
^«omewhat  reticulated. 

Fracture  subconchoidal,  uneven.  H.=  4*5.  G.=  5*35.  Luster  strong  resinous 
Golor  grass-greeu  to  blackish  green.  Streak  siskin-  to  apple-green.  Subtranslu- 
cent. 

Comp.— (Pb,Cu),A8,0,.(Pb,Cu)(0H),  +  H.O  or  4(Pb,Cu)O.As,0..2H,0,  with 
Pb  :  Cu  =  1  :  3  =  Arsenic  pentoxide  31*7,  cupric  oxide  32*7,  lead  protoxide  30'6, 
water  5  0  =  100. 

AnaL— Church,  1.  c. 

lAstO»  81-76        CuO  80-88        PbO  8018        H.O  4*58        Fe,Ot,  CaO,  and  loas  2  65  =  100 

Pyr.,  etc.— B.B.  gives  off  water  and  becomes  black.  On  charcoal  fuses  to  a  black  bead, 
deflagrates,  giviug  oit  arsenical  fumes,  and  leaves  a  white  metallic  bead  of  lead  and  copper. 
With  borax  m  outer  flame  gives  a  blue  bead.     Difflcultly  soluble  in  nitric  acid. 

Oba«^Occurs  in  Comwall.    Named  af ter  Dr.  John  myldon. 

630.  TAGILITB.  Tagilith  (fr.  N.  TagUsk)  Hermann,  J.  pr.  Ch.,  37. 184, 1846;  (fr.  Ullers- 
reuth)  Breith.,  B.  H.  Ztg.,  24,  309,  1866. 

Monociinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  Also  in  reniform 
or  spheroidrtl  concrétions.     Structure  fibrous;  also  earthy. 

Cleavage:  brachy diagonal,  distinct.  Fracture  uneven.  Brittle.  H.  =  3-4. 
G.  =  4-076  Breitli.  Luster  vitreous.  Color  verdigris-  to  emerald-green.  Streak 
verdigris-green .     Subtransi  u  cent. 

Comp.— Cu.P,0,.Cu(OH),  +  2H,0  or4CuO.P,0..3H,0=Phosphorus  pentoxide 
27-7,  cupric  oxide  61-8,  water  10'5  =  100. 

AnaL— 1,  Hermann,  1.  c,  including  a  little  limonite.  2,  Field.  Ch.  Grz„  17,  225,  Juue 
15,  1859. 


P.O 

CuO 

H.0 

26-44 

61-29 

10-77 

Fe,0,  1*50  rr  100 

27-42 

61-70 

10-25 

=  99-87 

1.  TJral 

2.  Coquimbo 

Pyr Like  libethenite,  p.  786.  _,,^ 

Obs.— Occurs  atNizhniTagilsk  in  the  Ural,  on  limonite;  at  the  Arme  Hilfe  mine,  Ullera- 
reuth,  in  minute  crystals  and  reniform  groups  or  masses,  on  limonite,  with  quartz;  in  S.  America, 
«t  the  Mercedes  mine,  Coquimbo,  fibrous  on  limonite. 

Hermann's  UigUiU  was  in  reniform  concrétions,  with  H.  =  8,  G.  =  8*5,  and  color  emerald- 
to  mouotaiD-green;  and  had  the  composition  mentioned.  The  other  characters  in  the  above 
description  (exceptiug  the  aual.  by  Field)  are  from  Breithaupt,  in  an  account  of  the  Ullersreutli 
ore,  which  he  refers  to  tagilite,  but  which  has  not  been  analyzed  and  may  perhaps  not  be  that 
«pecies. 

631.  XiBUOOOHAIjOITE.    Leucochalcit  Sandberger,  Peienen,  Jb.  Min.,  1,  268,  1881. 

In  very  slender,  needle-like  crystals.  Nearly  white,  with  tinge  of  greeiu 
Tjuster  silkv 

Comp.— Probably  Cu.As,0,.Cu(OH),  +  2H,0  of  4Cu0.As,0..3H,0  =  Arsenio 
pentoxide  42*7,  cupric  oxide  47*2.  water  10-0  =  100. 
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A&aL— Petersen. 


Ab«0.  [87  89]         PtO.  1-60 


CaO47'10        CaOl'M        Mg0  2-28        ign.*0'57  =  100 
•  HiO.COt  (r. 


Pyr^  «to.— Becomes  flrst  green  on  ignltion,  and  finally  fiues  to  a  black  glass. 
Obi.— OccuTB  as  a  délicate  coating  wlth  nudachite  and  calcite  at  the  Wilhelmine  mine  in  th» 
Bpeasart,  Germany. 


632.  BUOHROITB.    Euchroit  Breithaupt,  Char.,  172,  266, 1828. 

Orthorhombic.    Axes  à:b:é  =  0-6088  : 1  : 1-0879  Haidinger  ». 
100  A  110  =  31°  20',  001  A  101  =  69°  36f ,  001  A  011  =  46°  4'. 

Ponnai  :  b  (010.  f-l),  e  (001,  0);  m  (110. 1),  i  (280.  H).  '  (1«>.  t-S);  d  (102,  f  i)«,  e  OW.  1-V. 
n  (011, 1-ï). 

Angles:    mm"  =  •62'  40',   u'  =  9ô"  12',    W  =  78"*  47^'.   dff  =  80'  62',    ee^  =  lir  18'^ 
nn'  =  %•  8'. 

Habit  prismatic;  faces  msl  striated  vertically. 

Cleayage  :  m,  n  (011)  in  traces.    Fracture  small  conchoidal  to  nneven.     Bather 

brittle.    H.  =  3-5-4.     G.  =  3-389.    Luster  vitreous.    Color 
bright  emerald-  or  leek-green.     Transparent  to  translacent. 
Optically  +.    Ax.  pi.  (a.    Bx  JL  c.    Axial  angles: 

2E  =  61'  11'  at  17'  C.    and    66'  8'  at  86*  C.  Dx.» 

Comp^Cn.As  0,.Cu(OH),  +  6H,0  or  4CuO.As,0..7H,0 
=  Arsenic  pentoxide  34-2,  eu  prie  oxide  47-1,  water  18-7=1(K). 

Analyses  agrée  closely,  see  5th  Ed.,  p.  666.    WOhler  obtained: 
AstO,  88-22.  CuO  4809,  H,0  18*89  =  9970,  Lieb.  Ann.,  61,  285,  1844. 
P3rr.,  etc. — In  the  closed  tube  gives  more  water,  but  has  otherwise 
the  same  reactions  as  olivenite. 
Obi. — Occurs  in  quartzose  mica  slate  at  libethen  in  Hungary.  in  ciystals  of  considérable 
size,  havine  much  resemblance  to  dioptase. 
Kamed  from  evxpoa,  beauttful  eolar. 
Alt— Tschermak  suggests  that  olivenite  may  be  euchroite  altered  by  the  loss  of  water,  he 
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flnding  crystals  of  olivenite  projecting  from  the  holes  of  cavemous  eucmroite,  Ber.  Ak.  Wien, 
61, 129. 

Réf.— 1  Ed.  J.  Se.,  2,  188,  1825,  or  Pogg.,  6,  165,  1825;  also  Dx.,  Ann.  Ch.  Phvs.,  13,  428» 
1846.  «  Solly,  Proc.  Cambridge  Phil.  Soc.,  4,  6, 1888.  »  Propr.  Opt,  2,  80, 1859,  N.  B.,  67. 
1867. 


633.  VOLBORTHrm.    ffesê,  Bull.  Ac.  St.  Pet..  4.  1888.  and  J.  pr.  Ch.,  14,  62^  1838. 
Knauffite.    Vanadate  of  Copper.    Yanadinsaures  Kupfer. 

In  small  six-sided  tables,  often  aggregated  in  çlobular  forma. 

Cleava^e:  in  one  direction  very  perfect.  H.  =  3-3*5.  G.  =  3-65  Credner. 
Luster  peany  to  vitreous.  Color  olive-green,  citron-yellow.  Streak  clear  yellowidi 
green,  nearly  yellow.    Thin  splinters  translucent. 

Comp. — A  hydrous  vanadate  of  copper,  barium,  and  calcium;  perhaps 
(Cu,Ca,Ba),(OH),VO,  +  6H,0  =  Vanadium  pentoxide  19-6,  cupric  oxide  38-4,  lime 
6-8,  baryta  6-2,  water  29'0  =  100. 

AnaL— 1.  2.  Genth,  Am.  Phil.  Soc.  Philad..  17,  122.  1877;  la.  2a,  the  same,  after  déduction 
of  impurities  (Rg..  Min.  Ch.  Erg.,  263,  1886). 


V,0. 

CuO 

BaO 

CaO 

MgO 

H,0 

SiO, 

AUO, 

Fe,0, 

1. 

18-62 

8404 

4-29 

4-29 

8-01 

[38-15] 
31  -60 

1-88 

4-45 

1-77  =  100 

2. 

18-59 

88-01 

480 

4-49 

1-42 

1-36 

4-78 

0-45  =  100 

la. 

14-74 

86-84 

4-64 

4-64 

8-26 

85  88 

— 

— 

—    =  100 

2a. 

14-55 

40-70 

4-60 

4-80 

1-52 

83-88 

— . 

— . 

—    =  100 

CORNWALLITB^TTROLITE.  839 

The  materlal  analyzed  consisted  of  about  85  p.  c.  of  insoluble  gangue,  the  analysls  of  the 
remainder  is  given  m  1  and  2:  in  la,  2a,  the  corresponding  résulte  after  the  déduction  of 
the  iniçuritiea  are  given.  Calciovolborthite  or  Kalkvolborthit,  p.  790,  has  a  very  différent 
composition. 

Pyr.,  etc. — 6.B.  on  charcoal  fuses  easilv  to  a  black  bead,  which  in  the  inner  flame  becomea 
blackish  gray.  With  soda  on  charcoal  yields  copper;  with  borax  and  sait  of  phosphorus  reac- 
tions for  copper.  Fused  with  soda  in  the  platiuum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  acidulaied  with  hydrochloric  acid  and  boiled,  gives  an  emerald-green 
solution,  and  this  diluted  with  water  becomes  blue;  Kbl. 

Obs. — From  Sisersk  and  Nizhni  Tagilsk  in  the  Ural,  where  it  was  found  bv  Dr.  A.  Yolborth, 
after  whom  it  was  named;  aud  from  several  mines  of  the  Permian  formation  in  the  govemment 
of  Perm,  especially  at  the  Alexaudrov  mine  in  the  Motovilich  District. 

634.  OORNWAIXXTE.    Comwallit  Zippe,  Abh.  BOhm.  Ges.  Prag,  1846. 

Massive. 

Fracture  conchoidal.  H.  =  4*5.  G.  =  4'16-4'17.  Color  emerald-green  to 
dark  verdigris-green. 

Comp.— Cn.A8,0..2Cu(OH),  +  H,0  or  5CuO.A8,0..3H,0  =  Arsenic  pentoxide 
33-8,  cupric  oxide  58*2,  water  7*9  =  100. 
AnaL— Church,  J.  Ch.  Soc,  21,  276,  1868. 

AsaO»  PtO»  CuO  H«0 

G.  =  4 17  80-47  I  2-71  59*95  f  8*28    =    101*86 

An  earlier  analysis  by  Lerch  (5th  Ed.,  p.  568)  gave  18  p.  c.  HaO. 

Pyr.,  etc.~In  the  matrass  yields  water.  B.B.  on  charcoal  gives  arsenical  fumes,  and  a  bead 
of  copper  enveloped  in  a  brittle  crust. 

Obs.— From  Cornwall,  occurring  in  small  botryoidal  or  disseminated  individualson  olivenite. 
Resembles  malachite,  but  différa  from  it  hi  not  effervescing  with  adds. 

635.  TTROXalTB.  Eupferschaum  Wem.,  Hoffm.  Min.,  3,  180,  1816.  Letzt.  Min.  Syst., 
10,  50,  1817.    Eupaphrite  Skep.,  Min.,  1,  294,  1885.    TlroUt  Haid,,  Handb.,  509, 1845. 

Orthorhombic.  Axes  df  :  î  =  0*9325  : 1,  E.  S.  Dana*.  In  thin  crystals,  tabular 
le,  and  elongated  [  2,  the'  free  extremity  bounded  by  the  forms:  6(010,  i-i),. 
m  (110,  /),  l  (120,  î-2).  Angles:  mw/^'  =  ♦86^  am  =  43%  IV  =  56°  24', 
W  =  28°  12'. 

Distinct  crystals  rare,  usually  gronped  in  fan-shaped  forms  and  closely  foliated 
aggregates.     AIso  reniform,  massive;  structure  radiate  foliaceons,  surface  dmsy. 

Cleavage:  c  highly  perfect,  micaceous.  Very  sectile.  Thin  laminœ  flexible. 
H.  =  1-1*5.  G.  =  3-02-3 '098.  Luster:  6-pearly;  other  faces  vitreous.  Color  pale 
apple-green  and  verdigris-green,  inclining  to  sky-blue.  Streak  a  little  paler. 
l^nslucent  to  subtranSucent.  Optically  — .  Ax.  pi.  \h.  Bx  JL  c.  Axial  angle 
large. 

Gomp.— Perhaps  Cu,As,0,.2Cu(0H),  +  7H,0  or  6CuO.As,0..9H,0  =  Arsenic 
pentoxide  29'2,  cnpric  oxide  50*2,  water  20*6  =  100. 

Kobell's  analysis.  quoted  below,  gives  18*65  CaCO»,  présent  apparently  as  an  impurity;  it  la 
also  stated  (K.-Z.  Min..  540,  1885)  tbat  Frenzel  found  18  p.  c.  CaCO.  in  tbe  Schneeberg minerai. 
Further,  récent  caref ul  analyses  by  Hillebrand  on  material  seemingly  faultless  show  no  carbonic 
acid,  but,  on  the  other  hand,  some  sulphuric  acid  which  is  not  to  be  explained  asdueto  admixed 
gypsum;  the  exact  composition  is  hence  complex  and  as  yet  uncertain. 

Anal.— 1,  2,  Hillebrand,  Am.  J.  Se,  36,  300,  1888;  from  2. 125  p.  c.  gangue  has  been 
deducted.  8,  R.  Pearce.  Proc.  Col.  Soc.,  2.  135,  150.  1886.  4,  Kbl.,  Pogg.,  18,  258,  1880. 
5,  Chuich,  J.  Ch.  Soc.  26.  108.  1878. 

G.        A8,0.   CuO    CaO     H,0 

1.  Utah  8-27      1  2878    4522    684    1726  ZnO  0-04,  MgO  005,  SO,?,P,0,  tr,  =  98-19 

2.  "  26-22    46-88    6  69    1757  ZnO  tr.,  MgO 004.P,Ot<r.,  SO, 2-27=99-17 
a     ••                                27-87    42-60    910    1628  FetOi.Al,Os  0*97^  80,  245  =  9922 

CaCO, 

4.  Palkenstein  2501    48-88  1865    17-46  =  100 

5.  Libethen(?)   8-162       2929    50  06  11-92    [878]=  100 

It  is  not  clear  that  anal.  5  belongs  hère. 
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Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  much  water.  B.B.  in  the  forcepi 
fuses  to  a  steel-gray  globule.  On  charcoal  gives  off  arsenical  fumes*  and  fuses  q^uietly  witbout 
déflagration  to  a  slaggy  mass,  which  in  R.F.  yields  globules  of  copper.  Soluble  m  nitric  add, 
iu  some  cases  with  effervescence.  Soluble  in  ammonia,  yielding  a  blue  solution  aud  a  white 
residue  of  calcium  carbonate. 

Obs.— Usually  occurs  in  the  cavities  of  calamine,  calcite,  or  quartz,  accompanied  by  other 
ores  of  copper,  appearins  in  small  aggregated  aud  diverging  tibrous  groups  of  a  pale  green 
coler,  and  possessing  a  aelicate  silky  luster.  H  as  been  observed  in  tiie  Banat:  at  rosingand 
Libetheu  in  Hun^ry;  Nercbinsk  in  Siberia;  Falkenstein  and  Schwatz  in  Tyrul  ;  Saalfeld 
in  Thuringia;  Riechelsdorf  in  Hesse;  Schneeberg  in  the  £rzgebirge;  in  Zechstein-dolomite 
near  Bieber. 

In  the  U  States,  in  the  Tintic  district,  Utah,  at  the  Mammoth  mine  with  chalcophyllite  and 
other  related  species. 

Rel— >  £.  S.  Dana,  Utah.  Am.  J.  Se..  39,  278,  1890. 


636.  OHALOOPHTUUn'X:.  Cuivre  arseniaté  lamelliforme  K,  Tr.,  1801;  VawfiuUn, 
J.  Mines,  10,  562.  1801.  Blflttriges  Olivenerz.  Kupferglimmer,  Kar»t.,  Hoff's  Mag.,  1.  543, 
1801;  Ludwig's  Werner,  180,  1803.  Copper  Mica  </aiii«M7»,  Mio..  1820.  EupferphylTit  BreUh, 
Char.,  42.  1832.  Eriuite  Beud..  Tr.,  2,  598,  1832.  Dmr.Dx.,  Ann.  Ch.,  Phys.,  13,  420,  1845. 
Chalkophyllit  Breiih.,  Handb.,  149,  1847.    Tamarite  B.  db  M.,  Min.,  1852. 

Rhombohedral.     Axis  è  =  2-5538;  0001  A  lOÎI  =  71°  16'  Des  Cloizeaui». 

Forma*:  e  (0001,  0);  f»(10lO.  /);  w  (10Î6,  J)»,  •  (1012,  i),  r(10Îl,  -B),  d(0li8.  i)". 
0  (0112,  -  i). 

Angles  :  cte  =  26'  lOJ'.  et  =  65*  51',  or  =  71*  16',  al  =  44'  80J'.  «  =  56'  51'. 
vno   =  44'  65     rr'  =  niO"  12 .    dd   =  74'  46i'.    ec   =  91*  34'. 

XJsaally  in  six-sided  tabular  crystals;  faces  c  sometimes  triangularly  striated. 

l^  2.  ^^^  foliated  massive,   and  in 

druses. 

Gleavage:  c  highly  perfect; 

r  in  .traces.   H.  =  2.     G.  =  2'4- 

^ 2*66  ;  2-435  Coruwall,  Hermann; 

iM«  1   oi«„^i^#^ o  TTfou  wooKï«c^y^«  2-659  ib,  Damour.     Luster  ofc 

Fig.  1,  simple  form.    2,  Utah,  Washington.  ,       ^     ^u       *  •*      ,« 

®  pearly;  of  other  faces  vitreous 

or   subadamantine.     Color   emerald-   or  grass-green    to   verdigris-green.     Streak 

somewhat  paler  than  the  color.     Transparent  to  translucent.     Optically  — . 

Comp. — A  highly  basic  arsenate  of  copper;   formula  uncertain,  anal.  2  gives: 
7CuO.As,0..14H,0;  anal.  4  gives  approx.:  9CuO.A1,0,.2Ab,0,.27H,0  (Rg.). 

AnaL— 1.  Hermann,  J.  pr.  Ch  ,  33,  294,  1844.  2,  8.  Damour,  Ann.  Ch.  Phys.,  13,  418, 
1846.    4.  Church.  J.  Ch.  Soc. ,  23,  168, 1870. 

G.  AsaO,       PaO.       CuO        H,0      A1,0, 

1.  Comwall    2*485  17'51*    undst.      44*46       8110       8*98*  FeO  2  92  =  100 

2.  "  2-659  19-85        129       62*92       23*94       1*80    =  99*30 
8.          "             ••  21*27        1*56        62-80        22*58        218    =  99-84 

4.  ••         2*44         I  15-54         —        46*14      [81*75]*     5*97   Fe.0, 0  60  =  W 

•  With  P,0.  ^  At  100',  1406  p.  c. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  yields  nuich  wnter.  and  gives  a  residue  of  olive- 
green  scales.    In  other  respects  like  olivenite.     Soluble  in  nitric  acid.  and  in  ammonia. 

Oba.— The  copper  mines  of  Tingtang.  Wbeal  Gorlund,  aud  Wheal  Unity,  near  Redruth,  are 
its  principal  localities  iu  Coruwall.  Occurs  also  crystallized  iu  iron  ore  at  Sayda  in  Saxony; 
in  minute  crystals  at  Herrengrund  in  Huugnry;  Moldawa  in  the  Banat.  Nizhni  Tagiîsk  in  the 
Ural,  but  rare. 

In  the  U.  States,  in  tbe  Tintic  district,  Utah,  at  the  Mammoth  mine,  with  clinoclasite  and 
other  related  species  derived  from  euargite. 

Alt — Pound  altered  to  chrysocoUa. 

Réf.—'  Ann.  Cb.  Phys.,  13,  420.  1845  (called  by  bim  erinita).    »  See  Miller.  L  c. 

»  H  S.  Washington,  Utah.  Am.  J  Se..  36,  SOa  ^S8S. 
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637.  VESZELTITB.    Sehrauf,  Anz.  Akad.  Wien,  185,  1874;  Zs.  Er.,,4,  81,  1879. 

Monocllnic  (or  triclinic?).    Form  as  in  figure. 

Measured  angles,  Schrauf  :    mM  =  84"  47  ,    ee  =  10"  48'-5r,  inclination  edge  e/e  to  m/M 
=  7r  10  ;  also  me  =  57*  19  ,    me  =  104**  8',    Jfo  =  104"  16'. 

Incrusting,  consisting  of  a  ^ranular  aggregate  of  indistinct  crystalline 
Individiials.  Occasionally  in  distinct  crystals,  combinatious  of  the  prism 
and  brachydome. 

H.  =  3-5-4.    G.  =  8 '581.    Color  and  streak  greenish  blue. 

Oomp.— A  hydrous  pbospho-arsenate  of  copper  and  zinc;  perhaps  (Rg.) 
7R0.(P, As),0».9H,0  =  (R  =  Zn  :  Cu  =  2 :  3,  As  :  P  =  2 :  8),  requiring: 
Arsenic  pentoxide  10*2,  phosphonis  pentoxide  9*5,  cupric  oxide  87*5, 
zinc  oxide  24'8,  water  181  =  100. 

AnaL — Schrauf  (on  0*1  gr.). 


AssOft 
10-41 


PaO. 

901 


CuO 
87-84 


ZnO 
25-20 


H.O 

1705  =  9901 


Oba. — Occurs  as  an  incrustation  on  granité,  and  on  limonite,  at  Morawitza,  in  the 
Banat. 

Named  after  the  mining  engineer  Veszelyi. 

Réf.— 1  L.  c,  Schrauf's  letters  are  retained,  m  =  011,  e  =  110,  also  S  (^1)  and  <r  (121)  rare. 
Schrauf  gives  a  triclinic  axial  System  (with  which  the  angles  do  not  wholly  agrée),  but  it 
obviously  makes  small  claim  to  exactness. 

638.  LUDIiAMITS.    IT.  S.  Maskelyne  and  F,  Field,  Phil.  Mag..  3,  52,  185.  525,  1877. 

Monoclinic,    Axes  à:i:è  =  2-2520  :  1  :  1-9819;  /3  =  ♦79**  27'  =  ()01  A  100 
Maskelyne. 

100  A  110  =  ♦Gô^  41V,  001  A  ÎOl  =  45°  53',  001  A  011  =  62^  49f . 


Forma: 
n  (100,  i4) 
c  (001.  O) 


m  (110,  /) 
i  (201,  -  2-1) 


d  (ÎOl,  1-i) 
k  (201,  2-i) 


l  (011.  14) 
r(112, -i) 


P(in, -1) 
q  (111,  1) 


mm 
et 
ed 
tk 


m 


ISV  28' 
52^  874' 
45**  58' 
68**  87' 


W 
er 
cp 
cm 


=125*'  40' 
=  44"*  864' 
=  61'  254' 
=  85'  41^ 


ap 
al 
a'q 


68'*  81' 

64"  2' 

85°  12* 

72'  17' 


PP' 
9^ 


=  79'*  52' 
=  106*  46' 
=ni6*  81f 


Crystals  small,  tabular  1  c.    Faces  c,  q  striated  or  furrowed  1  edge  c/q. 

_^  Gleavage:    c  highly  perfect;  a  distinct.     H.  =  3-4. 

G.  =  3*12.  Luster  vitreous,  brilliant.  Color  bright 
green.  Streak  greenish  white.  Transparent.  Optically 
+.  Ax.  T)l.  Il  b.  BX|,  A  <5  =  —  67^  5'.  Dispersion 
p  >  V  small;  of  bisectrices  nearly  zéro. 

2H^  =  97'  50'         2H,  =  119'         .-.    2V  =  82*  22* 

Comp.— 2Fe,P,0,.Fe(0H)  +  8H,0  or  7Fe0.2P,0,. 
9H,0  =  Phosphorus  pentoxide  29*9,  iron  protoxide  53*0, 
wàter  17-1  =  100. 


AnaL— Flight,  1.  c. 
P.O.  8011 


FeO  52  76 


H,0  16-96  =  99-85 


Pyr.,  etc.— B.B.  colora  the  flame  pale  green,  and  leaves  a  black  reddue.  In  the  closed  tube 
decrepitates  violently,  becomes  dark  blue,  and  gives  off  water.  Soluble  in  dilute  hydrochlorle 
and  sulphuric  acids. 

Oba.— Occurs  with  siderite,  vivianite,  pyrite,  at  the  Wheal  Jane  mine,  near  Truro,  ComwalL 
Probably  also  from  StOsgen  near  Linz  on  the  Rhine.    Named  after  Mr.  Ludlam,  of  London. 
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639.  WAVBLZJTB.  Wavellite  BabbingUm,  Dayy's  Mem.  in  Phil.  Tr.,  162,  1805. 
Hydrargillite  Damu  ib.,  1S5,  162.  Devonlte  Thomson,  Strahliger  Hjrdrargilllt  (=  columnar 
var.  of  Diaspora)  Èausm.,  Uandb.,  448.  1818.  Lasionit  Fuchs,  Schw.  J.,  18,  288,  1816,  24, 121. 
Striegisan  BreUh.,  Schw.  J.,  62,  879,  1881.  Thonerdephosphat  Oerm,  Alumine  phosphaté» 
Fr.    Subphosphate  of  Alumina.    Eapnicit  Kenng.,  Ueb.,  1855,  1856-57. 

Orthorhombic.    Axes  àiliè  —  050489  :  1  :  0-37514  Senfl'. 

100  A  110  =  26**  47i',  001  A  101  =  36^  36}',  001  A  011  =  20^  33}'. 


Forma*! 
h  (010,  i-i) 

mm' 
nn* 

PP' 
1. 


q  (18ia*.i8)? 
m  (110, 1) 


n  (840.  Ht) 
p  (101.  1-î) 


•  (111, 1) 
0  (121.  2.S) 


r  (5-11-6,  V-V)* 


0ft 


=  •SSr  841' 
=  112*    6^ 
=  19"  13^' 


Sf"  =  69*  89' 
m"  r=  79*  88' 
m'"  =  88*  81' 


00'  =  61*  27' 
«/'  =  98*»  r 
00"'  =  62"    r 


*•  =  78*  14J' 
fo  =  68'  66|' 


2. 


m 


m 


Distinct  crystals  rare;  faces  m 
striated  verticaliy.  Usually  in  aggre- 
gates,  hemispherical  or  globular  witk 
crystalline  snr&ce,  and  haying  a  radi- 
ated  structure. 

Cleavage:  p  and  b  rather  perfect 
(Senff).  Fracture  uneven  to  subcon- 
choidal.  Brittle.  H.  =  3-25-4.  G.  = 
2-337,2-316.  Luster  vitreous,  indining 
tô  pearly  and  résinons.  Golor  white, 
passing  into  yellow,  green,  j^y,  brown, 
Figs.  1.  simple  fonn.  .  2,  after  Senff.  and  black.     Streak  wliite.    Translucent. 

Optically  +.     Ax.    pi.  la.    Bx  J.  c. 
Dispersion  p  >  v  small  (oil).    y  -^  a  =  0-025  Lcx.    Axial  angles  (Donnegal)  Dx. 
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2H».r  =  75*  22'  .-.  2Er 
2Hiuy  =  76*  8'  .\  2Ey 
2H..bi  =  74*  29'    .-.  2Bbi 


127*18'  2Har 
127*  2'  2Hay 
126*52'    2Ho.bi 


114*  81' 
114*  45' 
115*  20' 


2Vr  =  72*  1'  A  =  1-524 
2Vy  =  71*48'  /îy  =  1-526 
2Vw=71*14'    /5bi=  1-586 


Comp.— 4AlPO,.2Al(OH),  +  9H,Oor3Al,0  .2P,0,.12H,0  =  Phosphonis  pent- 

oxide  35*2,  alumina  380,  water  26'8  =  100.    Fluorine  is  sometimes  présent,  up^ 

to  2  p.  c. 

AnaL— 1,  Berzelius.  Schw.  J.,  27,  68,  1819.  2,  Erdmann,  ib.,  69.  154.  1883.  3,  Hermann. 
J.  pr.  Ch..  33.  288,  1844.  4.  Stadeler,  Lieb.  Ann..  109,  805,  1859.  5,  Pisani,  0.  R,  76.  79, 
1872.  6,  Church,  J.  Ch.  Soc.,  26,  110,  1873.  7.  Genth,  Am.  J.  Se.,  23.  428,  1857.  8.  S.  F. 
Smith,  Am.  Ch.  J..  6.  278.  1888.    Also  5th  Ed..  576. 


P.O.  Al.O.  H.O 

1.  Devonshire  88'40  85*85  26*80 

2.  Striegis,  blue  8406  36*60  27*40 
8.  Zbirow  84*29  86-39  26*84 

4.  HuDgary,ira|mM^G.  =  2*856  85*49  39*59  [24*92] 

5.  MoDtebras  G.  =  2*88  84*30  88*25  26*60 

6.  Cork  82  00  37*18  26*45»> 

7.  Chester  Co..  Penn.  34*68  86*67  28*29 

8.  Upper  Milford,  Penn.  84*14  86*66  28*32 


P 

2-06*  CaO  0-50,(Fe,Mn),Osl -25=99-86 

ir.   Fe,0, 1*00  =  99-06 
l*78*Fe.0, 1-20  =  100 

—  =100 
2*27  =  101-42 
209  SIO,  019,  CaO,F6,0,  «r.  =9791 

ir.  limonite  0*22  =  9986 

tr,  limonite  0*60  =  99*72 


•  HF.  »>  Dried  at  100*;  at  100*  loses  2*28  p.  c.  H,0.  at  200"  22-14,  the  rest  at  a  red  beat. 

P3nr.,  etc.— In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  acid 
and  color  Brazil-wood  paper  yellow  (fluorine),  and  also  elch  the  tube.  B.B.  in  the  forceps  swella. 
up  and  splits  frequently  into  flne  acicular  parlicles,  which  are  înfusible,  but  color  the  flnme  pale 
green  ;  moistened  wilh  sulphurîc  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt 
solution.  Some  varieties  react  for  iron  and  manganèse  with  the  fliixes.  Heated  with  sulphuric- 
acid  gives  off  fumes  of  hydrofluoric  acid,  which  etch  glass.  Soluble  in  hydrochloric  acid,  and 
also  in  caustic  potash. 

Obs.— Wavellite  was  flrst  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Devonshire^ 
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\y  Dr.  Wayel.  It  has  slDce  been  found  at  CloDmel  and  Cork,  Ireland;  in  the  Shiant  laies  of 
Scotland;  with  the  amblygonite  of  Montebras,  France;  at  Zbirow  and  Zajecov  in  Bohemia; 
at  Fraokenberg  and  Langenstriegis.  Saxony;  DQnsberg  near  Giessen,  Hesse  Darmstadt;  on 
brown  iron  ore  in  the  Jura  limestone  at  Amberg  in  Bavaria  (the  Uuionite  of  Fuchs);  in  a  man- 

faneae  mine  at  Weinbach  near  Weilburg  in  Nassau  (Genth);  at  Villa  Rica.  Minas  Qeraes,  Brazil. 
^apnicite  is  from  Kapnik,  Hungarj. 

In  the  United  States  reported  as  found  near  Sa'xton's  River,  Bellows  Falls,  N.  H.  ;  also  at 
the  slate  quarries  of  York  Co.,  Pa.,  near  the  Susquebanna;  at  Silver  Hill  mine,  Davidson  Co., 
N.  C,  witn  actinolite,  pyrite,  and  native  silver;  at  Wbite  Horse  Station,  Chester  Valley  R.  R.,. 
Pa.,  in  a  bed  of  limonite.  abundant  in  stalactitic  forms.  part  drusy  with  rhombic  crystals.  and 
often  coated  with  a  pearly  scaly  minerai  yet  undetermined;  at  Magnet  Cove,  Arkansas,  in  fine 
Stella  te  radiations  of  a  light  green  to  deep  green  color. 

Named  after  Dr.  Wavel,  tbe  discoverer.  The  species  was  considered  a  variety  of  diaspore 
bv  D'Aubuissou,  Bournon.  Hausmann,  and  some  other  early  mineialogists,  and  placed  next  to 
diaspore  by  Werner  in  1817;  while  Jameson  arrangea  it  in  1816  among  the  zeolites. 

Refc— »  Pogg.,  18,  474,  1880.    •  Dx.,  Montebras.  Ann.  Ch.  Phys..  27,  405,  1872. 

LncE-WAYBLLiTE.  EalkwavelUt  Ko&mann,  7a.  G.  Ges.,  21.  799,  1869.  An  impure 
wavellite  found  as  the  cément  of  a  phosphorite  breccia  at  Dehrn  and  Ahlbach.  Supposed  to 
«ontain  lime  as  an  essential  ingrédient,  but  doubtful.  See  App.  i,  p.  9,  1872.  Aîi  analysis 
<deducting  15  p.  c.  impurities)  gave: 

P.O»  28-89  Al.O,  85-65  CaO  14*86  H.O  21  09  =  99  99 

64a  nSOHBBITB.    Bhehunnéki,  Eermann,  J.  pr.  Ch,,  33,  285,  1844. 
Orthorhombic.     Axes  à:h  =  0-5937  : 1;  100  A  HO  =  30**  44'  Koksharov'. 
Forms  i    b  (010,  i^î),    e  (001,  0),    m  (110,  J);  with  also  g  (120,  i-i). 
Angles  :    mm'  =  •HV  28',    ffff'  =  80"  8'. 

Crystals  small,  often  six-sided  prisms  (m,  b),  also  in  scales,  and  in  acicular 
crystals  grouped  in  druses  in  radiating  form;  also  in  crusts. 

H.  =  5.  G.  =  2 '46.  Laster  vitreous.  Golor  grass-green  to  olive-green,  and 
verdigris-green.  Translucent.  Optically  +•  Az.  pi.  |  a.  Bx  ±c.  Axial  angles 
variable,  Dx.* 

2Ha.r  =  66*28'  .-.  2Er  =  106*45'  2Har  =  180' 56'  also  2Har  =  124*  58'  /5r  =  1-60-1  56 
2Ha.y  =  66*   4'      .-.    2Ey  =  106*  18'    2Ha.y  =  181*    0* 

Comp.— A1P0,.A1(0H),  +  ^^H^O  or  2Alfi..Ffl,.SRfi  =  Phosphoms  pent- 
oxide  29-9,  alumina  41*6,  water  29*4  =  100. 
AnaL — Hermann,  1.  c. 

P.O.  AUO,  H.O 

2908  88*47  27*50    CuO  0*80,  FetOs,Mn.0. 1*20,  gangue 800  =  100 

Pirr.,  etc. — B.B.  becomes  white,  and  clouded;  yields  much  water,  but  no  fluorine. 
Soluble  in  sulpburic  acid. 

Obs.— From  Nizhni  Tagilsk  in  the  Ural,  wbere  it  occurs  in  veins  in  a  ferruginous  sandstone 
and  clay  slate.  Also  reported  as  occurring  in  a  botiyoidal,  enamel-like  form  at  Roman-Gladna, 
Hungary  (Fôldt.  KOzl.,  12,  179,  1882). 

Named  after  Fischer  v.  Waldheim  of  Moscow. 

Réf.— 1  Min.  Russl.,  1,  81,  1853.    *  Dx.,  Vh.  Min.  Gks.,  9,  82,  1874. 

641.  PBOANITB.    Peganit  Breilhaupt,  Schw.  J..  60,  308,  1880. 
Orthorhombic.    Axes  df  :  5  =  0-499  :  1  ;  100  A  HO  =  26|°  approx.,  Breith. 
Fomui:    c  (001,  0),    *  (010,  i-ï),    «i  (110, /),    r  (121,  2-8). 

Crystals  prismatic,  indistinct;  usually  in  aggregatee,  passing  into  incrustations. 
Cleavage:  b,  c,  m,  ail  indistinct.    Fracture  uneven  to  subcoiichoidal.    Brittle. 
H.  =  3-3-5.    G.  =  2 '492-2-501.      Luster  greasy  to  ritreous.      Color  deep  green, 
ipreenish  gray»  greenish  white.     Streak  white. 

Comp—- A1P0,.A1(0H).  +  liH,0  or2Alfi^.Vfi^.6Hfl  =  Phosphorus  pentoxide 
31-3,  alumina  44-9,  water  23-8  =  100. 
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AnaL— 1,  Hermann,  J.  pr.  Ch.,  33,  287,  1844.  d,  Lichtenberger,  Jb.  Min.,  819,  1871 
8,  Frenzel,  ibid» 

P,0,       A1,0,       H,0 

1.  Striegia  8049       44*49       22-82  CuO,Fe,Os,gangue  2'20  =  lOa 

2.  Portugal  G.  =  2'46  8614        88*90        231 4  CuO  0*64,  BaO  0*48  =  99*25 
8.         '•               "                   84-88       89  62       23*58  CuO  0-83.  BaO  0*89  =  98*70 

Pyr^  etc.— In  the  closed  tube  yields  water,  and  assumes  a  violet  or  rose  color.  B.B.  cracks 
opeu.  becomes  violet,  but  does  uot  fuse.  Gives  but  a  faint  copper  réaction,  but  in  other  respecta 
lise  turquois.    Tlie  powdered  minerai  gives  a  fine  blue  with  cobalt  solution. 

Obs.— Occurs  in  crusts.  consisting  of  small  prismatic  crystals,  at  Striegia,  near  Freiberg, 
Ehizony.    Also  at  Nobrya  near  Albergharia  Velba  in  Portugal. 

Named  from  «pyarov,  an  herb,  in  alluaion  to  the  color. 

642.  TURQUOIS.  îCallais,  ?Callaina,  Plin.,  ^7,  56,  83.  Firuzeri  Pers.  Turques,  Tur« 
quois  pt.,  of  the  16th  century  and  later  (Turques,  Fabyan's  ChronicTe).  Tûrkis  pt.  Oerm., 
Turchesa  Jtal.,  Turquoise  Fr.  Turquoise  J.  B.  Ihvernier,  Voy.  eu  Turquie,  en  Persie,  etc., 
Paris.  1678.  Turchine  Boceoni,  Museo  di  Fisica,  etc.,  278,  1697.  Orientalischer  Tûrkia 
Demetriuê  Agaphi,  N.  Nord.  Be^tr..  6,  261,  Pallâs,  ib.,  265.  Turquois  oHentale,  Calaite, 
Agapbite,  Johnite.  O,  Fischer,  Mem.  Soc.  Imp.  N.  Moscou,  1,  1806;  also  his  Onomasticon  Min. 
Mus.  Imp.  Moscou,  1811,  and  Essai  sur  la  Turquoise,  Moscou,  1816,  of  which  Abstr.  in  Ann. 
Phil.,  14,  406,  1819;  Jb/m,  Mem.  Soc.  Imp.  N.  Moscou,  1,  1806,  Scbw.  J..  3,  93,  1807  (witb 
analyses  and  assertion  tbat  it  is  no  0(2emto^»te).  Hydrargillite  pt.  Hauitm.,  Handb.,  444,  1813. 
Turquoise  de  vieille  roche  (in  distinction  from  Odontolite,  or  T.  de  nouvelle  roche,  called  also 
Occidental  Turquois).     Kallait,  Kalait,  Oerm.    Turchesia  liai.    Turquesa  8pan.    Turquoise. 

Massive;  araorphoua  or  cryptocrystalline.  Reniform,  stalactitic,  or  incrusting. 
In  thin  seams  and  disseminated  grains.     Also  in  rolled  masses. 

Cleavage  none.  Fracture  small  conchoidal.  Rather  brittle.  H.  =  6.  G  = 
2-6-2*83;  2'621,  Hermann.  Luster  somewhat  waxy,  feeble.  Color  sky-blue,  bluish 
green  to  apple-green,  and  greenish  gray.  Streak  white  or  greenish.  Peebly  sub- 
translucent  to  opaque. 

Comp. — A  hydrons  phosphate  of  aluminium  colored  by  a  copper  compound^ 

A1P0,.A1(0H).  +  H,0  or  2A1,0,.P,0,.5H  0  =  Phosphorus  pentoxide  32*6,  alumina 

46*8,  water  20*6  =  100.      The  copper  sait  présent  probably  has   the  composition 

2CuO.P,0..4H,0  Clarke. 

Anal. — 1,  Hermann,  J.  pr.  Cb.,  33,  282,  1844,  deductiug  impurities.  Rg.,  Min.  Ch.,  387, 
1860.  2,  Church,  Ch.  News,  10.  290,  1864.  3,  Frenzel.  Min.  Mitth.,  6, 184,  1883.  4.  Nicolayev,. 
Kk.,  Min.  Russl.,  9,  86,  1886.  5,  Moore.  Zs.  Er.,  10,  240,  1885.  6-8,  Clarke,  Am.  J.  8c.,  32» 
211,  1886. 

G.  P,0.    AUO,    H,0    CuO  FeaO,   CaO 

1.  Oriental,  ôiw  262         28*90    47*45    1818    202      1*10    1*86  MnO  0*50  =  100 

2.  Persia  2  75  32*86    4019    19*34    5  27      2-21»     —  MnO  0*36  =  100*28 
8.  Sinai                                2*70      |  28*40    88*61    20*69    3  32        —     3*95  MgO  015,  SiO,  4-87, 

[80,  0*66  =  100*15 

4.  Karkaralinsk  2*887        34*42  [35  79]  18*60    7*67      3*62      —  =  100 

5.  California.  jwm(f.  2*86         88*21    85*98    19*98    7*80      2*99      —   =    99*96 

6.  N.  Mexico,  ôrï^A<  Ww«  8196    39 •53«>  19*80    6-80        —     013  SiO,  1*15  =  9P'87 

7.  "         paU  blue       2*805       32*86    86*88    19*60    7*51      2*40    0*38  SiO,  0*16  =  99*79 

8.  "         darkffreen  28*63    37*88    18*49    656      407   umi.  8iO,  4*20  =  99*88 

*  FeO.  ^  Includes  some  Pe,0, 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  yields  water,  and  turns  brown  or  black. 
B.B.  lu  the  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  fuse;  colovB 
the  flame  green  ;  moistened  with  hydrochloric  acid  the  color  is  at  flrst  blue  (copper  chloride). 
With  the  sodium  test  gives  hydrogen  phosphide.  With  borax  and  sait  of  phosphorus  gives  beadi 
in  O.F.  which  are  yellowish  green  while  bot  and  pure  green  on  cooling.  With  sait  of  phos- 
phortis  and  tin  on  charcoal  gives  an  opaque  red  bead  (copper).     8oluble  in  hydrochloric  acW. 

Obs. — The  highly  prized  oriental  turquois  occurs  in  narrow  seams  (2  to  4  or  even  6  mm.  in 
thickness)  or  in  irregular  patches  in  the  brecciated  portions  of  a  porphyritic  trachyte  and  the 
surrounding  clavslate  in  Persia,  not  far  from  Nishâpûr,  Ehorassan  (cf.  Bchindler,  Yh.  O.  Reichs., 
93,  1884,  Rec.  G.  Surv.  India.  17,  132,  1884);  the  exact  locality  is  stated  to  be  on  the  southem 
slopes  of  the  Mt.  Ali-Mirsa,  N.W.  of  the  village  Madèn.  Also  in  the  Megara  Yallev.  Sinai, 
with  limonite  in  seams  in  porphyry;  a  menish  blue  variety  comes  froni  the  Karkaralinsk 
(Kirgeshi  8teppes),  8emipalatinsk,  8ibena.     Also  in  the  E!ara-Tabe  Mts.  in  Turkestao,  50 


TURQUOIB-^-^aPH^BITE.  845 

Yersts  from  Samarkand  with  limonite,  etc.,  in  seams  in  a  siliceous  clay  slate;  Uie  locality  haa 
been  worked  at  some  unknowu  time  in  the  past.  An  impure  yariety  is  found  at  Bteine  in 
Silesia,  and  at  Oelsnitz  in  Saxony. 

In  the  U.  States,  occurs  in  the  Los  Cerillos  Mts.,  20  m.  S.E.  of  Santa  Fé,  New  Mexico^ 
in  a  trachytic  rock,  a  locality  long  mined  by  tbe  Mexicansand  in  récent  years  reopened  and  exten- 
sively  worked.  It  bas  aflorded  some  fine  gems.  Cf.  Blake,  Am.  J.  Se.,  26,  227,  1858;  26, 107, 
1888;  Silliman,  ib.,  22,  67,  1881;  Clarke  and  Diller.  1.  c;  also  Eunz,  Gems,  etc.,  of  the  U.  8., 
1890. 

Found  also  in  the  Burro  Mts.,  Grant  Co..  N.  M.,  southwest  of  Silver  City  (Snow,  Am.  J. 
8c.,  41,  511, 1801);  at  tbe  Holy  Cross  M  t.,  Colorado.  A  pale  grcen  turquois  occure  in  the  Sierra 
Neyada,  five  miles  nortb  of  Columbus,  Nevada;  a  kind  pseudomorphous  af ter  apatiteat  Taylor'a 
ranch,  Chowchillas  river,  in  Fresno  Co.,  California  (Zeph.  &  Moore,  1.  c). 

Domeyko  (Min.,  3d  Ed.)  refera  hère  an  earthy  cupriferous  aluminium  phosphate  from  San 
Lorenzo,  Chili  (5th  Ed.,  p.  587). 

On  the  microscopic  structure  of  turquois,  see  Bkg.,  Zs.  Er.,  2,  163,  1878,  3,  81,  1879. 

Natural  turquois  of  inferior  color  is  often  artificially  treated  to  give  it  the  tint  desired.  More- 
over,  many  stones  wbich  are  of  a  fine  blue  wben  firat  found  retain  the  color  only  so  lone  as 
they  are  kept  moist,  and  wben  dry  tbey  fade,  become  a  dtrty  green,  and  are  of  little  value.  Much 
of  the  turquois  (not  artificial)  used  in  jewelry  in  former  centuries,  as  well  as  the  présent,  and 
that  described  in  the  early  works  on  minerais,  was  hone-turquois  (called  also  odaniolite,  from 
oôovç,  tooth),  wbich  is  fossilbone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  maoifest  under  a  microscope.  Moreover,  true  turquois,  when  decomposed  by  hydro- 
chloric  acid,  gives  a  fine  blue  color  with  ammouia,  which  is  not  true  of  the  odontolite. 

The  CaUaiê  of  Pliny  is  ^enerall^  regarded  as  turquois,  and  probablv  rightly  so.  But  ail  he 
says  of  it  is,  ''  Callais  sapphirum  imitatur.  candidior  et  litoroso  mari  similis,"  resembling  sappbire 
<that  is,  lapù-loËuli)  in  color,  but  paler,  and  like  the  sea  toward  tbe  shore;  indicating  a  greenish 
blue  tint  and  degree  of  opacity  corresponding  well  enough  with  much  turquois. 

The  CaUaina  also  pf  Pliny  (to  wbich  be  dévotes  a  long  chapter)  is  referred  to  this  species, 
and  with  even  better  reason.  It  was  a  stone  of  a  pale  green  color.  and  was  obtained,  according^ 
to  him,  amid  inaccessible  rocks  in  tbe  countries  that  lie  at  the  back  of  India,  nearMt.  Caucasus, 
etc.  He  also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreini  sub- 
stances, wbich  it  is  difiScult  to  recoucile  with  tbe  true  turquois.  But  he  speaks  in  the  next 
sentence  of  a  kind  from  Carmania  (a  district  of  Peraia)  asof  better  quality  and  clenrer,  and  thia 
may  bave  been  real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very 
true  of  turquois.  He  also  renmrks  that  tbe  beauty  of  the  CaUaina  is  greatly  heighteued  by  a 
settins  of  gold,  the  contrast  peculiarly  befitting  it. 

Pliny  also  speaks  of  another  stone  called  Callaiea  (37, 66),  and  says  of  it:  "  Callaicnm  vocant 
e  turbido  callaino;  ferunt  pluris  conjunctis  semper  inveniri;"  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  found  togetber.  He  also  remarks  that  the  stone  called  "  Avaetis  (37.  54) 
multis  non  alla  videtur  quam  callaina,"  by  many  is  thought  to  be  nothing  but  cailaina.  (See 
farther  Callainite,  p.  825). 

The  Persian  smaragdus,  or  emerald,  alluded  to  by  Pliny  (37.  18,  citingfrom  Democritus), 
as  "  without  transparency,  agreeable  and  uniform  in  color,  satisfying  tbe  vision  without  allowing 
it  to  penetrate  it,"  may  bave  been  turquois;  yet,  as  with  most  oi  Pfiiiy's  descriptions  (owinç  to 
bis  mixing  différent  things  of  similar  aspect),  wben  ail  tbe  other  characters  given  are  weighed 
they  leave  doubt. 

It  is  probable  that  the  turquois — oriental  and  occidental— was  as  commonly  used  in  Persia 
as  a  gem  in  ancient  times  as  now.  The  name  turquoiB  (or  turquoise)  is  Freuch  in  form,  and 
means  TurJtiêh,  a  Turkish  gem,  the  gem  having  corne  into  Europe  tbrough  Turkey. 

W.  P.  Blake  (1.  c,  and  ib.,  26,  197.  1888)  regards  the  bluish  green  turquois  of  Los  Cerillos 
as  the  chaUhihuiU  of  the  Mexieans;  he  proposes  the  mineralogical  name  chaiehuite.  By 
othera  this  Mezican  stone  is  referred  to  jade  (p.  871),  also  by  others  to  emerald. 

643.  SPHJBRrrB.    Spbftrit  v.  Zepharotfieh.  Ber.  Ak.  Wien,  66  (1).  24,  1867. 

In^globnlar  concrétions  With  a  drusy  faceted  surface^  without  a  distinct  fibrous 
or  concentric  structure. 

CleavHçe  distinct  in  one  direction.  H.  =  4.  6.  =  2*536.  Luster  greasy- 
vitreous,  glimmering.  Color  light  gray,  bluish;  also  reddish  from  mixture  with 
hématite.    Translucent. 

Comp.— Perhaps  4A1P0,.6A1(0H),  +  7H,0  or  5A1,0,.2P,0..16H,0  =  Phos- 
phorus  pentoxide  26*3,  alnmina  47-1,  water  26*5  =  100. 

AnaL— 1,  Boricky  (1.  c);  la,  same,  with  SiOi,  CaO,  MgO,  and  some  PtOi  (for  thèse  bases) 
«zduded: 

P,0.       A1,0,      MgO      CaO       H,0        810, 

1.  I    28-58       42*86       2*60        1*41        2408       0-87    =      99  66 

la.  26-80       46-71         —  —         2649         —     =    100 
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Pyr.,  etc—Yields  water.  B.B.  is  infusible,  and  colon  the  flame  bluish  green.  Wfth  cobalt 
-solution  a  fine  blue. 

Obs.— Occurs  lining  cavities  or  seams  in  hématite,  at  ZajecoT,  north  of  St.  Benigna,  Bohemia, 
in  Lower  Silurian  schists,  along  with  waYellite. 

Alt.— Becomes  opaque  white,  dull,  and  earthy  by  altération. 

644.  USKEARDITZI.    Moêkalyne,  Nature.  18,  426.  Aug.  15.  1878. 

Massive;  in  thiti  incrusting  layers.  with  uniform  flbrous  structure.  Colorwhite.  with  a 
slight  blue  or  greenish  blue  tint. 

Oomp.— (A1.Fe)A80«.a(A1.FeX0H)i  +  5H,0  or  d(Al,Fe),Os. A8sOt.l6HsO  =  Arsenic  pent- 
•ozide  27  1,  alumina  80*9.  iron  sesquloxide  81,  water  88*9  =  100. 

AnaL—W.  Flight.  J.  Ch.  Soc.,  43,  140,  1888. 

As,0»        AI,0»       FesOi       H.O 
26-96         28-28         764         34-05»  CuO  108,  CaO  0*72,  SO,  Ml  =  99*74 

•  Loss  at  ordinary  temp..  485  p.c.Tat  100%  1096  (6H,0);  at  120%  5*55  (8H,0);  at  140*- 
190%  8-22,  and  with  lead  oxide,  497  (7H,0). 

Obs. — Occurs  in  crusts  one-fourth  of  an  inch  thick  as  a  coating  of  cavities  or  incrustation  on 
quartz  or  other  minerais;  accompanying  species  are  scorodite,  arsenopjrite,  chalcopyrite,  pyrite, 
earthy  chlorite;  from  Liskeard,  CornwaU. 

645.  BVANSITB.    D.  F(yrbe9,  Phil.  Mag.,  28.  841.  1864. 

Massive;  reniform  or  botryoidal. 

Fracture  subconchoidal.  H.  =  3"5-4.  G.  =  1-939.  Luster  vitreous  or 
resinous;  internally  waxy.  Colorless^  or  milk-white;  sometimes  tinged  with  yellow 
or  blue.     Streak  white.     Translucent,  subtranslucent. 

Comp.— 2AlPO,.4Al(OH).  +  12H,Oor3Al,0,.P,0,.18H,0  =  Phosphoms  pent- 
oxide  18-4,  alumina  39-6,  water  42-0  =  100. 
AnaL— Forbes,  l.c. 

I    P.O.  19-05  A1,0.  89-81  H,0  89  95  insol.  1*41  =  9972 

Pyr.,  etc.— -B  B.  in  closed  tube  yields  neutral  water,  decrepitates,  leaving  miik-white  powder. 
Infusible.  Moistened  with  sulphuric  acid  colors  the  fiame  green.  On  charcoal  with  cobalt 
solution  gives  intense  blue.  With  fluxes  trace  of  iron.  Soluble  in  sulphuric,  nitric.  and  hydro* 
chloric  acids.    Fluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik.  Huogary,  as  reniform  or  globular  concrétions  on  limonite. 

Brought  in  1855  from  Huugary.  by  Brooke  Evans,  of  Birmingham,  England,  after  whom 
it  was  named.    It  was  labeled  aflophane. 

A  minerai  occurring  in  a  small  tissure  in  the  Yoredale  Rocks.  Ratcliffe  Wood,  Macclesfield, 
is  referred  liere  by  A.  S.  Woodward.    The  loss  on  ignition  was  40  p.  c.    Min.  Mag.,  6.  888. 1888. 

Cœruleolactitk.    Coeruleolactin  T.  Peteraen,  Jb.  Min.,  858,  1871. 

Crypto-crystalline  to  miero-crystalline.  Fracture  uneven  to  conchoidal.  H.  =6.  G.  = 
2-552-2*598.     Color  milk-white  passing  into  light  copper-blue.     Streak  white. 

Composition,  perhaps  8AlaOs.2p90e.lOHtO  =  Phosphoms  pentoxide  86*9,  alumina  89-7. 
water  28-4  =  100. 

Anal.— 1,  Petersen;  la.  obtained  from  1  after  excluding  10  p.  c.  impurities.  2,  Gfenth,  Min. 
Rep.  Penn..  148,  1875. 

PsO.  A1,0.  H.O  CuO^ 

1.  Nassau                                        86  88    3511  21-28  1-40  Fe,0,  098.  CaO  241,  MgO  0-20. 
la.        "                                              8704    39-84  23-62  —=  100  [SîO,  1-82,  ZnO,F<r.  =99-48 

2.  Chester  Co.,  Pa.  G.  =  2*696       86-81    8827  21 -70  425  insol.  0-54  =  101  07 

B.B.  decrepitates.  in  fusible,  on  charcoal  turns  reddish  gray.  With  cobalt  solution  gives  a 
deep  blue.  Moistened  with  sulphuric  acid  colors  the  tlame  green.  With  the  fluxes  gives  a  faint 
réaction  for  copper.     Soluble  in  minerai  acids,  aiso  in  flxed  caustic  alkalies. 

From  the  Rindsber^  Mine  near  Eatzenellnbo^n,  Nassau.  A  similar  minerai  occurs  with 
wavellite  at  General  Tnmble's  iron  mine,  Ejist  Whiteland  Township.  Chester  Co.,  Penn. 

An  aluminium  phosphate,  referred  hère  witli  some  question  by  Wibel.  bas  been  noted  as 
forming  with  25  p.  c.  carbonaceous  matter.  the  substance  of  an  ancient  fabric  dug  up  at  Forst- 
haus-Perlberg.     Jb.  Min.,  1,  209  réf..  1890. 

Taranakitb  Heetor  [Jurors'  Rep.  N.  Z.  Ex.,  428,  18651.     Cox,  Trans.  N.  Z.  Inst.,  16,  885, 

1882. 
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Massive,  resembling  wavellite.    Soft.    Color  yellowish  white.    Anal.— Hector,  1.  c 

P.O.       A1,0,       FeO       CaO       K,0      Na,0      H.O 

8605        21-48       4  46       0-55       420         (r.         8806  Cl  0*46,  80.  (r.,  insol.  OSO  =  100 

Of  tlie  water  15*46  p.c.  is  lost  at  100*,  and  17*60  more  at  a  red.heat.  B.B.  fuses  readUy. 
From  Sugar  Loaves.  Taranaki,  New  Zealand. 

Beblinite  C.  TT.  Blomêtrand,  Ofv.  Ak.  Stockh.,  26,  198,  1868.  Tbolleite,  ibid.,  p.  199. 
AuGRUTB,  ibid.,  p.  199.    Attacolitb,  ibid.,  p.  201. 

Thèse  are  aluminium  phosphates  from  the  iron  mine  of  Westan&,  Scania,  Sweden.  They 
need  further  study  to  show  that  they  are  ail  independent  species.  The  characters  given  are 
as  follows: 

Berlikite.  Compact  massive,  no  cleavage,  resembles  quartz.  H.  =6.  G.  =  2*64. 
Luster  vitreous.    Coloriess  to  grayish  or  pale  rose-red.    Translucent.    Analysis: 

f      P,0»54  84  A1,0.  40-27  Fe,Os  0  26  H.O  414  =  9951 

Thfs  corresponds  to  2Al,Os.2P,Ot.HiO.  B.B.  whitens  without  fudng.  Hardly  attacked 
by  acids.    Kamed  after  Prof.  N.  H.  Berlin,  of  the  University  of  Lund. 

Trollbite.  Compact,  with  indistinct  cleavage.  Fracture  even  to  conchoidal.  H.  =  5*6. 
O.  =  8*10.    Luster  more  or  less  vitreous.    Color  pale  green.    Analysis: . 

t  PtO»  46  72         Al.O.  48*26         Fe,Os  2*75         CaO  0*97         H,0  6*28  =  99*98 

This  corresponds  to  4AlsOt.8PsOft.8H.O.  Scarcely  attacked  by  acids.  Named  after  the 
Swedish  chemist  H.  G.  TroUe-Wachtmeister. 

AuGBLiTB.  Massive.  Cleavaee  distinct  in  three  directions.  G.  =  2*77.  Luster  of 
cleavage  surface  strongly  pearly.    Pale  red,  aiso  coloriess.    Analysis: 

P,O,85*04       Al,0,4915       Fe,O,0  89       MnO  0  81        CaO  109       H,0 1285  =  99  88 

This  corresponds  to  2Al9O1.P9O1.dHsO.  Yields  much  ivater  in  the  glass  tube.  B.B.  infu- 
Bible.    Scarcely  affected  by  acids.     Kamed  from  avyij,  lusier. 

Attacolits.    Massive,   indistinctly  crystalline.     H.  =5.      G.  =  8*09.      Color  pale  red. 

Analysis:  [H,0  6*90  =  98*68 

I    PsO.  86*06    AI9O1  29*75     Fe,0,  8*98     MnO  8*02    MgO  0*88    CaO  18 19    Na.O  0  46 

8*6  p.  c.  SiOg  bas  been  deducted;  the  formula  is  doubtful.  B.B.  fuses  easily,  and,  when 
more  heated,  with  intumescence,  to  a  brownish  yellow  glass.  With  soda  a  strong  manganèse 
reaction.  Very  incompletely  decomposed  by  adds.  Named  from  a' rraK-e tic,  «aZmoY»,  amiding 
to  the  color. 


646.  PHARMAOOSiDJblRlTlJ.      ?Fer  minéralisé   par  Tacide  arsenique  Prouêi,  Ann. 

Chem.,  1,  195.  1790;  Arsenicated  Iron  Ore  Kirtoan,  2,  189,  1796.    Olivenerz,  Arseniksaures 

Eisen  in  Wûrfeln  kryst.  (f.  Carharrack)  Klapr.,  Schrift.  Ges.  nat.  Fr.  Berl..  1,  161,  1786,  Beitr., 

3,  194,  1802:  Wûrfelerz,  var.  of  Olivenerz,  Leius,  2.  18,  151,  1794.    WOrfelerz  Kanien,  Tab., 

-W,  1808.    Cube  Ore.    Pharmakosiderit  Hauêm.,  Handb.,  1065.  1818. 

Isometric:  tetrahedral.    Obsèrved  forms: 

a  (100,  i'i)  d  (110,  *  )  o  (111,  +  1)  a>  (40*1 1,  4040)» 

Commonly  in  cubes  with  faces  sometimes  striated  ||  edge  a/o,  or  replaced  by 


the  vicinal  trapezohedron  co;  also 
tetrahedral.     Rarely  granular. 

Cleavage:  a  imperfect.  Frac- 
ture uneven.  Rather  sectile.  H.  = 
2*5.  G.  =  2'9-3.  Luster  adaman- 
tine to  greasy,  not  very  distinct. 
Color  olive-green,  passing  into  yel- 
lowish brown,  bordering  sometimes 
npon  hyacinth-red  and  blackish 
brown  ;  also  passing  into  grass-green, 
emerald -green,  and  honey-yellow. 
Streak  green  to  brown,  yellow,  pale. 
Snbtransparent  to  subtranslucent. 
réfraction.* 


1. 


2. 


Figs.  1,  2,  Utah,  Pearce. 
Pyroelectric.    '  Shows    anomalous    double 


Comp^Perhaps  6FeA80,.2Fe(OH).  +  12H,0  or  4Fe,0..3A8,0..15H,0  (Bg.) 
=  Arsenic  pentozide  43-1,  iron  sesqiiioxide  40*0,  water  16-9  =  100. 
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AnaL— Berzelius,  Ak.  H.  Stockh.,  854.  1824. 

A8,0,  P,0,  Pe,0.  CuO  H,0 

87-82  2-58  89*20  0*65  18-61  gangue  1*76  =  100'57 

l^yr^  etc. — Same  as  for  scorodite. 

ObB.— Formerly  obtained  at  the  mines  of  Wheal  €k>rlaDd,  Wheal  Unity.  and  Garharrack,  in 
Gornwall,  coati ng  cavities  in  quartz,  with  ores  of  copper;  found  in  quartz  at  Burdle  Glll  in 
Cumberland,  in  Hmall  brilliant  crystals;  in  minute  tetrabedral  crystals  Ht  Wbeal  Jane;  also  in 
Australia;  at  8t.  Léonard  and  Garonne,  Dept.  du  Var,  in  France;  at  Schneeberg  and  Scbwar- 
zenberg  in  Sazony;  at  EOnigsbere,  near  Scbemnitz,  Hungary,  and  on  tbe  Sandberg;  in  cubie 
crystols  (G.  2*878  Vrba)  at  Pisek,  Bohemia. 

In  Ûtah,  at  the  Mammoth  mine.  Tintic  district,  in  straw-yellow  to  pale  green  crystals 
(f.  1,  2)  on  a  ferruginous  quartz  with  scorodite  and  varions  copper  arseuates  derived  from 
enamte. 

JNamed  from  4>dp^aKoy,  poison  (in  allusiou  to  the  arsenic  pi'esent).  and  aiÔTfpoÇ,  iron, 

Proust  flrst  aunounced  tbe  existence  of  an  arsenate  of  iron,  from  greenisb  white  concre- 
tionary  spécimens  found  in  Spain;  but  from  bis  meager  description  its  identity  with  this  spedes 
cannot  be  made  certain. 

Alt. — Has  been  obsei-yed  altered  to  psilomelane,  limonite,  hématite. 

Rdf. — '  Phillips,  vicinal  to  the  cube;  this  approximate  symbol  is  suggested  by  Naumann, 
Lehrb.  Kryst..  1,  118.  1829.     *  Btd.,  Bull.  Soc.  Min.,  4,  250,  1881. 

647.  OAOOZBNITB.  Eakoxen  J.  BUinmann,  Yortr.  BOhm.  Ges.,  Prag,  1825. 
Cacoxene. 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish  yellow  color. 
H.  =  3-4.     G.  =  3-38.     Becomes  brown  on  exposure. 

Comp.— FePO,.Fe(OH),  +  HH,0  or  2Fe,0,.P,0..12H,0  =  Phosphoras  pent- 
oxide  20 '9,  iron  sesquioxide  47*2,  water  31*9  =  100. 

The  above  corresponds  to  anal  1;  anal.  2,  8,  give  somewhat  différent  results. 
AnaL— 1.  2.  Hauer,  Jb.  G.  Reichs.,  6,  67.  1854;  after  deducting  insoluble  matter.    8,  Niee^ 
Jb.  Min.,  1.  108,  1881. 

P.O.       Fe,0«       H.O 

1.  Hrbek  mine  19*68       47*64        8273  =  100 

2.  ••  25*71        41*46        82*83  =  100 

8.  Eleonore  mine  G.  =  2*4  2617       40*85       30*59  AUO,  2*89  =  100 

P3rr.,  etc.— Tields  water.  with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  shiDii^ 
slag,  and  colors  the  outer  flame  bluish  green.    Reactions  for  iron.    Soluble  in  hydrochloric  acid. 

Obs. — Occurs  at  the  Hrbek  mine,  near  St.  Benigna  in  Bohemia.  along  with  earthy  limonite» 
dufrenite,  etc.  Stated  by  Zepharcvich  to  be  sometimes  derived  from  the  altération  of  barrandUê, 
Also  at  the  Eleonore  mine  on  the  Dtlnsberg.  near  Giessen. 

In  the  U.  Stntes,  at  Noblis  mine.  Lancaster  Co.,  Penn..  on  limonite;  reported  with  the 
martite  of  the  Lake  Superior  mining  région. 

648.  BHRAUNirS.  Breithaupt,  Handb..  156.  1841,  B.  H.  Ztg..  402.  1858.  Ifileonoitte 
2fieê,  Ber.  Oberhess.  Ges..  19, 111, 1880;  Streng,  Jb.  Min..  1, 102, 1881. 

Monoclinic.     Axes  à:h:d  =  2-7538  :  1 :  4-0165;  /3  =  *48**  33'  =  001  A  100 
Streng. 

100  A  110  =  64^  9',  001  A  ÎOl  =  88**  llj',  001  A  011  =  71**  37^. 

Formai  :    a  (100.  t-i),    e  (001,  0);    x  (hOl,  -  «*-!),    p  (ïll.  1> 

Angles:    (îp  =  89"  28,     ap  =  «75"  86',    pj/  =  140"  4',    pp'  =  •89"  56. 

Twins:  tw.  pi.  a;  sometimes  penetration-twins. 

i f \  Crystals  small,tabular  ||  a,  resembling  some  lazulite;  ts/ces 

a  striated  |  edge  c/a.      Commonly  united  in  druses  and  in 
radiated  foliated  globules  and  crnsts. 

Cleavage:  rt  distinct.  Luster  vitreons,  on  a  inclining  to 
pearly.  Color  reddish  brown  to  dark  hyacinth-red.  Strongly 
pleochroic;  red-brown  ||  axis  b,  pale  yellow  in  a  transverse 
direction.     Streak  yellow.     Bisectrix  nearly  J.  a. 

Var.— 1  Beraunite  in  small  foliated  aggregates;  also  in  monoclinic  crystals  with  e,  b,  m» 
fi  (111);  cleavage  6.  c  (Boricky). 


Berauniiâ. 

P,0. 

Pe,Oa 

1. 

St.  Benigna 

80-5 

650 

2. 

i> 

80*2 

55-8 

8. 

Cl 

28*99 

55-98 

4. 

Scheibenberg 
Eleonoriie. 

G. 

-3-988 

28-65 

54  50 

5. 

Waldgirmes»  eryst. 

8188 

51-94 

6. 

radiât. 

81-78 

5205 

7. 

Sevîer  Co.,  Ark. 

G. 

=  2-949 

80-98 

49-60 

BEBA  UNITE.  84^ 

a.  Eleonoriie  in  crystals  (cf.  fig.)  with  angles  as  above.  lis  identity  with  beraunite  can  hardly 
be  questioned,  though  not  absolutely  proved.  Cf.  Bertrand  (Bull.  Soc.  Min.,  4,  88,  1881),  who 
States  that  they  are  alike  in  angles,  pleochroism,  and  optical  cbaracters. 

Comp.— Perhaps  2FePO,.Fe(OH)3  +  2iH,0  or  3Fe,0..2P,0..8H,0  =  Pho^ 
paorus  pentoxide  31*3,  iron  sesquioxide  52-8,  water  15*9  =  100. 

Boricky  calculâtes  for  the  St.  Benigna  beraunite,  5FeiOs.8P90a.l2HaO  =  Phosphorus  pent- 
oxide 29-6,  iron  sesquioxide  55*4,  water  15  0  =  100. 

Anal.— 1,  Tschermak,  Ber.  Ak.  Wien,  49  (1),  341, 1864.  2,  3,  Boricky,  îb.,  66  (1).  11, 1867. 
4,  Frenzel,  Jb.  Min.,  28.  1878.  5,  Streng,  crystals,  1.  c.  6.  Id.,  radiated  coating  onjimonite;» 
L  c.    7,  Eoenig,  Proc.  Acad.  Phllad.,  189,  1888,  and  Zs.  Er.,  17,  91,  1889. 

14-0   Na,0  1-5  =  101 
151    Mn,0,.Na,0  tr.  =  1011 
14-41  Mn,0„Na,0  ir,  =    99*88 
16-55=    99-70 

16-87  =  10019 
16-56  =  100-89 
14-81*  Al.O.  4-50  =  99-84 

*  Expelled  at  250'  C. 

Pyr.— B.B.  fuses  easily  to  a  black  bead  metalllc  in  appearance,  crystaHine  on  cooling. 
Ëaaily  soluble  in  hydrochloric  acid. 

Ôhê.— Beraunite  is  from  the  Hrbek  mine,  St.  Benigna,  near  Beraun,  in  Bohemia;  reported 
also  from  Wheal  Jane,  near  Truro,  England,  by  Greg,  associated  with  pure  and  altered  vivianite; 
from  Scheibenberg.  Saxony. 

Eleonoriie  occurs  on  limon  ite  at  the  Eleonore  mine  on  the  DUnsberg,  near  Giessen,  and  at 
the  Rothlftufchen  mine  near  Waldgirmes,  in  the  same  région.  Also  occurs  (anal.  7)  with  dufren- 
fte  in  Sevier  Co..  Arkansas.  in  rosettes  of  foliated  crysta&  of  a  blood-red  color. 

Globobitb  BreiUiaupiy  B.  H.  Ztg.,  24,  821,  1865.  A  minerai  occurring  at  the  Arme  Hilfe 
mine  near  Hirschberg,  in  small  globular  concrétions.  H.  =  5-5-5.  G.  =  2-825-2-827.  Luster 
greasy  to  adamantine.  Color  wax-yellow  to  yellowish  gray.  Streak  white.  Brittle.  Analysis» 
Fritzsche: 

P,0,      As,0.      SiO,      Fe,0,       CuO      MgO       CaO 

28  89         tr,         0-24       4086       0*48       2*40       2*40  H,0  and  F  28*94  -  9921 

B.B.  in  tube  yields  water;  by  stronger  beat  gives  the  fluorine  reaction,  depositing  a  ring  of 
silica,  and  leaving  a  red  residue  not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron. 
Slowly  soluble  in  hydrochloric  acid.  It  occurs  as  abôve  with  massive  and  pulvérulent  Hmonite; 
also  in  the  cobalt  mine  of  Schneeberg  in  Saxony,  with  quartz  and  hypochlorite. 

PiciTE  A.  Nies.  Ber.  Oberhess.  Ges.,  19,  p.  112.  1880.    A,  Streng,  Jb.  Min.,  1,  116,  1881. 

Amorphous;  in  tbin  coatings,  or  in  small  stalactitic  and  spherical  forms.  Fracture  sub- 
conchoidal.  H.  =  8-4.  G.  =  2*83.  Color  dark  brown.  Streak  yellow.  Luster  vitreous  ta 
greasy.    Translucent.     Anisotropic.     Analysis.— Kies,  deducting  2'lOp.  c.  insol.: 

PaO.  24-47  Fe,0,  46- 50  AUO.  1  00  H,0  2808  =  100 

From  the  Eleonore  mine,  on  the  DUnsberg,  and  the  Rothl&ufchen  mine,  near  Waldgirmes, 
in  the  neighborhood  of  Giessen.  Closely  related,  as  shown  by  Nies,  to  the  Picites  rennaceiis  of 
Breithaupi  (Handb.  Min.,  3,  897.  1847),  and  to  a  phosphate  mentioned  by  Boricky  (Ber.  Ak. 
Wien,  66  (1).  16.  1867)  as  occurring  at  the  Ilrbek  mine,  St.  Benigna.  BoLemia. 

Delvauxite.  Delvauxene  Dumont,  Llnstitut,  121,  1839,  Delvaux,  Bull.  Ac.  Belg.,  147, 
1838.     Delvnuxlt  Haid.,  Handb.,  512,  1845. 

A  hydrated  ferrie  phosphate  from  Berneau,  near  Visé,  Belgium,  with  40  to  50  p.  c.  water. 
Color  yellowish  brown  to  brownish  black  or  reddish;  G.  =  185.  Anal.— 1,  2.  Dumont,  1.  c. 
8,  Delvaux.  1.  c. 

1. 
2. 
8. 

Dumont's  analyses  give  2FesOs.PsO».24H«0.  The  minerai  is  characterized  as  a  v>el  dftfrenOe 
by  Church.  Ch.  News.  10.  157.  1864,  who  found  that  it  lusi  20'33  p.  c.  over  sulphuric  acid,  and 


P.O. 

Fe,0, 

H.O 

16-04 

84  20 

49-76 

=     100 

1657 

86-62 

46  81 

=     100 

18-20 

40-44 

4113 

=      99-77 
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PSOSPHATm.  AS6SNATB8.  8T0. 


n  befttiog  lo  100°  C.  ;  the  total  percentage  of  water  baviug  b«eti  found  tu  tw 

,      __         .    .      ienlUl  water  ta  onlT  10-11  p.  c.     He  delected  a  trace  ot  fiine, 

DelTBUxil«  «ometimeg  occurs  at  Visé  lu  tbe  form  of  gypeum  (Cesâro),  cf.  alBO  JoTissen, 

Hem.  Soc.  Q.  Belg.,  6,  38,  1870,  who  Rive*  the  formula  5Fe,Oi.2P,0(.lGU,0  or  36H,0  ff  tha 

Tater  lost  at  ordinary  températures  Is  included.    A  simjlsr  bydraled  ferrie  phosphate  hai  beat' 

aoted  at  Pliwk,  Bobemia  (Q.  =  2-789),  cf.  Vrba.  Za.  Kr.,  15.  206,  1888. 

«49,  «60.  OHIIJJHBNmi— BOBPHOHITB. 
«49.  Ohildranlta.     Leva,  BraDdes  J.,  10,  274,  1828. 

Orthorhombie.     Ajbb  à -.h:  6  =  0-77801  :  1  :  0*52575  Miller'. 

100  A  110  =  37°  53',  001  A  101  =  34°  3',  001  A  011  =  37°  44'. 
Ponns:    a  (100.  «).  fi  (010.  *-J);  m  (110.  i);  p  {111.  I),  «(121,2-2),  r  (181.  8-8). 


mm' 

=  «ÎO-  46' 

pp-  =    61"  46' 

Tr>-    =  119'  82' 

rr  "  =  lOB"    9- 

mp 

=    4»°  2«' 

M     =    4Q°  06)' 

rt'"   =  «60°  28' 

br     =    37*  85' 

ap 

=     S»"     7' 

«■'    =     88°  47' 

pp'"  =    47°    6' 

bt     =    48°  56' 

a$ 

=     65°     2" 

™"=  sr  s; 

i?  "    =    88°    7i' 

bp    =    «6°  38' 

Habit  pyramidal,  form  sometimee  a  double 
eix-eided  pyramid,  comb.  of  «m  or  rsm;  aleo 
prismaCic.  Faces  r,  s  etriated  jj  edge  s/s'";  alao 
m  vertically.     Only  known  in  crystala. 

Cleavage:  a  imperfect.  Fractnre  uneven. 
H.  =  4-5-5.  G.  =  318-3-24.  Luater  vitreons 
to  resinoDB.  Color  yellowisb  white,  pale  yellowiBh 
brown,  brownish  black.  Streak  white  to  yellow- 
ish.     Transi  u  cent. 

Optically  —,  Ax.  pi.'  la.  Bi  ±  b.  Ai. 
angles  variable,  Ds.'  : 


2E,  =  75*  S 


2E,  =  74°  26'  SEh  =  71°  80* 


«ftOi  Ztosphorit».    a.  J.  Brvêk  and  S.  B.  Dana.  Ajn.  J.  8c.,  16,  86, 1878. 

Orthorhombie.     Axes  d  :  2  ;  (!  -  0-77680  :  1  :  0-51501  E.  S.  Dana*. 

100  A  110  =  37"  50'  25",  001  A  101  =  33"  32'  38",  001  A  011  =  27"  14'  57". 
Porau.  t  a  (100,  t-i  ),  b  (010,  t-i);  m  (110,  /),  g  (120,  vS);  p  (111,  1),  g  (832,  H)-  •  (181-  ^ 


=  75°  41' 

pp'   =  *61°    r  64 

=  65°  33' 

qq-    =    55°  22' 

=  49°  5B 

w'    =    49'  85' 

^  39°  13i' 

pp"  =    80°    8' 

M-     =    91°    U' 

«■'     =  101°  88' 


PP 


•46°  87'  45" 
49°  21' 
57°  18' 
66'  46' 


Habit  prismatic,  faces  in  zone  at 
cleavable  to  cloaely  compuct. 

Cleavage:  n  nearly  perfect.  Frac- 
ture uneven  to  aubconchoidal,  H. 
=5.  G.=3-11^3145.  Luatervitre- 
OUB  to  Bub-resinous;  alao  greasy 
(masBive).  Color  roae-pink,  yellow- 
iah  to  colorless;  of  compact  forma 
grayish,  bluish,  yellowiah  white. 
Tninaparent  to  tranalucent. 

Feebly-  pleochroic:  t  (S)  faint 
pink  to  colorless,  b  {à)  deep  pink,  a 
\h)  yellowish. 

Optically  — .  Ax.  plane  [  a.  Bx 
X  d-     Ax.  anglea: 

SH^r  =  54°  80' 


with  vertical  striatioue.     Gommonly  massive, 


-f  r"   i-'  r- 

i  9 

si    '^      *    1/ 


BraQChvllIe,  Coud. 
2H^u  =  60°  80' 


CHILDRENITB;  EOSPHORITE-^MAZAPILITE.  861 

Comp.— In  gênerai  2AlPO,.2(Fe,Mn)(OH),  +  2H,0  or  2R0.A1,0,.P,0.-4H  0. 

In  Ghildrenite  the  iron  phosphate  is  présent  chieflj;  this  reqnires:  PhoB- 
phorus  pentoxide  30*9,  alumina  22*2^  iron  protoxide  31-3,  water  15*6  =  100.  In 
anal.  1, 2,  Fe  :  Mn  =  5  :  1  nearly. 

In  EosPHORiTE  the  manganèse  phosphate  prédominâtes,  whichrequires:  Phos- 

fhorns  pentoxide  31*0^  alumma  22*3,  manganèse  protoxide  30*9^  water  15*7  =  100. 
n  anal.  3-5,  Fe  :  Mn  =  1  :  3  or  1  :  4. 

AnaL— 1,  2,  S.  L.  Penfield.  Am.  J.  Se,  19.  816,  1880.  S,  Church,  J.  Ch.  Soc.  26,  lOS, 
1878.  4.  Penfleld.  Am.  J.  Se.  16,  40.  1878.  5,  H.  L.  Wells,  ibid.,  16,  41.  6,  Id.,  ibid.,  18, 
47,  1879.    Ako  earller  Rg.,  Pogg.  Ann.,  86.  436, 1862. 

CHIIiDBBNITE. 

G.  P.O»     A1,0,      PeO      MnO     CaO      H,0 

1.  Tavistock  80-19      21  17      26-54       487      121      1687  insol.  010  =  99*96 

2.  «*  29*98      21-44      26*20 

a  "  8-22  80*66      16-86      28*46       7*74      1 08»  Fe«Os  8*61  =  99*88 

EOBPHORITB. 

4.  BnmchvUIe    8184           |  8106      22*19        7*40  •28*61  0*64  16  60  Na,0  0*88  =  100*62 

6.            "                                   81-43      21*88        684  22*48  801  1607  =  100*61 

6.           "            811                8189      21-84       6*62  22*92  1*48  16*28  IdboI.  1*46  =  100*^ 

»  MgO. 

Anal.  4  waa  made  on  pure  crystals;  6,  on  the  massive  minerai  containinff  14*41  p.  c.  impu- 
rities,  chieliy  quartz;  6,  on  pink  massive  minerai  occurrin^  in  nodules  in  a  cnloritic  minerai. 

Pyr.,  etc. — Ghildrenite  in  the  closed  tube  gives  ofi  neutral  water.  B.B.  swells  up  into 
ramifications,  and  fuses  on  the  edges  to  a  black  mass.  coloring  the  flame  pale  greeu.  Heated  on 
charcoal  tums  black  and  becomes  magnetic.  With  soda  gives  a  reaction  for  manganèse.  With 
borax  and  sait  of  phosphorus  reacts  for  iron  and  manganèse.     Soluble  in  hydrochloric  ticid. 

Eosphorite  in  the  closed  tube  decrepitntes.  whitens,  çives  off  abundance  of  neutral  water, 
and  the  residue  turns  first  black,  then  graj,  and  finally  hver-brown  with  a  metallic  luster,  and 
becomes  magnetic.  B.B.  in  the  forceps  cracks  open,  sprouts  and  whitens,  colors  the  flame  pale 
green,  and  fuses  at  about  4  to  a  black  magnetic  mass.     Heacts  strongly  for  manganèse. 

Obs.— Ghildrenite  occurs  in  crystals  and  crystalliue  coats,  on  siderite,  pyrite,  or  quartz,  and 
sometimes  with  apatite,  near  Tavistock,  and  at  the  George  and  Gharlotte  mme.  and  alsoat  Wheal 
Grebor.  in  Devonshire;  on  slate  at  Grinnis  mine  in  Gomwall.  Grystals  1  in.  long  hâve  been 
observed. 

In  U.  States,  at  Hebron,  Me.,  in  minute  hair-brown  prismatic  crystals,  with  amblygonlte. 

Eosphorite  occurs  at  Branchville,  Fairfield  Go.,  Gonn.,  in  a  vein  of  pea^atyte  associated 
with  rhodochrosite  and  the  manganesian  phosphates,  lithiophilite,  trip]oidit«,  dickinsonite.  Also 
as  embedded  nodules  (anal.  6),  in  a  massive  green  chloritic  minerai.  The  massive  minerai  (anal. 
6,  G.  =  2*92-8*08)  is  often  impure  frora  the  présence  of  quartz,  dickinsonite.  and  apatite. 

Ghildrenite  was  named  after  Mr.  J.  G.  Ghildren,  an  English  mineralogist  (1777-1862). 
Eosphorite  from  eaiXTipàfjoÇ  (synonym  of  <poùa-<pdf)oi),  "whichmeuBs dawnbearing,  in  allusion  to 
the  characteristic  pink  color. 

Réf.—»  Min.,  p.  519,  1862.  Gooke  obtained  S8  =  49'  60',  m"  =  101'  43'.  .*.  $$'"  =  SV  20' 
Tavistock.  and  m  =  60"  80',  am  =  82"  60 ,  .*.  sê"  =  101*  36',  «'"  =  80"  88'  Hebron,  Am.  J.  Se., 
36,  258,  1868.    •  Dx.,  Propr.  Opt.,  2,  42,  1859,  N.  R.,  49,  1867.    »  L.  c. 

661.  MAZAPHiITB.    G'.  ^.JTotfni^.  Proc.  Acad.  Phi]ad..l92.  1888,  Zs.Er.,  17,  86,1889; 
Orthorhombic.     Axes   à:h:è  =  0*8617  :  1  :  0*9980  Koenig'. 
100  A  110  =  40°  45',  001  A  101  =  49°  11^,  001  A  011  =  44°  56^. 

Forma:    a  (100.  ^-î),  n  (120,  1-5),  r  (201,  2-i),  d  (012,  fi),  o  dH.  !)• 

Angles:    nn"'  =  *119*'  46'.      rr  =  188°   18',     rr'"  =  ♦46°  42',     Af  =  68'  2', 
«0*  =  66''  14',  00"  =  118'  87',  oo'"  =  78^*  41',  nr  =  62-  84'. 

Grystals  siender  prismatiCy  3  to  15  mm.  in  length;  often  monoelinic  in 
deyolopment  of  faces. 

Cleavage  not  observed.  H.  =  4*5.  G.  =  3*567,  3*582.  Luster  sub- 
metallic,  dull  on  the  fracture.  Color  black,  on  fracture  surfaces  deep 
brownish  red;  in  thin  splinters  blood-red  by  transmitted  light.  Streak 
ocher-yellow.     Subtranshicent. 

Comp.— Ca,Fe,(A80J,.2FeO(OH)  +  5H,0  or  3Ca0.2Fe,0,.2A8,0,. 
6H,0  =  Arsenic  pentoxide  43*6,  iron  sesquîoxide  30*3,  lime  15*9.  water  10*2  =  TÔ'^ 


862  PHOSPHATES,  ARSElSfATEa,  JBW- 

AnaL— G.  A.  Eoenig,  1.  c.  1889. 

Ab,0»  8b,0ft  PsOft  Fe,Ot  CaO  H3O 

48-60  0-26  OU  8058  14*82  988  =  9917 

About  one  molécule  of  water  U  ezpelled  up  to  SBO*";  the  remainiog  five  at  a  red  heat. 

Pyr.,  etc.— Tields  water  in  the  closed  tube,  and  at  a  red  beat  tbe  powder  becomes  brick-red. 
B.B.  fuses  at  8  to  a  black  magnetic  globule,  on  charcoal  gives  tbe  odor  of  arsenic  and  a  coating 
of  arsenic  triozide. 

Soluble  in  wann  hydrocbloric  acid. 

Obs.— Occurs  sparingly  at  the  Jesus-Maria  Mine  in  the  mining  district  of  Mazapil,  Zacatecas, 
Mexico.  The  crystals  are  embedded  in  a  gangue  of  radiated  aragonite  and  granular  calcite, 
with  other  minerais  probably  identifled  as  chrysocoUa  and  pharmacolite;  also  associated  witb 
silver  ores. 

Réf.— >  L.  c;   cf.  also  Dz.,  Bull.  Soc.  Min..  12,  441,  1889.  who  makes  n  =  110,  d  =  102, 

r  =  041,  0  =  121.      He  gives  110  a  lîO  =  60°  and  102  a  Î02  =  52"  6',  whence  d  :  S  :  é  = 
0*57785  : 1  :  0  56448. 

662.  OALOIOFBRRITE.    Calcoferrit  /.  R,  Blum,  Jb.  Min..  287,  1858. 
Monoclinic?    Foliated  massive;  in  nodules. 

Cleavage:  very  perfect,  or  foliated,  in  one  direction;  traces  in  auother  at  right  angles  to  the 
TOrfect  one;  also  in  another  oblique  to  tbe  same.  Brittle.  H.  =  2*5.  G.  =  2*528-2*529 
neissig.  Lustcr  of  cleavage-face  pearly.  Color  sulpliur-yellow.  greenish  yellow  to  siskin-green, 
yellowish,  white.    Streak  sulpnur-ycUow.    Tbin  laminae  trausluceut. 

Oomp.— CaiFea(P04)«.Fe(OH),.8H,0  or  6Ca0.3Fe,0,.4P,0..19H,0  =  Phosphorus  pent 
ozide32*9,  iron  sesquioxide  278,  lime  19*5,  water  19*8  =  100. 

AnaL — Reissig.  1.  c. 

P,0.  8401    Fe,0«  24*84    A1,0.  2*90    CaO  14*81    MgO  2 65    H,0  20*56  =  99  27 

"Pyr^  etc.— B.B.  fuses  easily  to  a  shining  black  magnetic  globule.  Easily  deoomposed  by 
hydrochloric  acid. 

Obs.— In  nodules  in  a  bed  of  clay  at  Battenberg  in  Rhenieb  Bavaria.  The  ezterior  of  the 
nodules  is  yellowish  or  reddish  brown  impure  calcioferrite. 

663.  BORIOKrm.  Delvauxene  (fr.  Leoben)  Hauer,  Jb.  O.  Reichs.,  5,  68, 1854;  (fr.  Nena- 
-covîc)  Boricky,  Nat.  Zs.  Lotos,  March,  1867.    Boricklte  Dana,  Min.,  588,  1868.     Boryckite. 

Reniform  massive.    Compact,  without  cleavage. 

H.  =  3*5.  G.  =  2  696-2*707.  Luster  weak  waxy.  Color  reddish  brown.  Streak  the 
'  same  as  color.    Opaque. 

Oomp.— Perhaps  (Rg.)  CaiFe,(P04)4.12Fe(OH)i  +  6HaO.  Vala  and  Helmhacker  give  for 
thematerialdriedover  calcium  chloride,  2Ca0.5FeiOa.2PiO».16U|0  or  perhaps  CaO.2Fe«0g. 
,P,0..7H,0.     Jb.  Min.,  817,  1875. 

AnaL^-l,  V.  Hauer;  1.  c.    2,  Boricky,  1.  c. 

PaO.  Fe,0.  CaO  MgO  HaO 

1.  Leoben  1    20*49  52*29  816  ~  19*06  =  100 

2.  Nenacovic  19*85  52  99  7*29  0*41  19*96  =  100 

Pyr.,  etc.— Yields  water.    B.B.  fuses  easily  to  a  black  mass.    Soluble  in  hydrocbloric  add. 
Obs.— From  Leoben  in  Styria,  and  in  a  Lower  Silurian  schist  at  Nenacovic  in  Bohemia. 
RiCHELLiTK  Cesàro  and  DeêpreU,  Ann.  Soc.  G.   Belg.  Mem.»  10,  86,  1888;  Ces&ro»  11, 

257,  1884. 

Massive,  compact  or  foliated.    H.  =  2-8.    G.  =  2.    Luster  greasy.    Color  yellow. 
Anal.— 1,  2,  Cesàro  and  DespreU.    8,  4,  Cesàro,  1.  c. 

P.O»      FejO,      AUO,      CaO  H.O  HF 

, * , 

1  28*78        28  71        1*81        5*76       28*38»      6*10*      6*11  ^  100*60 

2  28*55  —  1*79        5  58  —  —  — 

8   eampaet  27*23       29  63       282       6*18         6*90«     25*64        1*22  m    99*62 

4.  foliated  25*49        2967        8-64        719         9-47«     28-68       0*96  ==•  100  06 

*  At  100%  *►  At  a  red  heat.  «  Hygroscop. 

Cesàro  calculâtes  the  formula  4FeP,0..Fe,0Fa(0H),  +  36H,0. 

B.B.  fuses  easily.     Dissolves  readily  in  acids. 

Occûrs  with  halloysite,  allophane,  at  Richelle  near  Vise.  Beltcium. 


LIROCONITE--CHBNEyiXITE,  853 

654.  UROOONITE.  Octahedral  Arseniate  of  Copper  (fr.  Comwall)  Boum.,  Phfl.  Trans., 
174,  1801.  Rashleigh'8  Brit.  Min.,  2.  pi.  2.  5,  11,  1802.  Liusenei-z  Wem.,  1808,  Ludwi^'s  Min., 
X  215,  1804;  Kcmten,  Tab.,  64,  1808.  Linsenkupfer  Hauêm.,  Handb.,  1051,  1818.  LirokoQ- 
malachit  pt.  Mohê,  Grundr.,  180,  1822.    Chalcophacit  Qloeker,  Handb.,  859,  1881. 

Monoclinic.  Axes  à'/h:è=  1-3191  :  1  :  1-6808;  /5  =  88°  32|'  =  001  A  100 
Des  Cloizeaux\ 

100  A  110  =  52°  491',  001  A  101  =  50°  58}',  001  A  011  =  59°  14^'. 

Forma:    i»  (110,  /);    «(011,  1-i). 

Angles:    mm*"  =  ♦105*'  39',  mm'  =  74'  21';  «'  =  *118'  29*.  mfi  =  46**  10',  me  =  ♦47*  24'. 

Grystals  thin,  resembling  rhombic  octahedrons,  faces 
m,  e  faintly  striated  |  intersection  edge.     Barely  granular. 

Cleavage:  m,  e  indistinct.  Fracture  snbconchoidal.  to 
Tineyen.  fmperfectly  sectile.  H.  =  2-2-5.  6.  =  2*882 
Bournon;  2-926  Haid.;  2-985  Hermann;  2-964  Damour. 
Luster  vitreous,  inclining  to  résinons.  Oolor  and  streak 
sky-blue  to  verdigris-green. 

Optically  —.  Ax.  pi.  and  Bx^,  JL  b.  Bx©  A  ^  =  —  25°. 
Dispersion  p  A  v.    Axial  angles,  Dx.': 

2Ha.r  =  77^  24Î'  .-.    2Er   =  182"  54'.  Alao  2Er  =  132"  22'  measured. 

2Ha.y  =  77"  18'  .-.    2Ey  =  132°  57' 

2Ha.bi  =  76^  57f'  .-.    2Ebi  =  133''  46'  2E,rt  =  133°  57'  measured. 

Comp. — A  hydrous  arseuate  of  aluminiam  and  copper,  formula  uncertain;  the 
analyses  correspond  nearly  to  Cu,Al(AsOJ,.3CuAl(OH),.20H,O  or  18Cu0.4Al,0,. 
5As,0^.55H,0  =  Arsenic  pentoxide  28*9,  alumina  10-3,  cupric  oxide  35-9,  water 
24-9  =  100.     Phosphorus  replaces  part  of  the  arsenic. 

AnaL— 1,  Hermann,  J.  pr.  Ch.,  33,  296,  1844.    2,  8,  Dmr.,  Ann.  Ch.  Phys..  13.  414,  184& 


As,0» 

P.O. 

Al.O, 

CuO 

H,0 

1.  Comwall  G.  =  2*985 

28-06 

8  73 

10-85 

86-88 

2501  Pe,0«  0*98  =  100 

2.         "        G.  =  2*964 

22*22 

3*49 

9-68 

87-18 

25-49  =  98  06 

8. 

22*40 

3*24 

1009 

87*40 

25*44  =  98-57 

.1 


Pyr.,  etc. — In  the  closed  tube  gives  much  water  and  turns  oUve-green.  B.6.  cracks  open, 
but  does  net  decrepitate;  fuses  less  readilj  than  olivenite  to  a  dark  gray  slag;  on  charcoal  cracks 
open.  detlagrates,  and  gives  reactions  Hke  olivenite.    Soluble  in  nitric  acid. 

Obs.— Crystals  occasionally  an  inch  in  diameter;  usually  quite  small.  With  yarious  ores  of 
copper.  pyrite,  and  quartz,  at  Wheal  Gorland,  Wheal  Muttrcll.  and  Wheal  Unity,  In  Comwall; 
also  in  minute  crystals  at  Herren grand  in  Hungary;  and  in  Voigtland. 

Named  from  Xeipôç,  pale,  and  Koria,  powder, 

ReC— 1  Propr.  Opt.,  2.  7l,  1859.     *  L.  c.  and  N.  R.,  144,  1867. 

656.  OHENZlVIXrrE.    Adam,  F.  Pisani,  C.  R.,  62,  690. 1866. 

Massive  to  compact. 

Fracture  snbconchoidal.  H.  =  3-5-4*5.  G.  =  3*93  approx.  Luster  vitreous. 
Color  dark  green,  olive-green  to  greenish  yellow      Streak  yellowish  green. 

Comp.— SoiueA liât  uncertain.  perhaps  (Groth)  Cu,(FeO),As,0.  4-  3H,0  or 
2CuO.Fe,0,.As,0^.3H,0  =  Arsenic  pentoxide  38*2,  iron  sesquioxide  26-5,  cupric 
oxide  26-3,  water  90  =  100.     In  anals.,  RO  :  As.O»  =  6:1  nearly,  not  5  : 1. 

Anal.— 1,  Pisani.  1.  c,  after  deducting  10-8  p.  c.  sand.  2,  Hillebrand,  Proc.  Col.  Soc.,  1» 
115,  1884. 

AsaO»    P,0.   Fe,0,    CuO    CaO    H,0 

1.  Cornwall        8220      280    25*10    31*70    0*34    8  66  =  100*30 

3.  Utah  3514       —      2787    26*31    044    9-33  A1,0, 0-66,  MgO  016,  quartz  0*40=99-81 

Pisani  refers  liere  an  approxiraate  analysis  by  Chenevix,  5th  Ed.,  p.  588. 

r.,  etc.— In  the  closed  tube  usually  decrepitates  and  yields  water;  becomes  brown  after 
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calcinatlon.     B.B.  on  cbarcoal  fuses  eAsily,  giving  out  arsenical  fumes,  and  leasing  a  black 
magneUc  scoria  with  grains  of  copper.    Ëasily  soluble  ia  tbe  acids. 

Obs. — From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which 
gangue  il  is  difiicult  to  separate  it  entirely.  Also  from  the  American  Eagle  mine.  Tintic  dis- 
trict. Utab,  with  olivenite,  conicbalcite,  etc.;  it  occurs  in  irregular  patches  scattered  through 
the  ore. 

Hekwoodite.    J.  h.  CoUins,  ^lin.  Mag.,  1,  11,  1876.     C.  Le  New  Foster,  ibid..  p.  8. 

In  botryoidal  globulnr  masses  liaving  a  cryatalliue  structure.  Fracture  conchoidal.  H.  = 
4-4'5.  Q.  =  2'67.  Color  turquois-blue.  Streak  white  with  biuish  green  tinge.  Analyses, 
Collins: 


1. 
2. 


P.O.       AljO,     Fe.O,      CuO       CaO       HaO 

48-94        18-24       274        710        0*54        1710  8iO,  187,  loss  897  =  100 
4820  —  —         700         —         19-60 


The  îron.  lime,  and  sîlica  are  regarded  as  due  to  impurîlîes.  In  the  closed  tube  decrepîtates 
slightly,  gives  off  water,  and  turus  browu.  B.B.  infusible,  colora  the  llame  green.  Copper 
reactions  with  borax. 

Occurs  on  llmonite  at  the  West  Phénix  mine,  Cornwall.  Named  from  Mr.  Wm.  Jor^ 
Henwood. 

« 

666.  OHALOOSIDBRITZI.  Chalkosiderit  Ullmann,  Syst.  Tab.  Ueb.,  828,  1824. 
MoBkelyne,  J.  Ch.  Soc.,  28,  586,  1875. 

Triclinic.     Axes  à:liè=z  0-7910  :  1  :  0-8051  ;    a  =  92°  58',    ft  =  93°  29|% 
y  =  107°  41'  Maekelyne. 

100  A  010  =  *72°  4',  100  A  001  =  85°  22|',  010  A  001  =  85°  45f '. 


Forma: 
a    (100.  i-%) 
b    (010,  U) 
m  (110.  /') 

d  (510,  »-5) 
M  (Î20.  '^î) 
rc  (520,  'H) 
g  (2Î0.  'i-2) 

M  (110.  '/) 
u    (011,  W) 
k    (Oîl,  'U) 

am  =  81'  10' 
ad  =    S"  59' 
aM  =  18'    0' 
a;r  =r  18'  26' 

o^     =     28'  11' 
aM   =  *44'  60' 
mM  =    76"    0' 
bu      =  *54'  88' 

Vk  =  •60"  41' 
uk  =    64'  41' 
au  =     76^  58' 
ak  =  •95''  45' 

Crystals  stnall  with  prismatic  faces  striated;    usually 
^  t,  ,-^   1   ,  united  in  she;if-like  groups;  also  as  crvstalline  incrustations. 

Cornwall.  MMkelyne.  Cleavage:  /!•  (OÎl)  ealy.   H.  =  4-5.   G.  =  3-108.    Luster 

vitreous.     Color  light  siskin-green.     Streak  pale  green. 

Gomp. — Cu0.3Fe,0,.2P,Oj.^<H,0   =   Phosphorus  pentoxide  28-8,  iron  sesquî- 
oxide  48-6,  copper  oxide  8-0,  water  14*6  =  100. 
AnaL — Flight,  quoted  by  Maskelyne,  1.  c. 

P,0.         AsaO,         Fe,0,         A1,0,         CuO  HaO»        U,0. 

29-93  0-61  42-81  445  8-15  1500  tr,     =    100-96 

•  Loss  at  100'  C.  046,  at  120°-180''  additioiiîil  loss  018;  remainder  at  a  red  beat. 

Obs.— Occurs  in  bright  green  crystals,  împlanted  on  andrewsite  at  the  West  Phœnix  mine,. 
Cornwall.     Also  as  a  thîn  crystalline  coating  on  dufrenite  at  Sayn,  Westphalia  (Ullmann). 

Andrewsite  Maskelyne,  Chem.  News,  24,  99,  1871;  J.  Ch.  Soc.,  28,  586,  1876.  Near 
chalcosiderite.  Occurs  in  globular  disks  with  radiated  structure  resembling  wavellite.  H.  =  4. 
G.  =  8-J175.  Color  biuish  green.  Streak  blackish  green.  Analysis.— Flight,  J.  Ch.  Soc.,  28, 
586,  1875. 


PaO.        Fe,0,       FeO       CuO       MnO 
2609       44-64       711        1086       0-60 


HaO      AlaO,      CaO 
8-79       0-92       008 


SiO, 

0-49  =  99  59 


A  llttle  limonite  is  probably  présent  as  impurity. 

The  nucleus  of  the  andrewsite  globules  afforded  :  P«0, 12*28,  Fe,0«  7892,  CaO 4*81^ 
H.O  7-85,  CuO.MnO  tr.,  SiO,  1*48  =  99  84.     This  corresponds  to  5Fe,0«.P,0..5H,0. 

Obs. — Occurs  in  Cornwall  on  a  quartzose  veinstone  associated  with  limonite  and  gOthile.^ 
and  interpenetrated  with  a  minerai  resembling,  if  not  identical  with,  dufrenite. 
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667.  aOTAZrrS.    JOamaur,  Bull.  Soc.  Min..  7,  204,  1884. 

TetragODal  or  hexagonal.    lu  small  rounded  grains. 

Cleava^e:  basai.    Ë.  =  5.     G.  =  3*26.    Color  yellowlsh  white.    Semi-transparent.    Opti> 
cally  uniaxial.  positive,  Richard. 

Comp.— A  highly  basic  phosphate  of  aluminium  and  calcium,  CagAlioPsOii.9H«0  or 
SCaO.SAUOs.PaOk.QHaO  =  Phosphorus  pentozide  14'5,  alumina  51  9,  lime  171,  water  16*5- 
=  100. 

AnaL — Damour,  1.  c. 

P.O»  14-87  A1,0.  50-66  CaO  17-83  H,0  16-67  =  9953 


. — B.B.  fuses  with  difflculty  on  thin  edges;  becomes  blue  when  i^ited  and  moistened 
vith  cobalt  solution.  Gives  off  water  in  the  closed  tube  and  turns  white  and  opaque.  Not 
attacked  by  acids. 

Obs. — From  the  diamond  washings  of  Minas  Geraes,  Brazil. 

Named  from  the  province  in  which  the  principal  diamond  localities  occur. 

A  phosphate  was  described  by  Damour  in  1858  (L'Institut,  78)  which  may  be  a  related  min- 
erai.    Compact,  of  a  pale  or  dark  brick-red  color.     Scratches  glass  feebly.     G.  =  3*194.     Sup- 
posed  by  Diiraour  to  be  a  hydrous  phosphate  of  aluminium  and  calcium.    B.B.  in  a  tube  gives. 
considérable  water;  aud  in  a  platinum  crucible  at  a  red  beat  loses  12*70  p.  c.  of  water.     Found 
in  rolled  pebbles  with  the  diamond  sand  of  Bahia. 

658.  PLUMBOOUMlMtlTB.  Plomb  rouge  en  stalactites— tantôt  en  globules,  de  Lisle, 
Demeste  Lettres  Min..  2.  899,  1779:  Crist.,  3,  399,  1783.  Sel  acide-phosphorique-martial  O.  de 
Laumont,  J.  de  Phys.,  28.  385.  1786.  Plomb-gomme  de  Laumont.  Aluminiate  de  Plomb  avec 
eau  de  combinaison  Berz.^  in  hi$t  Nouv.  Min.,  283,  1819.  Bleigumnii,  Blei-aluminat.  etc.,  Berz,, 
Schw.  J.,  27.  65,  1819  (tri.  fr.  Nouv.  Min.).  Native  Aluminiate  of  Lead  Smiihson,  Ann.  Phil., 
14,  31.  1819  (citing  Berz.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Tennant  (who  died  in 
1815)  is  said  to  hâve  ârst  analyzed  plombgomme  and  made  it  a  combination  of  oxide  of  lead, 
alumiua,  and  water).  Plomb  hydro-alumineux  /T..  Tr..  3,  410,  1822.  Gumuiispath  Breiih., 
Char.,  56,  1832.  Plomgomme  Beud.,  Tr..  2,  1832.  Plumbo-gummite,  8hep.,  Min.,  2,  113, 
1835  Plumboresinitu  Datia,  Min..  230,  1837.  Bleigummi,  Gummibleispath.  Bleihydro- 
aluminat,  Oerm.    Hitchcockite  Sftsp.y  Rep.  Canton  Mine.  Ga.,  1856,  Min.,  401,  1857. 

HexagonaL  Reniform,  globular,  botryoidal,  with  sometimes  a  concentric 
structure;  in  thiu  crusts;  compact  massive. 

H.  =  4-5.  G.  =  4-4-9;  4*88,  Naissière,  Dufrénoy;  4-014,  hitchcockite, 
Genth;  Breithaupt  gives  6'42.  Luster  résinons  or  gum-like.  Color  yellowish 
gray,  reddish  brown,  greenish;  also  yellowish  white;  sometimes  grayish  white, 
bluish.  Streak  uncolored.  Translucent;  subtransparent.  Optically  uniaxial, 
positive,  Bertrand*. 

Comp. — Uncertain;  anal.  4  corresponds  nearly  to  Pb0.2Al,0,.P,Oj.9H,0  = 
Phosphorus  pentoxide  19'4,  alumina  27*9,  lead  protoxide  30*5,  water  22*2  =  100. 
The  other  analyses  vary  widely. 

Anal.— 1-3,  Damour,  Ann.  Mines.  17,  191,  1840.    4,  Genth.  Am.  J.  Se.,  23,  424,  1857. 

PtO*    se,   AlaO,    PbO     HaO  Fe,0,  CaO  PbCl, 

1.  Huelgoet       806    0  30    3432    8510    18'70    0*20    0  80    227  =    99  75 

2.  ••  1205    0-25    1205    6215      618'     —       —     824  =  100 92 
8.        "  15  18    0-40      2-88    70-85      124      —       —     918=    99-73 

4.  J7ifcAcocA:»Y<j  18-74      —     2554    2904    2086    090    1*44  CO,  198,  Cl  0  04,  insol.  0-48=9902 

Berzelius  made  the  minerai  a  hydrous  aluminate  of  lead.  Damour  concluded  from  bis 
résulta  that  in  Berzelius's  investi^tion  the  phosphoric  acid  was  precipitated  with  the  alumina 
and  lead,  and  so  lost  sight  of.  Ue  observes  that  his  own  analyses,  though  so  widely  différent, 
agrée  in  afFording  1  :  1  for  the  oxygen  ratio  of  water  and  alumina,  and  regards  the  alumina  as 
présent  in  the  state  of  a  hydrate. 

Pyr^  aie. — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  in  the  forceps  swells  up 
like  a  zeolite,  colors  the  flame  azure-blue,  but  is  imperfectly  f used.  On  charcoal  ^ves iu  addition 
a  faint  white  coating  of  lead  chloride  (Plattner).  With  soda  gives  métal  lie  lead.  With  cobalt 
solution  gives  a  blue  color.     With  the  sodium  test  vields  a  phosphide.     Soluble  in  nitric  acid. 

Obs.— OccursMn  clay-slate  at  Huelgoet  in  Brittany,  associât ed  with  galena,  sphalerite, 
pjyrite,  and  pyromorphite;  also  in  à  lead  mine  at  Nuissière,  near  Beaujeu;  at  Rougbten  Gill, 
Cumberland;  at  Mine  la  Motte,  Mi8SOuri(?);  at  Canton  mine,  Ga.,  with  galena,  etc.  (hitcheoekiie). 

Named  from  the  Latin  plumbum,  lead,  and  gummi,  gum.  The  identity  of  de  Lisle's  minerai 
(which  was  carnelian-like  in  color)  with  plombgomme,  though  questioned  by  de  Laumont  in 
his  eariy  paper,  is  admitted  in  his  letter  cited  in  Ann.  Phil.,  14,  31,  1819. 
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The  minerai  looks  usually  like  drops  or  coatings  of  gum^also  at  limes  somewfaat  like 
chalcedouy  or  allopbane.  It  difi'ers  froni  globular  pyromorpbite  or  bpbalerite  iu  not  being 
tibrouB  within.  The  hiieheoekite  occurs  in  botryuidal  crusts  and  thin  coatings,  white,  bluish, 
yellowish,  or  greenish,  allophane-like,  sometimes  concentric  in  structure;  Snepard  gives  H. 
=  2 '75-3,  and  says  that  it  loses  29  p.  c.  on  ignition. 

Réf.—'  Bull.  Soc.  Min.,  4.  87.  1881. 


Uranite  Groap. 


669.  TORBBRNTTB.  Mica  viridis  cryst.  (fr.  Joh.)  «.  Bam,  Lithoph.,  1,  42, 1772.  GrQner 
Glimmer(fr.  Saxony)  Wem.,  Ueb.  Cronst.,  217,  1780;  Torberit  Wern.  (earliest  name);  Kani., 
Ueb.  Wern.  Verbess.,  48,  1798  [later  spelt  TarhemUe,  as  in  Ludwie's  Wern.,  1,  308.  1808); 
Chalkolîth  [put  near  ChloriteJ  Wern,,  Bergm.  J.,  876,  1789;  Urankalk  durch  Kupfer  gefarbt, 
Uranites  spaibosus  pt.,  Klajrr.,  Schrift.  Ges.  N.  Berl..  9,  278.  1789;  Beitr.,  2,  217,  1797.  Urnu- 
glimmer  Wern.,  1800,  Ludwig,  1,  65,  1808.  Urane  oxydé  H.,  Tr.,  1801.  Uranite  Aikin,  Min., 
1814.  Uran-Mica  JameMU,  Syst.,  1820.  Uraupbyllit  Breith.,  Char.,  1820.  Phosphate  of 
Uranium  coutaining  Phos.  Copper  R.  PhUlipè,  Ann.  Phil.,  6,  57, 1828.  Phosphate  of  Ui-anium 
and  Copper  Bert.,  Jabresb.,  1828.  Kupfer-Uranit  Oerm.  Copper-Uranite.  Torberite  B,  d  M 
617,  852.     Cuprouranit  Breii/i.,  B.  H.  Ztg.,  24,  302,  1865. 

Tetragonal.     Axis  è  =  2-9361;  001  A  101  =  71°  11^'  Schrauf». 

FomiB* :  m  (110,  /)  i  (80-10,  tV» )  V  (102,  i-»)  t  (114,  i 

■e  (001,  0)       •  X  (106,  H)  0  (108,  fi)  r  (809,  |-»)?  l  (112,  i) 

<t  (100.  M)  8   (207,  H)  €  (807,  f»)  e  (101,  U)  '     v  (384.  f  ) 

^         QAo  OR'  i  30"  53t'  Hausm.  (  70**  26'    G.  &  L. 

«a?  =    80    25  j  82^    4  Lévy  ce  =  71'  llf  \  71°    T    Kk 

et  ^    Zr  59i'  89"  58  Lévy  (  71"  22'    Hbg. 

m  '^    41"  22i'  41"  50'  Hbg.  et  =  46"    4'  46'  10'     Lév- 

(  48^  15'  G.  &  L.  el  =  64"  17'  64"  22'    Lév, 

€0  =  '44"  28'  i  44"  21'  Kk.  ev  =  72"  12'  72"  25'    G.  &  i-, 

(  44"  aa*  Schrauf  a»'  =  41"  58' 

ce  =    51"  81i'  51"  25'  Lévy  oo'  =  59"  17' 

ay  =    55"  44'  55"  38'  Kk.  (cale.)  j^  =  71"  81* 

rf  =    62"  56'  68"  22'  Hausm.       •  <?«'  =  84"    2'  ir    =  79"    9' 

cr  =    69"    2'  68"  15'  Lévy  W  =  61"  14'  w'   =  84"  88 

Crystals  usually  s(][uare  tables,  sometimes  very  thin,  again  thick;  less  often 
pyramidal.     Also  iu  foliated,  micaceous  aggregates. 

Cleavage:  c  perfect,  micaceous.  Laminae  brittle.  H.  =  2-2*5.  6.  =  3'4-3'6. 
Luster  of  r  pearly,  other  faces  subadamantine.  Color  emerald- and  grass-green, 
and  sometimes  lêek-,  apple-,  and  siskin-green.  Streak  paler  than  the  color. 
Transparent  to  subtranslucent.     Opticaliy  uniaxial;  négative. 

CQmp. — A  hydrous  pliosphate  of  uranium  and  copper,  Cu(UO,),P,Og  +  8H,0 
#r  Cu0.2UO,.P,0».8H,0  =  Phosphorus  pentoxide  15-1,  uranium  trioxide  61*2, 
yopper  8*4,  water  15*3  =  100.     Arsenic  may  replace  part  of  the  phosphorus. 

AnaL— 1,  Werther,  J.  pr.  Ch.,  43,  384,  1848.^  2,  Pisani,  C.  R,  52,  817,  1861.  8,  Church, 
x;h.  News,  12,  188,  1865.    4-6,  Winkler,  J.  pr.  Ch.,  7,  10,  1878. 

P.O.         As,0,  UO.  CuO  H.O 

1.  Cornwall 

2. 

3. 

4. 

5. 

6.  Bchneeberg 

Church  flnds  that  there  îs  no  loss  m  mcuo  or  dry  air,  at  100"  11  1  p.  c.  (6HaO),  and  the  rcst 
i^on  ignition. 

Pyr.,  etc.— In  the  closed  tube  yields  water.  In  the  forceps  fuses  at  2*5  to  a  blackish  mass. 
and  colors  the  flame  green.  With  sait  of  phosphorus  gives  a  green  bead,  which  with  tîu  on 
charcoal  becomes  on  cooling  opaque  red  (copper).  With  soda  on  charcoai  gives  a  globule  of 
copper.     Soluble  in  nitric  acid. 


1484 

_. 

59-08 

8-27 

15-89 

=  97  08 

140 

5967 

8-50 

150 

sand  0-40  =    97*57 

13-94 

1-96 

61-00 

8-56 

1416 

CaO  0  62  =  100-24 

13-91 

810 

6210 

8-67 

1501 

=  10219 

18-54 

3-24 

60-71 

813 

15-86 

=  100-98 

14-25 

— 

56-75 

8  92 

14-70 

quartz  421  =  988 

UBANITE  GROUP:  ZBUNERITE^AUTUNITE.  857 

Obt. — Gunnis  Lake  forinerly  afforded  splendid  crystallizatious  of  this  species.  and  also 
^ncroftand  Wheal  Huiler,  near  Kednith,  auu  elsewhere  iu  Coruwall.  Found  alao  at  Johann- 
georgenatadt,  and  £ibenstock  and  Schneeberg.  in  Suxodj^;  in  Bohemia,  at  Joachlmsthal  and 
Zinnwald;  in  Belgiuin,  at  Yielsalm.  A  varîety  from  Providence  in  Cornwall  is  in  8-8ided  tables 
with  a  low  pyramid,  and  bas  a  leek.green  color,  with  O.  =  8'829-8'872  (Breith.,  B.  U.  Ztg.,  24, 
808,  1865) 

As  noted  below,  some  so-called  torbernite  bélouga  to  the  corresponding  arsenate,  zeunerite. 

First  uamed  torbefiU  (torbernite)  by  Weruer.  after  the  chemist  Torber  Bergmann  [Lai. 
Torbernus,  as  written  by  Bergmann  himselfj.  Then,  this  namiug  after  persons  haTuag  oeen 
denouoced  as  an  innovation  (see  Earsten's  Werner's  Yerbess..  4;^,  1798),  AVerner  subsiituted 
ChaUolite  (fr.  x<^^*^ôî,  eopper,  signifying,  as  he  says,  *'t;in  Eupferhaltender  Stein")  in  allusion 
to  Bergmaun's  détermination  in  1780  that  the  minerai  wus  munate  of  oopper.  When,  flnally,  it 
was  shown  by  Klaproth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and 
othera,  threw  aside  cfiakoliie,  because  false  in  signitication,  and  used  Uranglimmer.  Chaloolite 
kas  since  crept  back  again,  but  is  no  more  appropriate  now  than  it  was  suly  years  ago.  The 
name  torberiie  was  written  as  it  should  be.  torbernite,  by  some  mineralogists  of  the  last  century. 

Both  this  species  and  the  autuuite  hâve  gone  under  thecommon  name  of  urantite/  the  former 
also  as  Copper 'Uranite,  the  latter  lÀme-uranite. 

Re£— '  Min.  Mitth..  181,  1872.  *  This  list  contains  the  forms  noted  bv  Lévy,  Min.  Heul., 
3,  829,  1887,  angles  quoted  by  Dufrénoy  and  rep^ated  by  Mlr..  Min.,  617,  1852;  Hausm.,  Min.. 
2,  1104,  1847;  Qreg  and  Lcttsom,  Min.,  884,  1858,  whoee  list  as  hère  noted  contains  several 
angles  not  given  by  Mlr.  :  Hbç..  Min.  Not..  6,  41,  1868;  Ek.,  Min.  Russl.,  6,  85,  1866.  As 
suggested  by  Schrauf,  some  oi  thèse  observations  may  hâve  been  made  on  the  fçllowing  species, 
zeunerite,  so  that  the  list  of  forms  is  not  above  doubt. 

660.  ZBUNBRITE.  Weiàbaeh,  Jb.  Min.,  207,  1872;  815,  1878;  Jb.  Berg-Hûtt.,  1877. 
Eupferuranite,  Eupfer- Uranglimmer,  pt. 

Tetragonal.    Axis  è  =  2-9125;  001  A  101  =  *1V  3'  Weisbach». 
Forma»  :   c  (001,  0);  a  (100,  W),  t  (107,  H),  p  (407,  ft),  e  (101.  l-t),  i  (201,  2-t). 
Angles  :    «  =  22'  85i',  cp  =  59'  0*,  €ê  =  1V  8',  d  =  80'  15*',  etf'  =  88'  57'. 

In  tabular  crystals  resembling  torbernite;  alao  acute  pyramidal. 

Cleavage:    c  perfect;  a  distinct.    Fracture  unexen.     Brittle.    H.  =  2-2-5. 
'G.  =  32.     Luster  on  c  pearly.     Color  grass-^een  to  emerald-  and  apple-green. 

Comp. — An  arsenate  of  copper  and  uranium  corresponding  to  the  phosphate 
torbernite,  Cu(U0,),A8,0,  +  BH^O  or  Ou0.2UO,.Ab,0..8H,0  =  Arsenic  pentoxide 
22-3,  uranium  trioxide  56-0,  cupricoxide  7-7,  water  140  =  100. 
AnaL— Winkler.  J.  pr.  Ch.,  7,  8,  1878. 

As,0.  20-94  UO,  55-86  CuO  749  H,0  15*68    =    9997 

Pyr.,  etc.— rields  arsenical  fumes  on  cbarcoal,  and  with  soda  givea  a  globule  of  copper. 
Soluble  in  ni  trie  acid. 

Obs.— First  found  ^vith  other  uranium  minerais  at  tbe  mine  Weisscr  Hirscb,  near  Schnee- 
berg, Saxoiiy;  tbe  crystals  rest  upon  quartz  or  upon  iron  ocher.  Also  found  at  Geisterhalde, 
near  Joachlmsthal;  Whenl  Gorland,  CornwaU,  onsmoky  quartz  with  chalcocite  and  melacouite; 
and  Zinnwald,  Saxony,  on  quartz. 

Named  for  the  Director  of  the  Academy  at  Freiberg. 

Artlf. — Winkler  (1.  c,  p.  14)  bas  obtaiued  zeunerite  artiâcially,  having  the  foUowing  com- 
position: A8,05  22  11,  UO,  57-21,  CuO  7  01,  H,0  1465  =  10098. 

Réf.—»  Schneeberg,  1.  c.  Schrauf  gives  c«  =  68"  20',  which  varies  widely  from  the  allied 
species;  he  adds  »  (ci  =  78"  46'),  Min.  Mitth.,  182.  1872.  Cf.  also  torbernite,  réf.*;  the  iwo 
species  were  probably  early  confounded. 

661.  AUTUNITE.  Var.  of  Uranglimmer,  Urankalk,  or  Chalcolite,  of  auihors  prior  to  1819. 
Sel  à  base  de  chaux,  ou  Toxide  d'urane  joue  le  rôle  d'acide,  Ben.,  N.  Syst.  Min.,  295,  1819. 
Uranit  Ben.,  Jahresb.,  4.  46.  1828.  Kalk-Uranit.  Kalk-Uranglimmer.  Oerm,  Lime-Uranite. 
Autunite  B.  d  M.,  519,  1852.     Calcoumnit  Breith.,  B.  H.  Ztg.,  24,  302.  1865. 

Orthorhorabic,    but  approacliing  the   tetragonal  species,  torbernite,  closely. 
Axes  à:h  :é  =  0-9875  :  1  :  2-8517  Des  Cloizeaux^ 

100  A  110  =  44°  38^',  001  A  101  =  ♦TO"  54',  001  A  011  =  70^  40^'. 

Ponna:    a  (100,  ^i),  b  (010,  i-i),  e  (001,  0),  m  (110,  /),   t*  (101,  l-t).   e  (011,  14),   l  (112,  iX 

Angles  :  mm'"  =  89*  17',  uu'  =  141'  48',  «•  =  141"  41',  ci  =  •68"  46',  IT  rr  79*  W. 
yU'"  =  78*  8' 


PaO, 

UO. 

CaO 

H,0 

1509 

62-24 

611 

1600 

=    99-44 

13-84 

60  00 

501 

18-95 

=    97-80 

1482 

61-84 

5  24 

19-66 

=  100-56 

18-40 

60-84 

5-81 

20  33 

=    99-88 

14-93 

55-08 

6-51 

2208 

Fe.O,  1-3 

868  PHOSPHATES,  AB8ENATB8,  ETC. 

In  thin  tabular  crystals^  nearly  tetmgonal  in  form  and  deviating  but  slightljr 
from  torbernite  in  angle;  also  in  foliated  aggregates^  with  micaceous  structure. 

Cleayage:  basai,  eminent.  Laminœ  brittle.  H.  =  2-2*5.  G.  =  3'05-3'19. 
Luster  of  c  pearly,  elsewhere  subadamantine.  Golor  lemon-  to  sulphur-jellow. 
Streak  yellowish.     Transparent  to  trauslucent. 

Optically  — .    Ax.  pi.  J  ^.    Bx  J.  <?•     Ax.  angles,  Dx.: 

(1)  2E  =  60*  57'  at  17'.  57*  82'  at  47*,    56*  86'  at  1\\\  65"    8'  at  81%    54"  10'  at  91*. 

(2)  2E  =  59"  46'  at  17%  57"  46'  at  26i%  55"  24'  at  47%    58"  18'  at  714",  50"  12'  at  91". 

Ref  ractive  Index  :    /5  =  1  572 

Comp. — A  hydrous  phosphate  of  uranium  and  calcium,  probably  analogous  to 
torbernite,  Ca(UO,),P,0.  +  8H,0  or  Ca0.2UO,.P,0,.8H,0=Phosphoru8  peutoxide 
15*5,  uranium  trioxide  62-7,  lime  6*1,  water  15*7  =  100. 

Some  analyses  give  10  and  others  12  molécules  of  water»  but  it  is  not  certain  that  the  addi« 
tional  amount  is  essential.    Cf.  below. 

AnaL— 1,  Winkler,  J.  pr.  Ch.,  7,  12,  1878.  2-4.  Chuich,  J.  Ch.  Soc.,  28.  109,  1875. 
5,  Jannettaz,  Bull.  Soc.  Min.,  10,  17,  1887.    Also  5th  Ed.,  p.  586. 

1.  Falkenstein 

2.  CornwaU  | 
8.  Autun 

4.  f 

5.  Madagascar  1493  5508  6*51  2208    Fe.O,  136  =9996 

Church  found  that  the  mean  loss  of  water  (anals.  2,  8.  4)  in  dry  air,  in  vaetto  and  at  100' 
(or  in  vacuo  alone),  was  1508  p.  c. ,  and  at  a  red  beat  4'68  p.  c.  more.  He  concludes  that  unaltered 
crystals  contain  10  p.  c.  H9O,  or  if  dried  in  vaetu>,  2HaO. 

The  early  analysis  of  Berzelius  cave  1548  p.  c.  HaO  =  8  molécules. 

Pyr.,  etc.— Same  as  for  torbernite,  but  no  reaction  for  copper. 

Obs.— Autunite  is  found  usually  with  uraninite  and  other  minerais  containinç  uranium;  also 
associated  with  silver,  tin,  and  iron  ores.  Occurs  in  the  Siebeusebirge,  in  the  liomstone  of  a 
trachytic  range;  at  Johamigeorgeustadt  aud  Ëibenstock;  Falkenstein  in  Saxon  Voigtiand; 
at  Lake  Onega,  Wolf  Island,  Hussia;  ncar  Limoges,  and  at  St.  Symphorien  near  Autun;  for- 
mer! v  at  South  Basset,  Wheal  Edwards,  aud  neur  St.  Day,  England. 

In  the  U.  States,  occurs  sparingly  at  the  f eldspar  quarry  in  Middletown,  Conn. .  associated 
with  columbite  and  albite.  in  minute  tabular  crystals  aud  thin  scales,  of  lighl  green  and  lemon- 
yellow  colors;  with  uraninite  at  Branchville,  Conn.  :  also  in  minute  crystals  at  Chesterlield, 
Ma.ss.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centers  of  tourmalines;  at  Acworth, 
N.  H.,  straw-yellow  and  light  greeii;  also  In  agneissquaiTyonthe  Schuylkill,  near  Philadelpbia, 
about  i  m.  above  the  suspension  biidge.  lu  N.  Carolina.  at  the  Fiat  Rock  and  other  mica  mines- 
in  Mitchell  Co.;  in  Alexander  Co.    Found  in  the  Black  Hills,  S.  Dakota;  at  Silver  Reef,  Utah. 

Berzelius  calls  the  uranite  of  Oomwalland  that  of  Autun,  respectively,  chaleoliie  and  uranUe, 
in  bis  article  announcing  the  composition,  in  JB.,  4,  146,  147,  1823;  and  the  spécial  application 
of  uranite  to  this  species  dates  from  that  time.  Yet,  in  order  to  avoid  confusion  from  Uie  double 
use  of  the  name,  it  is  better  to  adopt*for  the  species  the  name  of  autunite,  from  one  of  its  noted 
localilies. 

Ref. — 1  Ann.  Mines,  11,  261.  1854;  14,  889. 1858.  Brezina  makes  the  Johanngeorgenstadt 
minerai  monoclinic,  with  a  :  J  :  è  =  0-3468  :  1  :  0*3525,  /î  =  90"*  80',  Zs.  Kr.,  3.  273,  1879. 

An  early  paper  on  the  crystalliaation  of  •*  Oxyd  of  Uranium"  (probably  including  both  tor- 
bernite and  autunite),  with  two  plates,  is  given  by  Phillips  in  Trans.  G.  Soc.,  3,  112,  1616  (read 
Feb.  1815). 

o62.  URANOSPINITB.     WeisbacK  Jb.  Min.,  315,  1873;  Jb.  Berg-Hûtt.,  1877. 
Orthorhombic.    Axes  a  :  5  :  (J  =  1  :  1  :  2'9136  approx. 

Forma:    c  (001,  0)\  q  (1-0-10,  t^**),  y  (102,  H).  ^  dOl,  1-î).  x  (012.  fl)- 
Angles  :    eq  =  W  15'  (meas.  17"),  <y  =  «u  =  ♦55'*  32',  &r  =  71*  8'  (meas.  71J'). 

In  thin  tabular  crystals  rectangiilar  in  outline. 

Gleavage:  c  perfect.  H.  =  2-3.  G.  =  3*45.  Color  siskin-green.  Optically 
biaxial. 

Comp. — Probably  an  arsenate  of  uranium  and  calcium  corresponding  to  autun- 
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ite,  Ca(U0.),A8,0,  +  8H,0  or  Ca0.2UO,.A8,0..8H,0  =  Arsenic  pentoxide  22-9, 
uranium  trioxide  57-2,  lime  5-6,  water  14-3  =  100. 
AniO.— Winkler,  J.  pr.  Ch.,  7,  11.  1878. 

Afl,0, 19-37  UO.  5918  CaO  547  H,0  1619  =  100-21 

Church  urges  that  the  water  may  correspond  to  10  équivalents  instead  of  8,  Min.  Mag.,  1» 
3oDy  lo77. 

Obs.~Occur8  with  uraninite*  and  various  secoodaiy  urahinm  minerais  at  Neustfldtel  near 
Schueeberg,  Sazony. 

Artifi— Obtained  by  Winkler  (1-  c.)  bv  mizing  uranium  nitrate  with  a  solution  of  lime  in  an 
ezcess  of  arsenic  acid.  The  minute  yellow  crystals  gave:  AsaO»  2301,  UOa  59*01,  CaO  562, 
H.O  14-27  =  101-91. 

663.  URANOOIROITS.  WeUhaeh,  Jahrb.  Berg-HQtt.,  1877,  Abhandl.,  p.  48.  Barium- 
nranite. 

Orthorhombic.     In  crystals  similar  to  autunite. 

Cleavage:  e;perfect;  «,  è  distinct.  G.  =  3-53.  Lnster  pearly  on  c.  Color 
yellow-green.  Transparent  to  translucent.  Optically  biazial.  6x  J.  c.  2E  = 
15**-20^ 

Comp.  —  A    phosphate    of    barinm    and    uranium    analogous    to    autunite, 
Ba(UO,),P,0.  +  8H,0  or  Ba0.2UO,.P,0..8H,0  =  Phosphorus  pentoxide  14-0, 
uranium  trioxide  56*7,  baryta  15-1,  water  14*2  =  100. 
AnaL — Winkler,  quoted  by  Weisbach. 

P,0.  1506  UO,  56-86  BaO  1457  H.O  18-99  =  10048 

Earlier  analyses  by  Georgi,  and  Uwao  Imai,  gave  oonfirmatory  résulta.  Church  (Min.  Mag., 
1,  284.  1877)  ânds  that  in  vaeuo  over  HaSOt,  at  20''  C,  6H|0  go  oif  ;  and  the  remainder  (2H|0) 
at  a  red  beat. 

Oba.— Occurs  in  quartz  veins  near  Falkenstein,  Saxon  Voigtland.  Formerly  called  autunite 
(linie-uranite). 


P.Os 

UO, 

U,0 

PbO 

11-30 

71-73 

10-48 

4-40    =      97-91 

1208 

76-71 

11-21 

—      =    100 

664.  PHGSPHXTRANTUTB.    F.  A.  Oenth,  Am.  Ch.  J..  1,  92,  1879. 
Occurs  as  a  pulvérulent  incrustation;  consisting  of  microscopic  rectangular 
acales,  with  pearly  luster.     Color  deep  lemon-yellow. 

Comp.— Hydrous  uranium  phosphate,  (UO  ),P,0.  +  6H,0  or  3UO..P,0,.6H,0 
=  Phosphorus  pentoxide  12*7,  uranium  trioxide  77'e,  water  9-7  =  100. 

AnaL— 1,  Qenth,  1.  c;  la,  same,  after  deducting  the  lead  oxide,  présent  as  impurity. 

« 
1. 
la. 

P]^.— B.B.  in  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling. 
Easily  soluble  in  nitric  acid. 

Obs. — Occurs  with  other  uranium  minerais  at  the  Fiat  Rock  mine,  Mitchell  Co.,  N.  C; 
Incrusts  the  quartz,  feldspar,  and  mica;  also  at  the  Buchanan  mine. 

666.  TRÔQERITB.     Weùbaeh,  Jb.  Min..  870.  1871. 

Monoclinic.    In  thin  tabular  crystals  1  b,  resembling  gypsum;  crystals  united 
in  druses. 

Cleavage:    b  perfect.     G.  =  3*3.     Luster  on    cleavage  face  pearly.    Color 

lemon-yellow. 

Comp. — A  hydrous  uranium  arsenate,  (UO,),As,0,  +  12H,0  or  3U0,.As,0,. 
12H,0  =  Arsenic  pentoxide  17*6,  uranium  trioxide  65*9,  water  16 '5  =  100. 

AnaL — Winkler;  two  other  analyses  on  material  less  pure  gave  concordant  résulta,  J.  pr. 
Ch.,  7,  7, 1873. 

A8,0.  19-64  UO.  63-76  H.O  1481    =    98  21 
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Ob«.~Occur8  with  walpurgite  and  otber  uranium  minerais  at  the  Welsser  Hii'sch  mine  at 
Neustadtel,  near  Schneeberg,  Saxony.    Named  after  tbe  miuing  administrator,  K.  Trôger. 
Keported  with  uraninite  from  the  Bald  Mountain  miniug  district,  Black  Hills.  S.  Dakota. 
For  remarks  ou  the  form.  cf.  Schrauf,  Min.  Mitth..  185,  1872. 

FRITZ8CHKITB  BreUhaupt^  B.  U.  Ztg. ,  24,  302,  1865.  A  mineml  much  resembling  autunite 
in  its  four-sided  quadratic  (or  neurly  se)  tables,  with  a  perfect  basai  clcava&;e:  with  H.  =  2-2'5;. 
G.  =  8*504?;  vitreous  to  pearly  in  luster;  reddish  browu  to  hyacinth-red  in  color  and  streak; 
translucent;  affording  Fritzsche  (1.  c.)  reactions  for  uranium,  man^nese.  vanadium,  phosphorus, 
and  water.  The  red  color  is  attributed  to  the  manganèse,  and  it  is  considered  a  mangan-uranite 
containing  some  vtmadium.  It  occurs  with  crystals  of  autunite  and  torbcrnite  at  Neuhammer, 
near  Neudeck  in  Bohemia.  in  a  hématite  mine;  at  Johanngeorgenstadt,  of  fine  red  color,  with 
torbernite.  Ked  crystals  in  groups,  supposed  to  be  this  minerai,  hâve  been  observed  on. 
spécimens  of  uranite  from  Autun.  and  from  Steiuig,  near  Elsterberg,  in  Saxon  Voigtland. 


666.  WAIiPURami.    Walpurgin^.  Weiibach,  Hh.  Min.,  870,  1871;  1,  1877;   Jb.  Berg- 
Hùtt.  Sachs.,  1877. 

Triclinic.     In  thin  scale-like  crystals  resembling  gypsum;  usually  tabnlar  |  b 

and  twins  with  b  as  twinning-plane;  sometimes  a  feather-like  striation  on  a. 

Measured  angles:  mm  =  62°  30',  ^^  =  72°  18',  bc  =  70°  52',  cm  =  80°  40', 

c^  =  82°  59',  bm  =  59°  2',  b^  =  53°  50'.    Extinction-angle  8°  with 

vertical  axis  in  plane  normal  to  è,  1H°  for  twin,  Weisbach-Groth*. 

Cleavage:  5  distinct.    H.  =  3*5.     G.  =5*76.    Luster  adamantine 

to  greasy.     Color  pomegranate-  and  wax-yellow. 

Comp. — Probably    a    basic    arsenate    of    bismuth    and    uranium^ 

Bi„(UO,),(OH)^,(AsO^),  or  5Bi,0  .3U0..2As,0..12H.O  =  Arsenic  peut- 

oxide  11*9,  uranium  trioxide  224,  bismuth  trioxide  60*1,  water  5*6=100. 

AnaL— Winkler,  J.  pr.  Ch..  7,  6,  1878. 


ASaOft 

UO. 

Bi,0. 

HaO 

11-88 

20  29 

61*48 

4*82    =    97  92 

13  08 

20-54 

59-84 

4  65    =    97-56 

Obs.— Occurs  with  trôgerîte  and  other  uranium  minerais  at  the  Weisser  Hirsch  mine  at 

stfidtel,  near  Schneeberg,  Saxony. 

Réf.-»  Zs.  Kr..  1.  93,  1877.    Cf.  Schrauf,  Min.  Mitth.,  188,  1872. 
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667.  RHAOmi.     WeisbaeK  BergHUtt..  Abh.;  Jb.  Min..  302,  1874. 

In  crystalline  aggregates,  spherical  or  mammillary,  smooth  on  the  surface. 

Fracture  subconchoidal.  Brittle.  H.  =5.  G.  =  6*82.  Luster  résinons  to 
adamantine.  Color  yellowish  green,  sometimes  wax-yellow.  On  the  edges  trans- 
lucent. 

Comp.— Perhaps  (Rg.)  2BiA80,.3Bi(OH),  or  6Bi,0,.2As.O,.9H,0  =  Arsenic 
pentbxide  15*7,  bismuth  trioxide  78*8,  water  5*5  =  100. 
AnaL— Winkler.  J.  pr.  Ch.,  10,  190,  1874. 

CaO  HaO  gangue 

98-43 

r.,  etc. — Easily  soluble  in  hydrochloric  acîd,  with  difflculty  in  nîtric  acid.  In  the  matm» 
decrepitates,  and  crumbles  to  a  yellow  powder,  giving  off  its  water;  on  charcoal  fusible. 

Oba.— Occurs  on  bismutite  and  quartz,  accompanieîd  by  walpurgite,  at  the  Weisser  Hirsch 
mine,  Neustftdtel,  near  Schneeberg,  Saxony. 

Named  from  pd^  (payoÇ),  grape,  in  allusion  to  the  color  and  botryoidal  grouping 

668.  MIXrrS.    Schrauf,  Zs.  Kr.,  4.  277.  1879. 

In  very  slender  acicular  crystals,  deeply  striated  vertically;  extinction  paralleP. 
Also  as  an  incrustation  in  irregular  partiales,  granular  and  rough  or  spherical» 
reniform,  with  partial  conceutric  fibrous  structure. 

H.  =  3-4.  G.  =  3*79.  Color  emerald-green  to  bluish  green,  pale  green,  or 
whitish;  streak  somewhat  lighter.     Translucent  to  transparent  in  fine  fibers. 

Comp. — A  hydrated  basic  arsenate  of  copper  and  bismuth,  but  formula  doubtfoL 


ATOPITB. 
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Schrauf  suggests  200uO.Bi,O,.5A8,Oj.22H,O  =  Arsenic  pentoxido  32'0,  bismuth 
trioxide  12*9,  cupric  oxide  44*0,  water  11*1  =  100. 

AnaL— 1,  Schrauf,  \  c.    2.  Uîllebmnd,  Am.  J.  Se.,  36,  305,  1888;  also  Pearce  Proc.  Col 
Soc.,  1,  151.  1886. 


G. 

■ 

1. 

3.  Utah  3*79 


AsaO»  PaO.  Bi.O,    CuO    ZnO     H,0 


{ 


80  45        1807    48  21      —     1107  FeO  152,  CaO  088  =  10015 
28-79    006    1118    4889    270    1104  Fe,0, 097,  CaO  0  26,  SlO,0-42=99-81 


Tyr^  etc. — Id  dilute  uitric  acid  the  miueral  is  iustantly  covered  with  a  layer  of  a  brilliant 
white  powder  of  bismuth  arsenate,  insoluble  lu  the  acid;  the  copper  arsenate  goes  into  solution. 
On  ignition  becomes  blackish  greeu  and  gives  ofF  water.  Roasted  on  charcoal  gives  a  silver- 
white  bead  of  copper  and  bismuth,  with  a  coating  of  bismuth  trioxide. 

ObB. — Occurs  with  bismuth  ocher,  bismutite,  and  torbemite  in  the  Geistergang  at  Joachims- 
thal  Also  at  Wittichen,  Baden,  In  crevices  in  barite  with  erythrite.  In  Utah,  Tintic  district, 
at  the  Mammoth  mine  in  tuf  ts  of  minute  acicular  crystals  in  a  loosely  cohérent  gangue. 

Named  after  Bergrath  A.  Mixa. 

Réf.— >  Cross,  Am.  J.  Se.,  36»  806,  1888;  cf.  Schrauf,  1.  c,  whomakes  It  oblique  6^  to  9*. 


Antimonates;  also  Antimonites,  Arsenites. 

A  number  of  antimonates  haye  been  included  in  the  preceding  pages  among^ 
the  phosphates,  arsenates,  etc.     Cf.  pp.  754,  803,  804. 


669.  Atopite 

670.  Bindheimite 


671.  Bomeite 

672.  Nadorite 

673.  Scdemite 

674.  Ochrolite 

675.  Trippkeite 


Ca,Sb,0, 

Con tains  PbO,Sb,0.,H,0 


Isometric 


CaSb.O, 

Tetragonal 

é  =  1-0257 
à:b:è 

(PbCl)SbO, 

Orthorhombic 

0-7490  :  1  :  1-0310 

Pb,Cl,As.O, 

Tetragonal  or 

Orthorhombic 

à:h:è 

Pb.Cl,Sb,0, 

Orthorhombic 

0-9050  :  1  :  2-0137 

nCuO.As.G,? 

Tetragonal 

è  =  0-9160 

669.  ATOPITB.    A.  E.  Nordenskiôld,  G.  Fôr.  Fôrh.,  3,  876,  1877. 
Isometric;  in  octahedrons,  with  cube  and  dodecahedron. 
H.=  5-5-6.     G.  =  5  -03.    Luster  greasy.     Colôr  yellow  to  resin-brown.    Trans- 
lacent. 

Comp. — Perhaps  calcium  pyroantimouate,  Ca,Sb,0,  or  2CaO.Sb,Oj=Antimony 
pentoxide  74*1,  lime  25*9  =  100.  Iron.  manganèse,  and  the  alkali  metals  are  also 
présent. 

l. — Nordenskiôid,  l.  c. 


t  8b,0.  72-61         FeO  2*79         MnO  1  58         CaO  17  85        K,0  0  86        Na,0  440  =  10004 


r.,  etc.— B.B.  in  forceps  in  OF.  unchanged.  On  charcoul  in  R.F.  sublimes  in  part, 
fuses  ât  flrst  with  difficulty,  nnd  givi's  finally.  when  the  antimony  pentoxide  is  ail  reduced  to 
the  metallic  state  and  driven  ott',  a  dnrk  infusible  slat^:.  In  sait  of  phospliorus  dissolves  to  a 
ckar  bead,  yellow  wliile  liot,  and  coiork-ss  on  cooling.  Insoluble  in  acids;  dêcomposed  with 
difficultv  bv  fusion  with  sodium  cnrbonîJe.     EMsilv  reduced  bv  IiytlroîrcM. 


Obs. — Occurs  spari II gly  in  oclabciirons  embeddcd  iii  Iscdyi  liune.  win'cli  in  turn  forms  little 
onitc,  ut  Lângbau,  in  Wcruiland,  Sweden.     Named  from  aruTtoÇ, 


veins  in  rliodonitc, 


unuêval. 
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ScHNSEBBRGiTB  il.  Bfetina.  Vh.  G.  Heich».,  813.  1880. 

Isometric:  in  small  (0*5-1  mm.)  octahedrons.  Fracture  concboidal.  Brittle.  Cleavage 
dodecahedral  in  traces.  H.  =  6*5.  G.  =4*1  Weidel.  Luster  vitreous  to  adamantine.  Color 
honey-yellow.  Transparent.  Consista  prlncipally  (Weidel)  of  calcium  add  antimony,  with  & 
little  iron.  and  traces  of  copper,  bismuth,  zinc,  magnesia.  and  sulphuric  acid.  B.B  infusible, 
becomes  slightly  brown.  Insoluble  in  acids.  Fouud  bj  Lhotsky,  at  Schneeberg,  Tyrol,  near 
the  union  oi  anliydrite  (or  gy psu m)  with  chalcopyrite  and  magnetlte. 

670.  BINDHUIMrrB.  Blei-Niere  (fr.  Nercbinsk)  Karst,  Tab..  60,  77.  78.  1800  (citinr 
aoal.  by  Bindkeim,  Schrift.  Ges.  Nat.  Fr.  Berlin,  10,  374,  1792).  Antimonate  of  Lead.  AntT 
monbleispath.  Antimonsaures  Bleioxyd,  Oerm.  Stibiogalenit  Oloek.,  Syn..  257, 1847.  Bleioierite 
Jficol.  Min.,  883,  1849.     Pfafflte  Adam,  Tabl.  Miu.,  87,  1869. 

Amorphous^  reniform,  or  spheroidal;  also  earthy  or  incrusting.  Structure 
flometimes  curved  lamellar. 

H.  =4.  G.  =  4-60-4-76  Siberia,  Hermann;  6-05  white,  Cornwall,  Heddie; 
4'707  brown,  ib.,  Heddie.  Luster  resinous,  dull,  or  earthy.  Color  white,  gray, 
brownish,  yellowish.     Streak  white  to  grayish  or  yellowish.     Opaque  to  transluceut. 

Comp. — A  h ydrous  antimonate  of  lead,  but  analyses  vary  widely  and  no  gênerai 
formula  can  be  given. 

Annl.  1  givea  nearly  PbsSbsOti  +  4HtO  ='Antimony  pentoxide  80'2,  lead  protoxide  63*0, 
water6'8  =  !00.  Other  varieties  give  2PbO.8bjOft.8H80.  Anal.  7,  made  on  apparenlly  very 
pure  material,  gives  SbtO»  :  PbO  :  HsO  =  5 :  6*8  :  11,  and,  as  noted  by  Dunnington,  most analyses 
give  the  molecular  ratio  PbO  +  8b,Oft  :  H«0  =  1  :  1  or  1  :  2. 

AnaL— 1,  Hermann,  J.  pr.  Ch.,  34,  179.  1845.  2,  C.  Stamm.  Pogg.,  100,  618,  1857. 
8,  4,  Heddie,  Pliil.  Mag..  12,  126.  1856.  5,  Dick,  ibid.  6,  Mixter,  King's  Rep.  G.  Surv.  40Ui 
Par.,  2,  759,  1877.  7.  Dunnington.  Proc.  Amer.  Assoc,  182,  1877.  8,  Walt,  Trans.  Am.  Inrt. 
Mng.  Eug  ,  8,  51,  1880.  Also  W.  F.  Hillebrand.  Proc.  Col.  Soc.,  1,  119.  1884,  an  impure  varietj 
from  Secret  Cafion,  Nevada. 

G.  SbtOft  PbO      H,0 

1.  Nerchinslt        4-6-4-76  81-71    6188      6-46  =  100 

2.  Horhausen  4118    48*84      548  Fe,Oi  8'85,  CuO  0*84  =  99*59 
8.  Cornwall,  tohits                  |  42*88  .46*^    11*74  =  100*98 

4.  "         broum  46*70    48*94      6*68  =    9727 

5.  •'  47*86    40*73    11*91  =  100 

6.  Nevada  51 '94    40  89      4*58  Ag0*88,  Fe,Os  0*60,insol.  1*66  =  100 

7.  Sevier  Co.,  Ark.    4*78  4967    40*85      5  98  Fe.O.  2*98,  SiO,  1*14  =  10012     [=  100» 

8.  "  "  41*72    45-38      5*00  Fe.0, 206,  Al,0. 4*05,  SiO,  1*84,  Ag  004 

Pyr.,  eto.~In  the  closed  tube  gives  off  water.  H  B.  on  charcoal  reduced  to  a  metallic 
globule  of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  aod 
yellow  nearer  to  il. 

Obs. — A  resuit  of  tbe  décomposition  of  other  antimonial  ores;  thus  at  Nercbinsk  in  Siberis; 
Horhausen:  near  Ëndellion  in  Cornwall,  with  jamesonite,  from  which  it  is  derived,  etc.  In  the 
U.  States,  in  Sevier  county.  Arkansas;  also  Montezuma  mine.  Humboldt  valley,  Nevada. 

BUinierite  is  German  for  Lâ€ui'kidnep-ite  !  and  StibiogàUnUe  implies  the  présence  of  galeoi 
or  lead  sulphide;  hence  the  substitute  above  after  the  earliest  analyst  of  the  species. 

671.  ROMBTTB.    Roméine  Damour,  Ann.  Mines,  20.  247,  1841;  3.  179,  1853. 
Tetragonal.     Axis  é  =  1*0257;    001  A  101  =  45°  43 J'  Damour*. 

In  groupsof  minute  octahedronso  (111).   Angles:  (?o'=71°  12',  oo''=*110'*50'. 

Cleavage  uone.  H.  above  5*5.  G.  =  4*713.  Color  hyacinth-  or  honey-yellow. 
Double  refraction  stroîig*. 

Comp. — An  antimonitc  of  calcium,  perhaps  CaSb.O,  =  Antimony  69*8,  oxyg«n 
14-0  (antimony  trioxide  83*8),  lime  16*2  =  100. 

The  analysis  gives  more  nearly  CasSbsOe  =  Antimony  68*4,  oxygen  16'9,  lime  19*71  =  100. 
Anal. — Damour,  1.  c. 

O  15-82         Sb6ai8       Pe  1*31  MnO  1*21   CaO  16*29  SiO,  sol.  0*96  ImoI. l-90=99«7 
orSb,O»40  79    8b,Oi  86*82    FeO  1  70  121  16*29  0'96  1*90=99-07 

Pyr.,  etc.— B.B.  fuses  to  a  blackish  slaç.  With  borax  afFords  a  colorleas  glass  in  the  inocr 
flame,  a  violet  in  the  outer  (manganèse).    With  soda  on  charcoal  gives  white  antimonial  fûmes 
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and  globules  of  metallic  aDtimony:  fuaed  on  platinum  foil  with  soda  glves  a  bluish  green 
manganate.    Insoluble  in  acids. 

Obs.— Romeite  was  found  by  B.  de  Lom  at  St.  Marcel  in  Piedmont,  in  small  nests  or 
▼eins  in  tbe  gangue  which  accompanies  manganèse,  consisting  in  part  of  feldspar,  epidote, 
quartz,  limonite,  and  greenovite. 

Named  by  Damour  after  the  crystallographer  Rome  de  Lisle  (or  Rome  de  l'Isle,  1736-1790). 
-*  L.  c.    '  On  Uie  anomalous  double  refraction  see  Btd.,  Bull.  Soc.  Min.p  4,  240, 1^1. 


672.  NADORITB.    Flajolot,  C.  R..  71,  287,  406,  1870. 
Orthorhombic.    Axes  a  :  8  :  (5  =  0-7490  :  1  :  10310  Cesàro'. 
100  A  110  =  36°  50',  001  A  101  =  64°  0^',  001  A  011  =  45°  52^. 


Forma* 

a  (100,  ir\) 
h  (010,  i\) 
c  (001,  0) 


*(480,^f) 
q  (280,  ».|) 
r  (180,  ^8) 


^  (108.  fi) 
C  (160-8,  V-i) 
V  (101.  1-î) 


Also  doubtful  X  (871712),    y  aî'5-4). 


e  (608,  t-î) 
d  (201,  ^) 
€  (703.  fi) 


6  (110-3,  V-*) 
/  (OU.  1-ï)  tw.  pL 

P  (111.  1) 


rr      = 


58'  39' 
83*  20y 
47**  59* 


=  108°    0' 
=  183'  54' 
«'     =    91'  45' 


12 


PP 
PP 


«/ 


=     Sr  84' 
=  •119**  89' 


PP'"  =  62*  96' 
ap     =*46'  18' 


Twius:  tw.  pi.  /  (011),  hence  crossing  at  angles 
of  nearly  90  (f.  2),  since  W  =  91°  45'.  Crystals 
labular  (a;  also  prism^tic  |  é 

Gleavage  a,  very  perfect.  H.  =  3*5-4.  G.  = 
7*02.  Luster  resinous  to  adamantine.  Color  smoky- 
brown  to  brownish  yellow.  Streak  yellow.  Trans- 
Incent. 

Optically  +.  Ax.  pi.  |  b,  Bx  J.c.  Ax.  angle 
large.    2Ho  =  145°.   Dispersion  strong,  p>  v.  Dx. 

Comp.— PbClSbO.or  PbSb,0,.PbCl,  =  Antimony 
30*5,  lead  52*4,  chlorine  9*0,  oxygen  S'I  =  100. 

Anal.— 1,  Pisani,  C.  R.,  71,  819,  1870.    2,  Flajolot,  1.  c. 
and  Zs.  G.  €ks.,  24,  47,  1872.    8,  Tobler,  Zs.  G.  Oes..  24,  40, 1872. 


1. 


2. 


ft 


> 


Fig.  1.  2,  Cesftro. 


1.    G.  =  702 
2. 

a 


8b 

3117 
8155 
81-21 


Pb 

51-88 
51-60 
50-69 


O 

8-22 
8-00 
8-56 


Cl 

900  =  100-27 
8-85  =  10000 
8- 15  H.O  0-67  =  99-28 


Pisani  gives :    8b,0«  87-40,    PbO  2760,    Pb  2627,    Cl  900  =  100-27. 

P3rr.,  etc.— In  tbe  closed  tube  decrepitates  and  gives  a  wbite  sublimate.  B.B.  on  charcoal 
yields  an  antimouy  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  sait  of  pbospborus 
saturated  witb  copper  gives  the  blue  coloratî'^n  of  the  flame  due  to  copper  chloride.  ^luble 
la  hydrochloric  acid. 

Obs.— From  Djebel-Nador,  in  the  province  of  Constantine,  Algiers;  it  occurs  in  cavities  In  a 
depofdt  of  zinc  in  the  Nummulitic  limestone,  cf.  Braun,  Zs.  Q.  Qes.,  24,  80,  1872. 

Réf.— >  Bull.  Soc.  Min..  11,  44,  1888.  Cesàro's  position  is  hère  aocepted,  as  also  bis  inter- 
pretalioD  of  the  planes  and  angles  of  Des  Cloizeauz;  cf.  Dx.,  ib.,  6, 122,  1882,  and  earlier,  C.  R., 
73,  81,  1871. 


673.  BODEBSrrB.    Ekdemit  A.  B.  Nardenskiâld,  G.  F5r.  Fôrh.,  3,  879,  1877.     Helio- 
pbyllit  O.  Flink,  Ofv.  Ak.  Stockh..  46,  574.  1888:  Hamberg,  G.  Fôr.  FOrb.,  11,  229.  1889. 

TetragonaV  (?).  In  acute  pyramidal  crystals,  p^  with  cp  =  52°-54°  approx. 
Hamberg;  faces  strongly  striated  horizontally.  Also  in  crystals  tabular  |  c.  Corn- 
monly  massive,  coarsely  foliated  or  granular;  also  as  a  crystalline  incrustation. 

Cleavaffe:  basai,  nearly  perfect.  Brittle.  H.  =  2-5-3.  G.  =  6-89-7*14. 
tiuster  on  deavage  plane  vitreous,  on  fracture  surfaces  greasy.   Color  bright  yellow 
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to  green.    Translncent  in  thin  eplinters.    Optically  uniaxial,  négative;  in  pari 

also  biaxial. 

Hamberg  ahows  tbat  tiasal  (cleavage)  sections  of  heliophyllite  are  in  part  nonnally  uniazial,  in 
part  biaxial.  In  the  case  of  the  foliat^  masses  (A)  the  laïuellœ  cross  at  right  angles  as  if  twinned 
about  a  prism  of  90°.  Tbere  are  also  acute  pyramidal  crystals  of  tetragonal  form  <B);  of  tbese 
sections  |e  sbow  an  isotropic  grouud-mass,  also  Systems  of  doubly-refractiug  lamelUe  as  if 
twinned  as  above;  the  lamellœ  iu  part  diagonal,  also  in  tbe  direction  of  a  ditetragonal  prism 
(210).  Sections  of  ecdemite  sbowed  a  structure,  somewhat  similar  to  that  last  meutioned. 
Thèse  biaxial,  doublyrefracting  lamellas  are  regarded  as  secondary,  the  original  structure 
baving  been  normal  tetriiironal.     Cf.  below. 

Gomp. — Perhaps  (Flink),  Pb,A8,0,*2PbCl,  =  Arsenic  trioxide  12-1,  lead  prot- 
oxide  81-3,  ehlorine  86  =  102-0  deduct  (0  =  2C1)  =  100. 

This  composition  is  analogous  to  tbat  taken  for  ochrolite.  whicb,  however.  is  based  on  the 
analysis  of  a  very  small  amoun  t  of  material.  Hamberg  shows  that  analyses  2-4  agrée  more  closely 
with  the  complicated  formula  PbiaCUAs^Oi»  =  Pb»As40it.4PbC]s.  NordenskiOld  gives  the 
formula  Pb»As,0».2PbC1,. 

AnaL— 1,  Nordenskiôld,  1.  c.    2,  Flink,  1.  c.    8,  4,  Hamberg,  1.  c. 

A8,0,  8b,0,  PbO     Cl 

1.  EedemiU  G.  =  714  1060      —     83-4Ô    800  =  10205 

2.  Heliophylliiâ       G.  =  6*886  1169      —     8070    800  FeO,MuO  0*54  =  lOO'OS 

8.  "         A  10-86    0-56    8103    805  FeO.MnO  007.  CaO  008  =  100-64 

4.  "         B  10-49    1-88    80-99    7  96  FeO.MnO  016.  CaO  OU  =  10109^ 

The  oxygen  équivalent  of  the  ehlorine  (1*8)  is  to  be  deducted. 

P3rr.,  etc. — Fuses  easily  to  a  yellow  mass.  with  the  loss  of  lead  chloride  as  a  white  subli- 
mate;  gives  a  characteristic  lead  coating  on  charcoal.  Soluble  readily  in  nitric  acid  or  in  warm 
hydrochloric  acid. 

Obs.— Found  at  L&n^ban,  Wermland,  Sweden,  iu  small  eranular  masses,  embedded  in  a 
yellow  manganesian  calcite:  also  as  an  incrustation.  Associated  crystals  of  a  similar  composition 
were  regarded  by  NordenskiOld  as  orthorhombic  (see  below). 

Also  found  (heliophyUitê)  at  the  Harstig  mine.  Pajsberg.  Sweden;  it  occurs  in  crystals  in 
druses  later  filled  with  barite  and  inesile. 

Ëcdemite  is  named  from  eK^rfitioÇ,  unusital;  heliophyllite  from  ?;kioÇ,  sun,  and  <pvXXor, 
leaf,  in  allusion  to  tbe  color  uud  structure. 

Réf. — >  See  observations  of  Hamberg.  I^ordenskiôld  gives  the  aneles  on  tbe  supposed 
orthorhombic  minerai,  dimorpbous  wîili  ëcdemite.  ep  =  65°  24'.  pj/  =  78  32'.  Brôgger  gives 
(quoted  by  Fliuk)  for  the  same  angle,  ep  =  05°  36';  the  crystals  are  regarded  as  twins  or  four- 
lings.  Flink  calculâtes  for  heliophyllite  the  axial  ratio  <î  :  d :  é  =  0*9666  : 1 :  22045  correspond- 
ing  to  the  axial  ratio  of  ochrolite. 

674.  OOSROUTB.    Ochrolith  O.  Flink,  Of v.  Ak.  Stockh. .  46.  5. 1889. 
Orthorhombic.     Axes  à:h:é  =  0  90502  :  1  :  2-01375  Flink. 
100  A  110  =  42°  Sf,  001  A  101  =  65°  48',  001  A  011  =  63°  35^'. 

Porms:    e  (001.  0),    d  (101.  1-i).    e  (OU.  1-ï). 

Angles:    cd  =  65°  48'.    dd"  =  «48^  24'.     ce  =  63'  35f .    ««"'  =  *52''  49',    de  =  79*  SC. 

In  small  crystals,  thick  tabular  ||  r,  and  often  elongated  [  5  by  extension  of  d. 
Crystals  often  united  in  diverging  groups  having  the  macro-axis  in  common. 
Luster  adamantine.  Color  sulphur-yellow,  sometimes  with  tinge  of  gray.  Trans- 
lncent. 

Comp.— Probably  Pb,Sb,0,.2PbCl,  =  Antimony  trioxide  16-6,  lead  oxide  77-0, 
ehlorine  8-2  =  101 -8,  less  oxygen  18  =  100. 

AnaL—Flink  on  02  gr.,  after  deducting  6  p.  c.  CaCOg. 

Sb,Ot  [17-59]  PbO  7652  Cl  772 

Dissolves  in  nitric  acid.  the  solution  beooming  turbid  upon  dilution;  also  soluble  in  cauflifc 
potash. 

Obs. — Found  sparingly  in  the  Harstig  mine  at  Pajsberg,  Sweden;  occurs  in  druses  with 
barite,  mimetite.  hématite.  Named  in  allusion  to  the  bright  sulphur-yellow  color  from  iSxpo^, 
àright  yellow,  and  Xi^oç,  itane,  > 
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076.  TRIPPKEITB.    Dam<mr  and  vom  Bath,  Zs.  Er.,  6,  245,  1880,  Bull.  Soc.  Min.,  3, 175. 
ïetragonal.    Axis  è  =  0-9160;  001  A  101  =  42°  29f  Bath. 

Fomui:        m  (110,  /)        e  (881.  8)  x  (812,  {.8) 

c  (001,  0)        u  (112.  i)        y  (314.  f-3)       c  (24-5-20,  f-V) 
a(100,  «)       <?  (111,  1)  m" 


1*1*'  =  *45'  18' 

€€"  =151*" 

8' 

00'    =    68'    4i' 

(jy    =    85' 

55' 

66*   =    86**  26' 

«c    =    55" 

28' 

titi"  =    65'  52' 

XX'    r=    48' 

11' 

00"  =  104'  40' 

y^  =80'  25' 

»*»  =  80'  10' 

'»  =  2r  28' 

'»»  =  17'  81' 


XX 

yy 
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Habit  octahedral,  crystals  small,  brilliant. 

Cleavage:  a  perfect;  m  less  perfect.     Color  blaish 
green.     Optically  uniaxial,  positive,  Dx. 

Gomp. — According  to  a   qualitative  examination  by  Damour,   essentially  an 
arsenite  of  copper  (wCuO,A8,0,). 

P3rr.,  etc.— £asi1y  soluble  in  acids.^  B.B.  in  the  cloeed  tube  becomes  emerald-green  on 
slight  heatiug,  then  tbe  green  disappears  and  the  colur  becomes  brownish:  on  contiuued  ignition 
the  color  becomes  yellowlsh  green  a  second  time.  Fuses  easily  to  a  green  slag.  In  the  open 
tube  gives  crystals  of  arsenic  trioxide. 

Obs.— Occurs  with  olivenite,  as  an  older  formation,  in  druses  in  massive  cuprite  from 
Copiapo.  Chili.  Named  after  the  young  mineralogist,  Dr.  Paul  Trippke,  who  died  June  16,. 
1880. 


The  following  are  antimonates.  or  anflmonites.  of  doubtful  character. 

AmiioLiTB.  Antimonite  de  Mercure  Dameyko,  Ann.  Mines,  6, 188,  1844.  Cinabrio  subido 
Domeyko,  Min..  168,  1845.  Ammiolite  Dana,  Min.,  584,  18ô0.  Antimoniato  de  cobre  con 
cinabrio  terroso  Domeyko,  Min.,  129,  1860. 

JSarthy  powder.    Color  deep  red,  scarlet. 

Composition  doubtful,  but  regarded  as  antimonate  of  copper  mixed  with  cinnabar  and  with 
other  impurities.  Analyses  by  Domeyko  of  the  material  obtained  in  the  earliest  part  of  a  procesa 
of  levigation: 


8b,0. 

CuO 

Hg 

S 

Fe,0. 

quartz 

H9O  and  looB. 

241 

16-9 

19*9 

8-8 

22 

248 

8-8 

295 

15-6 

23-6 

83 

81 

81 

16-9 

231 

181 

19-8 

81 

11 

Rivot  bas  found  in  a  similar  substance  from  Chili  (Ann.  Mines,  6,  556,  1854):  8b  86*5^ 
Cu  122,  Hg  22-2,  Te  14*8,  Fe,8  tr.,  quartz  2*5,  O  and  loas  11*8.  lie  observes  that  his  result 
indicates  the  présence  of  mercury  telluride  (cf.  coloradoite,  p.  64)  and  antimonic  acid  along 
with  antimonate  of  copper. 

Found  in  many  of  the  Chilian  mines,  fllling  cavities  in  the  quartzose  or  argilto-femiginoua 
gangue  of  tbe  mercurial  tetrahedrite,  and  in  the  pores  of  the  imperfectly  compact  tetrahedrite 
Uself,  and  bas  proceeded  from  the  décomposition  of  this  mercurial  ore. 

Named  from  a/u/itov,  vermilion. 

F.  fleld  bas  analyzed  a  red  eaitby  substance  from  Tambillos,  near  Coquimbo,  Chili,  and 
made  it  a  compound  of  antimonite  of  mercury  and  sulphantimonite  of  mercury;  but  there  la 
much  uiicertainty  over  his  results     Cf.  J.  Ch.  Soc.,  12,  27,  1860,  and  Min..  5th  !Ed.,  p.  548. 

Arequipite  a.  Raimondi,  Minéraux  du  Pérou.  Paris,  p.  167,  1878. 

Corapacl,  wiix-Hke.  Fracture  concboidal.  H.  nearly  6.  Color  honey-yellow.  On  the 
basis  of  a  qualitative  aualysis,  stated  to  be  a  silico- antimonate  of  lead.  B.B.  on  charcoal  fusea 
with  diffîculty,  yieldiug  buttuns  of  lend,  and  gives  off  antimonial  vapors.  8Iightly  attacked  by 
nitric  acid;  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitric  bas  been  added,  and 
leaves  a  residue  of  silica.  Occurs  sparingly  in  a  quartzose  gangue,  with  argentiferous  lead  car- 
bonate and  chrysocolla,  at  the  Victoria  mine,  Mt.  de  la  Tnnité,  near  Tibaya,  Province  of 
Arequipa,  Peru. 

Barcbnits  J.  W.  MalUi,  Am.  J.  Se,  16.  806.  1878. 

Massive;  structure  finely  çranular.  compact  or  porous;    also  columnar  (pseudomorphous). 
Fracture  tolerably  even.     Brittle.     H.  =  5*5.     G.  =  5*343.      Luster  dull,  earlhy,  sometimea 
alightly   résinons.       Color  dark    gray.    nearly   black.      Streak  ash-gray,  with   slight   green- 
ish  tint     Anal.— J.  R.  SaDtos: 

8b  S  Hg  Ca  O  H,0 

5011        2*82        20*75        3  88        117*61]        4*::J  a)f  low  130"  C.  1*23)  SiO,  010  =  lOO 
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The  sulpfaur  Ib  assumed  to  ezist  as  HgS,  and  is  acCordingly  deducted  with  a  corresponding 

amount  of  raercury.     For  the  remaiDder  the  followlng^atomic  ratios  are  then   obtained: 

KO  :  SbaOi  :  8b,0»  =  4 : 1 :  5,  and  Sb^O»  :  H,0  =  1:6.     Tfae  antimonic  acid  (8b,Oft.6H,0)  is 

again  assumed  to  exist  independeiitly  as  an  impurity,  and  the  formula  for  the  remainder  written: 

I 

r8bsOt.4(RO)].(SbsOft)«  oorresponding  to  a  normal  antimonate  RSbOs.    The  resuit  reached, 
however,  must  at  best  be  regarded  as  of  very  doubtful  value. 

From  Huitzuco,  State  of  Guerrero,  Mexico;  associated  wlth  livingstonite,  from  the 
décomposition  of  wbich  it  has  been  formed.  Named  after  Sr.  Mariano  Barcena,  a  Meidcan 
mineralogist. 

CoRONOUiTB  Baùnondi,  Minéraux  du  Pérou,  pp.  88,  91,  1878. 

Amorphous,  earthv,  pulvérulent,  sometimes  slightly  lamellar.  H.  =  2*5-8.  G.  =  5'05. 
Col  or,  exterior,  grayish  yellow;  interior,  blackish,  with  luster  slightly  résinons.  Intimately 
mixed  with  smali  quantities  of  sulphur,  antimony,  silver,  and  lead.  An  analysis,  after  the 
déduction  of  impurities,  gave: 

8b.O,  68»7       PbO  21*48       Ag.O  782       FcaO,  052       H,0  11-21  =  100 

It  is  hence,  if  homogeneous,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of 
MogolloD,  Uuancavelica,  and  Empalme,  in  the  district  of  Oorongo,  province  Pallasca,  and  at 
Pasacancha,  province  of  Pomabamba,  Peru. 

Taznite  Domeyko,  C.  R.,  86,  977.  1877;  Min.  Chili,  8d  Ed.,  p.  298.  1879. 

Amorphous,  more  or  less  fibrous  in  structure.  Earthy.  Color  yellow.  Soluble  in  hydro- 
chloric  acid.  Regarded  as  an  arsenio-antimonate  of  bismuth,  analo^ous  to  bindheimite,  but 
doubtless  hetero^eneous;  believed  to  bave  been  derived  from  the  altération  of  some  sulpharseoite 
or  sulphantimonite  of  bismuth.  Very  impure,  from  the  admixture  of  varying  quantities  of  bis- 
muth ocher.  An  analysis  gave  :  BiaOt  (sol.  in  HNOi)  42*00,  BiaOt  (unitâ  with  8b  and  As) 
29-50,  8b,0»  5*29.  As,0»  12*20,  Fe,0.  700,  H,0  4*90.  insol.  1*00  =  101*89.  Obtained  with 
other  bismuth  minerais  from  the  mines  of  Tnzna  and  of  Choroloque,  in  Bolivia. 

Some  other  related  antimony  minerais,  of  doubtful  character,  are  mentioned  on  pp.  298, 294. 


Phosphates  or  Anenates  wlih  Carbonates.  Sulphates.  Borates. 

«76.  DahUite  2Ca.P,0,CaC0..iH,0 

«77.  Diadochite  2Fe,0,.2SO,.P,0..12H,0  pt. 

«78.  Pitticite  Contains  Fe,0„  S0„  As,0.,  H,0 

«79.  Svanbergite  à 

Contains  Na,0,  CaO,  Al.O.,  SO.,  P.O.,  H,0         Rhombohedral  1-2063 

680.  Beudantite  i 

Contains  CuO,  PbO,  Fe,0„  S0„  (P,A8),0.,  H,0  Bhombohedral  1-1842 

«81.  Lindackerite 

Contains  FeO,  NiO,  CuO,  S0„  A8,0„  H,0 

«82.  Itoebnrgite  3MgO.B,0,.P,0..8H,0 


676.  DAHIjLITB.     W.  C,  Brôgger  and  H.  Bàekstrôm,  Ofv.  Ak.  Stockh.,  46,  498,  1888. 

In  crusts  with  fibrous  structure  normal  to  the  surface. 

H.  =  5.  G.  =  3-053.  Luster  résinons.  Color  pale  yellowish  white;  colorless 
in  thin  section.  Optically  uniaxial,  négative.  Double  refraction  slightly  greater 
than  that  of  apatite. 

Comp. — 2Ca,P,0,.CaC0,.iH,0  =  Phosphorus  pentoxide  39-0,  carbon  diozide 
«•0,  lime  53-7,  water  1*3  =  100. 

iknaL— H.  Backstrôm,  1.  c. 

PaO.  CO,  CaO  FeO  Na,0         K^O  HaO 

38-44  6-29  5800  0*79  0*89  01 1  1-87  =  100-89 

Fyr.,  etc.— Décrépi tates  6. B.,  but  does  not  fuse.  Dissolves  in  cold  dilute  acid  with  the 
évolution  of  carbon  dioxide. 

Obs.— Occurs  as  a  crust  from  6  to  8  mm.  in  thickuess,  upou  a  bright  red  massive  apatite 
at  Odegaard,  Bamle,  Norway. 
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The  Datural  suggestion  that  the  minerai  is  a  mechanical  mixture  of  apatite  and  calcite 
la  answered  by  the  microscopic  examination,  sIiowIda;  it  to  be  fresh  and  homogeneous. 

Named  for  the  brothers  Dr.  Tellef  Dahll  and  Johann  Dahll,  mineralogists  and  geologista. 

CiPLYTB  /.  Orilier  [Ann.  Soc.  G.  Nord.,  16,  270,  1888-89],  Bull.  Soc.  Min..  13,  160, 1890. 

Stated  to  be  a  silico-phospbate  of  calcium  occurring  in  the  chalk  of  Ciply  and  other 
points  in  Belgium,  associated  with  phosphorite.  Composition,  bosed  upon  an  analysis  of 
impure  matenal  :  4CH0.2PiO».SiOt?.  It  is  oiilv  feebly  soluble  iu  sulphuric  acid  and  hence 
can  be  separated  from  the  enclosing  mass.    No  physical  description  is  given. 

677.  DIADOOHTTB.  Diadochit  Breith.,  J.  pr  Ch.,  10,  508,  1887.  Phosphoreisensinter 
Bg.    Destinezite  Forir  et  Joriêêeu,  Bull.  Soc.  0.  Belg.,  7, 117,  1881. 

Monoclinic.  In  microscopic  six-sided  tables,  perhaps  related  to  gypsum  in 
form  (Cesàro).    Reniform  or  stalactitic;  structure  curved  lamellar. 

Fracture  conchoidal.  Fragile.  H.  =  3.  O.  =  2*035.  Luster  résinons, 
inclining  to  vitreous.     Color  yellow  or  yellowish  brown.    Streak  nncolored. 

Comp» — Formula  uncertain.  Desiineziie,  anal.  4,  gives  2Fe,0,.2SO,.P,Oj. 
12H,0  (Cesàro)  =  Phosphorus  pentozide  16*9^  sulphur  trioxide  19-1,  iron  sesqui- 
oxide  38-2,  water  25-8  =  100. 

Rammelsberg  calculâtes  for  anal.  1,  7Fe«Os.6SOt.3PiO».54HtO. 

AnaL— 1,  Plattner,  Rg.,  Min.  Ch.,  360,  1860.  2,  3,  Camot,  Bull.  Soc.  Min.,  3. 89, 1880; 
the  material  in  8  was  brown,  tltreous,  of  8  whitish,  earthy.  4,  CÔàro,  Mem.  Soc.  Q.  Belg.,  12, 
178.  188Ô. 

PtO»  A84O»  80.      FetOs    H.O    CaO    MgO 

1.  Amsbach  14*82      —     1614*    8969    8085      -       —  =  100 

2.  Isère         G.  =  3-89       16*70    0  46    18*87     36*68    82*48    0*80     tr.    =    99  88 
8.      "  G.  =210       1717      —     13*65     86*60    32*20    015     tr.    =    99  77 

4.  Destinezite  1676     —     18*85     37*60    25*35      —       —  H,0  hygr.  0*30,  Insol. 

[1*40  =  100-26 
*  14*9  p.  c,  Rg. 

Pyr.,  «to. — Yields  much  water  in  the  closed  tube,  and  swells  up,  becoming  lusterless  and 
opaque  yellow;  when  ignited  gives  off  sulphuric  acid.  B.B.  in  the  forceps  swells  up  and  falls 
to  powder,  but  carefuUy  ignited  fuses  easily  to  a  gravish  black  slaff,  and  colors  the  flame  bluish 
green.  On  charcoal  affords  a  steel-gray  magnetic  |^obule.  With  soda  affords  metallic 
particles,  and  gives  a  sulphide  which  blackens  silver.  With  borax  and  sait  of  phosphorus  reacta 
for  iron.    Soluble  in  hydrochloric  acid. 

Obs. — From  alum-slate  near  Grftfenthal  and  Saalfeld  in  Thuringia.  Also  at  the  anthracite 
mine  of  Peychagnard,  Isère,  France.  Named  from  Stdôoxoi,  a  iueeeMor^  on  the  supposition 
that  it  is  an  iron  sinter,  in  which  phosphoric  acid  bas  replaced  the  arsenic  acid. 

DêêUnetite  occun  in  yellowish  white  nodular  masses  of  an  earthy  aspect  on  the  surface, 
but  dull  on  the  fracture;  it  is  from  the  ampelite  at  Argenteau,  Belgium.  Named  after 
M.  Destinez. 

678.  PrmorrB.  Eisenpecherz  KarêUn  [not  Wem.\  Tab.,  66.  98,  1808.  Fer  oxydé» 
resinite  Haûy,  Tabl.,  98,  1809.  Pittizit  Hatutm.,  Handb..  285,  1813.  Eisensinter  Wem.,  Hoflm. 
Min.,  3,  b,  802,  1816;  4,  b,  141,  1817;  fr.  Freiesleben  G.  Arb.,  6,  74,  261.  Arseneiseo sinter 
Oerm.  Pitchv  Iron  Ore.  Diarsenate  of  Iron.  Sideretine  Beud.,  Tr.,  2,  609,  1832  [not  PitUnte^ 
Beud.,  p.  484].     Pitticit  ffaum,,  Handb.,  1022.  1847. 

Reniform  and  massive. 

H.  =  2-3.  G.  =  2 '2-2 '5.  Luster  vitreous,  sometimes  greasy.  Color 
yellowish  and  reddish  brown,  blood-red  and  white.  Streak  yellow  to  white. 
Translucent  to  opaaue. 

Comp. — A  hyarated  arsenate  and  sulphate  of  ferrie  iron,  but  formula 
doubtf ul  ;  perhaps  not  homogeneous. 

AnaL— 1,  Rg.,  Pogg.,  62,  139,  1844.  2.  Id..  Min.  Ch..  884,  1860.  3.  Frenzel,  Jb.  Min., 
787,  1878.  4,  Church,  Chem.  News,  24,  135,  1871.  5,  Genth,  Am.  J.  Se,  40,  205,  189a 
Also  earlier,  5th  Ed. .  p.  589. 

As,0»     SOs    Fe,Ot    H,0 

1.  Seiglitzstollen  2467      5-20    54  66  [15  47]  =  100 

2.  Schwarzenberg  26  70    13*91    84-85    24*54   =  100 

8.  Freiberg  G.  =2*398       2953    13-84    2927    2516*  CuO  0*94  =  9874 

4.  Hedruth  83  99      7  28    32*54    24-92=100  [SiO,  192  =  100*09 

5.  Utah  39*65      114    33-89    18  24  CuO    M7,    Fe,0,    (insol.)   408, 

»  At  100%  loses  15-56  p.  c.  H,0. 
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Anal.  5  sbows  almost  do  sulphuric  acid,  Genth  calculâtes  4FeABO«.Fe(OH)i  +  IOH9O.  An 
iroo.ftiiiter  mendoDed  on  p.  821,  from  Nerchinsk,  analyzed  by  Hennano  bad  tbe  compoâtion  of 
•oorodite. 

Pyr.,  etc.— In  tbe  cloeed  tube  yields  water,  and  at  a  bigh  beat  gives  otL  sulpbur  dioxide. 
In  tbe  forcep0  and  oo  cbarcoal  like  scorodite.  Witb  soda  on  cbarcoal  gives  arsenical  fumes 
and  a  solpbiue  wbicb  blackens  silver. 

Oba. — Occure  in  old  mines  near  Freiberg  and  Scbneeberg  in  Sazony,  and  elsewbere: 
oocurs  also  at  Rednitb  in  Comwall.  An  ore  on  Hopkins's  faim  near  Edenville,  K.  T.,  is 
refemKi  by  Beck  to  tbis  species.  Tbe  minerai  analyzed  by  Gentb  (anaL  5)  was  from  tha 
Clarissa  mine,  Tintic  district,  Utab. 


Seligmann. 


679.  SVAMBBBOITB.    Svanbergit  IçeUtrôm,  Ofy.  Ak.  8tockb..  11,  156,  l85i. 
Khombohedral.     Axis  è  =  1-2063;  0001  A  lOÎl  =  64°  19^'  Dauber*. 

Forma  :  e  (0001,  0).  r  (lOÎl,  B\  n  (4041.  4),   F(5051.  5);  «  (0221,  -  2). 
Angles  :en  =  7r  49i'.    cF  =  81"  50'.    ci  =  70*  15',    rr^  =  89'  25', 
fin'  =  116"  57',     FF  =  118'  1'/  w'  =  109"  12'.    m  =  25'  SO*. 

In  rhombohedral  crystals,  resembliDg  cubes;  also  in  modified 
forms. 

Cleavage:  basai,  perfect.  H.  =5.  6.  =  3*30;  2-571  Breitb.; 
3'29  Blomstrand.  Luster  vitreous  to  adamantine.  Color  houey- 
yellow  to  yellowish  brown,  reddish  brown,  and  rose-red.  Streak 
reddish  or  colorless.  Subtransparent.  Optically  uniaxial,  positiTe. 
Double  refraction  strong. 

Comp. — A  hydrated  phosnhate  and  sulphate  of  aluminium 
and  calcium  chiefly;  formula  doubtful. 

AnaL— 1,  IgelstrOm.  1.  c  ,  and  J.  pr.  Ch.,  64,  252.  1855.  2,  Blomstrand,  Ofv.  Ak.  Stockb., 
26,  204. 1868. 

G.         P.O.     80,     Al.O,  FeO   MnO  PbO  MgO    CaO    Na,0     H,0     C\ 

1    Wermland  8-30        17*80    1782    8784    1 40      —       —       -        600    1284      6  80     ir. 

[=  100 
2.  Westanâ      8  29        15*70    15*97    84*95    0*78     tr,      3'82    0*24    16*59       —      12*21      — 

[=  100*21 

Pyr.j  etc.— In  a  tube  yields  acld  water.  B.B.  on  coal  fuses  only  on  tbe  thinnest  edges;  witb 
soda  in  reducinç  tlame  a  red  bepatic  mass.  wbicb  beci^mes  green  witb  water  and  yields  hydrogen 
sulpbide  with  dilate  acid.  Witb  borax,  an  iron-colored  glass.  Witb  cobalt  solution  a  fine  blue. 
But  little  acted  upon  by  acids. 

Obs. — From  Horrsjôberg  in  Wermland,  Sweden.  occurring  with  lazulite,  cyanite,  pvro- 
phyllite.  damourite,  hématite,  etc.,  in  gneiss;  also  from  the  iron  mine  at  Westanâ,  Ôcania.  It  is 
near  beudantlte  in  crystallization. 

Ref:— >  Pogg..  100.  579,  1857;  Seligmann  obtained  nn^^  =  62**  54'  whence  é  =  1*2389  aod 
rr'  =  90"  26',  but  be  measures  rr'  =  89*  13'.    Zs.  Kr.,  6,  227,  1881. 


680.  BBnDANnTB.    Levif»  Ann.  Phil.,  11,  195,  1826.    Bieirosite,  Corkite,  Dembacbite 
Adam,  Tabl.  Min.,  49,  1869. 

Rhombohedral.     Axis  é  =  1-1842;  0001  A  lOÎl  =  53°  49i'  Dauber'. 

Forma:  e  (0001,  0)»;  r  (lOÏl,  R)\  F(5(él,  5)>;  v  (Olîl.  -  D», 
s  (0221.  -  2)«,  t  (0552.  -  D»,  u  (-  0441.  -  4)».  v  (0561,  -  5)«. 

Angles  :  cr  =  53'  49',  cê  =  69"  55',  et  =.  78"  42'.  eu  =  79'  88'. 
C9  =  81"  41',  rr'  =  «88"  42',  m'  =  108'  51',  Uf  =  112"  26i', 
««'  =  116*  50'.  «/  =  117"  56i'. 

Crystals  usually  acute  rhombohedrons,  often  modified; 
also  in  nearly  square  rhombohedrons  (r),  withc,  resembling 
the  isometric  cube  with  octahedron.  Faces  c  û&t,  dull; 
r  bright,  curved. 

Cleavage:  c  easy.  H.  =  3*5-4'5.  G.  =  4-4-3.  Luster 
vitreous  to  subadamantine,  résinons.      Color  dark  to  clear  olive-green,  yellowish 
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;green,  black,  brown.     Streak  greenish  gray  to  yellow.      Usually  opaqae,  rarely 
transparent.     Optically  negiitive. 

Uomp. — A  phospliate  or  arsenate  with  sulphate  of  ferrie  iron  and  lead; 
formula  donbtfnl.  lucludes  (1)  the  minerai  from  Cork  and  Dernbach  with  little 
or  no  arsénié,  and  (2)  tliat  from  Horhausen  (the  original  beudantite)  with  little 
phospiiorus. 

The  Cork  crystals  are  black,  brown,  or  green  aud  opaque;  Q.  =  4*295,  green,  Rg.;  those 
of  DerDbach,  oliTegreen  to  yellowishgreen.  sometimes  transparent,  with  H.  =  3*5.  G.  =  4'002 
Sand  berger.  Thèse  two  varieties  form  Cork  and  Dernbach  hâve  been  called  by  Adam,  earkUe 
and  dernbachiU,  respectively,  while  the  name  betidantite  ia  given  to  that  from  Horhausen. 

Beudaniiie  and  svanbergite  hâve  nearly  the  same  form  and  may  prove  also  to  hâve  analo- 
gous  formulas. 

AnaL— 1.  Satidberger,  Pogg.,  100.  611,  1857.  2,  Rg.,  ibid.,  p.  581.  8,  4,  Percy,  Phil. 
Mag.,  37,  161,  1850.     5.  Sandberger,  1.  c. 

P,0»    Ab,0,     SO.      FeaOa     PbO 
1.  Dernbach        G.  =  4002    1    18*22       tr.         4*61      4411      26*92 


t 


CuO 

H.O 

tr. 

11-44  =  100-80 

2-45 

9-77  =    99-98 

2.  Cork,  gre&n    G.  =  4295    }      8*97     0*24      18*76      40*69    ,  2405 

8.  Horhausen  1*46     9-68      12-81      42*46      24*47      8*49  =    98*87 

4.  "  und,    13-60      12*85      37*65      2952      849  =  10161 

5.  "  2*79    12*51        1-70      47*28      28*48  [12*29]=  100 

P3rr.,  etc. — Heated  yields  water.  B.B.,  alone,  the  Cork  minerai  is  infusible,  but  yields  on 
^harooal  fumes  of  sulphur  diozide  and  affords  a  yellow  slag.  and  with  soda  a  kernel  of  lead;  the 
Dernbach  fuses  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  black 
hepatic  slag;  the  Horhausen  also  fuses  easily,  affording  a  gray  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Obs. — Occurs  at  the  Glendore  iron  mine,  near  Cork,  with  quartz  and  limonite;  at  Dernbach; 
near  Montabaur.  in  NajBsau;  at  Horhausen,  on  limonite. 

Réf.—'  Cork:  from  Dernbach  rr'  =  88"  51  ,  Horhausen,  88"  12',  Pogg..  100,  579,  1857. 
Bath  obtained,  for  Dernbach  crvstals,  m'  =  108'  50',  .'.rr'  =  88"  40^,  Vh.  Ver.  Rheinl.,  34,  177, 
1877. 

*  Dauber,  1.  c.    »  Sandb.,  ib.,  p.  614,  1857. 

681.  UNDAOKBRITS.    J.  F.  Vogh  Jb.  G.  Reichs.,  4,  552, 1858. 

Orthorhombic.  In  oblong  rhombohedral  tables,  grouped  in  rosettes,  and  in  reniform 
masses. 

H.  =  2-25.  G.  =  2-0-2*6.  Luster  vltreous.  Color  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Comp.— Perhaps  3NiO.6CuO.SOs  2As,Oa.7H)0  =  Arsenic  pentoxide  83*7,  sulphur  trioxide 
1^*9,  cupric  oxide  34*8,  nickel  prôtoxide  16*4,  water  9*2  =  100. 

L — Lindacker  quoted  by  Vogl,  1.  c. 


As,0.  28-58       80,6-44       CuO  36  34       NiO  16*15       PeO  2*90       H,0  9-32  =  99*78 

Pyr.,  etc. — B.B.  on  charcoal  gives  alliaceous  fumes,  and  fuses  to  a  black  bead.  With  borax 
aud  sait  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  hydrochloric  acid,  the 
«olution  giving  a  yellowish  brown  precipltate  with  hydrogen  sulphide. 

Obs. — From  Joachimsthal. 

682.  LUNSBURaiTE.    Nôllner,  Ber.  Ak.  Mûnchen,  291,  1870. 

In  flattened  masses  with  fine  crystalline  fibrous  to  earthy  structure.    G.  s=  2*06. 
Comp.-^MgO.BaO..P908.8H,Ô    =  Phosphorus   pentoxide   29*8,    boron   trioxide   14*7, 
magnesia  25*2,  water  30  3  =  100. 

AnaL — Nôllner,  1.  c. 

P,08  29  8  B,Oi  12-7  MgO  25*8  H.O  82*2  s  100 

Upon  igiiition  a  little  (0*7  p.  c.)  fluorine  goes  oflf. 

Oba.— From  the  gypsum-beariug  mari  of  Ltlneburg,  Hannover. 
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Anal.  5  shows  almost  no  sulphuric  acid,  Genth  calculâtes  4FeAsOi.Fe(OH)a  -f  lOHaO.  An 
iron-sinter  mentioned  on  p.  821,  from  Nerchinsk,  analyzed  by  Hermann  bad  the  composition  of 
scorodite. 

Pyr^  «te.— In  tbe  closed  tube  yields  water,  and  at  a  higb  beat  gives  off  sulpbur  dioxide. 
In  tbe  forceps  and  on  chai-coal  like  scorodite.  With  soda  on  cbarcoal  gives  arsenical  fumes 
and  a  sulphide  wbicb  blackens  silver. 

Obs. — Occurs  in  old  mines  near  Freiberg  and  Scbneeberg  in  Saxon v,  and  elsewhere; 
oocurs  also  at  Redruth  in  Comwall.  An  ore  on  Hopkins's  farm  near  Ëdenville,  N.  T.,  is 
referred  bv  Beck  to  tbis  species.  Tbe  minerai  analyzed  by  Gentb  (anal.  S)  was  from  the 
Clarissa  mine,  Tin  tic  district,  Utak. 


Seligmann. 


679.  SVANBBBQITS.    Svanbergit  IgeUtrâm,  Ofv.  Ak.  Stockb.,  11,  166,  1854. 
Rhombohedral.     Axis  è  =  1-2063;  0001  A  lOÎl  =  54°  19i'  Dauber*. 

Forma  :  e  (0001,  0).  r  (lOÎl,  R),  n  (4041,  4),   F  (5051.  5);  8  (0221,  -  2). 
Angles:  <?»  =  79*  49i',    cF  =  81"  50',    es  =  70*  15',    fy  =  89'  25', 
nn'  =  116"  57',     FF  =  118"  1',*  m'  =  109"  12',    m  =  25"  30'. 

In  rhombohedral  crystals,  resembling  cubes;  also  in  modified 
forms. 

Cleavage:  basai,  perfect.  H.  =5.  6.  =  3-30;  2-571  Breith.; 
3*29  Blomstrand.  Luster  vitreous  to  adamantine.  Color  honey- 
yellow  to  yellowish  brown,  reddish  brown,  and  rose-red.  Streak 
reddish  or  colorless.  Subtransparent.  Optically  uniaxial,  positiTe. 
Double  refraction  stroug. 

Comp. — A  hydrated  phosphate  and  sulphate  of  aluminium 
and  calcium  chiefly;  formula  doubtful. 

AnaL— 1,  IgelstrOm,  1.  c ,  and  J.  pr.  Ch.,  64,  252,  1855.  2,  Blomstrand,  Ùîy.  Ak.  Stockh., 
2b,  204, 1868. 

G.         P,0,     80,     AUO,  FeO   MnO  PbO  MgO    CaO    Na,0     H,0     Cl 

1.  Wermland  3-30        1780    17-32    87-84    1 40      —       —       -        600    1284      6  80     tr. 

[=  100 

2.  Westanâ      8  29        15*70    15*97    8495    0*78     tr.     8*82    0*24    16  59       —      12*21      — 

[=  100-21 

Pyr.,  etc.— In  a  tube  yields  acid  water.  B.B.  on  coal  fuses  only  on  the  thinnest  edges;  with 
soda  in  reducine  fiame  a  red  bepatic  mass,  wbicb  becc^mes  green  with  water  and  yields hydrogen 
sulpbide  with  dilute  acid.  With  borax,  an  iron-colored  glass.  With  cobalt  solution  a  fine  blue. 
But  little  acted  upon  by  acids. 

Obs. — From  HorrejOberg  in  Wermland,  Sweden.  occurring  with  lazulite,  cyanite,  pyro- 
phyllite,  damourite,  hématite,  etc.,  in  gneiss;  also  from  the  iron  mine  at  Westanâ,  Scania.  It  is 
near  beudantite  in  crystallization. 

Réf.— >  Pogg.,  100,  579,  1857;  Seligmann  obtained  fin>^  =  62"  54'  wbence  h  =  1*2889  and 
rr'  =  90"  26',  but  he  measures  rr'  =  89*  13'.    Zs.  Kr.,  6,  227,  1881. 


680.  BBXTDANTmi.    Levy,  Ann.  Phil.,  11,  195,  1826.    Bieirosite,  Corkite,  Dernbachite 
Adam,  Tabl.  Min..  49,  1869. 

Rhombohedral.     Axis  é  =  1-1842;  0001  A  lOÎl  =  53°  49i'  Dauber*. 

Forma:  «(0001,  0)*;  r(10Îl.i?)«,  ^(5051,  5)»;  17  (OlH,  -  1)*, 
g  (0221,  -  2)«,  t  (0552.  -  |)».  u  (-  04il,  -  4)»,  v  (0561,  -  5)*. 

Angles  :  cr  =  53"  49^.  es  =  69''  55',  et  -  78-  42',  eu  =  79"  88', 
C9  =  81"  41',  rr"  =  *eS''  42',  m'  =  108*  51',  ttf  =  112"  26i', 
au*  =  116*  50'.  «/  =  117"  56i'. 

Crystals  usually  acute  rhombohedrons,  often  modified; 
also  in  nearly  square  rhombohedrons  (r),  withc,  resembling 
the  isometric  cube  with  octahedron.  Faces  c  flat,  dull; 
r  bright,  curved. 

Cleavage:  c  easy.  H.  =  3'5-4-5.  G.  =  4-4 '3.  Luster 
vitreous  to  subadamantine,  resinous.      Color  dark  to  clear  olive-green,  yellowish 
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green,  black,  brown.     Streak  greenish  gray  to  yellow.      TJsually  opaque,  rarely 
transparent.     Optically  négative. 

Comp. — A  phospliate  or  arsenate  with  sulphate  of  ferrie  iron  and  lead; 
formula  doubtful.  Includes  (1)  the  minerai  from  Cork  and  Dernbach  with  little 
or  no  arsenic,  and  (2)  that  from  Horhausen  (the  original  beudantite)  with  little 
phospliorus. 

The  Cork  ciystals  are  black,  brown,  or  green  aud  opaque;  G.  =  4*295,  green,  Rg.;  those 
of  Denibach,  olivegreen  to  yellowishgreen.  sometimes  transparent,  with  H.  =  8*5,  G.  =  4'002 
Sand  berger.  Thèse  two  varieties  form  Cork  and  Dernbach  bave  been  called  by  Adam,  eorkite 
and  dfri3xichite,  respectively,  while  the  name  beudantite  is  given  to  that  from  Horhausen. 

Beudantite  and  svanbcrgite  hâve  nearly  the  same  form  and  may  prove  also  to  hâve  analo- 
gous  formulas. 

AnaL— 1.  Satidberger.  Pogg.,  100.  611,  1857.  2.  Rg.,  Ibid..  p.  581.  8,  4,  Percy,  Phil. 
Mag.,  37,  161,  1850.    5,  Sandberger,  1.  c. 

P,0.    AsaO»     S0«      FeaO,     PbO      CuO       H,0 
1.  Dernbach       G.  =  4002    *    18*22       tr.         461      4411      2602       tr.       11 44  =  100*80 


2.  Cork,  green  G.  =  4*296    |      8*97  0*24  18*76  40*69  ^ 2405      2*45       9*77  =    99*98 

8.  Horhausen  1*46  9*68  12*81  42*46      24*47      8*49  =    98*87 

4.  "  und.  18*60  12*85  87*65      29*52      8*49  =  101*61 

5.  "  2*79  12*51  1*70  47*28      28*48  [12*29]=  100 


r^  etc. — Heated  yields  water.  B.B.,  alone,  the  Cork  minerai  is  in  fusible,  but  yields  on 
charooal  fumes  of  sulphur  dioxide  and  affords  a  yellow  slag.  and  with  soda  a  kernel  of  lead;  the 
Dernbach  fuses  easily  on  charcoal  with  intumescence  to  a  globule  of  lead.  mixed  with  a  black 
hepatic  slag;  the  Horhausen  also  fuses  easily,  affording  a  gray  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Obs. — Occurs  at  the  Glendore  iron  mine,  near  Cork,  with  quartz  and  limonite;  at  Dernbach, 
near  Montabaur,  in  Nassau;  at  Horhausen.  on  limonite. 

Réf.—'  Cork:  from  Dernbach  rr'  =  88"  51  .  Horhausen.  88"  12',  Pogg..  100,  579,  1857. 
Rath  obtaincd,  for  Dernbach  crvstals,  st^  =  108"  Sœ,  r.rr'z^  88"  40'.  Vh.  Ver.  Rheinl.,  34,  177, 
1877. 

*  Dauber,  1.  c.    »  Sandb.,  ib..  p.  614.  1857. 

681.  IJNDAOKBRITS.    /.  F.  Vogl,  Jb.  G.  Reichs.,  4,  552,  1858. 

Orthorhombic.    In  oblong  rhombohedral  tables,  grouped  in  rosettes,   and  in  reniform 

H.  =  1^2*5.     G.  =  2*0-2*6.     Luster  vitreous.     Color  verdigris-  to  apple-green.      Streak 

Comp.— Perhaps  8NiO.6CuO.SOs  2As,0».7H,0  =  Arsenic  pentoxide  88*7,  sulphur  trioxide 
1^*9,  cupric  oxide  84*8,  nickel  protoxide  16*4,  water  9*2  =  100. 

AnaL — Lindacker  quoted  by  Yogi,  1.  c. 

As,0.  28*58       SOi6  44       CuO  86  84       NiO  1615       FeO  2*90       H,0  9*82  =  99*78 

Pyr.,  etc. — B.B.  on  charcoal  gives  alliaceous  fumes,  and  fuses  to  a  black  bead.  With  borax 
aud  sait  of  phosphorus  a  copper  reaction.  Soluble  after  long  heatlng  in  hydrochloric  acld,  the 
solution  giving  a  yellowish  brown  precipitate  with  hydrogen  sulphide. 

Obs.— From  Joachimsthal. 

682.  LÙNBBUROITI].    mUner,  Ber.  Ak.  Mûnchen,  291,  1870. 

In  flattened  masses  with  fine  crystalline  fibrous  to  earthy  structure.    G.  ss  2*05. 
Comp.— 8MgO.B90..P30».8HsO    =  Phosphorus   pentoxide   29*8,    boron   trioxide   14*7, 
magnesia  25*2,  water  30  3  =  100. 

Anal.— NOllner,  1.  c. 

PaOs  29  8  B,0, 12*7  MgO  26*8  HtO  82*2  ss  100 

Upon  ignition  a  little  (07  p.  c.)  fluorine  goes  off. 

Obt.~  From  the  gypsum-beariug  mari  of  LQneburg,  HannoTer. 


870  PHOSPHATES,  AR8ENATES-NITRATBS. 

APPENDIX  TO  PHOSPHATES.   AR8EKATE8,  ETC. 

MiRiQUiDiTE  Fremel,  Jb.  Min.,  989.  1872.  673,  1874. 

Rhombobedral.  Id  minute  crystals  wlth  r(10ïl,  E)  and  «(Olld,  —  i);  approz.  angles 
rr'  =  114%  re  =  67*  Ratli.  Faces  r  often  horizontally  striated  and  curved.  Also  maMiVe. 
Brittle.  H.  =  4.  Luster  vitreous.  Coior  blackiah  brown  to  yellowiah  or  reddish  brown. 
Streak  ocher-yellow.    Translucent  to  opaque. 

Contains  As^O»  P,0»,  PbO,  Fe,0,,  H,0;  not  analyzed. 

B.B.,  fusible  to  a  globule,  coloring  the  cbarcoal  yellow  (PbO).  In  matrasa  gives  water, 
and  with  tbe  fluxes  reacts  for  iron. 

Found  at  Schneeberg  with  chalcocite,  pyromorphite,  cuprite,  torbernite,  etc. 

The  following  anenates  of  nickel  need  confirmation: 

Arbenatb  of  Nickel.  Kickelerz  0,  Bergemann,  J.  pr.  Ch..  76,  289,  1858.  iBnigite 
Adam,  Tabl.  Min.,  43,  1869.  Crystalline  massive  or  amorphous.  H.  =4.  G.  =  4*888.  Color 
dark  grass-green  to  brownish  in  spots  where  amorphous:  streak  lightcr. 

(%mp.~Perhap8  Ni»A8«0i»  or  SNlO.AssOt  =  Arsenic  pentozide  88*0.  nickel  protoxide 
62  0  =  100.    Analysis  afforded  : 

A8,0»86  57    P,O»0*14    NiO  6207    CoO0*64    CuOO-84    81,0.0*24    Fe,0.  <r.  =  99*90 

Unaltered  in  the  cloeed  tube.  B.B.  on  cbarcoal  affords  arsenical  fumes;  with  borax  in  R.F. 
gives  a  gray  bead  (nickel);  with  soda  on  cbarcoal  gives  off  arsenical  fumes  and  yields  a  magnetic 
masB.  From  Johanngeorgenstadt,  along  with  the  normal  nickel  arsenate  below,  also  nickel  oxide 
and  native  bismuth. 

Abbbnatb  of  Nickkl.  Nickelerz  C.  Bergemann,  J.  pr.  Ch.,  76,  289,  1858.  Xanthiosite 
Adam,  Tabl.  Min.,  42,  1869.  Amorphous.  H.  =4.  G.  =  4*982.  Color  sulphur-yellow. 
Comp.^Perhaps  NiiAsaO.  or  SNiO.AstO»  =  Arsenic  pentoxide  50*5,  nickel  protoxide  49*6  s 
100.    Analysis  by  Bergemann,  1.  c: 

AstO»  50*58       P,0»<r.        NiO  48  24       CoO  0*21       CuO  0*57       Bi.O,  0*62  =  10017 

Uke  the  preceding  in  pyrognoetic  characters.     Also  occurs  at  Johanngeorgenstadt 


Nitrates. 

68S.    Soda  Hiter  NaNO.    Bhombohedral  è  =  08276 

684.    Hiter  ENO.      Orthorhombio    à:h:é  =  0  59lO  :1 :0^701i> 


686.    Hitrocaloite  CalNO,),  +  wH,0 

686.  Hitromagneiite  Mg(NO,),  +  nïLfi 

687.  Hitrobarite  Ba^XO,),  Isometric,  tetartohedral 


à:h:è 
688.    Oerhardtite  Cu,(OH).(NO,),    Orthorhombio    0-9217  : 1 : 1-1562 


689.  Darapskite  NaNO,.Na,SO,  +  H,0        Tetragonal 

690.  Hitroglauberite  6NaNO,.2Na,SO,  +  3H,0 


683.  SODA   NITIIR.     Soude  nitratée  native  If.  de  Rivero,  Ann.  Mines,  6,  696,  1821. 

Nitrate  of  Soda.    Soda  Niter.    Cubic  Niter.  Niter  cubique.    Natron-Salpeter  Z«mA.,Handb., 

246,  1826.     Nitratin  Haid,,   Handb.,   1885.  Natrouitrite  WeiOnich,   Synops.  Min.,   8,   1875. 

Chilisalpeter,  Salpetersaures  Natron,  Oerm,  Nitro,  Salitre  sodico,  Calicbe,  apan, 

Rhombohedral.     Axis  é  =  0-8276;    0001  A  lOll  =  43°  42',  rr'  =  *73**  30' 
Brooke-Rammelsberg^ 


NITER 
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IsomorphouB  with  calcite.  Usually  in  massive  form,  as  an  incrustation  or  in 
beds. 

Gleavage:  rperfect.  Fracture  cônchoidaly  seldom  observable.  Bather  sectile. 
H.  =  1-5-2.  G.  =  2-:^4-2-29;  2-290  Tarapaca,  Hayes.  Luster  vitreous.  Color 
white;  also  reddish  brown,  gray,  and  lenion-yellow.  Transparent.  Taste  cooling. 
Optically  — .    Double  refraction  strong.    Befractive  indices  for  yellow  (Na),: 


00  =  1-68739 


e  =  1-33608    Schrauf* 


Comp. — Sodium  nitrate,  NaNO,  =  Nitrogen  pentoxide  63-5,  soda  36*5  =  100. 

P3rr«i  etc. — Deflagrates  on  charcoal  with  less  violence  tban  niter,  causing  a  yellow  light» 
and  also  deliquesces.  Colora  the  tlame  intensely  yellow.  Dissolves  in  three  parts  of  water  at 
60**  F. 

Obi. — In  the  district  of  Tarapaca,  northem  Chili,  and  also  in  the  neighboring  pans  oî 
Bolivia,  the  dry  pampa  for  40  leagues,  at  a  height  of  8,800  feet  above  the  sea,  is  covered  with 
beds  of  this  sait  (caliche)  several  feet  in  thickness,  along  with  gypsum,  common  sait,  glauber 
sait,  and  remains  of  récent  shells.  The  OKufrado  or  eiUidie  Jaune  is  a  deposit  rich  in  the  nitrate 
and  colored  vellow  by  alkaline  iodides.  cf.  Y.  L'Olivier,  Ann.  Ch.  Phys..  7,  289,  1B76.  Thèse 
nitrate  deposfts  are  of  great  commercial  value;  they  formerly  belonged  to  Peru,  but  passed  into 
the  hands  of  Chili  in  1884. 

Deposits  also  occur  in  Humboldt  Co.,  Nevada,  25  miles  east  of  Lovelock's  station:  also  near 
Calico,  San  Bernardine  Co..  Cal.    Reported  from  southem  New  Mexico  (Min.  Res.,  1882). 

RaC— '  Ann.  PhiL,  21.  452,  1828;  Rg.,  Kryst.  Ch.,  848,  1881;  Haûy  gives  78'  44',  Mohs  78* 
27',  Schrauf  74"  10'.     An  increase  of  lOO*  C. 


causes  rr^  to  increase  about  27'  Mlr.     ^  Ber.  Ak. 


Wien.  41,  784,  1860. 


684.  NITBR.  Nitrate  of  Potash.  Saltpeter.  Sdpeter,  Salpetersaures  Kali,  Oerm.  Eall- 
salpeter  Hauêtn.,  Handb.,  840,  1818.    Potasse  nitratée  Fr.    Salitre  8pan. 

Orthorhombic.     Axes  à:h:è  =  0*5910  : 1 :  0-7010  Miller*. 

100  A  110  =  30°  35',  001  A  101  =  49°  52',  001  A  011  =  35°  If. 

Fomui:  a  (100,  i-l),  b  (010,  t^i),  e  (001,  0);  m  (110,  /);  x  (012,  i-Q,  k  (011,  1-i),  t  (021,  2-1); 
P  (111.  1). 

Angles:   mm"  =  «Ol*  10*,    aaJ'  =  88*  88',    **'  =  •70*  8^',    iT  =  IW  0*,   pj/  =  88'  20', 

pp"  =  108"  8*,  pp'  =  48*'  88'. 

Twins:  tw.  pi.  m,  pseudohex^onal,  resembling  aragonite.    Generally  in  thin 
crnsts,  silky  tnfts,  and  délicate  acicular  crystallizations. 

Gleavage:  k  (011)  perfect;  b  less  so;  m  imperfect. 
Fracture  subconcnoiaal  to  uneven.  Brittle.  H.  =  2. 
G.  =  2-09-2-14.  Luster  vitreous.  Streak  and  color 
white.    Subtransparent.    Taste  saline  and  cooling. 

Otftically  -.  Ax.  pi.  1  a.  Bx  ±  c.  2E  =  8°  40', 
Mlr.     Kef raotive  indices  for  yellow  (Na)  : 

a  fl  y 

1-88468    1-50562    1-50648      .'.  2V=7M2'    2E=10*' 61' Schrauf 
1-8827      1*5081      1*5046     and  2Er=7'-5  Kohlrausch* 

Comp. — Potassium  nitrate,  KNO,  =  Nitrogen  pent-  After  Mlr. 

oxide  53-5,  potasfi  46-5  =  100. 

P3rr-,  etc.— Deflagrates  vividly  on  burning  coals,  and  détonâtes  with  combustible  substances. 
Colors  the  flame  violet.  .  Dissolves  easily  in  water;  not  altered  by  exposure. 

Obs. — Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the 
earth,  on  walls,  rocks,  etc.  It  forms  abundantly  lu  certain  soils  in  Spain,  £gypt.  and  Persia, 
especially  during  bot  weather  succeeding  i-aiiis.  Also  manufactured  from  soils  where  other 
nitrates  (nitrate  of  calcium  or  sodium)  form  in  a  similar  manner,  and  beds  called  nitriaries  are 
arranffed  for  this  purpose  in  France.  Germany,  Sweden,  Hungary,  and  other  countries.  Refuse 
animal  matter,  also,  if  putrified  in  calcareous  soils,  gives  rise  to  the  calcium  nitrate.  Old  plaster, 
lixiviated,  affords  about  5  p.  c.  of  niter.     In  India  it  is  obtained  in  large  quantities  for  the  arts. 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth covering  the  bottom 
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of  a  large  cave.  Also  in  other  caTerns  in  the  Mississippi  Talley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberlaud  table-laud«  afford  it  abuudautly. 

Niter,  according  to  Frankenheim,  is  dimorphous.  like  calcium  carbonate;  one  form  ortbo- 
rhombic  and  isomorphous  witli  aragonite,  the  other  rltambohedral,  like  soda  niter  (q.v.), 
iflomorphous  with  calcite.  The  former  is  the  normal  one  between  —  lO""  C.  and  800°  C.  ;  and 
between  thèse  températures  the  rhombohedral  is  easily  trausformed  into  it.  Above  300'  the 
rhombohedral  is  the  normal  one,  the  orthorhombic  hère  changing  to  it,  and  retaking  again  its 
form  on  a  diminution  of  température,  Pogg.,  92,  354,  1854. 

ReL— I  At  19'  C,  Phil.  Mag.,  17,  38,  1840:  Min.,  601,  1852;  an  increase  of  100^  increases 
kkf  about  44',  mm!  remains  about  constant.  '  Ber.  Ak.  Wien,  41,  787,  1860.  *  Zs.  Er.,  2,  102, 
1877. 

686.  NITROOALOITB.  Ealksalpeter  Hau9.,  Handb.,  1813.  Nitrate  of  Mme.  Calcium 
nitrate.  Chaux  nitratée.  Nitrocalcite  &iep,.  Min.,  2,  84,  1886.  Calcinitre  Hvot.,  Min..  2,  430, 
1841. 

In  efflorcscent  silken  tufts  and  masses.     Color  white  or  gray.    Taste  sharp  and  bitter. 

Gomp. — Hydrous  calcium  nitrate,  Ca(NOa)t  +  nHsO.  The  amount  of  water  of  crystalliza- 
tion  is  uncertain. 

Pjrr.,  etc.— On  buming  coals  it  slowly  fuses  wlth  a  slight  détonation,  and  dries.  Very  déli- 
quescent before,  but  not  after,  being  desiccated  by  beat. 

Oba. — It  occurs  in  silky  effloresceuces,  in  many  limestone  cavems,  as  those  of  Kentucky. 
The  sait  forms  in  covered  spots  of  earth.  where  the  soil  is  calcareous,  and  is  extensively  used  in 
tbe  manufacture  of  saltpeter.  According  to  Hausmann,  a  large  part  of  the  so-called  niter  in 
nature  is  this  sait. 

On  the  crystallization  of  the  artif.  sait,  Ca(NO.)t -|- 4UaO,  cf.  Rg.,  Er.  Ch..  858,  1881 
(Mgc,,  etc.). 

686.  NITROMAaNBBITB.  Nitrate  of  Magnesia  Beud.,  Tr.,  2,  884,  1882.  Nitio- 
■ngneaite  Shep.,  Min.,  2,  85,  1885.  Magnesiuitre  Huot.,  Min.,  2,  481,  1841.  Magnésie  nitratée. 
Magnesia  salpeter. 

Ir  effloresceuces.    White.    Taste  bitter. 

Oon^k — Hydrous  magnésium  nitrate,  Mg(NOs)s  4*  ^HaO. 

Oba» — From  limestone  caves,  along  with  nitrocalcite. 

Hie  existence  of  this  species  as  a  natural  product  bas  not  yet  been  clearly  made  out. 

Ob  tbe  artif.  sait,  Mg(NO,),  +  6H.0,  cf.  I^.,  Er.  Ch.,  859,  1881  (Mgc.). 


r.  mTROBARITB.  Barytsalpeter,  SalpetersaurerBaryt,  Oerm.  Nitrobarite  IT  C.LgwU, 
Xat-,  16.78,  1882. 

Iftf—gyric:  tetartohedral.    In  octahedrons  made  up  of  the  plus  and  minus  tetrahedrons, 
m  ma  lil:  also  in  twins  like  spinel. 

v^*y$&fti3i  colorless,  in  part  covered  with  a  thin  brownish  black  coating  resembling  wad. 
^  i[^->Barium  nitrate,  Ba(N0s)s  =  Nitrogen  pentoxide  41*4,  baryta  58*6  =  100. 
^— FSwi  Chili,  exact  locality  unknown. 

Ifiraù  cTvstals  are  tetartohedral  and  often  highly  modified.  Cf.  Sec.,  Pogg.,  109,  866, 
imt  3biuitk.  2a.  Er..  1.  51,  1877;  Lewis,  ib.,  2,  64;  Wulff,  ib.,  4,  122,  1879;  Henriques.  ib., 
«.  i&  3«^.  «summary  is  given  in  Rg.,  Er.  Ch..  854,  1881. 


.• 


K  L,  Wellê  and  8.  L.  Penfleld,  Am.  J.  Se,  30,  60,  1885. 

vrra.r -.-m'jie.     Axes  â:h:è  =  0'92175  :  1  :  1-15617  Penfield. 

•  =  ^*^  40',  001  A  101  =  51°  26f ,  001  A  011  =  49°  8^'. 

:  aOl.  2.i)  u>  (223.  |)  t  (778,  J)  ^  (221.  2) 

U'-î,  \)  «  (7-710.  ,V)  P  (111,  1)  r  (551. 5) 

-  T 13-20,  i§)  u  (3:J4.  J) 

^   -r  ^  cu>  =  48  4(»i'  f  •  ~  :>0^  37  8»      =  89'  45' 

=r -^    •»  c»  =  50  :î  r.^  -  7:     40'  j)fy"  =  7V  34" 

=r    ^  Jf  eu  =  51  .V..  rr  =  ,s:r  19'  m"   =  81'  84' 

=r   -4r  a^  c<   =  56  ir  ;;;.'  =  7S°  44'  tp     =  »89'  8i' 
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In  crystals,  the  pyramidal  zone  strongly  striated  and  the  &ce8  often  in 
t>Bcillatory  combination. 

Cleavage:  c  highly  perfect^  yielding  flexible  laminse  ; 
a  les8  perfect.  Sectile,  fragile.  H.  =  2.  G.  =  3  426. 
Luster  vitreous,  brilliant.  Golor  deep  emerald-green. 
Streak  li^ht  green.     Transparent. 

Pleocnroic:  ||  t  {4)  blue,  ||  b  (i)  and  \  a  (è)  green. 
Optically  — .  Ax.  pi.  \b.  Bx  J_  c.  Dispersion  p  <v. 
Axial  angles:  2Ky  =  76°  20',  2K^  =  80°  4'      (n^  =  1-703,  n^  =  1-722). 

Comp — Basic    cupric    nitrate,  Cu(N0.),.3Ca(0H),  or  4CuO.N,0,.3H,0  = 
Nitrogen  pentoxide  22*5,  cupric  oxide  66*2,  water  11*3  =  100. 

AnaL— H.  L.  Wells,  1.  c. 

1.  N,0»  32-76  CuO  66-88  H.0 1126    =    100-40 

d.  [22*25]  66*26  11*49     =     100 

Pyr.,  etc. — ^Fuses  at  2,  coloriDg  the  flame  green.  With  soda  on  charcoal  easily  reduced  to 
metalhc  copper  witb  déflagration.  In  the  closed  tube  gives  nitrous  fumes  and  strongly  acid 
water.     Soliible  in  dilute  acids;  insoluble  in  water. 

Obs. — Occiirs  with  acicular  crystals  of  malachite  in  cavities  in  cuprite  at  the  United  Verde 
copper  mines  at  Jérôme,  Arizona;  onlv  a  few  spécimens  hâve  been  found.  ' 

Named  after  Charles  Glerhardt,  the  chemist  who  first  established  the  composition  of  the 
corresponding  artificial  sait,  Ann.  Ch.  Phys..  18,  178.  1846,  or  C.  R..  22,  961,  1846. 

Artif. — Obtained  by  Gerhardt  (1.  c.)  as  already  noted.  Further,  the  same  compound  bas 
been  formed  by  Wells  by  heating  a  solution  of  normal  nitrate  with  metallic  copper  in  a  seal^ 
tube  to  150^  C.  for  24  hours  or  more.  The  crystals  (Pfd.)  were  tabular  |  e  and  elongated  |  S. 
Hie  form  is  near  that  of  the  hatural  crystals,  but  they  are  referred  to  the  monocli nie  System  with 
the  axial  ratio  d  :  î  :  é  =  0*9178  :  1  :  1-1402;  fi  =  *85'  27'  =  001  A  100.  Observed  forms: 
a  (100),  e  (001).  m  (110),  d (101).  e (011).  Angles:  ed  =  ♦48' 25*',  «'  =  *97'  19',  mm"  =  84" 
W.  em  =  86°  89 .     Twins:  tw.  pi.  a. 

CleavMge:  e  perfect.  Brittle.  Luster  brilliant.  Color  dark  green.  Transparent.  Pleo- 
chroic.  green  and  blue  Ax.  pi.  |  b.  Négative  bisectrix  in  the  obtuse  axial  angle.  Dispersion 
p  <v.     2Hp,  =  68*  M)'  (section  not  exactly  i  ft). 

Bourgeois,  however,  bas  repeated  thèse  experiments  and  obtained  orthorhombic  crystals;  he 
bas  aiso  ootained  similar  results  by  heatine  the  nitrate  of  copper  in  a  sealed  tube  at  180*  with 
urea,  Bull.  Soc.  Min.,  13,  66.  1890.  Michel  bas  also  obtained  orthorhombic  crystals  of  the  sam* 
basic  nitrate  at  ordinary  températures  and  under  the  normal  atmospheric  pressure  by  the  action 
for  several  years  of  a  solution  of  cupric  nitrate  and  fragments  of  Iceland  spar  (ibid.,  p.  189). 


689.  DARAPSKTTE.    A.  Dielee,  Zs.  Er.,  19.  446,  1891. 

Tetragonal.     lu  square  tabular  crystals  with  several  undetermined  pyramids 
on  the  edges.     Colorless.     Transparent. 

Comp.— NaNO,.Na,SO^  +  11,0  =  Nitrogen  pentoxide  22*0,  sulphur  triozide 
32-7,  soda  38*0,  water  7*3  =  100  ;  or,  Sodium  nitrate  34-7,  sodium  sulphate  58*0, 
water  7  3  =  100. 
AnaL — Dietze,  l.c. 

NaO»  22-26  SO.  82 88  Na,0  88-27  H.O  7*80  =  10071 

The  water  is  readily  expelled  by  beat,  without  decrepitation. 

Obs.— From  the  Pampa  del  Toro  in  Atacama,  Chili  ;  intimately  associated  with  blOdite  and 
soda  niter.    Named  after  Dr.  L.  Dnrapsky. 

690.  NITROGLAnBBRrrE.  SehtratUemberg,  Domeyko.  8d  App.,  Min.  Chili,  46,  1871. 
From  the  désert  of  Atacama,  fonniug  a  wliite,  homogeneous  mass  with  fibrous  crystalline 
structure.  Comp.— 6NaNO|.2NaaS04.8H,0  =  Sodium  nitrate  60-1,  sodium  sulphate  83-6» 
water  6*4  =  100.    Analysls: 

Na,SO«  88-90  NaNO.  60*86  H.O  5*75    =    100 

DlflsolTes  in  water.  An  artificial  sait,  having  the  composition  2NaNOs.2Nat804.8HiO,  haa 
been  described,  cf.  Rg.,  Eryst.  Ch.,  468,  1881. 


Oxygen    Salte. 


6.  BORATES. 


The  aluminates,  ferrâtes,  etc.,  alHed  chemically  to  the  borates,  hâve  been  aiready  Intr»* 
duced  among  the  ozides.  They  include  the  species  of  the  Bpinel  Group,  pp.  22^^,  also 
chrysoberyl,  p.  229,  etc. 


691.  HordenskiSldine 

692.  Jeremejevite 

693.  SuBsexite 

694.  Ludwigite 

696.  PinakioUte 

696.  Hambergite 

697.  Szaibelyite 

698.  Boracite 

699.  Bhodinte 

700.  Warwiokite 

701.  HowUte 


OaSn(BO,). 

AIBO, 

H(Mii,Mg,Zii)BO. 

Mg,FeFe.B.O,. 


n      m 


Mg,MnMn,B,0„ 
Be,(OH)BO, 

H.Mg.,B.O..? 
Mg,Cl,B,.0,. 

RA1.B.0, 

Mg.PeTi.B.O„? 

H.Ca,B,SiO,, 


Rhombohedral 
Hexagonal 

Orthorhombic 
Orthorhombic 


è  =  0-8221 
è  =  0-6836 


à  :i  :é 
0-8338  :  1  :  0-5881 
0-7988  :  1  :  0-7268 


iBometric,  tetrahedral 

Isometrîcy  tetrahedral 
Orthorhombic        à:h  =  0-977  : 1 
Orthorhombic 


702.  Lagonite  Pe(BO,),.lJH,0 

708.  Larderellite       (NHJ,B.0„.4H,0       Monoclinic? 


704.  Colemanite         Ga,B.0,,.5H,0 

Priceite,  Pandermite 
706.  Pinnoite  MgB,0,.3H,0 


à:t:è  p 

Monoclinic    0-7748  :  1  :  0-5410  69**  51' 


Tetragonal    è  =  0-7609 

àxïxè  P 

706.  Heintzite  K,Mg,B.,0„.16H,0?  Monoclinic    2-9137  : 1 :  17338  80°  12^^ 

707.  Borax  Na,B,O,.10H,O  Monoclinic    1-0995  :  1 :  0-5632  73**  25^ 

708.  Ulexite  NaCaB.0,.8H,0? 

709.  Bechilite  CaB,0,.4H,0 

Hayesine     CaB,0,.6H,0? 

710.  Hydroboracite    CaMgB,0,,.6H,0        Monoclinic? 
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NORÛSSBEIOLDINB-JBRBMKJSVITE. 


Axifl  i  =  0-8221;  0001  A  lOÏl  =  43"  30^'  Brôgger. 

ith  the  forma:    c  (0001,  0),  a  (1120,  f-2),  r  (lOÎl,  B). 


«91.  NOBDBNSEIÔUIINR    NordeasklOldin  W.  C.  Brvgger.  O.  FOr.  F6rh.,  9,  H», 
a.Kr.,  1«.  ai,  1890, 
fihombohedral, 
In  tabular  crj 
Anglea:  cr.=  *43'  30^',  rr'  =  73°  12',  ar  =  53"  24' 

Cleavage:  basai,  perfect.  Fracture  coochoidal. 
Biittle.  H.  =  6  5-6.  G.=  4-200  Cleve.  Luster  eome- 
what  pearly  on  c;  elaewhere  vitreous.  Color  snlphur-, 
lemon-,  or  wine-jellow.  Transparent  to  transluceot. 
Optically  négative.     Double  refraction  strong. 

Comp. — A  borate  of  calcium  and  tin,  CaSn(BO,),  or  CaO.SnO,.B,0,  =  Boron 
trioiide  25'1,  tin  dioxide  54  >5,  lime  20  4  =  100. 

Regarded  by  Orotb  as  a  Btennate.  Ca(BO)i&nO(.    BrQgger  points  to  BlmUaritj  in  axial  ratio 
to  pioustlle,  alao  calclt«  and  soda  ait«r. 
Aii*L— P.  T.  CloTC,  1.  c. 

B,0.  [SB  18]  SnO,  6Ô-75  ZtO,(T)0-90  CaO  »«  ign.  1-72-  =  100 

>  Probably  aiso  B,Oi. 

Pyr^  «te— B.B.  on  tbe  platlnum  wire,  when  strongly  heated,  ainters  but  does  not  fuse, 
though  coloriDg  the  flame  green,  especially  after  beiog  moiatened  wltb  sulpburic  add.  Olvea 
a  colorlesa  glass  wilh  aall  of  pbosphoruB  after  long  blowiDg.  Only  impetfeclly  decomposed 
by  hydrocblorlc  acld. 

Oba. — From  tbe  Igland  ArQ  in  tbe  Lange«und  flord.  soutbem  Norway;  occura  very 
■paringly.  wiib  meliphanite,  homillte,  cancriaile,  elteollte,  etc. 

Mamed  in  bouor  of  tbe  SnedUb  Diineraloglat  and  explorer,  A.  E.  Nordenaklltld. 


893. 

WOtky.  Ber,  Ak.  Berlin,  671, 
Tereiaeyevile. 

Hexagonal.     Axis  i  =  0*68358;  0001  A  lOll 


Fonu:  a  (llSO,  t-S),    e  (2lB0,  t-|), 

g  (4l63,  |-|).  AIbo  variouB  Tlclnal  forma,  e,  fi,  etc. 

Angles:  n»'"  =  33- lOl',  /  "  =  Bô"  29  .    <M" 

^  =  14*  87,  d(f  =  36°  6è ,  gg'  =  48°  81',  gg'  =  28' 


38"  17'  6"  Websky. 
(I0i4,  i),   /  <10i8.  i).    d  (lOil,  1),    8  (7075.  ï). 


11',  aff^  =  16°  44'. 


y"'  =  «5°  iff,  »»'  =  11*  n; 


In  elon|;ated  priems  resembling  béryl;  summite  rounded  and  prismatic  faces 
broken  by  vicinal  planes. 

Cleav^e  none.  Fracture  nneven.  Brittle.  H.  =  6-5.  G.  =  3*28.  Luster 
Titreons.     ColorlesB  to  paie  yellow.     Transparent.    Optîoally  Degative. 


Figs.  1-8.  Websky;  4.  Klefn. 
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this  he  Jimits  the  original  name  of  Damour.  He  assumes  also  a  twlnning  with  tw.  azk 
j.  a  (1130)  with  hemimorphic  development.  Within,  more  or  less  irregularly  bounded,  is  a 
core  in  sectors  seeming  to  form  an  orthorhombic  trilling;  to  this  he  gives  the  name  eichtoâidiie. 
Optically  biaxial.  For  the  former  he  gives  è  =  0'68358;  for  the  latter  he  deduces  à  :  b  :  è  = 
0*5523  :  1  :  0*5434,  with  the  forms  z  (104),  p  (101).  y  (186).  Optically  ~.  Ax.  pi.  inclined  80* 
to  the  prismatic  edges.  2E  =  52°,  p  >  v.  /3  =  1*64.  The  terminal  planes  referred  to  the 
eichwaldite  project  at  the  extremity  beyond  the  jeremelevite  (f .  2. 8).  The  crystallographic  résulta, 
based  upon  the  various  reflections  f  rom  the  parts  of  the  rounded  summits.  must  be  regarded  aa 
more  or  less  uncertain,  and  it  is  difflcult  to  believe  that  the  two  parts  of  the  crystals  are 
fundAinentally  distinct. 

Klein  (Jb.  Min.,  1,  84,  1891)  bas  studied  the  optical  structure  more  miuutely.  He  liuds  a 
section  to  consist  of  three  and  often  four  parts  (f.  4),  of  which  A  is  uniaxial;  B  is  biaxial  with 
variable  ansie,  6**  to  35"  (in  air),  ax.  pi.  ledge  B/C;  C,  divided  into  differently  orientated  sectors, 
is  biaxial  with  an  angle  of  52'',  az.  pi.  \n  Ui  L  Une  bisecting  angle  BiBt,  etc.;  tiually,  2>,  some- 
times  but  not  always  observed.  is  uniaxia^  aud  négative  like^.  £levntion  of  température  makea 
no  change  in  optical  relations,  but  pressure  normal  to  the  axis  è  miide  A  biaxial  with  ax.  pi. 
±  pressure:  while  with  both  B  and  C  the  axinl  angle  could  be  increased,  or  diminished  to  0*, 
according  as  the  pressure  was  normal  or  parallel  to  the  ax.  plane.  No  différence  in  density 
could  be  detected  between  the  parts  A,  B.  C, 

Comp. — An  aluminium  borate,  AIBO,  or  Al  0,.B,0,  =  Boron  trioxide  40*6, 

alnmina  59*4  =  100.    Â  little  iron  sesquioxide  replaces  part  of  the  alumina. 

AnaL— Damour,  1.  c. 

G.  =  8-28  B,0.  [4019]  Al.0. 5608  Fe,0, 408  K,0 0*70  =  100 

P3rr.-'B.B.  in  the  forceps  loses  its  transparency,  becomes  white  and  tinges  the  flame  green, 
but  does  not  fuse.  Gives  a  fine  blue  when  moistened  with  cobalt  solution  and  subsequently 
ignited.  In  fine  powder  dissolves  in  concentrated  caustic  potash  leaving  a  faint  residue  of  iron 
sesquioxide. 

Obs. — Collected  by  the  dii*ector  of  the  Neichinsk  mines,  J.  1.  Eichwald,  at  Mt.  Soktuj,  a 
northern  extension  of  the  Adun-Chalon  chain  in  Dauria,  in  the  Ncrchinsk  mining  région  in  east- 
ern  Sibeiia;  ihe  crystals  were  found  loose  in  a  granitic  sand  beueath  the  turf. 

Jeremejevite  is  named  after  Prof.  Eremeyev  (Oerm.  Jereméjew),  of  the  School  of  Mines  at 
8t.  Petersburg  :  the  name  hère  retains  essentially  the  German  form. 

On  a  borate  of  aluminium,  SAlaOa.BaOi,  and  other  borates  prepared  by  Ebelmen,  cf.  Ann. 
Ch.  Phys.,  33,  63,  1851,  also  Mallard,  Bull.  Soc.  Min..  11,  808,  1888. 

693.  SnSSEXITB.    O.  J.  BrusK  Am.  J.  Se,  46.  140,  240.  1868. . 

Orthorhombic* (?).     In  fibrous  seams  or  veins. 

H.  =3.  G.  =  3*42.  Luster  silky  to  pearly.  Color  white  with  a  tinge  of 
pink  or  yellow.     Translucent, 

Comp.— HRBO,,  where  R  =  Mn,  Zn,  and  Mg,  or  2(Mn,Zn,Mg)0.B,0,.H,0  = 
Boron  trioxide  34'1,  manganèse  protoxide  41-5,  magnesia  15*6,  water  8*8  =  100» 
Hère  Mn  (+  Zn)  :  Mg  =  3  :  2.  In  anal.  %  the  ratio  of  Mn  :  Zn  :  Mg  =  0*536  : 
0  -040  :  0-398. 

Anal.— 1,  Brush,  mean  of  6  partial  analyses,  Am.  J.  Se,  46,  240,  1868.  2,  Penfield,  Am. 
J.  Se..  36,  823,  1888. 

MnO         Zn         MgO       H,0 

4010         —         1703       9*59  =  98*61 

8808       8-24       15*92       8*53  H,0  at  250"  090  =  &9-98 

Pyr.,  etc. — In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric 
paper  is  moistened  with  this  water,  and  then  with  dilute  hydrochloric  acid,'it  assumes  a  red 
color  (boric  acid).  In  the  forceps  fuses  in  the  tlame  of  a  candie  (F  =  2),  and  B.B.  in  O.P. 
yields  a  black  crystalline  mass,  coloring  the  flame  intensely  yellowish  green.  With  the  fluze» 
rcacts  for  manganèse.     Soluble  in  hydrochloric  acid. 

Obs.— Found  on  Mine  Hill,  Franklin  Fumace,  Susscx  Co.,  K.  J.,  associated  with  franklinite, 
zincite,  willemite,  and  other  manganèse  and  zinc  minerais.  Kamed  from  the  county  in  which 
the  locality  is  situated. 

ReL—i  Cf.  Dx.,  Min..  2.  16,  1874. 


* 

B,0, 

1. 

81-89 

2. 

G.  =  8  128 

88-81 

LUDWIQITE^PINAKIOLITB.  87T 

694.  I.nDWIOITE.    O,  Têchermak,  Mîd.  Mitth.,  59,  1874. 

Orthorhombic,  Renard*.  Prismatic  angle:  mm'"=  89**  20'.  Observed  forma: 
110,  410,  310,  120  Mallard'. 

Iti  fînely  fibrous  masses;  fibers  parallel,  often  radiating;  also  short  and  inter- 
woTen.     Extinction  parallel. 

Tough  upon  fracture,  but  easily  eut.  H.  =5.  G.  =  3 •91-4 '02.  Luster  silky 
on  fresh  fracture.  Golor  blackish  green  to  nearly  black  with  a  tinge  of  violet; 
greenish  brown  in  microscopic  splinters.  Streak  dark.  Strongly  pleochroic. 
Axial  plane  probably  J_  prismatic  axis. 

Comp.— Perhaps  3MgO.B,0,  +  FeO.Fe.O,  =  Boron  trioxide  16-é,  iron  sesqui- 
oxide  37*9,  iron  protoxide  17'0,  magnesia  28*5  =  100. 

The  above  formula  of  Tschermak  and  Ludwig  ânds  sorae  support  in  the  fact  that  a  corre- 
sponding  composition  is  obtained  by  Flink  for  pinakiolite,  which  be  characterizes  as  a  manganese- 
ludwigite.  Wbittield's  analysis,  bowever,  gives  différent  résulta.  He  obtains  the  ratio 
MgO  :  FeO  :  Fe«Oa  :  B,Os  :  H,0  =  76  :  24  :  24  :  17  :  20;  the  first  three  terms  hère  agrée  with 
Tschermak's  formula,  the  others  do  not.  Further,  RO  :  (BaO»  +  Fe«0i)=:3  : 1,  also  Hi  :  Mg  :  Fe 
=  1:8:1  and  B  :  Fc  =  3  :  3  nearly.  The  corresponding  percentage  composition  is  :  Boron 
trioxide  11*2,  iron  sesquioxide  88*4,  iron  protoxide  17-8,  magnesia  28*8,  water  4*8  =  100. 

The  formula  is  then  3(H,,Mg,Fe)0.(B,Fe)«0s  or  8R0.B,0s.  analogous  to  that  of  sussexite. 

Anal.— 1,  2,  Ludwig  and  SipOcz;  1  mean  of  7  partial  analyses.  8,  Whitfield.  Am.  J.  Se., 
34,  284.  1887. 


G. 

B,G. 

Fe,0, 

FeO 

MgO 

MnO 

H,0 

1.  Dark  green 

8-961 

1609 

89-92 

12  46 

8169 

tr. 

—     =    10016 

2.  Btack 

4016 

15  06 

89-29 

17-67 

26*91 

tr. 

—      =      98-98 

8.       " 

1204 

87-98 

1578 

80*57 

0-16 

8-62    =    10010 

r.,  flic.— Heated  in  the  air  the  minerai  becomes  led;  in  fine  splinters  fusible  with  difflculty 
to  a  black,  strongly  magnetic,  slag.  With  the  fluxes  gives  the  reaction  for  iron.  Dissolved 
slowly  by  cold  hydrochloric  acid  when  in  the  state  of  a  une  powder. 

Obs.— Occurs  embedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  mag- 
netitc,  at  Morawitza  in  the  Banat,  Uungary;  the  magnetite  is  embedfded  in  the  minerai  in  the 
form  of  grains  or  fine  tbreaa-like  veins. 

Named  after  Ernst  Ludwig,  Professor  of  Chemistry  at  Vienna. 

Alt.— F.  Berwerth  hasdoscribed  (ibid.,  247, 1874)  ludwigite  altered  to  limonite.  An  analvsia. 
of  material.  having  a  brownish  red  color,  and  gmduating  insensibly  into  pure  ludwigite,  afforded: 
Fe,0,  75*84,  MuO  <r.,  CaO  009,  MgO  5  80,  CO,  1*65,  SiO,  2*88,  H,0  14*51,  B,0, 0-80=101-02. 
G.  =  8*41.  Besides  the  limonite  (88*17  p.  c),  some  talc,  brucite,  magnesite,  and  calcite  are  also 
présent  as  mechanically  mixed  impurities. 

Arti£ — An  artifioinl  borate  allied  to  ludwigite  bas  been  prepared  by  Ebelmen,  cf.  Mld.,  Le; 
it  is  orthorhombic  with  a  prismatic  angle  of  89"*  lO'. 

ReC— 1  Bull.  Ac.  Belg.,  9,  547,  1885.    *  Bull.  Soc.  Min..  11,  810,  1888. 

696.  PINAKIOUTS.    Pinakiolith  (?.  Flink,  Zs.  Kr.,  18,  861,  1890. 

Orthorhombic.     Axes  à:l:i=:  0*83385  :  1  :  0*58807  Flink*. 

100  A  110  =  39^  49^',  001  A  101  =  35**  11|',  001  A  011  =  30°  27^'. 

Format    h  (010,  i-f),    l  (810,  i-%    e  (011,  14)  as  tw.  plane. 
Angles:    W  =  74*  28',    M'  =  ♦81'  4',    ee'  =  ^W  65',    le  =  82'  12'. 

In  small  rectangnlar  crystals  tabular  |j  &,n8aal1y  thin  and  often  bent  or  broken. 
Twins  common  with  e  (011)  as  tw.  pL;  m  habit  crnciform,  the  axes  crossing  at 
angles  of  nearly  60°  and  120°. 

Cleavage:  h  rather  perfect.  Very  brittle.  H.  =  6.  6.  =  3*881.  Luster 
metallic,  brilliant  on  crystalline  faces.  Golor  black.  Streak  brownish  gray. 
Absorption  b  >  a  >  c.  Optically  — .  Ax.  pi.  ||  c.  Bx  i.  è.  Ax.  angle  about 
60°.    iMspersion  nrobably  v  >  p, 

Comp,— .3MgO.B,0,  -f  MnO.Mn^O,  =  Boron  trioxide  16*7,  manganèse  sesqui- 
oxide 37*7,  manganèse  protoxide  16*9,  magnesia  28*7  =  100. 
AnaL— Flink,  1.  c.    la  from  1,  after  deductiug  SiO,  and  H9O. 
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1. 
la. 


B,Ot      MnsO«     FesO«     MgO      CaO 

ISeS       49-80       2*07       28*68        100 
16-06       60*68       2-12       2080       112 


PbO 

0*76    SiO,  1-21,  H,0  0*47  =  00*23 
0-78    =  100 


A  determiDation  of  the  oxygen  set  free  gave  4-84  p.  c.  (required  by  tbe  formula  8*80). 

Pyr.,  etc. — Fuses  with  some  difflculty  to  a  black  non-magnetic  glass.  With  potassium 
bisulpbate  and  fluorite  colore  the  flame  intenscly  ffreen.  Reacts  for  manganèse  with  the  fluxes. 
Dissolves  in  warm  concentrated  hvdrocbloric  acid  with  tbe  évolution  of  chlorine. 

Oba.— Occura  at  Lângban,  Werinland»  Bweden,  in  bands  in  granular  dolomite  with  haus* 
mauiiite.    Also  associated  with  tephroite»  mauganopbyllite,  berzeliite. 

Named  from  niràKior,  a  tmaU  iablet,  and  Xi^oi,  êione,  in  allusion  to  the  form  of  the 
crystals. 

Réf.— 1  L.c;  cf.  also  firOgger,  ibld.,  p.  876,  on  the  morphological  relations  of  plnakiolite  to 
manganite,  etc. 

696.  HAMBBRaiTB.     TT.  C.  Brôgger,  Zs.  Er.,  16.  66,  1800. 
Orthorhombic.     Axes  à:l\è^  0-79877  :  1  r 0-72676  Brôgger. 
100  A  110  =  38°  37',  001  A  101  =  42°  17J',  001  A  011  =  36^  OJ'. 

Forma:    a  (100,  ^i),  b  (010,  ùl)\  m  (110,  1)\  e  (011,  1-i). 

Angles:    mm"  =  IV  14'.  Im  =  *61'  28',  ée'  =  ♦72*  1',  me  =  68"  28*'. 

In  prismatic  crystals  (f.  1),  the  faces  a  vertically  striated. 

Cleavage:  b  perfect;  a  less  so.  Brittle.  H.  =  7*5.  O.  =  2*347.  Luster 
Titreous.     Color  grayish  white.    Transparent  to  translncent. 

Optically  +.  Ax.  pi.  ||  b,  Bx  i.  c.  Double  refraction  very  strong.  Disper- 
sion small  V  >  p.    Axial  angles,  Bgr.  : 

.-.  2Vr  =  86-  50' 
.-.  2Vy  =  87'  7 
.-.  2Vgr  =  87''24f 


ForLi 

ForKa 

ForTl 


2Hiur  =  06**  21' 
2Ha.y  =  06**  42' 
2H«.gr  =  OO'*    8' 


Refractive  indices: 


2Ha.r  =  102^*  46* 
2Hay  =  102*  28' 
2Ho^  =  102"  18' 


ar    =  1-6642 
aj   =  1-5506 


agr  =  1*5608 


fir  =  1-6801 
fij  =  1-5008 
âgr=  1-5028 


,-.  2Vy  =  87'40' 


rr  =  1-6204 
Xj  =  1-6811 
Xgr  =  1-6881 

Comp.— Be,(OH)BO,  or  4BeO.B,0,.H,0  =  Boron  trioxide  37-1, 
béryllium  oxide  53 '3,  water  9-6  =  100. 
AnaL^BackstrOm.  quoted  by  Brôgger,  1.  c. 


BaO,  [86  72] 


BeO  68-25  f 


H,0  1008    =    100 


The  water  goes  ofl  only  at  a  strong  red  beat,  and  the  last  fourth  requlres  the  blast  lamp. 

Pyr.,  etc.— B.B.  decrepitates  violently,  but  does  not  fuse.  Insoluble  in  ordlnary  acids,  but 
completely  dissolved  by  digestion  with  hydrofluoric  acid  over  a  water  bath. 

Obs.— Occure  in  a  small  vein  near  Helgarâen  on  the  mainland  near  the  entrance  to  the 
Langesund  fiord,  southem  Norway.  Tbe  vein  consista  of  feldspar,  black  mica,  barkevikite, 
red  spreustein,  and  in  traces  zircon  and  fluorite. 

Named  after  the  Swedish  minerai ogist,  A.  Hamberg. 


697.  8ZAIBBI.TITB.    Szaibelvit  JT.  F,  Pétera,   Ber.  Ak.  Wien,  44,  148,  June  1861. 
Boromagnesit  Oroih,  Tab.  Ueb.,  88,  1874. 

In  small  nodules  bristled  with  acicular  crystals. 

H.  =  3-4.  G.  =  3.  Color  white  outside,  yellow  within.  Streak  white. 
Translucent.     Optically  biaxial. 

Comp 2Mg,B,0,,.3H,0    or    5Mg0.2B,0,.liH,0    =    Boron    trioxide    38-1, 

magnesia  54  -5,  water  7*4  =  100. 

Anal.— Stroraeyer,  Ber.  Ak.  Wien,  47  (1),  347,  1863,  after  deducting  impurities. 


C  ystals 


BaO,  [38-35] 


MgO  54-65 


H,0  700    =    100 


BORACITB. 
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A  granular  form  contained  more  water  (12*85  p.  c.) 

P3rr.,  •te.— Yields  water.    B  B.  spUts  open,  giows,  and  fuses  to  a  pale,  homllke,  browidah 
r'gray  mass,  colorinç  the  flame  yellowisn  red.    Dissolves  with  difBcultj  in  hydrochloric  acid. 
Obs. — Occurs  m  kernels  embedded  in  a  grav  granular  limestone  at  Rezoânya^in  Hungaij. 
Kamed  af ter  Szajbelyi,  who  collected  the  limestone  containing  it 


698.  BORAOnn.  Eubische  Quarz-Erjstalle  (fr.  Lûneburg)  Latittê,  Crell's  Ann.,  2,  889^ 
1787.  Lûneburger  Sedativ-Spath  Wesirumb,  Kl.  phys..ch.  Abh.,  3,  167.  1789.  Borazit  Wem, 
Bergm.  J.,  898, 1789,  234,  1790.  Borate  of  Magnesia.  Magnésie  boratêe  Fr.  Parasit  O.  Volger, 
Pogg.,  92,  77,  1854.    Massive  Bonicite  of  Stassfurt  =  Stassf urtit  O.  Bose,  Pogg.,  97,  682, 1856. 

Isometric  and  tetrahedi-al  in  external  form  under  ordinary  conditions,  but  in 
molecular  structure  orthorhombic  and  psendo-isometric;  the  structure  becomeB 
isotropic,  as  required  by  the  form,  only  when  heated  to  265°.     Observed  forras'  : 


a  (100,  i4) 
d  (110,  f  ) 
o  (111. 1) 

0,  (lll.  -  1) 


7f  (17-8-0,  i-V)* 
e  (18-80,  i-^)* 
7i  (410,  t4)» 
/  (810,  i-sy 

Also  dottbtful  1210  and  C  (116). 


e    (210.12)» 

/    (580,  H)* 
P   (221,2)» 
2  (652,  |)« 


P  (441,  4)» 
o-.(881,-8)» 
r,  (16Î61,  - 16)» 
n  (211,  2-2)» 


n,  (2Î1,  -  2-2) 
u  (481,  4-|)« 
9  (581,  6-1) 


1. 


3. 


Penetration-twins:  tw.  pi.  o.  Habit  cnbic  and  tetr»- 
hedralor  octahedral;  also  dodecahedral.  Crystals  usually 
isolated,  embedded;  less  often  in  groups.  Faces  o  bright 
and  smooth,  o^  duU  or  uneven.    Also  massive. 

Cleavage:  o,  o.  in  traces.  Fracture  conclioidal, 
uneven.  Brittle.  H.  =  7  crystals.  6.=  2-9-3.  Luster 
vitreous,  inclining  to  adamantine.  Color  white,  inclining 
to  gray,  yellow,  and  green.  Streak  white.  Subtrans- 
parent to  transi ucen t.  0ommonly  shows  double  refrac- 
tion', which,  however,  disappears  upon  heating  to  265°, 
when  a  section  becomes  isotropic.    Bef ractive  indices,  Dx.  : 


»,  =  1-668 

Also,  MId.: 

/?  -  a  =  000477 
.-.  a  =  1-6622 


Uj  =  1-667 


y  -  a  =  0-01074 

/5  =  1-6670  (Dx.) 


Af  ter  Groth. 


iHi  =  1-675 

r-  fi  =  0-00597 
r  =  1  6780 


Strongly  pyroelectric^  the  opposite  polarity  corresponding  to  the  position  of 

the  +  and  —  tetrahedral  faces.    The  faces  of  the  dulî  tetrahedron  o^  (lïl)  form 

the  analogous  pôle,  those  of  the  polished  form  o  (111)  the  antilogous  pôle,  Rose. 

As  very  early  observed,  boracite  commonly  shows  double  refraction,  at  variance  with  the 
€xtemal  form;  this  has  been  varlouslv  explained,  and  some  authors  hâve  attributed  it  to  altéra- 
tion. Sections  show  tw.  lamellœ  wbich  in  gênerai  may  be  explained  (Mallard)  as  haviDg  the 
dodecahedral  faces  as  tw.  plane;  further,  a  simple  dodecahedral  cr3rstal  has  a  structure  as  If 
made  up  of  twelve  biaxial  individuals  (ax.  angle  about  90°),  with  az.  pi.  parallel  to  the  longer 
diagonal  of  the  rhombic  face  to  which  the  bisectrix  is  normal;  other  forms,  however,  show 
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distinct  types  of  internai  structure.  Increase  of  température  brings  about  a  change  in  positio» 
of  the  tw.  lamellœ.  and  at  265""  (Mallard)  they  disappear  and  a  section  becoines  normally  isotropic. 
at  the  same  time  the  pyroelectricity  disappears  alao;  the  molecular  structure  theu  agrées  with 
the  external  crystallographic  form  No  chemical  change  has  tukeD  place,  for  eveu  at  SOC"  no 
chlorine  is  lost  (Jannasch).  The  molecular  structure  of  boracite  has  been  minutely  studied 
optically  and  by  etchiug  especially  by  Klein  and  Baumhaucr,  also  py roelectrically  by  Mack  (cf. 
références  beyoud). 

Comp.— Mg,Cl,B,,0,,  or  6MgO.MgCl,.8B,0,  =  Boron  trioxide  62-5,  magnesia 
31-4,  chlorine  7-9  =  101-8,  deduct  (0  =  Cl)  1-9  =  100. 

A  little  iron  (FeO)  is  sometimes  présent  (as  an  iinpurity?)  and  the  Eùenstoêtfurtit  {Itou- 
boracite,  Uuyssenite,  Dana,  Min.,  799.  1868)  of  Huyssen  from  Btassfurt  is  described  as  hi  ving 
half  the  Mg  repliiced  by  Fe,  Jb.  Min.,  829.  1865.    For  analyses  see  5th  £d.,  p.  596. 

Var. — 1.  Ordinary.  In  crystals  of  varied  habit.  2.  J/aMiv«.  with  sometimes  usubcolumnar 
structure;  Situtfurtiiê  of  Rose.  It  resembles  a  âne-grained  white  marble  or  granular  limestone. 
Panuite  of  Volger  is  the  plumose  interior  of  some  crystals  of  boracite. 

Pyr.,  etc. — The  massive  variety  gives  water  in  the  closed  tube.  B.B.  both  varieties  fuse  at 
2  with  intumescence  to  a  white  crystalline  I3earl.  coloring  the  tJame  çreen;  heated  after  moisten- 
ing  with  cobalt  soluti<m  assumes  a  deep  pink  color.  Mixed  with  oxide  of  copper  and  heated  on 
charcoal  colora  the  tlame  deep  azure-bluc  (copper  chloride).     Soluble  lu  hydrochloric  acid. 

Alters  very  slowly  on  exposure,  owing  to  the  magnésium  chloride  présent,  which  takes  up 
water.  It  is  the  fréquent  présence  of  this déliquescent  chloride  in  the  mtissive  minerai,  thusorigl- 
nating.  that  led  to  the  view  ihat  there  was  a  hydrous  boracite  (stassfurlite).  Farasite  of  Yoleer 
is  a  resuit  of  the  same  kiud  of  altération  in  the  interior  of  crystals  of  boracite  ;  this  altération 
giving  it  its  somewhat  plumose  character,  and  introducing  water. 

Obs.— Observed  in  beds  of  anhydrite,  gypsum,  or  sait.  In  crystals  at  Kalkherer  and  Schild- 
stein  in  LUn^burg,  Hannover;  at  Segeberg,  near  Kiel,  in  Holstein;  at  Luneville,  La  Meurtbe, 
France:  massive,  or  as  part  of  the  rock,  also  in  crystals,  at  Stassfurt,  Prussia.  When  from  tha 
camallite  layer  it  is  fine  granular  or  compact,  with  conclioldal  fracture,  whife  or  greenish;  from 
the  kainite  layer  it  is  white,  soft,  with  earthy  fracture  and  yellowish  or  reddish  in  color  (Precht 
and  Wittjen).  It  occurs  at  Douglashall,  Westeregeln,  in  crystals  pseudomorph  after  quartz. 
(Ochsenius,  Jb.  Min.,  1,  271,  lt'89). 

It  has  been  urged  that  the  original  minerai  from  which  the  pseudomorphous  crystals  callcd 
achtaragdite  may  bave  been  formed  was  boracite,  cf.  p.  485  and  Zs.  Kr.,  17.  98.  1889. 

Artif.— Obtained  bv  Heintz  (Pogg.,  110,  618,  1860)  by  fusing  a  mixture  of  10  parts  boric 
acid,  100  of  sodium  chloride,  5  of  magnésium  borate.  Also  in  the  wet  way  by  A.  de  Gramont^ 
Bull.  Soc.  Min.,  13,  252.  1890. 

ReL— 1  See  Mlr.,  Min..  602,  1852.  •  Schrauf,  Min.  Mitth.,  114,  1872.  Atlas  xxxvi.  1877. 
•  Klein,  Jb.  Min..  1,  242,  1884.  «  Mgg.,  ibid.,  1.  251.  1889.  »  Bkg.,  Westeregeln.  Zs.  Kr.,  16» 
672,  1889;  n,  (not  n)  is  given  by  Miller. 

•  On  the  double  rrfraciion  phenomena  of  boracite  see  :  Brewster,  Ed  Phil.  J.,  6,  217,  1821; 
Biot,  C.  R..  13, 155, 1841;  Volger.  Monographie,  Hannover,  1855:  Dx..  N.  R.,  p.  5, 1867,  Min..  2, 
4,  1874;  Mld.,  Ann.  Mines,  10,  93.  1876;  Bull.  Soc.  Min.,  2,  147.  1879;  also  on  the  effect  of 
heat.  ibid.,  6.  144,  214.  1882,  and  6,  122,  129.  1888;  E.  Geinitz,  Jb.  Min.,  484,  1876,  894.  1877; 
Baumhauer,  Zs.  Kr..  3,  8:i7,  1879,  and  later  10,  451,  1885;  Klein,  Jb.  Min.,  2,  209,  1880,  1,  289» 
1881.  1,  235.  1884,  also  ib..  p.  181,  réf.  (critique  of  Mld.). 

'  On  i\ie  pyroelectricity,  Friedel  and  Curie,  Bull.  Soc.  Min.,  6.  191.  1888;  Mack,  Zs.  Kr.,  8, 
608,  1888.  Also  earlier  Hankel.  Riess  and  Rose.  etc.  Boracite  was  first  shovni  to  be  pyroelec- 
tric  by  Hatty  hi  1791. 


699.  RHODIZim.    Rhodizit  O.  Rose,  Pogg.,  33,  258,  1884,  39,  821,  1886.    Rhodicit 
Hàtum, 

Isometric  and  tetrahedral^  like  boracite.  In  dodecabedrons^  faces  o  smooth 
and  sbining,  d  often  uneveu. 

H.  =8.  G.  =  3-41  Rose;  3*38  Dmr.  Luster  vitreons,  inclinod  to  adamantine. 
Color  wbite.  Translucent.  Pyroelectric,  the  angles  replaued  by  o,  the  antilogoua 
pôle,  Rose.  Exhibits  the  phenomena  of  double  refraction,  analogous  to  borapite, 
but  does  not  become  isotropic  with  élévation  of  température*. 

Comp. — A  borate  of  aluminium  and  potassium,  with  also  caesium  and  mbidinm; 
perhaps  R,0.2A1,0,.3B,0,. 

AnaL— Damour,  Bull.  Soc.  Min.,  6,  98.  1882. 

B,0,  AUO,         Fe,0«     K^O.Cs^O.RbaO    Na,0  CaO  MgO 

88-98  41-40  193  1200  162  0  74  082  ignition  2*96  =  95*40 

The  loss  Hud  2*96  of  volatile  matter  (at  a  white  heat)  are  referred  to  boric  acid  giving  41*49 
p.  c.     There  is  probably  no  water  présent,  possibly  a  little  fliiorine,  Dmr. 
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_  ,^.,  etc.— B.B.  lu  the  platfnum  forceps  fuses  with  difficultyoD  the  edges  to  a  white  opaque 
fflass,  tingeing the  t!ame  ai  ârst  greeu,  then  gteen  below  and  red  above.  and  tinally  red  throughout. 
With  borax  aiid  sait  of  phosphorus  fuses  tu  a  trauspareut  glass. 

Obs. — Found  by  G.  Kose  in  uiiuutecrystals  ou  red  tourmalines  from  near  Sarapulsk  and 
8haitansk  in  ihe  vicinity  of  Ekuterinburg  in  the  Ural,  and  named  from  poài^eiv,  in  allusion  to 
ils  tingeing  tlie  tiame  red.     The  largest  crystals  secn  were  two  lincs  iu  diameter. 

Réf.— t  Bull.  Soc.  Min.,  6,  31,  72.  1882.    *  Cf.  Klein,  Jb.  Min..  1,  77,  1891. 

700.  WARWIOEITB.  Sh^pard,  Am.  J.  Se,  34,  813,  1838,  36,  85.  1839.  Enceladite 
T.  8.  Hunt,  ib.,  2,  30, 1846.  11,  352,  1851. 

Orthorhombic.    Axes  à  :h  —  0*977  :  1  Des  Cloizeaux». 
Fonna:    a  (100,  i-î).  h  (010,  i-i)\  h  (310.  i-S),  m  (110.  /),  g  (130.  t-â). 
Angles:    ma  -  ♦44'  20',  mm"  =  88"  40'.  hh"'  =  36°  5'.    gg'  =  37*  41'. 

Usually  in  elongated  prismatic  crystals  with  rounded  termi nations. 

Cleavage:  a  perfect.  Fracture  uneven.  Brittle.  H.  =  3-4.  G.  =  3'355 
Dmr.  ;  3-362  Smith.  Luster  of  cleavage  surface  submetallic-pearly  to  subvitreous; 
often  nearly  dull.  Color  dark  hair-browii  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.     Pleochroic.    Streak  bluish  black. 

Optically  +.  Double  refraction  strong.  Ax.  pi.  ||  b.  Bx  JL  «.  2E  =  125* 
approx.,  Lcx.' 

Comp.— Perhaps  6MgO.Fe0.2TiO,.3B,0,  =  Boron  trioxide  30-7,titanium  diox- 
ide  23*5,  iron  protoxide  106,  magnesia  3ô'2  =  100. 

Anal.— J.  L.  Smith.  Am.  J.  Se.  8.  432,  1874. 

B,0,  TiO,  FeO  MgO 

27-80  28*82  702  86-80    SiO,  100,  Al.Os  221  =  98*66 

Pyr.,  etc. — Yields  watcr.  B.B.  Infusible,  but  becomes  lighter  in  water;  moistened  with 
■ulphuric  acid  gives  a  pale  green  color  to  the  tiame.  With  sait  of  phosphorus  in  O.F.  a  clear 
beau,  yellow  while  hot  ana  colorless  on  cooling;  in  R.F.  on  charcoal  with  tin  a  violet  color 
(titaniura).  With  soda  a  slight  manganèse  reaction.  Decomposed  by  sulphuric  and;  the  product, 
treated  with  alcohol  and  ignited,  gives  a  green  flame,  and  boiled  with  hydrocJiloric  acid  and 
metallic  tin  gives  on  evapo ration  a  violet-colored  solution. 

Oba.— Occurs  in  granular  limestone  2im.  8.W.  of  Edenville,  N.  Y.,  with.  spinel,  chondro- 
dite,  serpentine,  etc.  Crystals  usually  small  and  slender;  sometimes  over  2  in.  long  and  |  in. 
broad.    The  latter  are  the  enceladite  of  Hunt. 

Rei— >  Dx.,  Min.,  2,  16,  1874.    «  Bull.  Soc.  Min.,  9,  74,  1886. 

701.  HOWUTB.  Silicoborocalcite  ff.  Bmo,  Phil.  Mag.,  36,  82,  1868.  Howlite  Dana^ 
Min.,  p.  598,  1868. 

Orthorhombic?  Penfield.  In  small  rounded  embedded  nodules  consisting  of 
microscopic  thin  flattened  prismatic  crystals,  sometimes  terminated  by  two  dômes. 
Extinction  parallel.  Ax.  pi.  X  to  axis  of  crystals.  Texture  compact,  without 
cleavage;  also  chalk-like  or  earthy. 

Fracture  nearly  even  and  smooth.  H.  =-.  3*5;  often  less.  6.  =2*55;  2*59 
Pfd.  Luster  subvitreous,  glimmering.  Color  white.  Subtranslucent,  or  trans- 
lacent  in  thin  splinters. 

Comp.— A  silico-borate  of  calcium,  H,Ca,B,SiO„  or  4Ca0.5B,0,.2SiO,.5H,0  = 
Silica  15-3,  boron  trioxide  44*6,  lime  28-6,  water  11-5  =  100. 

AnaL— 1,  How,  Le.    2,  Penfield  and  Sperry,  Am.  J.  Se,  34,  220,  1887. 


SiO, 

B,0. 

CaO 

Na,0 

E,0 

H,0 

1. 

15-25 

[44-22] 

28-69 

^ 

^— 

11-84    =    100 

â. 

G.  =  2-69 

15*88 

44-52 

27  94 

0-53 

0-18 

11-55    =    100 

A  small  amount  of  gypsum  has  been  deducted  in  both  cases,  4-8  p.  c.  for  anal.  2.    The 
water  does  not  go  off  below  860*"  C. 

Pyr.— Ignited  in  the  closed  tube,  water  reacting  for  boron  with  turmeric  paper  Is  given  off 
Oba. — Occurs  in  Nova  Scotia.  in  nodules,  of  the  size  mostly  of  filberta.  embedded  in  anhy- 
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drite  or  gypsuui,  at  Brook ville,  about  8  m.  S.  of  Windsor,  and  associated  with  ulexite:  a  harder 
kind  occurs  in  anliydrite,  and  a  softerin  gypsum.  Alao  8(M0  miles  N.£.  of  Brookville  and  at 
other  points  in  Hants  Co.  In  aggregates  of  transparent  scales  in  gypsum  at  Winkworth  in  the 
same  région,  the  nodules  sometimes  as  large  as  a  man's  kead. 

WiNKWORTHiTB  H.  How,  Phil.  Mag..  41,  270,  1871. 

In  embedded  nodules,  crystalline  on  fracture.  Olistening.  H.  =  2*8.  Colorless  to  white. 
Translucent.  Analy8i8.-SiO,  4-98,  B,0,  [14*87],  SO,  81-61,  CaO  81 '14,  H,0  18*00  =  100. 
Found  in  gypsum  at  Winkworth,  Nova  Scotia. 

Probably  to  be  regarded  as  a  mixture  of  howlite  and  gjrpsum. 

702.  XiAGONITB.  Borate  de  Fer  OmaUus  â^HaUoy,  1883.  Lagonite  Huoi,  Min.,  1,  290» 
1841.    Bideroborine  Huoi,  1,  278,  1841.    Lagunit  Kenng, 

An  earthy  minerai  of  an  ocherous  yellow  color,  occurring  as  an  incrustation. 

Oomp.— Fe«Os.8BtOs.8H,0  =  Boron  trioxide  49*5,  iron  sesquiozide  87*8,  water  12*7=100. 

AnaL— Bechi,  Am.  J.  Se.,  17,  129,  1854. 

B,0,  47-95  Fe,0.  36-26  H,0  1402  MgO,CaO  and  loss  1*77  =  100 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.  First  mentioned  by  Beudant,  Min.,  2, 
250, 1882. 

703.  LARDBRBZaUTB.  Moêcagni  [Yiagg.  Tosc.,  8,  1806],  Achiardi,  Min.,  Tosc.,  1, 
258,  1872.    Larderellite  BecM,  Am.  J.  Se,  17,  129,  1854. 

Monoclinic,  Very  light,  white  to  yellowish,  and  tasteless.  Appearing  ander 
the  microscope  to  be  made  up  of  minute  tabulai*  crystals  with  the  plane  angle  of 
the  prism  66  or  67°  with  sometimes  also  100  and  010,  Dx.*  Extinction  parallel 
to  the  diagonals  of  the  base. 

Gomp. — A  hydrous  borate  of  ammoniam  (NHJ,0.4B,0,.4H,0  =  Boron  tri- 
oxide 69-2,  ammonium  oxide  12*9,  water  17*9  =  100. 
AnaL-Bechi,  ib. 

B,0,  C8-57  (NH4).0  12*78  H^O  18-88  =  99-68 

In  Am.  J.  Se,  19,  120,  1855  (also  Contin.  at  Georg.,  1, 128,  1858,  quoted  by  Achiardi, 
Min.  Tosc,  1,  258,  1872),  the  results  given  are  :  B9O,  69*24,  (NH4)aO  12  90.  H,0  17*86  =  lOa 
This  is  obviously  an  error,  for  thèse  numbers  give  the  exact  th^eiical  composition. 

Pyr.,  etc.— Gives  off  nmmonia  fumes  in  the  glass  tube.  B.B.  fuses  easily  to  a  colorless 
glass  which  gives  a  green  color  to  the  flame  when  treated  with  alcohol. 

Dissolves  in  hot  water,  aud  is  transformed  into  a  new  sait,  represented  by  the  formula 
(KH«),0.6B90..9H90.    A  sait  with  the  formula  (NU«)s0.4B,Os.6H,0  is  also  known. 

Obs. — Occurs  at  the  Tuscan  lagoons. 

Kamed  after  Sr.  Larderel,  a  proprietor  of  the  Tuscan  borax  industry. 

Ref:-»  Min.,  2,  9,  1874. 

704.  OOLSMANITE.    Ifeuschwander,  H.  G.  Hanks,  3d  Rep.  Min.  Califomia,  86,  1888. 

Monoclinic.     Axes  à\ï:è  =  0-774843  :  1  :  0-540999;  fi  =  69°  50'  45"  =  00] 
A  100  Jackson*. 

100  A  110  =  36°  1'  55",  001  A  101  =  41°  59'  46",  001  A  011  =  26°  55'  29". 

Porma»:  J  (370,  tj)  U  (601,  6-i)  «    (221,  2)  r  (821.  8^) 

a    (100,  irl)  H  (180,  t-S)  w  (dU   M\  ^    (831,  3)  e  (121.  -  %àf 

i  (210,  f-S)  i    (loi,  l-î)  ^  ).'''  __  ^l  B  (411, 44)  6  (281,  84) 

m  (110,  /)  h    (201,  2-i)  ^  ;:'^.  '    .  ^^  ^^  s  (Su,  8^)  d  (121,  2^) 

P  (10190.  f-iJ)  Tr(801,  3.i)  ^   77,  ^'m  ^  (^21'  H)  «<^1'  ^> 

M  (120,  ».à)  !f^(401.  4-i)  y(ïii!i)  <>   (211,  22)  «(181,8^ 

Also  doublful  G  (lO'll,  -  10-ÎÔ)».     ^  (711.  -  7-7)»,    D  (731,  -  7-p- 
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gray.     Transparent  to  transi  ucen  t. 
Optically  +.      Ax.  pi.  and  B: 
82^  34*  B.  &  R.    Dispersion  p  <  v  small. 


Figs.  1,  2,  after  Jackson.    8,  4,  Washington. 

Crystals  usually  short  prismatic  with  m  predomi- 
nating,  highly  modified  and  resembling  datolite. 
Faces  y  (îll)  strongly  striated  |  edge  y/d.  Also 
resembling  acute  rhombohedral  forms  (fig.  3,  4)  with 

W  (301)  rounded.     Massive  cleavable  to  granular  and 
compact. 

Cleavable:  b  highly  perfect;  c distinct.  Fracture 
nneven  to  subconchoidal.  H.  =  4-4 'ô.  G.  =  2*417 
B.  tS:;  B.  ;  2*428  Evans.  Luster  vitreous  to  adamantine, 
brilliant.     Colorless  to  milky  white^  yellowish  white> 


Optically  +.  _  Ax.  çl.  and  Bx^  ±  b.      Bx^j  A  (5  =  83°  44'  Hj.;  Bx^y  A  ^  = 


2Ey  =  95'    1'    2H,.y  =  55'  18'    2Ho.y  =  124'  29'     .*.  2Va^  =  55'  21'    pj  =  15876  Hj. 
2Ey  =  95"  15'    2H^y  =  54'  48'    2H^y  =  122'  45'    .-.  2V«.y  =  55'  20'    ff^  =  1-5910  B.  A  R. 
Alao  for  D,  a  =  158626      P  =  1  59202      r  =  1 '61398      .'.    2Vy.=  54"  52'  Mûlheims* 

Comp.— Ca,B.0„.5H,0,  perhaps  HCa(BO,),  +  2H,0  or  2Ca0.3B,0,.5H.O  = 
Boron  trioxide  50*9,  lime  27*2,  water  21*9  =  100. 

Aiial.~l.  T.  Priée,  3d  Rep.  Min.  Cal.,  p.  86.  2,  Hjortdahl,  1.  c.  8  Bodewlg,  1.  c. 
4,  5,  Whltfield,  Am.  J.  Se,  34,  282,  1887. 

HaO 

22-20  AUO,.Fe,0,  0-60.  810,  0*65  =  100 

22  79  SiO,  1-28.  Al,0.,Fe,Oi  0*19,  MgO  018  s  100 

22-26  =  99-38 

21-87  MgO  010  =  99-98 

22-68  MgO  0-26,  SîO,  045  =  100*36 

Tbe  figures  of  Evans,  Bull.  Cal.  Acad.,  p.  59,  Feb.  1884,  apparently  give  simply  the 
theoretical  compositiou. 

Pyr.~B.B.  decrepitates,  exfoliâtes,  slnters,  and  f uses  imperfectly,  coloriug  the  flameyellow. 
ish  green.     Soluble  in  hot  hydrocbloric  acid  with  séparation  of  boric  acid  on  cooliug. 

Obs.— First  discovered  (Oct.  1882)  in  Death  Valley,  Inyo  Co..  Califomia;  later  (1883)  In 
sreater  abundance  in  Calieo  district,  San  Bernardine  county.  The  beautiful  cr^^stals,  sometimes 
i  or  3  inches  in  length,  line  géodes  in  the  massive  minerai,  associated  with  quartz  crystals  a* 


B,0. 

CaO 

1.  Califomia 

[48121 

28-43 

•2. 

47-64 

27  97 

8. 

49-70 

27-42 

4.  Death  Yallev 

50-70 

27-31 

5:    *• 

49-59 

27  38 
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an  earlier  deposit,  aiso  strontianite,  etc.  A  snow-white  massive  borate  sometimes  coTen  tbe 
crystals  (see  priceite  below). . 

Named  after  Mr.  William  T.  Ck)leman  of  San  Francisco. 

Rai— *  Bull.  Cal.  Acad.,  No.  2,  January  1885  (read  Oct.  1884);  the  measurements  of  ▼€«& 
Rath.  Vh.  Ver.  Rhelnl.,  41.  888.  1884.  Zs.  Kr.,  10,  179,  1884,  Hjortdahl.  Vid.Selsk.  Christ., 
Oct.  17.  1884,  and  Zs.  Er.,  10.  25,  Arzruni.  ib.,  10,  272.  agrée  closely  with  thèse  results. 
*  Jackson.  1.  c.    '  Id.,  ibid..  868.  1886.    *  Ta.  Kr.,  14,  230,  1888.  also  for  B,  C,  E,  etc. 

Prickitb.  Cryptomorphite  (?),  Chase,  Am.  J.  Se.,  6. 287, 1878.  Priceite  SUUman,  ibid..  6, 
128,  1873.     Pandermite  Jfuek,  wm  Bath,  Ber.  nied.  6es.,  p.  193,  July  2,  1877. 

Massive,  loosely  adhérant,  friable  and  chalky  (priceite),  to  firm  and  compact  (pandermite). 

H.  =3.     G.  =  2-2e-2-30;  2  48.     Color  snow-white. 

Oomp. — A  hydrous  borate  of  calcium,  near  colemanite.  Whitfleld's  analyses  for  both 
minerais  correspond  uearly  to  5CaO.6BaOs.9H3O.  =  Boron  trioxide  487,  lime  32*5,  water 
18*8  =  100.    The  varions  analyses  are  discussed  by  Eenngott,  Jb.  Min..  1,  241,  1885. 

Analyses.— 1.  Sillimim,  1.  c.  2.  Chase,  1.  c.  3,  Wbitfield,  ib.,  34,  283, 1887.  4,  Muck.  1.  c. 
5,  Pisani,  Min.,  p.  215,  1875.    6,  Whittield.  1.  c,  p.  284. 


<f 


i« 


1.  Priceite 

2. 

8. 

4.  Pandermite 

5. 

6. 


I 


B,0, 

[48-92] 

[4704] 

48-44 


[54-59] 
[50-11 
48'68 


CaO  H.O 

31-83  18-29  NaCl,Fe,0«.Al,0,  0-96  =  100 

29-96  22-75  alkalies 025  =  100 

32-15  19-42  =  10001 

29-33  15*45  FeO  030.  MgO  016,  E,0  018  =  100 

320  17-9    =  100 

32*16  19-40  =  100-19 


B.B.  rives  a  green  tiame,  and  fuses  at  a  red  beat.  In  the  matrass  gives  ofF  neutral  water. 
Insoluble  m  water,  but  perfectly  so  in  hydrocbloric  acid. 

Priceite  is  from  Curry  Co.,  Oregon,  five  miles  northof  Chetko,  where  it  occurs  in  a  hard, 
compact  form  in  layers,  between  a  bed  of  slate  above.  the  cavities  and  fissures  of  which  it  fiUs. 
and  a  tough  blue  steatite  below;  also  occurriog  in  boulders  or  rounded  masses  completely 
embedded  in  the  steatite.  Many  of  thèse  masses  weigh  200  Ibs.  each.  Others  are  smallv, 
from  20  Ibs.  down  to  small  pellets  the  size  of  a  pea.  Named  after  Mr.  Thomas  Prlce  of 
San  Fraucisco. 

Pandermiie  occurs  in  more  or  less  irregular  lumps  or  nodules  of  varying  size  up  to  a  toiu 
in  an  exteusive  bed  beneath  a  thick  stratum  of  gypsum,  on  the  Chinar  San,  a  small  streara 
emptying  into  the  Rhyndacus  river  which  flows  mto  the  sea  of  Marmora  near  the  port  of 
Panderma.     Cf.  C.  G.  Warnford  Lock,  J.  Soc.  Arts,  28,  767,  1880. 

Thèse  two  minerais  are  obviously  identical,  they  may  represent  a  massive  and  not  entirely 
pure  variety  of  colemanite. 


706.  PZNNOXTZI.    BUiuie,  Ber.  Chem.  Ges  ,  17.  1684,  1884. 

Tetragonal,  with  pyramidal  hemihedrism.     Axis  t  =  0*7609;  001  A  101  = 
37°  16',  Luedecke\ 

Fonns  :    a  (100,  i-i\  e  (101,  1-t),  o  (111,  1),  s  (312.  }-3). 

Ai\gles:    ee'  =  50"  42 .    «j"  =  74"  32',    o&  =  62'  28i'.    w/'  =  94"  13'. 
eo  =  31"  12',    oo  =  *58"  48  2*,    «  =  43"  9',    at  =  75"  55*'. 

Rarely    in    distinct    prismatic    crystals,    showin^    pyramidal 
hemihedrism  in  the  form  z  (312).     Usually  crystalline  and   fine 
granular  to  faintly  fibrous,  in  nodules  with  radiated  fibrous  struc- 
V  i    /     ture. 

ySt^/oV  Fracture  even.      H.  =  3-4.     G.  =  3-27  St.,  3-373  L.     Luster 

^^^^^        vitreous.      Color  sulphur-  or  straw-yellow,  sometimes    pistachio- 

green.     Translucent. 

Gomp. — A     hydrous     magnésium    borate,     MçB,0^.3H,0    or 
MgO.B,0,.3H,0   =  Boron  trioxide    42*6,    magnesia  24*4,   water 
53  0  =  100. 

—1,  Staute,  1.  c.    2,  3,  Btromeyer.  Zs.  Nat  Halle,  68,  646,  1885. 


Luedecke. 


1. 

2.  moM.,  yv. 

.3.  cryêt.  gran,,  gra^ 


B,0, 

MgO 

H,0 

Fe 

Cl 

[42-50] 

24-45 

32-85 

0-15 

018  =  100-18 

42-68' 

2419 

32-50 

0-23 

0-40  =  100 

42-85^ 

2407 

32-50 

0-21 

0-37  =  100 

HEINTZITE.  886 

Pyr. — B.B.  fuses  witb  some  difflcuUy  to  a  dense  white  mass.    Soluble  in  acids. 
Obs. — From  tbe  upper  kainite  layere  at  Stassfurt,  associated  witb  eartby  boracite,  alao  with 
kainite.     Named  after  Oberbergratb  Finno. 
R«f.— >  Zs.  Ver.  Halle,  68,  646,  1886. 

Ealiboritb  W.  Feii,  Gh.  Ztg.,  13,  1188,  1889;  J.  Ch.  Soc..  58,  841.  1890. 
Massive,  resembling  pinnoite;   separating  into  microscopic  granules,  clear  and  colorleat 
when  digested  in  water.    &.  =  2  06.    Anal.— W.  Feit,  after  aeducting  1-2  p.  c.  NaCl  : 

B,0,  67-46  MgO  1206  E,0  6*48  H,0  2400  =  100 

B.B.  fuses  witb  difflculty  to  a  colorless  glass.  Sligbtly  soluble  in  water  ylelding  an  alkaline 
«olution  ;  readily  dissolved  in  wann  acids. 

Occurs  witb  boracite  (and  stassfurtite),  also  pinnoite  in  tbe  upper  kainite  layers  at 
8cbmidtsmannsball  near  Ascbersleben;  it  contains  a  small  amount  of  sodium  cbloride  wbicb 
probably  céments  togetber  tbe  minute  granules.  Regarded  as  an  alteration-product  of 
pinnoite. 

706.  HBINTZmi.  Ein  neues  Minerai,  etc.,  Luedeeke,  Zs.  Nat.  Halle,  62,  86i  1889. 
Heintzit  Id.,  Zs.  Er.,  18,  481,  1890.    Hintzeite  L.  MOch,  ibid.,  p.  478. 

Monoclinic.    Axes  à:h:d  =  21937  :  1 :  1-7338;    /3  =  80°  12'  =  001  A  100 
Milch. 

100  A  110  =  65°  lOf ,  001  A  101  =  34°  28i',  001  A  011  =  69°  39 V- 


Fomui:                e 
a  (100,  i4)              m 

(001,  0)            X  (loi,  1-î) 
(110,  /)            n  (111,  -.  1) 

0  (112,  « 
r  (811,  -  8-8) 

mm"'  =  180'  21' 
a^x      =  *67"  49* 
ex       =    41'  69' 
en       =    68"  61f 
mn     =    27'    8' 

cm  =  86"  64' 
eo    =  46"  11' 
m'o  =  48"  66' 
a'r  =  87"  49' 
an  =64"    2' 

nn'    =  102'  18' 
nn"'  =  «77"  42' 
00'      =    80»  24' 
rr'     =    64"  10' 
xn     =  «81"  88' 

With  Luedecke,  tbe  forms  lettered  as  above  bave  tbe  following  symbols: 
«  aOO)  =  a'  (ÎOO),   e  (001)  =  d  (Ï02),   x  (iOl)  =  e  (001).   m  (110)  =  m  (120), 
n (111)  =  o(îll),  X (811)  =  (211).   He  measures ae  =  67*  41-4'  (a'd  =  67*  49'  M), 
«I  =  42"  6-6'  (xe  =  41"  69'  M),   oui  =  66"  28'  (am  =  66'  lOi'M).      He  gives  perfect  cleavage 
d  (102)  and  e  (901),  also  less  perfect  a  (100). 

In  small  crystals,  sometimes  aggregated  together;  faces  tn,  c,  n,  often  hemi- 
morphically  developed. 

Cleavage:  a,  c,  both  perfect.  H.  =  4-5.  G.  =  2*13.  Lnster  vitreons.  Oolor- 
less  to  white.    Transparent,  sometimes  clonâed. 

Optically  +•    Az.  pL  and  Bx^  JL  b.    Axial  angles,  Milch  : 

2H,  =  106"  42'  Li  2Hy  =  104'  27'  Na         2H^  =  104"  64'  (n^  =  1-4678) 

Milcb  gives  Bx.  a  ^  =  -  7"  or  c  A  100  =  88":  wbile  Luedecke  gives  Bx.  a  ^  =  -  64*  44' 
or  c  A  ÏOO  =  26"  16'.  Obviously  tbere  is  an  error  bere,  probably  due  to  tbe  confounding  of 
tbe  two  cleavage-faces. 

Comp. — A  hydrous  borate  of  magnésium  and  potassium,  but  formula  doubtful, 
since  the.two  analyses  differ  widely. 

Anal.  1  gives  K,0.4Mg0.9B90,.16H80.     Anal.  2,  E,0.4Mg0.11B,0«.14H,0. 
.—1,  Bauratb,  quoted  by  Milcb,  1.  c.    2,  Luedecke,  1.  c. 


B,0,        MgO        K,0        H.O  Na,0 

1.  G.  =  2 127               52-89»        1880        8*  14        28*88  0*89  Cl  0*86  =  98*90 

2.  G.  =  2-129           I  OO^St»        12-28        739        1986  —    =  100 

*  Anotber  détermination  gave  61*88.  ^  Do.,  69*27. 
Tbe  sodium  and  cblorine  in  1  are  probably  présent  as  NaCl. 
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Pyr.,  etc.— Fuses  yery  easily  (below  1)  coloring  the  fiame  intensely  green.  Easily  soluble  iib 
hydrochloric  and  nitric  acids. 

Obs.— Occurs  ai  Leopoldsball,  Stassfurt.  embedded  in  nodules  of  pinnoite. 

Named  Hetnteiie  after  the  chetiiist  Heintz  of  Halle,  and  simultaueously  HintMeiie  after  th& 
German  mioeralogist,  Ch.  Hintze.  Luedecke's  name  is  taken  because  be  lirst  aunounced  tbe 
species,  but  it  is  impossible  to  décide  wbicb  cbemical  and  optical  data  sbould  be  accepted  wbere. 
they  dilfer. 


707.  BORAX.    Tiukâl  or  Tincal  of  Iridia,    Cbrysocolla  (ex  nitro  confecta),  Borras,  Agrie., 
1546.       Borax    WcUl,,  31in.,    1748.      Borate    of    Soda.      Borsaures    Katron    Oerm.      Soude: 
boratée  Fr. 

Monoclinic.     Axes  à'Aiè  =  1-0995  :  1 :  0-5632;   /3  =  *73°  25'  =  001  A  100' 
Mohs-Zippe*. 

100  A  110  =  46°  30',  001  A  101  =  29°  53f ',  001  A  OU  =  28°  21^'. 

Porms»  :  h  (750,  i-^F  s  (041,  44), 

a  (100,  i-i)  vi  (110,  /)  o  (ÏU,  1) 

b  (010.  t-i)  u  (201,  2-î)»  e  (221,  2) 
e  (001,  0) 


m 


m 


hh"'    =    73°  66' 

cm'  =  lOr  2^ 

mw'"  =  *93''    0" 

a'o  =    78"  20' 

eu       =    54"  13' 

a'z  =    62"  68' 

88'        =  130"  18' 

00'  =  *57"  27' 

co        =    40'  31' 

w'   =    88"  28' 

ez        =    64'    8' 

In  angles  and  in  habit,  borax  is  near 
pyroxene,  also  mirabilite. 

Twins:  tw.  pi.  «.  Crystak  prismatic,  sometimes  very  large;  faces  m,  o,  z, 
often  striated  ||  edge  in/c, 

Cleavage:  a  perfect;  m  less  so;  b  in  traces.  Fracture  conchoidal.  Rather 
brittle.  H.  =  2-2 '5.  6.  =  1*69-1 -72.  Luster  vitreous  to  resinous;  sometimes 
earthy.  Color  white;  sometimes  gravisli,  bluish,  or  greenish.  Streak  white. 
Trauslucent  to  opaque.     Taste  sweetish-alkaline,  feeble. 

Optically  -.  Ax.  pi.  ±  b.  Bx^  J_  b.  BXo.r  A  <!  =  -  56°  50',  Bxo.bi  A  à 
=  —  54°  50'  Dx.*  The  position  of  c  (=  Bxo.r)  suflers  a  change  of  3°  26'  between 
21*5°  and  86°.     Dispersion  crossed  large;  p  >  v  also  large.     Axial  angles: 


2E,  =  59^  80' 


2^^  =  56^  30  at  17'  C.  ;        also  %E^  =  60"  56'  at  56" '6  C. 


aj  =  1-447,  fiy  =  1-470,  yy  =  1473;  .-.  2Vy  =  39"  14',  8Ey  =  59^  8',  and2Ey  =  58"  59'  meas.  Dx. 

Also,  Tschermak*: 

2Er    =  59"  53'  2Ha.r  =  39'  27' 

3Ey   =  59"  23'  2Ha.y  =  39"  12' 

2Egr  =  58"  18'  2Ha.gr  =  38^  35' 

Refractive  indices: 


ForLi 
Na 
green  glass 
blue 


tf 


a 

1*4442 
1-4468 
1-4498 
1-4535 


2Ho.r   = 

140" 

29' 

•    ■ 

2Vr   =  39^  28' 

140^ 

56' 

• 

2Vy  =  89'  10* 

2Ho.gr  = 

88° 

85' 

• 
•    • 

2Vgr  =  88'  85' 

^ 

y 

2V 

1-4657 
1-4686 
1-4714 
1-4756 

1-4686 

1-4715 
1-4748 
1-4785 

.-.    89"  52' 
.-.     89*  86' 
.-.     89"  22' 
.-.    89"  22* 

2Vy     = 

=  89 

"25' 

3V, 

,  =  88"  42' 

Also  f rom  fi  and  2E,  2V,  =  89"  46' 

Comp.— Na,Bp,.10H,O    or    Na,O.2B,O,.10H,O  =  Boron  trioxide  36*6,  soda 
16-2,  water  47-2  =  100. 

Pyr.,  etc.— B.B.  puffs  up  and  afterward  fuses  to  a  transparent  globule,  called  the  glaas  of 
borax.  Fused  with  fluorlte  and  potassium  bisulphate,  it  colors  the  flame  around  the  assay^  a 
clear  green.  Soluble  in  water,  yielding  a  faintly  alkaline  solution.  Boiling  water  dissolves 
double  its  weight  of  this  sait. 

Ob8.->Borax  bas  been  obtained  since  veiy  early  times  from  the  sait  lakes  of  Tibet,  and  untU 
the  dlscoveries  in  Califomia  and  Nevada  this  was  the  most  important  source;  it  was  brought  to 
Europe  in  the  crude  state  under  the  name  of  tincal  and  there  purified. 


y 
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Tbe  lakes  f urnishing  the  borax  or  tincal  are  in  Ladâk  and  Great  Tibet.  The  moet  westerl j 
deposits  are  in  the  lake-plain  of  Pugha  on  the  Rulangcbu  (a  branch  of  the  Indus)  at  an  élévation 
of  15,000  feet.  The  depofiits  of  impure  borax  (sohaga)  hère  occur  over  an  area,  2  miles  long  by 
•f  mile  broad,  covered  by  a  saline  efflorescence;  successive  crops  are  obtained  by  tbe  action  of 
moisture  (rain  or  snow)  and  subséquent  evaporatiou.  Deposits  also  occur  to  the  east  of  the  Pugha 
district,  at  the  lakes  of  Rudokh  where  a  purer  material  {chu  isalé)  or  water  borax  is  obtained; 
also  farther  east  at  the  large  lakes  of  Teugri-Nur,  100  miles  north  of  Lhasa.  and  furthcr  at  the 
lake  Bul  Cho  to  the  north  and  Yamdok  Cho  or  Patte  to  tbe  south.  (See  furtber  Spon's 
Encyclopedia,  1,  538,  1882).  H.  Warth  shows  that  borax  is  présent  in  the  waters  of  Sambhar 
Lake  in  Rajputana,  India,  aud  also  in  the  saliue  efflorescence  called  '*  reh  "  (p.  155)  from 
Aligarh  (Rec.  G.  Surv.  India,  24.  68,  1891).  Borax  bas  also  been  found  at  Viquiutizoa  and 
Escapa  in  Peru;  at  Halberstadt  in  Tmnsylvania;  in  Ceylon.  It  occurs  in  solution  in  the 
minerai  springs  of  Chambly,  St.  Ours,  etc.,  Québec,  Canada (Hunt.  Lo^u's  G.  Rep.,  1858). 

In  Galifornia,  it  is  abundant  in  Lake  Co.,  80  miles  north  of  San  Francisco,  at  Borax  Lake 
and  Hachinbama,  two  small  alkaline  lak(;s  in  the  immédiate  vicinity  of  Clear  Lake; — it  is  stated 
to  hâve  been  discovered  hère  in  1856.  It  is  présent  in  solution  in  the  lake  wat-ers  and  in  the 
case  of  Borax  Lake  bas  been  obtained  also  in  large  quautities  in  fine  crystals  embedded  in  the 
lake  mud  and  the  surrounding  marshy  soil.  The  crystals  are  sometimes  very  large,  up  to  5  or  7 
inches  in  length  and  weighing  a  pound  each.  Nine  hundredpounds  of  cijstals  bave  been  taken 
from  one  cofferdam,  four  feet  square  (Ayres).  It  bas  also  been  found  in  une  large  clear  crystals. 
at  Borax  Lake,  San  Bernardino  Co.,  with  hanksite  (which  it  sometimes  incloses),  thenardite, 
and  otber  soda  salts;  at  Death  Valley,  Inyo  Co.  Also  occurs  with  the  ulexite  of  Rbodes  Mar^, 
etc.,  Ësmeralda  Co.,  Nevada.     Cf.  H.  G.  Hanks,  8d.  Min.  Rep.  California,  1888. 

Named  borax  from  the  Arabie  buraq,  which  included  also  the  niter  (sodium  carbonate)  of 
ancient  writers.  the  natron  of  the  Ëgyptians.  Borax  was  called  chrysocolla  by  Agricola  because 
used  in  soldering  gold. 

Prof.  Becbi  bas  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  which 
aflforded:  BaO,  43o6.  NaaO  1925,  HsO  8719  =  100,  giving  the  formula  Na«0.2B,Oi.6H,0. 
Am.  J.  Se.,  17.  129,  1854. 

Réf.— 1  Min.,  54,  1839,  credited  to  Naumann.  *  Mohs-Zippe.  1.  c.  »  Dx.,  Min..  2,  7,  1874. 
*  Dx.,  ibid.    »  Tschermak,  Ber.  Ak.  Wien,  67  (2),  641,  1868. 

TiNCALCONiTE  C.  U.  Shepard.  Borax  from  California,  pulvérulent  and  efflorescent,  83» 
p.  c.  water.    Bull.  Soc.  Min.,  1,  144,  1878. 

708.  ULBXITB.  Boronatrocalcit  Vlex,  Lieb.  Ann.,  70,  49,  1849  Natron kalk-borat. 
Ulexite  Dana,  Min.,  695,  1850.  Natronborocalcite.  Tinkalzit  (fr.  Africa)  KUtzinsky,  Polyt. 
Centr.,  1884,  1859.    Tiza  8,  America, 

Usimlly  in  rounded  masses,  loose  in  texture,  consisting  of  fine  fibers,  which 
are  aciciilar  or  capillary  crystals. 

H.  =  1.  G.  =  165  N.  Scotia,  How.  Luster  silky  within.  Color  white. 
Tasteless. 

Gomp. — A  hydrous  borate  of  sodium  and  calcium,  probably  NaCaB^0,.8H,0= 
Na,0.2Ca0.5B,0,.16H,0  =  Boron  trioxide  43-0,  lime  13-8,  soda  77,  water  35-5 
=  100. 

Some  doubt  exists  as  to  the  quantity  of  water:  aoalysis  7  gives  only  12  HaO  (cale.  29 '2  p.  c). 

AnaL— 1,  Raimondi.  Miu.  Pérou,  268,  1878.  2,  Holtz.  Rg..  Min.  Cb.  Erg..  51.  1886. 
8,  Rg.,  Pogg.,  97,  801,  1856,  Min.  Ch.,  216,  1875.  4,  Rg.,  Jb.  Min.,  2,  158,  1884.  5,  Kyle, 
An.  Soc.  Argent.,  10,  169.  1880.  6,  H.  How,  Am.  J.  Se,  32.  9,  1861.  7,  Wbittield,  Am.  J. 
Se..  34,  284,  1887.    Also  5tb  £d.,  pp.  598.  599. 

BaO,  CaO         Na,0        H,0 


1.  TarapacÂ 

1   4805 

14-05 

6-98 

8618 

=     100-21 

2.  Atacama 

[42-81] 
'44-25' 

14-71 

8-48 

88-69 

Fe.O,  0-86 

=  100 

8.  Iquique 

18-67 

7-45 

84-68 

=     100 

4.  Argentine  R. 

4206 

15-91 

8-90 

88-48 

=    100-85 

5.             •*          Prov.  Salta 

44  71 

14  03 

8-22 

8804 

=    100 

6.  Nova  Scotia 

44-10 

1420 

7-21 

84  49 

=     100 

7.  Rhodes  Marsh,  Neyada 

45  84 

1504 

8-88 

80-79 

=     100 

Impurities  bave  been  deducted  (gypsum.  KCl,  NaCl,  SiO,. etc.):  in  1.  407  NaCl,  in  8,  77 
p.  c.  NaCl. 

Pjrr.,  etc. — Yields  water.  B.B.  fuses  at  1  witb  intumescence  to  a  clear  blebby  glass,  color- 
ing  tbe  flame  deep  yellow.  Moistened  with  sutpburic  acid  the  color  of  the  flame  is  momentarily 
chauged  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  lu  hot;  the  solution  alkaline 
in  its  réactions. 

Oba.— Occurs  in  the  dry  plains  of  Iquique,  Chili,  in  the  province  of  Tarapacâ  (where  it  la. 
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<a11ed  iiaa),  in  whitish  rounded  masses,  from  a  hazelnut  to  a  potato  in  size,  which  oonsist  of 
interwoven  fibers  of  the  ulexite.  with  pickeringite,  glauberite,  baiite,  gypsum,  and  other  impuii- 
ties;  at  Saliuas  de  la  Puoa,  Province  of  Jujuy,  Argentine  Repub.;  aiso  at  the  Laguna  Blanca, 
Catumarca,  aud  in  Proy.  Salta;  on  the  West  Africa  coast. 

lu  Nevada,  in  large  quantities  in  the  sait  marshes  of  the  Ck>lumbus  Mining  District,  in  the 
south-eastern  part  of  Ësmeralda  Co.  Thus  in  the  deposits  called  Teel's  Marsh,  Rhodes  Marsh, 
Columbus  Marsh,  and  Fish  Lake  valley — thèse  are  oval-shaped  alkali  tlats  covedng  10,000  to 
20,000  acres  each.  The  ulexite  occurs  hère  in  the  saline  crusts  fonned  by  evaporation  ;  it  is  mixed 
with  common  sait,  also  gypsum  and  elauberite;  it  occurs  in  part  in  the  form  of  balls  ('*  cotton- 
balls")  8-4  inches  tbrough  embeddedin  tbe  sait.  In  California,  in  San  Bemardino  Co.;  also 
the  varie ty  called  "sheet  cotton"  from  Death  Valley,  Inyo  Co..  and  from  Désert  Springs, 
also  called  Cane  Springs,  in  Eem  Co.  Also  in  Nova  Scotia,  at  Windsor,  Brookville,  and  New- 
port  Station,  filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses 
«mbedded  in  wbite  gypsum,  and  assodated  at  Windsor  with  glauber  sait,  the  luster  intemally 
silky  and  the  color  veir  white. 

Named  after  the  Gennau  cbemist,  G.  L.  Ulex,  who  gave  the  ûrst  correct  analysis  of  the 
minerai. 

Alt— Occurs  altered  to  gypsum. 

Tbe  following  are  near  ulexite: 

Franklanditb  Reynolds,  Pbil.  Mag.,  3,  284,  1877. 

Massive,  with  une  fibrous  structure.    H.  =  1.    O.  =  1*65.    Color  white.    An  analysis 

B,0,  CaO  Na,0  HaO  (Na,K)Cl      CaS04  +  2aq. 

[48-76»]  1210'  12-87  2792  2*41  144    =     100 

•  Other  independent  déterminations  gave  B«Oa  41*81,  CaO  11*94,  H,0  27*66. 

Deductine  impurities,  tbe  formula  deduced  is  NatCaBs0ii.7iHs0.  It  is  very  near  ulexite. 
Slightly  soluble  in  water,  readtly  in  dilute  hydrochloric  and  nitiic  acids.-  Fuses  easily.  Fiom 
Tarapacâ,  Chili.    Named  after  the  English  chemist,  Frankland. 

Crtptomorphite  h,  How,  Am.  J.  Se.,  32,  9,  1861:  Min.  Mag.,  1.  257,  1877. 
In  dull  white  kernels  consisting  of  microscopic  rhombic  plates.    Near  ulexite  in  composi- 
tion.   Analysis. — How,  after  deducting  impurities  : 

BaO.  5910  CaO  15*55  Na,0  5*61  H,0  19*72 

Occurs  in  white  lusterless  kernels  of  the  size  of  a  pea  or  beau  lying  between  crystals  of 
.gypsum  and  glauber  sait  at  Windsor,  Nova  Scotia.  Named  from  Kpvjtrôç,  eane^aled,  and 
^op4>7f.form,  because  the  structure  is  only  revealed  by  the  microscope. 

709.  BEGHILITE.  Borate  de  Chaux  Beud.,  Tr..  2,  249, 1882.  Hayesine?  Beehi,  Am.  J. 
8c.,  17,  129.  1^'54.  Becbilite  Dana.  Hydrous  Borate  of  Lime.  Borocalcit  Oroth.,  Tab.  Ueb., 
-88,  1874.     Alger- Phillips,  Min.,  818.  1844. 

In  crusts,  as  a  depodt  from  springs. 

Oomp.— CaB40,.4H,0  or  Ca0.2BsOs.4H.O=Boron  trioxide  52*2,  lime 20*9,  water  26*9=100. 

Anal.— Bechi,  1.  c. 

B,0.  51*14  CaO  20*85  H,0  26*25  SiO„AltOa,MgO  1*75  =  99*99 

Pyr.,  etc.— Yields  water.  B.B.  fuses  easily,  coloring  the  flame  reddish  yellow;  moistened 
with  sulpburic  acid  the  Hame  is  colored  green. 

Obs.— Found  by  Becbi  (after  whom  it  is  named)  as  an  incrustation  at  tbe  baths  of  the  boric 
acid  lagoous  of  Tuscany.  The  borate  mentioned  by  Beudant  (1882)  was  from  Monte  Rotonde. 
Tuscany. 

The  Hayesine  of  D.  Forbes  (Pbil.  Mag.,  26,  118,  1868),  from  the  watei-s  of  Ihe  bot  springs. 
Bafios  del  Toro,  in  the  Cordilleras  of  Coquimbo,  may  be  the  above  species.  It  occurs  in  the 
waters  in  tbe  form  of  snow-white  silky  or  featbery  flakes,  and  also  as  a  tlaky  sédiment  at  tbe 
bottom.  Forbes  suggests  tbat  the  minerai  is  fonned  by  tbe  action  of  hot  vapors.  volcanic  in 
source,  on  the  lime  of  tbe  waters  tbrough  which  tbey  pass. 

Hatesine.  Hydrons  borate  of  lime  A.  A.  Rayes,  Am.  J.  Se.  46,  877,  47.  215.  1844. 
Borocalcite.  Hydroborocalcite  Hausm..  Handb..  p.  1429,  1847.  Hayesine  2)ana,  Min.,  217, 
1850. 

The  supposed  borate  of  lime  of  Hayes  (CaB407  6HaO  =  Boron  trioxide  460,  lime  18*4 
water  85*6  =  100)  bas  been  shown  to  be  ulexite  (cf.  5th  Ed.,  p.  599,  and  Raimondi.  Min.  Pérou. 
252,  264,  1878).  Tbe  wime  is  true  of  the  minerai  analyzed  by  Reichardt  (JB.  Ch..  787, 1858.  780, 
1862;  thèse  analyses,  however,  are  quoted  by  Dx..  Min..  2.  10,  1874).  Two  récent  analyses  par- 
tially  sustaining  the  species  bave  been  made.  1,  Brun,  Zs.  Er.,  7,  890,  1882.  2.  Darton.  Am.  J. 
6c,  23,  458.  1882. 
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BaO, 

CaO 

Na,0 

H.O 

[48-40] 

14-69 

1-87 

34-96    =    100 

4610 

18-89 

— 

85-46    =      99-96 

1.  ChUi 

2.  Bergen  Hill,  K.  J. 

The  minerai  analvzed  by  Darton  is  stated  to  hâve  corne  from  a  cavity  with  datolite  at 
Bergen  HIU,  N.  J. 

710.  HTBROBORAOITB.  Q,  Heu,  Pogg.,  31,  49,  1884.  HydrouB  Borate  of  Lime  and 
Magnesia. 

Monoclinic'(?).  Structure  lamellar-fi brous.  Besembles  fibrous  and  foliated 
^psum;  fibers  flattened  parallel  to  the  plane  of  symmetry  {b)  of  a  prism  of  122° 
to  130°. 

Cleavage  in  one,  or  perhai)8  in  two  directions.  H.  =  2.  6.  =  1-9-2.  Color 
lehite,  with  spots  of  red  irom  iron.  Thin  plates  translucent.  Optically  biaxial. 
Ax.  pi.  1  h.     A  bisectrix  strongly  inclined  to  the  vertical  edge. 

Comp.— CaMgB,0,,.6H,0  or  CaO.Mg0.3B,0,.6H,0  =  Boron  trioxide  50-7,  lime 
13-5,  magnesia  97,  water  26-1  =  100. 
AnaL — Hess,  1.  c. 

J  B,0,  [49-58]  CaO  13  63  MgO  10  57  H,0  26-88  =  100 

Pyr.,  etc.— B.B.  fuses  to  a  clear  glass,  tingeing  the  flame  slightly  green,  and  net  becoming 
opaque.  In  a  matrass  aflords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  alka- 
line  reaction.    Dissolves  easily  in  bydrochloric  and  nitric  acids. 

Obs.— First  observed  by  Hess,  in  a  collection  of  Caucasian  minerais.  The  spécimen  was 
full  of  holes  fiUed  with  clay,  containing  différent  salts.  It  may  be  mistaken  for  gypsum, 
but  is  readily  distinguished  by  its  fusibility. 

Ra£— >  Dx.,  m£i.,  2, 14, 1874. 


Uranatet. 

711.    ïïraninite  Oontains  UO^  U0„  PbO,  N,  etc.  •  Isometric 

Brôggerite  also  ThO,. 

Cleveite  "    ThO„Y,0„  etc. 

Nivenite  "       **        "       " 

712-    Oummite  (Pb,Ca)U.SiO.,.6H,0? 

Thorogummite 

718.    Uranoiphœrite  (BiO),U,0,.3H,0 


711.  URANINTTB.  Schwarz  Beck-Erz  (fr.  Joach.)  Brûckm.,  Magn.  Dei,  204,  1727. 
Beck-Blftnde  =  Pseudogalena  picea  pt.  [rest  (î  ail)  pitch-like  Zinc-blendel  Wall.,  249.  1747. 
Swart  Blende  =  Pechblende  (fr.  Saxony,  etc.)  pt.  [id.J  Oranst.,  198,  1758.  Pseudogalena  uigra 
compacta.  Pechblende  (fr.  Jcach.  and  Joh.),  De  Bom,  Lithoph.,  188,  1772.  Pechblende,  Ëisen- 
pecherz  [put  under  Iron  Ores]  Wem.,  Bergm.  J.,  1789.  Uranerz  (fr.  Joach.)  Klapr.,  Mem.  Ac. 
Berl.,  1786-87,  160.  pub.  in  1792,  Beitr.,  2,  197,  1797  (discov.  of  métal  uranium).  Pecherz  - 
Karêt,  Tab,  56.  1800.  Urane  oxydulé  H.,  Tr.,  1801.  Pitchblende,  Protoxide  of  Uranium. 
Uranalemnite  Chapm.,  Pract  Min.,  148,  1858.  Uranin  Hàid.,  Handb.,  549,  1845.  Nasturan 
Kobell,  Min.-Namen.  84,  1853.  Pitchblende.  Uranpecherz,  Pechuran,  O&rm,  Urane  oxydulé 
Fr.    Pecurano,  Urano  ossidolato,  Ital.    Pezblenda  apan. 

Schweruranerz  (fr.  Pfibram)  Breiih.,  Handb.,  908.  1847.  Coracite  (fr.  L.  Sup.)  L»  OorUe, 
Am.  J.  Se,  3,  117,  178,  1847.  Kristalllsirtes  Uranpecherz  (fr.  Norway)  Th.  Scheerer,  Pogg.,  77, 
570,  1847  =  Uranoniobit  H&rm.,  J.  pr.  Ch.,  76,  826.  1859. 

Cleveite  A.  E.  Nordenskiôld,  G.  FOr.  Fôrh.,  4.  28,  1878.    Brôggerite.  Thor-uranin,  C.  W. 
.Bamitrand,  ibid.,  7,  60,  1884.    Nivenite  ffidden  and  Mackinioêh,  Am.  J.  Se..  38,  481,  1889. 
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Isometric.  In  octahedroDs  {o)y  also  with  dodecahedral  planes  (d)  ;  less  often 
in  cubes  with  o  and  d.  Crystals  rare.  Usually  massive  and  botryoidal;  also  in 
grains;  structure  sometiraes  columnar^  or  curved  lamellar. 

Fracture  conchoidal  to  uneven.  Brittle.  H.  =  5*5.  G.  =  9*0  to  9*7  of  crys- 
tals; of  massive  altered  f orms  f rom  6 '4  upwards^  see  below.  Luster  submetalliCy 
to  greasy  or  pitch-like,  and  duU.  Color  grayish,  greenish,  brownish,  velvet-black. 
Streak  brownish  black,  grayish,  olive-green,  a  little  shining.     Opaque. 

Comp. — A  uranate  of  uranyl,  lead,  usually  thorium  (or  zirconinm),  often  the 
metals  of  the  lanthanum  and  yttrium  groups  ;  also  containing  nitrogen  in  varying 
amounts  up  to  26  p.  c.  Calcium  and  water  (essential  ?)  are  présent  in  small  quan- 
tities;  iron  also,  but  only  as  an  impurity.  The  relation  between  the  bases  varies 
widely  and  no  definite  formula  can  yet  be  given.    Cf.  Hillebrand,  réf.  below. 

Wben  the  compositioD  of  the  niiDerals  hère  provisiounlly  included  togetber  is  more 
thoroughly  underBlood.  it  may  prove  that  they  shoiiid  be  sepamted,  as  two  or  three  iudepeodent 
Bpecies. 

The  ratio  of  UOa  and  UOa  varies  widely  eveD  in  différent  spécimens  f  rom  the  same  localit^. 
Thus  the  oxygeii  ratio  of  UOi  to  olher  bases  varies  from  1  :  4*37  (Brauchville)  to  1  :  1  m 
brOggeritc:  wliile  nivenite  gives  an  ucid  ratio.  This  fact,  coupled  with  the  behavior  of  the 
materinl  when  treated  with  acids,  has  led  Hillebrand  to  suggest  tliat  while  the  variation  may  be 
only  due  to  altération,  it  is  perhaps  more  probable  that  ail  spécimens  examined  are  simply  mix- 
tures of  two  (or  more)  compounds  in  varying  amounts. 

The  présence  of  nitrogen,  first  shown  by  Hillebrand,  to  whom  we  owe  most  of  our  présent 
knowledge  of  the  composition  of  the  species,  is  a  remarkable  fact,  as  bein^  the  only  case  in 
which  this  élément  has  been  ideutified  in  a  minerai  belonging  to  the  original  crust  of  the 
earth.  The  part  played  by  the  nitrogen  is  still  uncertain;  the  amount  seems  to  l)ear  some  rela- 
tion to  the  UOs  présent,  "^rhe  nitrogen  is  set  free,  as  nitrogen  gas,  by  a  non-oxidizing  inorganic 
acid  and  by  fusion  with  au  alkaline  carbonate;  probably  also  by  caustic  alkalies  in  a  current 
of  CO,. 

Var. — The  varieties  of  uraninite  include: 

1.  CryêUillized.  Uranniobite  of  Hermann,  from  Norway.  In  crvstals,  usually  octahedral, 
with  G.  varyiug  for  the  most  part  from  00  to  9'7:  occurs  as  an  original  constituent  of  coarse 
granités  (peguiatyte).  The  vnriety  from  Branchville,  which  is  as  free  from  altération  as  any  yet 
exuminc'd,  contains  chiefly  UO3  with  a  relatively  small  amount  of  II0|.  Nitrogen  is  présent 
in  tiie  maximum  quautity,  as  yet  observed,  2  6  p.  c.  Thoiia  is  prominent,  while  the  earths  of 
the  lanthanum  and  yttrium  groups  are  only  spariugly  represented. 

Brôggerite,  as  anal^zed  by  HUlcbrand,  gives  tîie  oxygen  ratio  of  U0|  to  other  bases  of 
about  1:1.     It  occurs  m  octabedral  crystals,  also  with  d  and  a,    O.  =  9*03. 

Cleveite  and  nivenite  contain  UOi  in  larger  amount  tlian  the  other  varieties  mcntioned.  and 
are  chamcterized  by  containing  about  10  p.  c.  of  the  yttrium  earths.  Cleveite  is  a  variety  from 
the  Arendal  région  occurring  in  cubic  crystals  modified  by  the  dodecahedron  and  octahedron. 
G.  =  7'49.  Nivenite  occurs  massive,  with  indistinct  crystallization.  ('ol or  velvet-black..  H. 
=  5*5.  G.  =  801.  It  is  more  soluble  than  other  kinds  of  uraninite.  being  completely  dccom- 
posed  by  the  action  for  one  hour  of  very  dilute  sulphuric  acid  at  100". 

2.  MasH'oe,  probably  amorphous.  ritchblende:  nasturan  of  Kobell  (from  l'ctorôç,  dente), 
Contains  no  thoria;  the  rare  earths  are  also  absent,  and  nitrogen  is  very  spnringly  présent  if  at  alL 
Water  on  the  other  hand  is  prominent  und  the  spécifie  gnivity  is  much  lower,  in  some  cases  not 
above  6*5.  Thèse  last  différences  are  doubtless  largely  due  to  alterution.  Hère  belong  the  kinds 
of  pitchblendc  which  occur  in  metalliferous  velus,  with  sulphides  of  silver,  lead,  cubait,  nickel, 
iron,  zinc,  copper.  as  that  from  Johanngeorgeustadt,  Pribium,  etc.;  probably  also  that  from 
Black  Hawk,  Colorado,  (Hillebrand). 

AnaL— l-ll,  15-21,  Hillebrand,  Am.  J.  Se,  40,  884,  1890;  also  U.  S.  G.  Surv.,  Bull.  78. 
In  the  latter  place  the  methods,  results,  and  conclusions  are  stated  more  minutely.  12-14.  22, 
Id..  Am.  J.  Se,  42,  890,  1891.  In  thèse  analyses  the  La^Os  group  includes  the  eailhs  insoluble 
in  potassium  sulphate,  the  YaO»  group  those  soluble  in  it. 

Ëurlier  analyses  are  more  or  less  incomplète  or  un  trust  worthy,  see  5th  £d.,  p.  155;  also 
Bnmchville,  Comstock,  Am.  J.  Se,  19.  220,  1880  (in  which  the  thorium  is  overlooked). 

Further,  23,  Blomstrand,  1.  c.  24,  G.  Lindstrôni,  quotcd  by  NordenskiOld,  1.  c  (cf.  Blom- 
strand,  1.  c,  p.  69).  25,  Hidden  and  Mackintosb,  1.  c.  26,  Lorenzen,  Nyt  Mag.,  28,  249.  1884. 
The  absence  of  thorium  in  anal.  26,  while  Hillebrand  obtained  a  considérable  amount  in  material 
stated  to  hâve  come  from  the  same  locality,  is  not  explaiued. 

For  analyses,  see  p.  891,  opposite. 

Blomstrand  (l.c),  m  discussing  the  composition  of  the  natural  uranates,  deducesfor  uraninite 

IT    n 

the  formula  of  an  ortho-uranate,  Ua(UO«)s,  or  (U0s)i(U0t)t  ;  this  Hillebrand  shows  has  no 
gênerai  application. 

Pyr.,  etc.— B.B.  infusible,  or  only  slightly  rounded  on  the  edees,  sometimes  ooloring  the 
ou  ter  flame  green  (copper).  With  borax  and  sait  of  phosphorus  givesayellow  beadinO.F., 
becoming  green  in  R.F.  (uranium).    With  soda  on  charcoal  gives  a  coating  of  lead  oiide,  and 
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892  URANATE8. 

frequently  the  odor  of  arsenic.  Many  spécimens  ^ve  reactions  for  sulphur  and  arsenic  in  tlie- 
open  tube.  Soluble  in  nitric  and  sulpburic  acids;  the  solubility  diners  widely  in  différent. 
Tarieties,  bcing  greater  in  those  kinds  containing  the  rare  earths.  Not  attractable  by  the 
magnet. 

Obs. — As  noted  above,  iiraninite  occurs  either  as  a  primary  constituent  of  granitic  rocks  or 
as  a  secondury  minerai  with  ores  of  silver,  lead,  copi>er,  etc.  Under  the  latter  coudition  it  is 
fouud  at  Johanngeorgenstadt,  Marienberg,  and  Schueeber^  iu  Saxony,  at  Joachimstbal  and 
Pfibram  in  Bobemia,  and  Rezbdnya  in  Hungary.  It  is  associated  with  torberuite  ut  Tincroft  and 
Tolcarn  mines  near  Rednith  inCornwall;  also  near  Adrianople,  Turkey.  Occurs  in  Norway 
in  pegmatyte  veins  at  several  points  near  Moss,  viz.:  ÂnnerOd  {broggerité),  Elvestad,  Huggenfts- 
kilen«  Skraatorp;  also  near  Arendal  at  ihe  Gaita  feldspar  quarry  {cleveite),  associated  with  ortbite, 
fergusonite,  thorite,  etc. 

In  the  U.  States,  at  the  Middletown  feldspar  quarry,  Conn.,  in  large  octahedrons,  rare;  also 
more  abundantly  at  Hale's  quarry  in  Glastonbury,  a  few  miles  N.£.  of  Middletown.  At 
Branchville,  Conn.,  in  a  pegmatyte  vein,  not  uncommon  as  small  octahedral  crystals,  often- 
aggregated  together;  usually  embedded  in  albite.  In  N.  Carolina,  at  the  Fiat  Rock  mine  and 
other  mica  mines  in  Mitchell  Co.,  rather  abundant,  but  usually  altered,  in  part  or  entirely.  to- 

fummite  and  urauophane;  the  crystals  are  sometimes  an  inch  or  more  across  and  cubic  in  habit 
n  S.  Carolina,  at  Marietta.     In  Texas,  at  the  gadolinite  locality  in  Llano  Co.  {nivenite).    In 
large  quantities  at  Black  Hawk,  near  Central  City,  Colorado.    Rather  abundant  in  the  Bald- 
Mountain  distiict.  Black  Hills.  S.  Dakota. 

Also  with  monazite,  etc.,  at  the  Villeneuve  mica  veins,  Ottawa  Co.,  Québec,  Canada. 

Cleveite  is  named  after  the  Swedish  chemist,  P.  T.  Cleve.  BrOgfferite  after  the  Swediah 
mineralogist,  W.  C.  Brôgger.    Nivenite  after  Mr.  William  Niven.  of  New  York  City. 

Alt.— Hie  hydrous  minerai  called  gummite  occurs  asa  resuit  of  the  altération  of  this  species; 
also  uranic  ocher. 

Cor€teiie  is  from  abont  90  m.  above  Sault  Ste.  Marie,  on  the  north  side  of  L.  Superior;  it 
appears  to  be  a  uraninite  partly  altered  to  gummite.  Analyses. — 1,  Whitney,  Am.  J.  Se,  7, 434, 
1849.  6th  éd.,  p.  155.  2.  Genth,  ibid.,  23,  421,  1857.  Whitney  found  15*92  p.  c.  CaCO.,  whick 
was  separated  by  Genth  before  analysis. 

UOrUO,      PbO       Fe,0,       CaO        MgO         8iO,         H,0 

1.  72-60         6-56         2-74»        5  99  —  588         6'68    A1,0,  MO  =  100 

2.  62-68«        7-89         8-61  588         0  56         1315         6140  A1,0,  0  52  =    99  28 

•  PeO.  "  Incl.  CO,.  «  UO,  46-21.  UO,  16-47. 

712.  OnBOnTB.  Feste  Uranokker  pt.  Wern,,  Min.  Syst.,  26,  1817,  Hoffm.  Min.,  4,  a, 
279.  Lichtes  Uranpecherz  Freiôsleben.  Uranischcs  Gummi-Erz,  Breith.,  Uib.,  60,  1880,  Char., 
218,  1882.  Urangummi  Breiih,,  Handb..  903,  1847.  Phosphor-Gummit  Herm.,  J.  pr.  Qh.,  76, 
827  1859 

'Uranisches  Pittin-£rz.  Pittinus  inferior,  Breiih,,  Handb.,  901,  1847.    Eliasit  Haid,,  Jb.  G. 
Reichs.,  3,  No.  4.  124,  1852.    Piltinil  Uerm.,  J.  pr.  Ch.,  76,  822.  1859. 

Crystalline  (Foullon);  perhaps  in  part  amorphous.  In  rounded  or  flattened 
pièces,  looking  much  like  gum. 

H.  =  2-5-3.  G.  =  3-9-4*20  Breith.  Luster  greasy.  Coloç  reddish  yellow  ta 
orange-  or  hyacinth-red,  reddish  brown.     Streak  yellow.     Feebly  translucent. 

Comp. — An  alteration-product  of  uraninite  of  doubtful  composition. 

Foullon  calculâtes  the  formula  (Pb,Ca,Ba)UiSiOii47  6HaO,  for  theesseutial  part  of  gummite 
whicb  is  associated  with  uranophane  (p.  699)  and  sometimes  intimately  mixed  with  it. 

Anal.— 1,  Kersten.  8chw.  J..  66,  18,  1882.  2,  Ragsky.  Pogg^,  Erg.,  4,  848,  1854.  8,  Her- 
mann.  1.  c.    4-10,  von  Foullon.  Jb.  G.  Reichs.,  33, 1, 1888.     11,  Genth,  Am.  Ch.  J.,  1,  89, 1879. 

UO,    PbOFeaOsMnaOaCaO  MgO  B«0  SiO.     H,0 

1.  Johanngeorgenstadt  7200      —       —     005    600      —       —     426    1475       P,0, 

r2*80  As  F  <r    =  99*86 

2.  Joachimstbal,  J8ÛM.  61  88    462    668    117»  809    2*20      -     5-13  'l0-68       P.O. 

[0  84,  FeO  109.  CO,  2*52.  As  tr,  =  99-3(V 

""        -'  5  00    1006     Bi,0, 

[2-67,  insol.  8 20  =  9924 
4*92  10-24  =  99-58 
5  01  9-41  =  98  19 
4-63  10-24  =  9810 
4-96  1186Cu«r.= 
502  9-80  [9917 
5-08  9  91  =  99  75 
5-04  9-94  =  99-19 
4-68  10-54  P.O» 
[012  =  99-72 


8. 

«< 

PiiU 

68-45 

2-51 

4-54 

•— 

2-26 

0-55 

[2-6 

4. 

«« 

Elioê. 

6888 

5-04 

8-64 

1-92 

4-54 

0-85 

— 

5. 

<« 

(< 

68-76 

4-44 

8-55 

1-84 

4-36 

0-82 

— 

6. 

<( 

66-91 

4-47 

7-38 

097 

3-41 

0  09 

— 

7. 

t< 

66-57 

8-92 

7*25 

074 

3-87 

tr. 

— 

8. 

Mitchell  Co. 

.N.C. 

74-67 

und 

046 

388 

106 

9. 

If 

7492 

5-51 

0-36 

— 

301 

— 

101 

10. 

f< 

74-50 

4-69 

106 

— 

804 

— 

0-92 

11. 

«• 

G.  =4  84 

1  75-20 
•  AUO,. 

5-57 

0-53» 

1 

2  05 
>»  Incl. 

SrO. 
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Genth,  discussing  anal.  11,  arrives  at  the  conclusion  thaï  it  représenta  a  mixture  of  uranium 
hydrate  (40  p.  c),  uranotile  (88  4),  lead  uranate  (22*7),  and  barium  uranaie  (4-8). 

Pyr.,  etc. — Yields  much  water  and  a  bitumluous  odor.  Witb  sait  of  phospborus  in  O.F. 
gives  H  yellow  bead,  becoming  greeu  in  R.F.  (due  to  uranium),  leaving  an  undissolved  akeleton 
of  silica. 

Obs. — From  Johaungeorgenstadt,  with  uraoinite.  Eliasiie  and  pitiiniie  are  from  Joachims- 
thaï,  where  tbey  ocour  witb  pitclibleude.  Ëliasite  is  somewhat  resin-like  in  aspect:  G.  =  4'U87~ 
4*287  Zepb.  Color  dull  reddish  browD.  Pittinite  is  black  in  color;  streak  olive-green;  luster 
greasv'  submelallic;  G.  =  4  i^5  0  Breilb,;  5*16  Herm. 

Gummitc  isalso  abundant  at  the  Fiat  Rock  mine,  Mitchell  Co.,  N.  C;  crystals  examined 
by  Foullon  consisted  of  a  lemon-yellow  granular  or  eiirthy  exterior  (uranophane)  inclosing  the 
orange-red  gummite  and  often  in  the  center  a  nucleus  of  urauinite.  ÀIso  at  many  other  localitiea 
witb  uraninite,  as  at  Brancbville.  etc.     On  corncite  see  p.  892. 

Yttroqummitk  a.  E.  Nordenskiôld,  G.  FOr.  Fôrb.,  4  81,  1878.  Occurs  wilh  cleveite  (p. 
890)  and  is  probably  a  final  decompositlon-product  of  it.  It  bas  the  appearance  of  orangite. 
Luster  brilliaut.  Color  black  to  y ellow.  Translucent-  fracture  oonchoidal.  Optîcally  aniso- 
tropic.  H.  =  5.  A  hydrous  compouud  containing  vttrium  and  uranium  ozides.  Between  the 
black  opaque  cleveite  and  the  translucent  honey-yellow  yttrogummite  occur  ijiany  intermediate 
products. 

Thorooummite  Hidden  and  Maekiniosh,  km.  J.  Se,  38,  480, 1889.  Occurs  witb  ferguson* 
ite,  cyrtolite,  and  other  species  at  the  gadolinite  loca^iiy  in  Llano  Co.,  Texas.  Usually  massive, 
sometimes  in  croups  of  crystals  uear  zircon  in  form.  H.  =  4-4*5.  G.  =  4*43-4*54.  Color 
dull  yellowish  Drown.  Easily  soluble  in  nitric  acid.  After  ignition  becomes  of  a  dull  greenish 
hue.    Anal.  : 

UO,      ThO,      SiO,    (Ce,T),0,    PbO    Al.O,  Pe,0,    CaO     H.O 

22-48     41-44      1806       669»         2 16      0*96     0*86     0*41      7*88  PtO»  1*19,  hygr.  H,0 1*28 

[=  98-81» 
•  At.  wght.  185. 

The  formula  calculated  for  the  above  is  UOt.8ThO,.8SiO«.6H«0.      ' 

Chlorothobitb  Hidden,  Trans.  N.  Y.  Acad.  8c.,  8, 185,  May  27. 1889.  A  name  provisionally 
suggested  for  "a  tetragonal  thorium  silico-uranate."  Apparently  the  same  as  the  above,  thoro^ 
gummite.    8o  named  because  it  turns  green  upon  ignition. 

713.  URANOSPHJBRmi.     Weishach,  Jb.  Berg-HQtt.  Sachs.,  and  Jb.  Min.,  815,  1878. 

In  half-globular  aggregated  formsy  sometimes  with  a  dull  or  a  slightly  lustroua 
surface,  sometimes  rough  and  drusy,  made  up  of  minute  acutely-terminated  crys- 
tals.    Structure  concentriez  also  radiated. 

H.  =  2-3,  G.  =  6*36.  Color  orange-yellôw,  brick-red  (Winkler).  Luster 
greasy.     Streak  yellow. 

Comp.— (BiO),U,0,.3H,0  or  Bi,0..2TJ0..3H,0  =  Uranium  trioxide  62-7,  bis. 
muth  trioxide  42*4,  water  4*9  =  100. 

AnaL— 1, 2  Winkler:  1,  impurities  (11  p.  c.)  deducted,  2,  perfectly  pure  material,  J.  pr.  Ch.», 
7,  6,  1878. 

1. 
2. 

Pyr.,  etc.— Decrepitates  on  heating.  and  falls  to  pièces  to  a  mass  of  crystalline  needies,  witb 
ailky  luster,  homogeneous  and  of  brown  color. 

Obs.— Occurs  with  other  related  uranium  minerais  al  ihu  uiiue  Weisser  Hirsch,  neac 
Schneeberg,  Saxony. 


UO. 

Bi.O, 

H,0 

50*32 

4412 

5*56     =     100 

60-88 

44*34 

4*75     =      99*97 

Oxygen  Salts. 
6.    SXriiFHATES,  OHROBIATES,  TELLURATEa 


714.  Maaoagnite 

716.  Taylorite 

716.  Thenardite 

717.  AphtUtaUte 

718.  Olanberite 


A.  Anhydrous  Sulphates,  etc. 

B.  Acid  and  Basic  Sulphates. 

C.  Hydrous  Sulphates. 


A.  Anhydrous  Sulphates,  eta 


à 

0-6642 


l 
1 


è  =  0-5976 
è  =  1-2839 


è 
0-7309 


1  :  1-2524 


(NHJ.SO,  Orthorhombîo 

(NHJ,S0,.5K,S0, 

Na,SO^         Orthorhombic        à  :  h 

(K,Na),SO,  Rhombohedral 

à:h  :é 
Na,Oa(SO,),    Monoclinic    12200  :  1 : 1-0275    /3  =  67°  49' 


Barlte  Group. 

BSO,. 

Orthorhombic. 

à:  l  :6 

719. 

Barite 

BaSO, 

0-8152  :  1  :  1-3136 

920. 

Celertite 

SrSO, 

0-7790  :  1  :  12801 

721. 

Anglesite 

PbSO, 

0-7852  :  1  :  1-2894 

722. 

Anhydrite 

CaSO, 

0-8933  :  1  :  10008 

723. 

Zinkosite 

ZnSO. 

(artif.) 

0-8925  :  1  :  1-4137 

724. 

Hydrooyanite 

OuSO, 

0-7971  :  1  :  11300 

à'Aié                /} 

726. 

Crocoite 

PbCrO, 

Monoclinic 

0-9603  :  1  :  0-9159    77"  33' 

726. 

Fhonicochroite 

Pb.Cr.O, 

Orthorhombic? 

727. 

Vanquelinite 

2(Pb,Cu)CrO..(Pb,Cu),P,0. 

Monoclinic 

à:b: 

é  = 

0-7498  :  1 :  1-3908;  /3  =  69'  3' 

714.  MA80AQNITB.  Jfoêeagni,  Dei  Laffoni,  etc.,  in  Siena,  1779.  Sel  ammoniac 
Titriolique,  Sel  ammoniac  secret  de  Glauber  (fr.  Solfatara  near  Naples),  /So^,  Min.,  1,  CK2, 1777. 
Ammoniaque  sulfatée  Fr.  Sulphate  of  Ammonia.  MaskagDin  Kant,  Tab.,  40,  7C^  1800L 
Bchwefelsaures  Ammoniak  Qerm, 

Orthorhombic.    Axes  à  :i:è  =  0-5642  :  1  :  0-7309  Mitscherlioh*. 

100  A  110  =  29°  26',  001  A  101  =  52°  20',  001  A  011  =  36°  10'. 

694 
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Fonni  :    a  (100,  i-î),    b  (010,  »4).    e  (001,   0);    m  (110,  /),   /  (180,  i-S);    u  (011,   1-1), 
«  (021.  2-ï);    o  (111,  1). 

Angles  :    mm"'  =  «SS^  62',    /'  =  61*  8'.     w'  =  72''  20',     W  =  nil»  15',     »  =  W  y, 
<»'  =  W  84',    00"  =  48'  8'. 

Twins:  tw.  pi.  m,  pseudo-hexagonal,  like  the  artificial  potassium  sulphate» 
TJsually  in  mealy  crusts  and  stalactitic  forms. 

Cïeavage:  c  distinct.  H.  =  2-2-5.  G.  =  1-76-1-77.  Luster  when  crystal- 
lized,  vitreous.  Color  yellowish  gray,  lemon-yellow.  Translucent.  Taste  pungent 
and  bitter. 

Optically  +.  Ax.  pi.  1  i.  Bx  J.  a.  Dispersion  weak,  p  <  v.  Ax.  angles: 
2B,  =  87°  44',  2Ebi  =  88°  47'.   The  angle  is  increased  by  rise  of  température,  Dx." 

Comp. — Ammonium  sulphate,  (NHJ.SO^  =  Snlphur  trioxide  60*6,  ammonium 

oxide  39-4  =  100. 

P3pr^  etc.— In  tbe  cloeed  tube  yields  water  and  is  sublimed;  with  lime  gives  off  ammonla 
vapors.    Dissolves  readily  in  water. 

Oba.~Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the 


the  giiano  of  the  Giiafiape  Islands, 
l^araed  af  ter  Prof  essor  Mascaffoi. 


Lipari  Isles,  and  is  also  one  of  the  products  of  the  combustion  of  minerai  coal.    Also  found  in 

'  "     "  ï,  JPeru. 
Lscaflrni 

Réf.— 1  Arlif.  cryst..  Pogg.,  18.  169,  1880;  Rg.,  Kr.  Ch.,  887,  1871.  •  Propr.  Opt.,  2.  24, 
1859,  N.  R.,  96,  1867. 

716.  TATIiORTm.  Sulphate  of  Potash  and  Ammonla  W.  J.  Taylor,  Proc.  Ac.  Philad., 
309,  1859.    Taylorite  Dana,  Min.,  614,  1868. 

In  small  compact  Iumi>s  or  concrétions;  structure  crystalline. 

H.  =  2.     Color  yellowish  white.    Taste  pungent  and  bitter.    Unalterable  in 
the  air. 

Comp.— 5K,S0^.(NHJ,S0,  =  Sulphur  trioxide  47*8,  potash  46*9,  ammonium 
oxide  5-2  =  100. 

AnaL— 1,  2,  W.  J.  Taylor,  1.  c. 

80.  Na,0  K,0  (KH«),0 

1.  48*40  1-68  48*45  587  org.  matter  <r.  =  98  90 

2.  48-80  46-49  510    "        '•       «r.  =  9989 

Pyr.,  etc.- B.B.  on  platinum  foil  blackens  and  fuses  with  difficulty.  leavlng  a  white  bead, 
which  is  soluble  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platinum  crucible 
beoomes  first  black  and  then  snow-white,  not  fusing  at  a  high  beat  (Taylor). 

Obs.- From  the  guano  beds  of  the  Chincha  Islands. 

An  artificial  sulphate  of  potassium  and  ammonium  was  described  by  Link  as  early  as  1796. 
According  to  Lang  the  sait  10EaSO«.(NH4)«SO«  is  isomorphous  with  potassium  sulphate  and 
like  that  occurs  in  pseudohexagonal  forma,  both  twins  and  trillings,  Ber.  Ak.  Wien,  31,  97, 
1858. 

716.  THBNARBITB.  J,  L.  CaêOêeea,  Ann.  Ch.  Phys.,  32,  808,  1826.  Pyrotechnite 
SeaeeJii,  Mem.  Incend.  Vesuv.,  Napoli,  1855.    Makite  Adam,  Tabl.  Min.,  61,  1869. 

Orthorhombic.     Axes  à\l\t  =  0  5976  :  1  :  1-2524  Bàrwald'. 

100  A  110  =  30**  51J',  001  A  101  =  64°  29^',  001  A  011  =  51°  23|'. 

Fonna*:  c  (001,  0);  h  (010,  î-ï);  m  (110,  /);  r  (101.  l-î)  and  e  (OU.  l-ï)<astw.  pi.; 
t  (106.  Ji)\    0  (111,  1).    B  (181,  8-8). 

Angles  :  mm"  =  6r  48^'.  if  =  88"  80i',  rr'  =  128'  59',  êê'  =  102*  47',  <»  =  67'  48i', 
a  =  76*  55'.    a/  =  ♦105'  11',    oo"  -  ♦56*  41'.    m'  =  56*  89',    m"'  =  116'  84'. 


Twins:  tw.  pi.  (1)  r  (lOl)';  (2)  e  (OU),  cruciform  twins*  (f.  3), 
inclined  102°  47^  and  77°  13'.    Habit  pyramidal,  o  with  c;  also  sho 


the  vertical  axes 
short  prismatic  {\n) 
or  tabular  with  c  rough  and  striated. 

Cïeavage:  c  distinct.     Fracture  uneven.     Brittle.     H.=  2-3.    6.  =  2-68-2  69. 
Luster  vitreous.     Color  white  to  brownish.     Transparent  to  translucent. 
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Opfcically  +.     Ax.  pi.  \c.     Bz  X  a.     Dispersion  weak,  p>  v  (oil).     AziaL 
angles,  Bârwald\- 

2Ha.r  =  88*  86'  Li     2H|^,  =  88*  86'  Na     SHa.,,  =  88*  85'  Tl       .-.    3V,   =  89*  W 
2Ho.r  =  »6'  aœ  2Ho.y  =  96"  25  2Ho^  =  96'  81'  .-.    2V,,  =  90'    (H* 

Also  Des  Cloizeauz*: 
8B,  =  162'  42';  and  (from  H.  and  HJ    2V,  =  88*  5'     2V»,  =  82*  89'    fi,  =  1-470    fi^  =  1488^ 
Thenardite  probably  goes  orer  to  a  hexagonal  form  on  heating^ 

1.  a.  3. 


Figs.  1,  Atacama.    2,  8,  Califomia,  Ayres. 

Comp.— Sodium  sulphate,  Na,SO^  =  Sulphur  trioxide  43*7,  soda  56*3  =  100. 

AnaL— 1,  Dunbam,  Am.  J.  Se,  22,  204,  1881.  2,  Bftrwald,  1.  c,  containing  a  little- 
glauberite.    Also  8,  Darapsky,  Jb.  Mîd.,  1,  66,  1890.    Also  5th  Ed.,  p.  616. 

SO,      Na,0     CaO 

1.  Arizona  G.  =  2681    {  5686    [4802]    012  MgO  002,  Cl  010,  Insol.  088  =  100 

2.  Agiias  Blancas  54-84     41*91     2*66  H,0  098  =  99*84 

8.  Atacama  54*24     41*66     0*28  Al.0. 006.  Fe,0. 0*20, MgO 0*07, Cl 0*86, 

Linsol.  2*45,  H,0  0*78  =  100 

Pjrr.,  etc. — Colors  the  blowpipe  flame  deep  yellow.    WhoUy  soluble  in  water. 

Obs. — Often  observed  in  connection  with  sait  lakes,  as  in  Central  Asia.  Africa,  etc.;  tlius  in 
iakes  noith  of  the  Caspian:  in  tbe  Chuchsus;  on  the  shores  of  Lake  Bnlkhnsli,  Central  Asia. 
Also  in  Spain,  at  Ëspartmas,  5  leagues  froni  Mndrid  and  2^  from  Aranjiiez.  Tbe  water  exudea 
during  wiuter  from  the  bottom  of  a  basin,  and  becoming  concentnited  in  the  suramer  season, 
deposits  crystals  of  thenardite.  Also  in  S.  America  in  Tarapnca,  Chili  (ralled  Sal  de  San 
bebastian),  also  near  Agnas  Blancas.  at  Salinas  and  otber  points  in  the  désert  of  Atacama  (cf. 
Darapsky).  Also  on  the  scoria  of  Vesuvius  {pyj'otechnite)  of  the  éruption  of  1855;  on  solution 
and  evaporation,  octahedml  crystals  were  obiaint-d  by  Scacchi  wiih  ibe  planes  m,  r,  o,  «,  with 
mm"*  =  QV  28'.   rr'  =  128**  58',  etc. 

In  the  U.  S.  forms  extensive  deposits  on  the  Rio  Verde.  Arizona  (anal.  1).  In  Califomia,  at 
Borax  Lake,  San  Bemardino  Co.,  with  hanksite,  glauberîte.  etc.  With  ulexite,  etc.,  at  Rhodes 
Marsh,  Esmeralda  Co.,  Nevada. 

Pseudomorphs  of  calcite  or  less  often  quartz  after  thenardite,  in  part  twins  with  r  as  tw.  pi., 
occur  in  volcanic  tufa  of  the  hill  Rosenegg  in  tiie  Htgau,  southem  Wurtemberg. 

Réf. — *  Aguas  Blancas,  Zs.  Kr.,  6,  9^,  1881.  Tlie  position  is  that  suggested  by  Hausmann 
(Pogg.,  83,  577,  1851)  to  show  the  isomorphism  with  the  corresponding  potash  sait;  see  also 
Mitsch.,  Pogg.,  12,  139,  1828  (artif.  cryst.);  Sec,  1.  c:  Rg.,  Kr.  Ch.,  894,  1881;  Mûgge,  Jb. 
Min.,  2,  1.  1884.  «  Cf.  Sec.  »  Cf.  Dx.,  N.  R.,  100,  1867,  Bftrwald,  etc.  *  E.  F.  Ayres,  Am.  J. 
Se,  37.  235.  1889.  '  On  pseudomorphs  from  the  Rosenegg,  Leuze,  Jahresheft.  Ver.  Wûrtt., 
819.  1889.    «  L.  c.    ■»  Cf.  Mûgge,  1.  c. 

DiHTDRo-THENARDiTB  [J.  Ru&s.  Phys.-Ch.  Oes.,  19.  252,  22,  26.  27],  Ber.  Ch.  Gea,  20, 
546  réf.,  1887,  Jb.  Min.,  1,  16  réf.,  1890.  J.  Ch.  Soc.,  60,  156,  1891. 

DescribedbyMarkovnikovasnhydrous  sodium  sulphate,  Na«S04.2H«0,  from  L.  Gori.Gov^ 
Tiflis.  Form  monoclinic  with  e  (001),  m  (110),  l  (210),  p  (111)  with  a:b:e  =  0*4651  :  1 :  0*7194. 
/S  =  78*'  55'  Wyrouboff.  Cleavage  J  e.  Later  stated  to  bc  only  blôdite  (astrakanite)  containing 
thenardite  in  considérable  amount. 
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717.  AFHTHITALITE.  Yesuvian  Sait  Bmithëon,  Phil.  Trans.,  256,  1818.  Aphthaloee 
Beiud,,  Tr.,  2,  477,  18â2.  Âphtàitaliie,  Shepard,  Miu.,  1,  86.  1885.  Aftalosa.  Aftalosio». 
Sofato  potassico,  liai. 

Arcanite  Haid,,  Handb.,  492,  1845.  Glas^rite  Hausm.,  Handb.,  1187,  1847.  Sulphat» 
of  Potash.    IScbwefelsaures  Kali,  Kalisulphat,  Germ.    Poiasse  suit'atée  Fr, 

Ehombohedral.    Axis  è  =  1-2839;  0001  A  lOÏl  =  *56°  0'  Mitscherlich*. 

Ponna:  c(0001.  0);  m  (lOÎO, /};  a  (USO,  t-2).  d  (10i2,  i),  r  (lOÏl, -8),  d(0li4,-JV 
€(0li2.-i),    y(01îl.-l). 

Angles  :    Ctf  =  36'  8^,    »y  =  48'  69',    ee  =  62'  6',    rr'  =  91*  46^'. 


1. 


3. 


Figs.  1-8,  Douglashall,  BUcking. 

Occars  in  rhombohedral  crystals,  often  thin  tabalar;  also  in  distorted  forma 
which  appear  to  be  orthorhombic  in  symmetry^  and  again  uuited  in  groups  resem- 
bling  tne  psendohexagonal  twins  of  aragonite  (f.  3)^  but  throughout  opticallj 
uuiaxial  (Bkg.).  Also  in  blades  made  up  of  aggregated  crystals;  massive,  or  im- 
perfectly  mammillary,  and  in  crasts. 

Gleavage:  m  rather  distinct;  c  imperfect.  H.  =  3-3'5.  G.  =  2*63-2'656 
Bkg.  Luster  vitreous,  inclined  to  résinons.  Golor  white,  sometimes  tinged  with. 
blue  or  green.  Transparent  to  translucent,  or  opaque.  Taste  saline  and  bitter, 
disagreeable.    Unalterable  in  the  air.    Optically  +,     Indices: 


œ  =  l  -493 
ForNa,  (»  =  1-4907 


e  =  r501    Senarmont  (Dx.). 
6  =  1-4993  Bûcking. 


Comp. — Sulphate  of  potassium  and  sodium,  (K,Na),SO^;  if  K  :  N'a  =  3  :  1,  a» 
fonnd  by  Sec.  (1.  c.)  the  percentage  composition  is:  Sulphur  trioxide  48-2,  potash 
42-5,  soda  9*3;  or,  Potassium  sulpnate  78-6,  sodium  sulphate  21-4  =  100. 

Geserick  (quoted  by  Bûcking)  found  that  cr^^stals  from  Dotiglashall  near  Westeregein,  con- 
taining  10  to  14  p.  c.  of  sodium  cnloride  as  impurity,  consisted  of  KaSOi  and  Na^SOi  in  the  ratio- 
of  5 :  2,  and  8:1.  An  analysls  of  the  Rocalmuto  sait  gave  Ratb,  Pogg.  Ann.,  £rg.-Bd.,  6,  860» 
1878: 


80,  49-50 


K,0  88-24 


Na,0  [17-26]  =  100 


This  corresponds  nearly  to  4KaS04  +  8Na9804. 

Pyr.,  eto. — Fuses  before  tbe  blowpipe  without  intumescence.    Soluble  in  water. 

Oba. — Found  at  Vesuvius,  upon  lava,  in  délicate  crystallizations,  and  also  in  masses  an  inck 
or  more  in  thickness.  Occui-s  at  Douglasball  near  Westeregein  in  blôdite,  which  with  the  halite 
forms  a  deposit  between  kainite  and  halite  in  the  kieserite  région.  Also  at  Rocalmuto,  Sicily. 
Thèse  crystals  were  regarded  by  Ratb  as  orthorhombic,  but  StrQver  shows  (Rend.  Ace.  Linc,  6, 
750,  1889)  that  it  is  throughout  optically  uuiaxial  and  identical  with  aphthitalite  of  ScacchL 
BQcking  earlier  proved  the  same  for  the  Westeregein  crystals  as  above  noted. 

The  artiflcial  sait  (K,Na)aS04  is  dimorphous.  Cf.  Mitscherlich,  1.  c,  or  Rg.,  Er.  Ch.,  401, 
1881.  Sec.,  Mem.  Ace.  Napoli,  1,  read  May  12,  1863  (Polisimm.  Crist.,  p.  11  et  seq,),  also  6,  Mch. 
12,  1870:  6.  Dec.  13.  1873.  Ralh,  Pogg.  Erg.,  6,  362,  1878.  Mld.,  Bull.  Soc.  Min.,  6,  226, 
1882;  also  arcanite  beyond. 

Named  aphthaioêe  by  Beudaut,  in  1882.  from  ccipBtroÇ,  unalterable,  and  âXç,  sait;  and 
chauged,  by  Shepard.  to  the  less  incorrect  form  from  thèse  Greek  words,  aphihitalHe.  Arcanite 
of  Haidineer  was  derived  from  oue  of  its  alchemistic  nnmes,  Areanum  duplicatum.  Olaeerite 
^ven  by  Uausmann  in  1847,  after  the  chemist  Christoph  Glaser  (1664),  the  sait  havlng  been 
early  cailed  ScU  polychrestum  Olaseri. 

Réf. — *  Artif.  cryst.,  Pogg.  Anu.,  68,  468,  1843.  The  rhombohedral  nature  of  the  Vesuviun. 
minerai  was  shown  by  Scacchi.  Bûcking  obtained  for  the  Douglasball  crystals,  0001  A  1012  =^ 
86'  88'.  whenceé  =r  12879,  Zs.  Kr.,  15,  561.  1889. 
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1797.  Baryt  JKir«<..  Tab.,  38,  75.  1800.  Baryte  K,  Tr.,  2.  1801.  Baiytine  Beud.,  Tr.,  441, 
1824.  Barytes.  Miohel-lévyte  Lacroix,  C.  R.,  108. 1126, 1880.  Scbwerspath  Qerm.  TuDgspat 
Bwed.     SiMto  pesato  Ital,    Baritina  liai. ,  Span, 

Hepatit  KarêL,  Tab.,  38,  75,  1800;  =  Lapis  hepaticus  Cromt.,  y.  supra;  =  Terr.  pond.  vit. 
petroleo  imbuta  Bergm.,  Sciagr.,  1783;  =  Leberstein  pt.  Oerm.;  =  FetidHeavy  Spar.    Allomor- 

Êhit  BreitJi.,  J.   pr.  Ch.,  16,  822,  1888.     Calstronbarite  8hep.,  Am.  J.  Se.,  34.  161,  1888. 
^arytocôlestin  WaUar9h.,  Pogg.,  94,  187,  1856. 

Orthorhombic.    Axes  à:l'.è=^  0-81520  :  1  :  1-31359  Helmhacker'. 

100  A  110  =  39°  11'  13",  001  A  101  =  58°  10'  36",  001  A  011  =  52°  43' 8". 


Forma*! 
a  (100,  ùl) 
b  (010,  i-ï) 
e  (UOl,  0) 

r  (410,  lÂ) 
fi  (810,  ûB) 
X  (210.  i-2) 
/î(530,  .-f) 
V  (820.  ^4) 
h  (540,  *4)« 
m  (110,  /) 
JV(230.  ùi) 
n  (120,  i-i) 
X  (180,  a) 
L  (140.  U) 
E  (150.  »-6)'« 

K  (109,  i-i)" 

^'(loe.  i-i) 

w  (106,  î-î) 


a-  (106.  H) 
/    (104.fi) 
^   (108,  H) 
î?   (808,  |4)" 
/<-  (205,  I-i) 
d   (102,  i-î) 
F  (508,  H)» 
^  (208,  fi) 
r   (405,  fi)» 
«I  (230  24,  Ifi)» 
u  (101.  1-i) 
jD  (302.  I-i)* 
U  (20K  2-i)* 

a  (0-M2,  tV-*) 
a  (018,  H) 

8  (014,  fi)^« 

^  (013,  fi)' 

0  (012,  fi) 

y   (028,  fi)" 

B  (066,  fi)î 


6  (089,  f  i)r 

0  (011,  l-i) 

»  (021,  2-i) 
W  (081,  3-i)" 

œ  (041,  4-i)« 

/2  (051,54)" 

c  (011 -2,  V-*)? 

8  (071.  7.i)"' 

g  (0101.  104)* 

0  (l'l-20.A)« 

H  (119.  i) 

*  (118.  J) 

P  (116.  i)* 

«  (115,  i) 

9  (114.  i) 

/  (118.  i) 

r  (112,  i) 

B  (223,  I) 

î  (884,  f) 


«   (111,1) 
1»  (441,  4)* 

n  (916,  f  S)» 
n  (718.  f  7)« 

I  (14-2-9,  V-7)» 
X(15-310,  l-S)» 

5  (414,  l4) 

6  (28-7-24,  f  4)» 

<  ai-3-6,  v-w 

flo  (313.  1-S)* 

r  (812,  f  8) 

^  (524,  H)» 

0  (213.  f  2)>» 

r  (324,  3-f)" 

V  (212.  1-2) 

tr  (344,  1-})" 

t  (128.  f  à)" 

II  (124,  f  5) 
y  (122,  1-5) 


f  (864,  f  2) 
2  (121,  2-5) 

w4  (362,  3-â) 

t  (186,  i4) 

J'  (133,  1-8) 

ê  (182,  f  8) 

#  (131,  3if 

m  (276,  f  î)* 

P  (146,  j4)' 

p  (144,  l4)» 

I  (142,24)» 

r  (141,  44)» 

Q  (156,  1-6) 

C  (154.  f^ 

Q  (158.  f-6)^.« 

S  (151,  5^ 
W  (166,  l-Ô)» 

e  (176,  f  7)» 

r  (1-812,  f^) 


The  above  list  includes  ail  common  forma  and  some  others.  Récent  investigations  hâve 
added  a  large  number  to  thèse,  some  of  wbich  can  be  accepted  without  question,  others  are 
doubtful,  and  still  otbers  are  simply  vicinal  planes.    Thèse  additions  are  as  follows  : 

(1010)»,  (710)»,  (610)».  (740)».  (18-70)»,  (320)»».  (450)»»,  (660)««,  (7110)».  (870)»,  (130)»». 
(4110)",  (290)»,  (1-220)»»,  (1-300)»»,  (1-440)»»,  (1-50-0)»»? 

(10  40)».  (10-30)»,  (101 3)»,  (107)».  (807)",  (190-48)»,  (807)",  (22-01 6)»  (406)^  (18-0-7)». 

(0-2-5)»»,  (0-512)».  (035)w,  (079)»,  (0-161)»»,  (0-201)". 

(ll-27)>«.  (11 -25)",  (11 10)».  (117)»»,  (6-6-13)». 

(101 -7)»,  (56'8-35)»,  (55-11-30)».  (12-4-9)",  (11-5-65)",  (822)««?,  (28-16-7)»»,  (465)»»?,  (3-410V»? 
(1-2-44)",  (1-2-40)",  (137)»,  (159)»,  (177)",  (l-28-20)«>. 

Also  other  forms  in  etching-figures,  cf.  Valentine»»  (36 •85  0),  (760),  (1-0-50),  (10-20), 
(905),  (22-20-55),  (2*21  21). 


,/// 


rr 
XX"' 


-"' 


w 

ffitn 
nn' 

xx: 

LL' 

ww' 

W 

99 


m 


=  28*    2' 

=  30"  24' 

=  44"  21' 

=  57**    3' 

=  •78'  22'  26" 

=  78' 83' 

=  68'*    8' 

=  44*29' 

=  34"    6 


30^ 
43^ 
56' 


4' 
53' 
29' 


dd    =  ♦77"  42'  56  ' 

un*    =  116*'  21' 

UU  =  145'  31' 

aa'  =    18"  39' 
<f><p^  =    66"  36? 

00'     =  105"  26' 

M"     =  138"  19' 

ek     =  14"  34' 

ev      =  22"  35 

cq      =  27^28' 

c/     =  34"  48' 

cr     =  46"  6' 


et 
ep 

ev 
ey 
es 
ep 


=  64"  19* 
=  88"    9' 


=  68"  14' 
=  60"  r 
-  67"  1' 
=  64"  60' 
=  53"  57' 
eq  =53"  81' 

w'  =  34"  37' 

ff'  =  53"  24' 

rr'  =  67"  55' 

«e'  =  88"  87 


yyf 

99' 

rr"" 

«"' 


"/ 


«"' 

md 
mo 
do 


=  106"  49' 
=  52"  2* 
=    40"    4' 

=  64"10f 

=  69"2y 

=  88"  12' 

=  91"  18' 

=  118"  49' 

=  60"  64' 
=  59"  49' 
=    61"  61' 
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Twins":  (1)  w,  only  as  tw.  lamell»,  developed  by  pressure  and  producing  a 
«tructure  somewhat  similar  to  that  of  a  triclinic  feidspar.  (2)  (601)  also  as  tw. 
lamellsB,  formiug  striations  on  c  and  m,  the  latter  inclined  abont  19"^  to  the  yertical 
edge;  (3)  o  (011)  as  polysynthetic  tw.  lamellœ,  also  producing  fine  striations  which 


1. 


a. 


3. 


1^^,  <g^^  (^^  ^ 


6. 


10. 


13. 


7. 
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Figs.  1-8, 10, 11,  Simple  forma.    9,  Bucklngham  Ck>.,  Va.    12,  De  Ealb,  N.  T.,  Chester. 

18,  Colorado.    14.  Cheshire.    15,  Vemasca,  Sansoni. 


on  m  are  inclined  about  45^  to  the  basai  ed^e.  Grystals  commonly  tabular  |  c,  and 
united  in  diverging  groups  having  the  axis  h  in  common;  also  prismatic,  most 
frequently  |  axis  l,  d  (102)  predominating,  but  also  1  axis  i,  m  prominent,  or  again 
J  à  with  0  (011)  prominent.     Bârely  apparently  hemimorphic**  in  direction  of  azea 
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à  (f.  12)  or  èy  but  onlj  as  a  resuit  of  secondary  development,  not  poperly  a 
molecnlar  hemimorphism  as  concluded,  after  pyroelectrical  expérimenta,  by 
Haukel,  aiid  also  by  Valeutiii  on  the  ground  of  tbe  symmetry  of  the  etebing- 
figures.  Also  in  globuhir  forms,  iibrous  or  lamellar,  crested;  coarsely  laminatea> 
laminœ  convergent  ai id  often  curved;  also  granular,  resembling  wbite  marble,  and 
eartby;  colors  sometimes  banded  as  in  stalagmite. 

Cleavage:  c  perfect;  m  also  perfect,  fig.  1  the  form  yielded  by  cleavage;  also  h 
imperfect.  Fracture  uneven.  Brittle.  H.  =  2 -5-3 -5.  G.  =  4*3-4 -6;  4-486, 
O.  Rose,  a  pure  colorless  crystal.  Luster  vitreous,  iucliningto  résinons;  sometimes 
pearly  on  c,  less  often  on  vi.  Streak  wbite.  Color  wbite;  also  inclining  to  yellow, 
gray,  blue,  red,  or  brown,  dark  brown.  Transparent  to  translucent  to  opaque. 
Sometimes  fetid,  when  rubbed. 

Optically  +.     Ax.  pi.  \b,     Bx  J_  a,    Befractive  indices,  etc.,  Arzruni"  : 

a  p  y  %E  2V 


ForC 
•   D 

20" 
fi 

If 

1-68851 
1-63609 
1-64254 

1-63457 
1-63712 
1-64857 

1-64531 
1-64795 
1-65469 

64*    1' 

87*  28' 

ForD 
If    <« 

<(    Il 

50* 
100* 
200* 

1-63575 
1-68512 
163344 

1-68678 
1-68612 
1-63474 

1-64726 
1-64648 
1-64426 

68'  51' 
77"  16    (20- 

88'  48' 

40"  15' 
f)      44*  18' 

Dx.  gives  2E,  =  63*  5'  at  12'  C,  =  69*  49'  ai  9ô'-5.  =  74'  42'  at  195-8'. 

Var. — 1.  Ordinary,  (a)  Crystals  usually  broad  or  atout;  sometimes  very  large,  weigbing 
100  Iba.  ;  again  in  slender  needles.  {b)  Creêùd;  massive  aggregatioDs  of  tabular  crystals,  tb» 
crystals  projoctinff  at  surface  intu  crest-like  forms.  (e)  Columnar;  the  columns  often  coarse 
{Btangentpath)  and  loosely  aggregated,  and  either  radiated  {Strahlbaryt)  or  parallel;  rarely  fine 
fibrous.  Werner*s  8tangen»path  was  from  Freiberg.  (d)  In  globular  or  nodular  concrétions, 
sublibrous  or  columnar  witbm.  Bologna  Btone  is  hère  included,  being  radiated,  globular,  often 
reddish  gray  in  color.  It  is  from  a  bed  of  clay  in  Mt  Pateruo,  near  bologna,  and  was  early  a 
source  of  wonder  because  of  the  phosphorescence  it  exhibited  after  heatlDg  with  charcoal. 
"Bologna  phosphorus"  was  made  from  it  in  the  form  of  sticks,  by  powderlng  the  minerai  and 
uniting  it  again  with  gum.  (e)  Lamellar.  either  (cr)  straight  or  (fi)  curved;  the  latter  sometimes 
as  a^gregations  of  curved  scale-like  plates;  the  krumvuehaliger  Behwenpaih  of  Werner,  from 
Freiberg,  is  included  hère;  it  contained  somelime,  and  Breithaupt  gives  mm"'  =  78'  7'  and  G.  = 
4-02-4-29.  if)  Granular.  {g)  Compact  or  cryptocrysUilliue.  (A)  Earthy.  (t)  Stalactitlc  and 
stalagmitic;  similar  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites  and  of  much 
beau ty  when  polished. 

Aïchel'lévyle  from  Perkin's  Mill,  Templeton,  Québec,  was  described  by  Lacroix  as  a  mono^ 
clinic  form  of  barium  sulphate,  but  shown  by  tbe  author  (Am.  J.  Se.,  39,  61,  1890)  to  be  simple 
barite.  It  is  peculiar  in  sbowinç  a  strong  pearly  luster  parallel  usually  to  one  face  of  prismatic 
cleavage  (also  to  both)  and  in  this  direction  séparâtes  easily  into  thin  laminœ.  This  is  the  resuit 
of  pressure  from  the  inclosing  crystalliue  limestone.  wbich  bas  also  produced  polysynthetic 
twinning|m(110)  and  o(Oll).  Cf.  Bauer*^,  who  bas  studied  the  twinning  structure  minutely 
and  who  shows  that  crystals  standing  free  in  cavities  are  witbout  thèse  secondary  tw.  lamell» 
and  peculiarities  of  cleavage. 

The  barite  of  Muzsaj,  Ilungary,  and  of  Betler,  near  Rosenau,  was  early  called  Wolnyn,  It 
is  common  barite,  in  crystals,  usually  oblongin  the  direction  of  the  vertical  axis.  8ee  Schrauf, 
Ber.  Ak.  Wien,  39,  286,  1860;  Schmidt.  Zs.^r.,  3,  428,  1879,  étal, 

Cawk  is  the  ordinary  barite  of  the  Derbyshlre  lead  mines.  Witherinff,  who  flrst  analyzed  it, 
describes  it  as  occurring  in  roundish  forms.  consisting  of  rhomboidal  laminœ  confusedly 
açgregated  and  white  or  reddish  in  color.  with  G.  =  4-&0;  and  a  second  varietv  as  radiated 
fibrous,  somewhat  silky  in  luster,  and  at  times  concentric  in  structure,  yellowish  white,  and 
opaque,  with  G.  =  4  00.  Greg  &  Lettsom  (1858)  confine  the  term  to  an  opaque  earthy  variety 
01  the  Derbyshire  lead  mines. 

2.  Fetid;  so  called  from  the  odor  given  off  when  struck  or  when  two  pièces  are  rubbed 
together,  wbich  odor  may  be  due  to  carbonaceous  matters  présent;  a  highly  fetid  variety  la 
obtained  in  Berks  Co.,  Pennsylvania. 

3.  Allomorphite  Breith.,  a  kind  having  the  form  and  cleavage  of  anhydrite.  and  fotmd 
at  Unterwirbach,  near  Rudolstadt;  G.  =  4-36^*48.  Probably  pseudomorp'hous;  Breithaupt 
regarded  it  as  a  case  of  dimorphism. 

4.  Caleareobarite  Thomson,  Min.,  1,  105.  A  wbite  barite  from  Strontinn  in  Argyleshire, 
containing,  probably  as  mixture,  6*6  p.  c.  of  lime,  and  some  silica  and  alumina. 

5.  Gelestobarite;  the  variety  containing  much  strontium  sulphate,  ns  that  of  the  Binnentbal, 
Switzerland,  to  wbich  von  Waltershausen  applied  the  name  barytoeeUstine;  also  from  other 
localities.    See  further  p.  906. 
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6.  CalitTonbarùe,  from  Schobaiie,  N.  Y..  biiH  tlie  uspecE  of  a  mère  mlitUTe.  Sbepard  made- 
tt  H  compound  of  earboTiaie»  ot  stroultum  and  cnlcium,  whh  65-55 

p.  c.  oF  siilpbale  of  b&vium.  and  says  it  is  parlly  lolub^  in  hj/dro-  16. 

ehloric  acid  uifA  efemeeeence.     Von  Hauer   fotind  a  spécimen 
from  Scliotiarie  liilieled  cuUtroTiburiU  to  coitsist  of  sulplinte  aloDe. 

Sckoarite  Adnm,  Tabl.  Min.,  Q:i,  is  a  barite  coDtainiug  some 
10  p.  c.  of  silica. 

Comp. — Barium  aulphato,  B;iSO,  =  Sulphur  triox- 
ide  34-3,  barjta  65-7  ^  100. 

Strontium  sulpbate  is  often  présent,  also  caldum  aulpfaate 
and  rarelf  ammonium  sulpbate  (as  uoted  belon);  furtber.  aa 
hnpiiritles,  alllca,  du;,  bitumlnous  or  cnrbonaceous  Buliat&nces. 
AsalTses,  sce  5th  Ed.,  p.  018. 

A  barite  from  PetLis  Co.,  HIbbouH.  h^  been  described  by 
Luedelilng  &  Wbeeler  (Âm.  J.  8c., 43,  495.  1891)  wbtcta  sbowed 
thÎD  wbite  or  yellowlah  bands  parallel  1o  tbe  edges  of  tbe 
tabutar  cryslals  (f.  16).  Thèse  bands  consiat  of  u  mixture  of  the 
Bulpbalea  of  barium  aud  àtrontliim  vlth  small  araouuls  of  tbe 

■iilphaies  of  calcium  aud  ammonium.    A.D  analyits  of  tbe  whlu       PettU  Co. ,  Ho.,  L.  &  \f  > 
bante  gave  : 

BaSO,  87-3        SrSO,  10-0        CaSO,  0-2        (NH,),80.  0  3         H.O  2i  =  1009 

The  ammonium  sulpbate  is  présent  to  somewbat  greater  exteot  in  tbe  yellow  tbau  iu  the- 
white  kluilB. 

Pyr.,  «t«.^B.B.  decrepitates  and  fuaea  at  S,  colorluK  tbe  flame  yellowiah  green  ;  tbe  f used 
masa  reacts  alkaline  with  test  paper.  Ou  charcoal  reduced  to  a  Bulpblde.  Witb  suda  gives 
at  Brsl  a  c)t!ar  pearl,  but  on  continued  blowing  ylelda  a  bepatlc  masa,  wbicb  spi-eads  oui  and 
■oaks  luto  tbecoal.    tf  a  porlton  of  tbis  mass  oe  removed,  placed  on  acleau  ail  ver  surface,  and 


mobt«ned,  tt  gives  a  btack  spot  of  slWer  sulpblde.     Sbould  the  baKie  contain  calcium  aulphate, 
''  is  wiU  DOt  be  absorbed  by  the  conl  when  treated  lu  powder  nitb  soda.     luBoluble'lu  acids. 
Obik— Occura  commonly  la  connection  wltb  beds  or  veios  of  melallic  ores,  espcciully  of  lead. 


also  copper,  allver,  cobalt,  manganèse,  as  part  of  tbe  gaugue  of  the  ore;  also  oflei 

stitmtte.  Sometlmea  présent  in  massive  forms  witU  hématite  deposits.  It  is  met  mtli  In 
■econdarv  limestones  and  sandstones.  aometlmea  formlng  distinct  veins,  iind  in  tbe  former  often 
In  cryEtals  along  witb  calclte  and  celeatite;  iti  tbe  latter  often  witb  coppcr  ores.  Sometimea 
occuples  the  cavides  of  amygdaloid,  porphyry,  etc.;  forma  earthy  masses  iu  beds  of  mari. 
Occuia  as  the  petrifylng  materlal  of  foestls  and  occupyiug  cavlties  In  them,  cf.  Rotb,  Allg.  Ch. 
Oeol..  1.  608,  1879. 

Batlum  sulpbate  as  a  cernent  iu  sandstone  occurs  ne«r  Nottingham.  It  is  depoalted  bv  mine- 
water  in  boxes  and  pipes  at  tbe  coal  mines  of  Newcastle-oa-Tyne  in  layers,  wbite  aud  Drown, 
lather  soft;  they  contaln  90  p.  c.  BaSO,,  8  BrSO.,  1  CaSOi^-also  SiOi.  Al,Oi.  Fe,0,;  tbe  mine 
watera  contaln  some  BaCl,.     Clowea,  Proc.  Koy.  Soc..  46,  868,  808,  1889. 

At  the  Dufton  and  Sllverbond  lead  mines,  lu  Westmoreîand,  En^land,  large  transparent 
cryslals  occur,  sometimes  of  giranlic  dlmensionai  some  nere  found  lying  in  tbe  mtid  al  the 
bottom  of  a  cavero.  aud  one  welgbed  100  Ibs.  Otber  Engliab  locallllea  are  In  tbe  Qwennap  and 
Llskeard  districts,  Coruwall;  In  Cumberland  and  Laucashïre;  in  Derbysbire,  Staffordahire,  etc. — 
thus  t>eautifu1  bliie  crystals  corne  from  tUe  Olllfoot  hématite  mine  near  Eeiemunt  in  Cumber- 
laniii  also  Frlzlnglou;  Cleator  Moor;  Alatou  JMoor;  fine  stalactîtic  at  Newbaveni  also  from 
Hiddletou  near  Matlock,  Derbvsblrc,  In  Scotland,  iu  Arsyleshlre.  at  Strontiau:  io  Perthshire, 
of  a  brigbt  yellow  color  at  Ballindean;  al  the  Cumberland  lead  mine;  In  Ireland.  in  Iblck  veina 
lu  old  red  sanilstone,  at  Ballytiascrecn  In  Londonderry. 

Tbe  aeplarin  of  Durbam.  Englaud.  wbich  are  eut  and  poliahed  for  tables,  etc..  bave  Ibe 
veinings  lined  witb  brown  heavj'  spar,  adding  much  lo  tlieir  beauty.  Some  of  Ibe  niosi  im- 
portant of  Ihc  maoy  Eunipcan  loculitius  arc  at  Felaôli&nya,  Nagyblinya,  Schemuitz,  and 
Kremaltz,  in  Hungary,  often  wiih  Rtibtiile:  Ilfitlenberg.  Carinthia;  at  Frclbere,  Marienberg.  in 
Saiony;  Clauslhai  in  the  Harr,:  PHbraiu,  Boliemia;  witb  the  manganèse  ores  of  llefeld,  Œhren- 
Btock,  etc.;  lit  Riiyiil  atid  Roure  lu  Auvergne. 

In  tbe  United  Siates,  in  N.  Hamp  ,  at  Picrmont,  In  Mait.,  nt  Hatfield  and  Leveretl.  In 
Coaa.,  at  Chesbire.  large  ciyslals.  somi-iimes  transparent,  Intentecting  the  red  aandstonc  iti  veina 
witb  cbalcocite  nnd  màlacliitu;  at  Berlin,  Funiiinglon.  and  SoulbiDglou.  In  JV.  York,  at  Pillar 
Point,  opposite  Sackelt's  HarlN>r,  massive,  2-8  ft.  thick,  in  compact  limestone.  aSorilin^  Inrge 
slabs,  beauliful  when  polished;  at  Scoharle,  a  flbrous  variely  witb  cnlcite.  llie  two often  mt-cban- 
ically  mingled;  in  St.  Lawrence  Co.,  fine  tabular  or  prlsroalic  crystals  at  De  Enlb.  the  crystala 
often  opaque  and  earthy  white  on  the  surface;  at  Fowler  with  bematite,  at  the  Parisb  ore  lied, 
and  on  tbe  farm  of  J.  Horsc,  in  Gouverneur,  witb  calcita  and  bematile,  aud  un  the  banks  of 
Laidlaw  lake  In  Boaaie;  the  cresled  variety  at  Hamnond,  wllh  cryslals  of  pyrite:  at  Wolcott, 
Wayne  Co.,  near  the  strntum  of  lenticular  Iron  ore,  aud  on  tbe  S.  slue  of  tbe  Mobawk,  opposite 
I.iitle  Falla 
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In 'Penn.f  in  crystala  at  Perkiomen  lead  mine.  In  Virginia,  at  £Idridge*s  gold  mine  in 
Buckingham  Co.;  8  m.  S.W.  from  Lexingtou,  io  Rockbridge  Co.;  a  beautiful  white  varietj  on 
the  plantation  of  J.  Hord,  Esq.,  Fauquier  Co.  In  N.  Carolina,  a  vein  of  white  massive  barite 
occursat  Crowders  Mt..  Gaston  Co.;  also  anotber  iu  Madison  Co.;  in  crystals  at  tlie  PhœDiz 
mine  in  Cabarrus  Co.  In  Kentucky,  near  Paris,  in  a  large  vein.  In  Tenn.,  on  Brown's  Creek; 
at  Uaysboro'.  near  Nashville;  in  large  veins  iu  sandstoneon  the  W.  end  of  I.  Royale,  L.  Superior, 
and  on  Spar  Id.,  N.  shore.  one  vein  (containing  also  calcite)  14  ft.  wide.  sometimes  iu  crystals. 
In  Mitêouri,  not  uucommon  with  the  lead  ores:  a  peculiar  variety,  containing  ammonium 
sulphate,  as  noted  above,  occurs  at  Smitbton  aud  Sedalia,  Petlis  county;  alsointerestingcr^siala 
at  the  Last  Chance  mine,  Morgan  Co.;  in  earthy  fonn  near  8t.  Louis;  m  concretionary  forms  at 
Salina, Saline  Co..  Kausas.  In  Colorado,  at  Sterling.  Weld  Co.;  Apishapa  Creek;  also  in  £1  Puso 
and  Frcmout  Cos.  In  the  Bad  I^nds  of  S.  Dakota,  wine-yellow  crystals  occupying  the  cavities 
of  fossils,  e.g.,  the  tooth  of  a  Brontotherium.    In  fine  crystals  near  Fort  Wallace,  Kew  Mexico. 

Near  Perkin's  Mill.  Templetou,  Québec  (Michel-lêvyte,  p.  002),  embedded  in  granular  lime- 
atone  which  carries  apatite  in  the  neighborhood;  in  a  vein  cutting  Laurentian  limestone  at  Hall. 
Ottawa  Co.  In  Ontario,  in  Bathurst,  and  N.  Burgéss,  Lanark  Co.;  Galway,  Peterboroufh  Co.; 
as  large  veins  on  Jarvis,  McKellnr's,  and  Pie  islands,  in  L.  Superior,  and  near  Fort  William, 
lliunaer  Bay.  In  Nova  Scotia,  in  veins  in  the  alatea  of  Eaat  River  of  the  Five  Islaads, 
Colchester  Co. 

Named  from  fidftoÇ.  weight,  or  /Sâpvs,  heavy. 

Alt.— Occurs  altered  to  calcite,  siderite.  cerussite,  quartz,  limontte,  hématite,  pyrite,  psilo- 
melane,  eOthite. 

Artif. — Obtained  crystallized  by  Gorgeu  from  a  solution  of  the  sulphate  in  the  fused  chlo- 
ride.    Bull.  Soc.  Miu.,  10,  284,  1887. 

Réf.— >  Svârov,  Denkschr.  Ak.  Wieu,  32,  pt.  2,  1,  1872;  the  variation  for  crystals  of  différ- 
ent localities  is  not  inconsiderable.  Cf.  Dbr.,  -Poç^.,  108,  440,  1859;  Hkr.,  1.  c;  also  Ek.,  Mio. 
Russl..  7,  25,  58,  1875.  This  is  the  common  position,  which  the  cleavage  makea  natural;  some 
authors  make  the  cleavage  planes  010  and  101,  then  d  —  120,  etc. 

*  See  Mlr..  Min.,  529,  1852;  Hkr.,  l.c,  and  Min.  Mitth.,  71.  1872;  Schrauf,  Atlas.  Tf.  xxz, 
XXXI,  1872;  Kk..  1.  c;  Trechmann,  Min.  Mag..  7,  49,  1886;  Odt.,  Index,  1.  279,  1886;  Her- 
scbenz   réf.  ^'  below. 

»  likr..  1.  c.  *  Strûver,  Val  Alvernia.  etc.,  Att.  Ace.  Torino.  6,  871,  1871.  •  Schrauf, 
Pfibram,  Ber.  Ak.  Wien,  64,  199,  1871,  and  1.  c.  •  Schmidt,  Telekes.  Hungary.  Zs.  Kr.,  6. 
654. 1881.  ^  Miers.  LaCroix,  ib.,  6,  600, 1881.  •Id.,ib.,  7,  651.  «Grûnling,  Binnenthal.  ib..8,^. 
1888.  »"  Busz,  Mittelaçeer,  ib.,  10.  82,  1884.  "  Fényes  [Term.  Fûz.,  8,  288, 1884],  Zs.  Kr.  10, 
89.  1'  Trechmann,  Addiewell.  Midlothian,  1.  c.  >*  Schmidt,  wolnyn,  Zs.  Kr.,  12,  105, 1886. 
i«  Beckenkamp,  Kaiserstuhl.  Zs.  Kr.,  13,  26.  1887.  >*  Artini,  Mem.  Ace.  Linc,  4,  89. 1887. 
"  Traube,  Neurode,  Jb.  Min.,  2,  69.  1887 

1'  Herschenz,  Harz,  Inaug.  Dis».,  Halle,  1888.  and  Zs.  Nat.  Halle.  61. 148. 1888.  *«  DOsiDg. 
Zs.  Kr.,  14,  481.  1888.  '•  Cathrein,  Valsugana,  Vh.  G.  Reichs.,  107. 1889.  *•  Hamberg.  Haretig 
mine,  G.  FOr.  F6rh.,  11,  224.  1889.  "  Graeff.  Waldshut.  Zs.  Kr.,  16.  380,  1889.  »  Valentin, 
Kronthal,  Zs.  Kr.,  16,  576,  1889.    *>  Brunlechner,  HQttenbere,  Min.  Mitth..  12.  62.  1891. 

*4  On  twinning  lamellœ  I  (601)  see  Bauer,  Jb.  Mhi.,  1,  37, 1887;  also  |  (110)  aud  (011).  Id.. 
Perkin's  Mill.  ibid.,  1,  250,  1891,  on  massive  spécimens;  the  crystals  (with  the  form  (0'ri2))  are 
free  from  twinning.  Gonnard  notes  crystals  crossing  with  latéral  axes  at  right  angles  as  if  twios 
with  tw.  pi  9110  (100  A  9110  =  44"  64'),  Bull.  Soc.  Min.,  13,  351,  1890. 

^*  Oïl  the  supposed  hemimorphic  character,  cf.  Reuss,  Ber.  Ak.  Wien,  69,  628,  1809: 
Chester,  Am.  J.  Se,  33,  288.  1887.  Cf.  Schrauf.  Atlas,  f.  4.  12,  15.  Also  Hankel,  1.  c,  and 
Yalentin  (nnd  etching  figures).  Zs.  Kr.,  16,  576,  1889. 

••  Befraetite  indtces,  Arzruui.  Zs.  Kr.,  1, 171,  1877.  Cf.  also  Heusser.  Pogg.,  87,  462, 1852; 
Dx..  N.  R,  43.  1867;  Mal  lard  and  Chatelier,  Bull.  Soc.  Min.,  13,  128.  1890.  On  hardum, 
Exner.  Unt.  Hftrte,  60,  1873.  On  constants  of  elastieity,  Voigt,  Nachr.  Qea,  GOtt,  561,  1887; 
Niedmann,  Zs.  Kr..  13,  362,  1887.    PyroéUeirieity,  Hankel.  Abh.  SOchs.  Ges.,  10,  281, 1874. 

Leedsitr  ThùTMon.    A  mixture  of  CaSOi  71*9,  BaS04  28*1,  from  near  Leeda. 

Drbelite.  Dréelite  Dufrénoy,  Ann.  Ch.  Phys.,  60,  102.  1885.  Dreeit  Oloeker,  Syn.,  961, 
1847. 

Supposed  to  be  rhombohedral  and  in  composition  between  barite  and  anhydrite,  3BaS04. 
Ca804,  with  G.  =  3*2-3*4.    Dufrénoy  obtained  on  analysis: 


Ba80« 

CaSO* 

CaCO, 

SiOi 

AUO. 

CaO 

H,0 

61-78 

14*27 

806 

9-71 

240 

1-62 

2-81    = 

100 

Occurs  in  small  unmodifled  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  a 
quartzose  rock,  at  Beaujeu,  France,  Dept.  of  the  Rhône;  also  at  Badenweller,  Baden.  Named 
by  Dufrénoy  after  M  de  Drée.  a  libéral  patron  of  science. 

Showu  by  Liicroix  (Bull.  Soc.  Min.,  8,  435.  1885)  to  be  simply  barite,  the  aystala  (»tho- 
rhombic  and  noi  rhombohedral 
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Eggonitb  Schravf,  Zs.  Er..  3.  852.  1879.  Described  as  occurrinç  in  minute  crystals 
resembliBg  barite,  but  assumed  to  be  triclinic  by  Schrauf.  In  composition  supposed  to  be 
essentially  a  cadmium  silicate.  Later  sbown  (priv.  contr.)to*be  simply  baiite.  It  occurs  on 
and  implanted  in  cr^stallized  calamine  jit  Altenberg  (natural  association?),  wbicb  in  turn  fiUs 
cavitiesin  smithsonite;  so  called  from  eyyovoîf  grandson,  as  being  supposed  to  be  tbe  tbird 
génération  in  the  séries  of  zinc-cadmium  compounds. 

720.  OSIaESTFTZI.  Fasriger  Schwerspath  r=Fibrous  Heavy  Spar]  (fr.  Pennsylvania,  Pa.) 
Schùtz,  fiescbr.  Nordamer.  Foss.,  12,  Leipz.,  1791.  Scbwefelsaurer  Strontianit  aus  Pennsyl- 
vanien  Klapr.,  Beitr.,  2,  92.  1797.  Btrontiane  sulfatée  (fr*  Sicily)  (after  Yauquelin's  anal.)  i^^- 
mieu,  J.  Phys.,  46.  208,  1798  (dise,  by  D.  in  S.  in  1781).  Cœlestin  Wern.,  Min.  8y8t..  1798; 
Leng,  Min.,  288,  1800;  Karst.,  Tab.,  54,  95,  1808.  Sicilianite  Lem,  Min.,  283,  1800.  âcbQtzit 
Gerhard.  0.  Karst,  Tab.,  86,  75,  1800.  ZOlestin  oiher  Oerm.  orthogr.  Calciocelestine  Wicke, 
Arcb.  Pbarm.,  162.  82, 

Barytosulpbate  of  Strontian  TTiom.,  Min.,  1,  111,  1886. 

Orthorhombic.    Axes   a  :  5  :  <J  =  0-77895  :  1  :  1-28005  Auerbach'. 
100  A  110  =  37°  55',  001  A  101  =  58°  40|',  001  A  011  =  52°  OJ'. 


Forma*: 
^  (100,  i-l) 
b   (010,  t-l) 
^   (001,  0) 

A  (10-8  0,  t-Ç)'? 
p  (210, 1-2) 
t  (680,  Hf) 
u  (820.  i-l) 
«  (750,  il) 
Y  (660,  i-l) 
m  (110.  /) 
n  (120,  i-â) 


^  (108.  H) 
X  (20-11,  A-*)* 
l  (104,  J-i) 
V  (207,  l-i)* 

g  (108,  H) 

û  (102.  i-î) 
e  (804,  H) 
X(908.  f-i)« 
k  (101,  1-i) 

4  (01  12,  A-<) 

P(018,H)     * 
r  (016,  H) 


•  (018,  H) 

h  (012,  i-ï) 

Ç  (028,  H) 

o  (OU,  1-ï) 

e  (021,  2-i) 

«  (116,  \) 
9   (114.  « 
/   (118,  i) 
«    (112.  «* 
«    (111,^ 
a-  (2:^1.  2) 


F(524,  M)« 
D  (215,  1-2)» 
«  (824.  H) 


e  (124, 
y  (122. 

/î  (121. 
ir(258, 
w  (512 
(E  (185, 
*(188, 
M  (182. 
©  (181, 


1-5) 

2-â) 
t-f) 

10.  l-V) 

t-Ô) 

1-8) 
I-*) 

8-S) 


V  (277,  14)* 
J»  (146,  H> 
;t*  (144,  14) 
il  (148,  J-4) 
r  (142,  2-4) 
B  (158,  J-6)» 
X  (155,  l-5)« 
G  (169.  1-6) 
0  (166,  1-6) 
F  (187,  f -Ô) 
/  (116  24,  I-Î6) 
ic  (1-1616.  1-16) 
H  (1  •24-28,  if  â) 


1. 


2. 


3. 


y^ 

y 

c 

^ 

^ 

y' 

i 

r 

0 

4 

d 

4> 

^ 

^ 

d 

^ 

Pig.  1,  Sicily.    2,  L.  Erie.    8.  W.  Virginia,  G,  H.  WUliams  (with  b  (010)  in  front). 


/" 


PP 
tntn 

nn' 

IV 

99' 
dét 

kkf 
4r 


/// 


42'' 

*75' 
65- 

44' 

57' 

♦78'' 

117'' 


84' 
50' 
28' 

40* 
25i' 
49" 
21' 


12'  11' 
18'  11' 
46"  18' 


Kh!  =  65"  14' 

«/  =  104**    O' 

€€'  =  187"  20' 

ea  =  22"  37' 

cq   =  27"  80i' 

<jf  =  84"  46i' 

Ci   =  46"  10' 

«    =  64"  21' 

co-  =  76"  80' 

cy  =  56"  41' 


ÛT 

»' 

tnf 

00' 

ao"' 


64" 
69" 

90" 
58" 
41" 
61" 


25' 
86' 

40' 
40' 
84' 
45' 


87"  16' 
28"  28' 
19"    8i' 

27"  20' 


a"' 

^;U"' 
/?/?'" 

97U2 

do 


-    67"  17' 


89" 

112" 

106" 

96"^ 

99" 


22' 

2' 

9' 

87' 

88' 


59"  67' 
61"  2' 
6r  86' 


Crystals  resembling  those  of  barite  (q.v.)  in  habit  ;  commonly  tabular  1  c  or 
prismatic  ]  axis  a  or  5;  also  more  rarely  pyramidal  by  the  promineuce  of  the 
lonns  0  (133)  or  x  (1^4);  in  the  latter  the  faces  often  rounded  and  the  crystals 
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lenticalar  in  shape  (f.  3).    Also  fibrous  and  radiated;  sometimes  globular;  occa- 
sionally  granular. 

Cleavage:  e;  perfeot;  m  nearly  perfect;  b  less  distinct. 
Fracture  uneven.  H.  =  3-3-5.  G.=  3-95-3-97;  3959,  crys- 
tals,  Beudant;  3*973  Thamnd,  Breith.  ;  also  below.  Luster 
yitreous,  sometimes  inclining  to  pearlj.  Streak  white. 
Color  white,  often  faint  bluisb,  and  sometimes  reddish. 
Transparent  to  subtranslucent. 

Optically  +.    Ax.  pi.  \b.     Bx  J.  a.     Axial  angles^  in- 
^\    c    \^   o   b     dices,  etc.,  Arzruni*: 


a 

fi 

r 

2£, 

2V 

PorC, 

20* 

1-61954 

1-62120 

1-62848 

"   D, 

<< 

1-62198 

1-62867 

1-62092 

89''  18' 

5ri2' 

M    Y, 

tt 

1-62790 

1-62960 

1-68697 

ForD, 

50' 

1-62162 

1-62846 

1-68058 

92-    0' 

62'28i' 

<« 

100* 

1-62107 

1-62297 

1-62976 

95*44' 

54' 19* 

i< 

200* 

1-61958 

1-62168 

1-62790 

105' 26' 

58*85' 

Herrengrund,  after 
Schrauf. 

Also,  Dx."  : 

# 

At20'C.    2E,  =  88*80'    A  =  1628    2E,  =  89*  86'    >»y  =  1625    2Efc,  =  92*  49^    /8fc,  =  1-685 
Also     2E,  =  89*  15' at  6'-6,    92*4  at  47*,    98*  42' at  76* -5.    95*  56' at  100*5. 

Also  (measured),  Arzruni*: 

2E,  =  87*  2'  Ll  2By  =  88*  88*  Na  2E^  =  89*  55è'  Tl 

Var.— 1.  Ordinary.  (a)  In  crystals  of  varied  habit  as  noted  above,  and  giving  yarylng 
fundamental  angles,  ci.  réf.  ^  a  tinge  of  a  délicate  blue  is  very  common  and  sometimes  beloDgs. 
to  odIv  a  part  of  a  crystal. 

The  variety  from  Montmartre,  called  apoiMB  by  HaOy  (Min.,  2,  88,  1822),  was  prismatic  by 
extension  of  o  (OU)  aod  doubly  terminated  by  the  pyramid  ^  (138);  his  dioxynUe  (p.  85)  wss 
similar  with  also  d  (102).  from  Meudon. 

(b)  Fibrous,  either  parallel  or  i-adiated.  (e)  Lamellar:  of  rare  occurrence,  (d)  Oranular. 
(e)  Concretiouarj.    (/)  Èarthy;  impure  usually  with  carbonate  of  lime  or  clay. 

2.  Calciœelestûe.    Containing  much  calcium. 

8.  BarytoeeûêUie.    Oontains  much  barium.    Cf.  below. 

Comp. — Strontium  sulpbate  =  SrSO^  =  Sulphur  trioxide  43'6,  strontia  56*4 
=  100. 

Many  celestites  are  pure  strontium  sulphate,  thus  from  Ltlneburg,  G.  =  8*975  lïintze,  1.  c; 
Torda.  €f.  =  3-89-3-94  A.  &  Fr.  Koch;  Min.  Mitth.,  9,  416,  1887. 

Calcium  is,  however.  often  présent  In  small  quautities,  usually  less  than  0*5  p.  c.  Cf.  Ars- 
runi,  1.  c;  also  BArwald,  Zs.  Kr.,  12,  228,  1886,  who  gives  G.  =  8-902-3'981. 

Barium  is  less  common.  though  in  some  varieties  présent  in  large  amount.  A  oelestite  from 
Greiner  gave  Ullik  489  p.  c.  BaO,  G.  =  4133,  Ber.  Ak.  Wien,  67  (1),  929,  1868;  in  one  from 
Lairdsville,  N.  Y.,  Chester  found  728  BaO,  201  CaO,  Am.  J.  Se,  33,  286,  1887.  CoUie  found 
in  Clifton  bnrytoceleslite  varying  amounts  of  BaO,  Min.  Mag.,  2,  220, 1879.  The  barytocelestîte 
from  Werfen.  Salzburg.  contaius  BaSO«  and  SrS04  iu  the  rulio  of  4  :  1,  Hatle  and  Tauss.,  Min. 
Mitth.,  9.  227,  1887. 

Genei-al  aualyses,  besides  those  noted  above,  see  5th  Ed.,  p.  620. 

Wittstein  attributes  the  blue  color  of  tbe  celestite  of  Jena  to  a  trace  of  iron  phosphate. 

P^.,  etc. — B.B.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  flame 
strontia-red;  the  fused  mass  rcacts  alkaline.  On  charcoul  fuses,  aud  iu  R.F.  is  converted  into  a 
diificuUly  fusible  hepatic  mass;  this  treated  with  hydrochloricacid  and  alcohol  gives  an  intensely 
red  flame.    With  soda  on  charcoal  reacts  like  barite.     Insoluble  in  acids. 

Obs. — Celestite  is  usuallv  associât ed  with  liniestooe,  or  sandstone  of  Silurian,  Devonian, 
Jurassic,  and  other  geological  formations;  occasion aliy  with  métal l if erous  ores,  as  with  galena 
and  sphalerite  at  Condorcet,  Frauce.  Occiirs  also  in  beds  of  gypsnm.  rock  sait,  and  clay;  some- 
times tills  cavities  in  fossils,  e.g.,  ammonites;  and  with  sulphur  iii  somevolcanic  régions,  some- 
times incloses  sulphur  in  crystals,  in  one  case  14  p.  c,  Johnston-Lavis.  Observed  as  a  récent 
formation  at  Bourbonne  d'Archambault. 

Sicily,  at  Girgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulphur 
and  gypsum.  Fine  spécimens  are  met  with  at  Bex  in  Swîtzerland,  and  Conil  in  Spain;  at  Dorn- 
burg,  near  Jena,  Ûbrous  and  bluish;  in  the  department  of  the  Garonne.  France;  in  the  Paris 
basin  at  Montmartre  and  elsewhere;  iu  Tyrol;  Rezbânya,  Hungary;  at  Northen,  Lûneburg,  in 
Uannover;  in  rock  sait,  at  Ischl,  Austria.    Also  found  at  Aust  Ferry,  near  Bristol;  in  tnip  rocks 
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near  Taulallan,  ia  Enst  Loibiim;  al  the  Calton  Hill,  Edinburgli;  near  Eûareaborough,  In  Tork- 
:8liire:  at  Pupayan.  U.  â.  Colombia. 

Spécimens,  tlnely  cryatallized,  of  a  bluUh  tiot,  are  found  \n  limestone  about  Lake  Hiiron, 

Sirticulariy  oD  Drumuiund  IsIaJid,  a^Bo  on  Stroutiaa  Is. ,  Put  iu  Bay,  L.  £rie,  and  ut  Kingston  la 
atario,  Canada;  Chaumont  Bay,  L.  Ontario,  Svholiarle,  and  Lockport.  N.  Y.,  Iiave  afforded 
good  spécimens;  alsotbe  Rossie  lead  mine;  Depauville  and  Slark  (farm  of  James  Coill),  N.  T. 
A  blue  libroua  celeatlte  occura  at  Bell's  Hills.  Blair  Co.,  Penn.,  assodated  nilh  pearl  spar  and 
anhydrite,  and  Ibis  was  Ihe  celestile  laken  lo  Europe  by  ScbQtz,  aud  named  by  Wemer  afier  an 
analvsis  by  Klaprocli. 

In  Minerai  Co-,  W.  Vlrdnia,  a  few  miles  south  of  Cumberliind,  Md.,  in  pyramidal  blue 
crysiala  up  to  8  incbes  in  length,  f.  3,  aiso  S-Q.  Tbey  are  found  in  aniall  cavliies  in  an  argil- 
laceoua  llmeslone  used  for  cernent.  Tbe  cavltles  apparenlly  represent  former  concrétions,  but 
are  uow  partially  empty  aud  in  part  âlled  wiiU  cky  (O.  H.  William»,  Am.  J.  Se.,  39, 183, 1890). 
In  cavities  lu  limestone  at  Nushville.  Tenu.  In  Brown  Co.,  Kuusbb,  a  red  variety  in  large  crya- 
tals.  In  Texas,  at  Lampasas,  in  very  large  cryatals.  Al  Glen  Eyrie,  Colorado.  In  fine  clear 
crystnls  with  tbe  colemaulte  of  Deatb  Valley,  ean  Bemardlno  Co.,  Callfornia. 

In  Canada,  in  crysialline  maaacs  at  Kiugstun,  Protitenac  Co.;  Lansdowne,  Leeds  Co.;  fn 
Tadiating  Hbroiis  masaes  in  the  Laurentian  of  Itenfrew  Co.;  also  a  red  variety  in  dolomite  at 
Caledon,  Peel  Co. 

Tbe  dark  blue  âbrous  celestitc  of  Jena  is  pecullarly  pleocbroic:  and  lia  color  aleoTaHes  witb 
the  angle  belween  Ibe  principal  cleuvage  and  tbe  direciiou  of  tbe  âbers;  tbe  color  wltL  Ihe  angle 
86°,  diirk  blue;  67",  sky-blue;  48°,  pale  blue  (Scbmid,  Pogg.,  130,  637,  1867). 

Named  from  eaUtO»,  eeUttial,  lu  allusion  to  tlie  falnt  sbade  of  blue  ofteii  présent. 

Alt.— Pseudumorphs  of  calcite,  uecurriug  in  acut«  pyramidal  forma  (f.  10,  lli  from  Obera- 
dorf,  near  Sangerbauseo,  Tliuringia — Ibe  ao-called  barleycorn  (OerstenkOrner)  pseiidomorpba— 
bave  beeu  referred  lo  gay-Iusaite  (Breilh.),  to  celestite,  UaQy'a  apotome  (Di.),  gypsum  (Eenog.), 
anhydrile  (Grolh).  Tneyoccur  aa  complète  cryatals,  oflen  In  interpenetraling  groupa,  up  to 
tno  inches  or  more  in  leagtb.  embedded  iu  clay.  Color  pale  yellow,  tbe  exlerlor  usually 
smooth  aud  bard;  tlie  inlerlor,  cavernous  wilh  loosely  cohérent  calcite  grains.  Tbey  base  bëen 
t»lled  nalToeaieitt  on  tbe  idea  Ihat  Ihey  conlained  soda. 

Similar  pseudomoipha,  but  not  ail  of  like  origin,  bave  been  noted  from  a  number  of  oiher 
localUies.  For  a  list  of  thèse  cf.  E.  S.  D.,  U.  S.  Q.  Surv.,  Bull.  12,  p.  25,  1884;  also  Blum, 
.  Psejidomorpbosen,  18, 1848;  Roth,  Allg.  CL.  Qeol.,  1,  201,  1879. 

b.  1.  9.  la  11. 


Flga.  5-9,  CeUtHU,  Minerai  Qo.,  W.  Va.,  Willlami.    10,  11,  Pseudomorphe,  Sangerhausen. 

The  récent  discoïery  by  G.  H.  Williams  of  celestile  lu  pyramidal  crystals  (f.  3,  alao  5-B) 
Tesembling  closely  the  pseudomorpbs  and  occurriag  like  tbem  embedded  tn  clavmakes  it  almost 
certain  that  Des  Cloiz.caux's  explanation  was  correct.  Tbe  apparenti};  relatea  forma  from  Ihe 
tbinolile  of  Lake  Lahonlsn  (p.  271|  cannot,  however,  be  explained  in  tbis  way. 

Artif,-Cf,  Qorgeu.  Bull.  Soc.  Min.,  la  284,  1887;  Bourgeois,  ib.,  p.  828. 

Bef.— I  Bex  and  HeiTengrund.  Ber.  Ak.  Wien,  69  (1).  649,  1669,  Ibe  axial  ratio  varfea 
widely  for  différent  localUies.  Cf.  Dbr.,  Pogg.,  108,  447,  1859;  Kk.,  Min.  Russl.,  b.  S,  1866; 
Arznini,  Zs.  G.  Ges.,  24,  477,  484.  1872. 

'  Cf.  Hugard,  Ann.  Mines.  18,  8,  1850;  Mlr.,  Min. ,  527.  1852:  Websky,  Zs.  G.  Ges..  9, 308, 
1857;  Auerbach,  1.  c;  Schrauf,  Atlas  xlviii,  1877;  Gdt.,  Indei,  1,  447,  1886. 

•  Arzruni,  1.  c.  ^Scbmidt,  Za.  Kr..  6,  99.  1883.  '  Panebianco,  Att.  Soc.  Venelo,  9,  1. 
1884,  also  (1010)  doubtfnl.  '  Hintie,  LOueburg,  also  vicinal  planes,  Zs.  Kr,  11.  230,  1885. 
'  Zlmfinyi.  Za.  Kr..  17,  512,  1890.  •  Sluber,  Scharfenberg,  Sasony,  Zs.  Kr.,  19,  487,  Oct.  1891. 
■•  Araruni,  Zs.  Kr,.  1,  177.  1877.  "  Dï.,  N.  R.,  47,  1867;  also  Bftrwald,  Zs.  Kr..  13,  228, 
1B6S.    PJfToeltetrteUy.  Hankel,  Wied.  Ann.,  6,  54.  1879. 

T21.  ANOLESrTB.  Vitriol  de  Plomb  Monnet.  Syst.  Hin.,  871,  1779.  Plumbum  acldo 
Tllriollco  miisenilisntum  Rrffwi.,  Sciagr.,  116.  1782.  Lead  mlneralizedbyTitriolicacidîri(fl«r«Mj, 
Tri.  Bergm.  Scingr.,  1763.  Lead  mlneralized  by  vltriolic  aeid  and  iron  (on  I.  Angleaea  "in  im- 
menae  quanlities")  Witha-ing.   ib.    Vitriol  de  Plomb  (fr.  Andaluala)  Protut.,  J.   Phys.,  30, 
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894.  1787.  Bldgltt  (fr.  the  Harz)  Lariuê,  Beob.  Harzgeb.,  2,  855,  1789.  Nat.  Blelvitriol 
Kanten,  Tab.,  24, 1791.  Lead  Vitriol.  Sulphate  of  Lead.  Vitriolbleierz  Oerm.  Plomb  sulfaté 
Fr.  Anglesite  Beud.,  Tr.,  2,  469,  1832.  SardÎDian  Breith.,  B.  H.  Ztg.,  24,  820,  1885,  26,  194, 
1866. 

Orthorhombic.     Axes  i  :h  :é  =  0-78516  :  1 :  1-28939  Kokgharov*. 

100  A  110  =  38°  8i',  001  A  101  =  58°  39f ,  001  A  011  =  52°  12i'. 


Foxma*: 
a    (100,  v<) 
b    (010,  i-l) 
e    (001,  0) 

M  (410,  t-4)« 
if  (810,  iiy 
X    (210,1-2) 
P  (740.  î^)» 
i     (820,  Î4)* 
Q   (430,  ^})» 
«1   (110,/) 
T  (780.  H) 
i7  (790,  H) 


A   (840.  Hf) 
*    (880,  i.|) 

F  (580,  Ht)* 
n   (120,  »-2) 
K  (130,  »-S) 

Tr(270,  H) 

k  (10-24.  JH/ 
J  (107.  H)' 
K  (106.  H)* 

«    (104.  H) 
e    (108.  i-V 
d   (102,  ^i) 

a   (018,  H) 


j  (0-211,  A^)* 
B  (029,  fi)' 
«  (018,  |.«>* 
0  (012.  H) 
X  (085,  l-i)» 

<>  (OU,  1-0 
ô  (oai,  2-ï) 

/î  (081,  S-i) 

0  (116,  J) 

/  (114.  i)» 

^  (113,  i)» 

r  (112.  i) 

«  (111.  1) 


r  (221,  2) 
«  (881,  8)» 
J  (441,  4)i<»? 

<»  (214,  i-î) 
V  (212.  1-2) 
P  (824,  H) 
t  (435,  M)» 

e  (892.  M)» 
n  (781,  84)* 
ft  (561,6-1)» 
q  (8-101,  lO-f)» 
P  (34-i.  2-1) 
0  (7101,  10-V)» 


t  (233,  H)* 
f0  (128,  i-â)* 
/*  (124,  i-Ô) 

r  (123.  i-S) 

y  (122, 1-â) 

t  (121,  2.â) 

if  (133. 1-i) 

•  (132,  l-S) 
u  (146.  i-if^ 
X  (144.  l4) 
C  (142.  24) 
n  (155.  1.6)«»« 
q  (166.  lé)' 
r  (11212.  1-Ï2)« 


Sella»  adds  the  foUowing.  observed  once  onlv  and  needing  confirmation:  520.  10*9*0» 
910  0.  10  22.  1015,  108,  20-15;  0-1-16;  1112-2.  1011-2,  910-2,  782.  671.  562,  792.  286,  126, 
181.  143.  295,  168,  1*10-20.  111*18.     Als»  vicinnl.  10'94*. 


1. 


2. 


3. 


6. 


6. 


7. 


8. 


9. 


m 


Pigs.  1.  5,  8,  Phœnixville.    2,  Anglesea,  Lang.    8,  Felsôbâny»,  Knr.  (6, 010,  in  fronti 

4,  7,  Siegen,  Lang.    6,  9,  MOflen. 
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90»^ 


XX' 

~~ 

42* 

62' 

mm" 

^3 

♦76" 

164' 
23' 

hh 

^ 

87" 

nn' 

= 

64" 

dd' 

W 

sz 

44" 

88i' 

dd 

^ 

78* 

47' 

mi 

--• 

46- 

81' 

00 

= 

6Ô* 

87' 

00' 

= 

♦104" 

24i' 

w 

=: 

187" 

87' 

cr 

=  46*"  14' 

py 

=  58"  25' 

W"' 

=    89"  48' 

09 

=  64"  24i' 

U 

=  61"  24' 

U" 

=  106"  85' 

6T 

=  76"  82' 

M 

=  41"  19' 

w'" 

=  112"  26' 

ev 

=  60^  27' 

=  87"    5f 

=    97"    2' 

ep 

=  54"  16' 

u- 

=  28"  15' 

XX'" 

=  100"    8' 

ey 

=  56"  48è' 

=  88'    4' 

CC" 

=  126"  48' 

et 

=  71'  53' 

kk' 

=  22"  46' 

nn"' 

=  101"  88' 

es 

=  64*  38' 
=  69"  43' 

TT 

=  52"  58' 

md 
mo 

=    60"    81' 
=    60"  47f 

rr' 

=  69"  18' 

Se 

=  67'  42' 

do 

=    61"  44' 

u 

=  90*  22' 

=  44*  14' 

rr' 

=  99"  48' 

Lftog  0-  c.)  gives  a  long  list  of  calculated  angles. 

Grystals  sometimes  tabnlar  )  c;  more  often  prismatic  in  habit^  and  in  ail  the 
three  axial  directions,  rriy  dy  o,  predominating  in 
the  différent  cases;  also  thick  and  stout.  Àlso 
pyramidal  of  yaried  types.  Faces  fiiy  a  often 
vertically  striated;  d  horizontally.  Also  massive, 
grannlar  to  compact.  Sometimes  stalactitic;  in 
nodular  forms,  often  inclosing  a  uuclens  of  galena, 
with  concentric  structure,  beiug  made  up  of  layers 
of  différent  color. 

Cleavage:  c,  m  distinct,  but  interrupted.  Frac- 
ture conchoidal.  Very  brittle.  H.  =  2*75-3.  G. 
=  6-12-6 -39;  6-35  Phenixville,  Smith.  Luster 
highly  adamantine  in  some  spécimens,  in  others  in- 
clining  to  resinous  and  vitreous.  Color  white, 
tinged  yellow,  gray,  green,  and  sometimes  blue. 
Streiik  uncolored.    Transparent  to  opaque. 

Optically  +•    Ax.  pi.  ||  b.    Bx  J.  a.    Ax.  angles  and  indices,  Dx." 

2H«.r  =  89"  44'       .-.  2Vr  =  66"  45'         2H..y  =  89'  52'        2Vy  =  66"  47'       2H..bi  =  90"  6». 


Aoglesea,  after  Lang. 


Atl5" 


i  < 


OC,  = 


1-8740 
1-8770 


Also,  ArzTuni": 


For  C  at  20° 
D     '• 

Dat  50" 
'•  100" 
"    200" 


a 

1-86981 
1-87709 
1-89549 

1-87686 
1-87529 
187260 


p^  =  1-8795 
fij  =  1-8880 


P 

1-87502 
1-88226 
1-90097 

1-88166 
1-88080 
1-87838 


r,  =  1-8924 
rj  =  1-8970 


y 

1-88680 
1-89865 
1-91268 

1  -89281 
1-89134 
1-88754 


2V,  =  66"  40' 
2Vy  =  60"  50' 


2V 

75"  24' 

77"  40' 
82^  44' 
89^  17' 


2V  (cale.) 
f  rom  a,  /î,  y 

68" 


69i' 

72" 
77* 


Comp.— Lead  sulphate,  PbSO,  =  Sulphur  trioxide  26-4,  lead  oxide73-6  =  100. 
Analyses,  5th  Ed.,  p.  624. 

Pyr.,  etc. — B.B.  decrepitates,  fuses  in  the  flame  of  a  candie  (F.  =  1*5).  On  charcoal  in 
O.F.  fuses  to  a  clear  pearl,  which  on  cooling  becomes  milk-wbite:  in  R.F.  is  reduced  with 
effervescence  to  metallic  lead.  With  soda  on  charcoal  in  R.F.  gives  métal  lie  lead,  and  the  soda 
19  absorbed  by  the  coal;  when  the  surface  of  the  coal  is  removed  and  placed  on  bright  si! ver 
and  moistened  with  water  it  tarnishes  tbe  métal  black.  Difficultly  soUible  in  nitric  acid. 
Soluble  in  citrate  of  ammonia  (J.  L.  Smith).  Soluble  in  22,816  parts  of  water  of  11"  C. 
(Fresenius).     Soluble  in  30,062  parts  of  water  (Rodwell). 

Obs.— First  observed  by  Monnet  as  a  resuit  of  the  décomposition  of  galena,  and  often 
fonnd  in  its  cavities;  also  sun-ounds  a  nucleus  of  galena  in  concentric  layers.  At  Leadhills  it 
occurs.  occupying  the  cubical  cavities  of  galena,  or  dtsposed  on  the  sunace  of  the  ore;  and 
this  locality,  and  also  that  of  Wanlockhead.  formerly  afforded  large  and  beautiful  crystals,  some 
transparent  and  several  inches  in  diameter.  First  found  in  Englaud  at  Pary's  mine  in  Anglesea. 
Occurs  also  at  Melanoweth  in  Cornwall;  in  Derbyshire  and  in  Cumberland  tn  crystals;  Clausthal, 
Zellerfeld,  and  Giezenbach,  in  the  Harz;  near  Siegen  in  Prussia;  Schapbach  and  Badenweiler  in< 


QIO 


aULPHATEB,  CHROMATES,  BTO. 


Baden;  Schwarzenbach  and  Mies  In  Carinthia;  Felsôb&nyaand  elsewhere  in  Hungary;  Nerchinsk 
in  Siberia;  and  at  Monte  Ponl,  Sardinia  in  small  but  perfect  transparent  crystals;  Fondon  in 
Granuda;  massive  in  Siberia,  Andalusia,  Alston  Moor  in  Cumberland;  in  Australia,  whence  it  is 
exported  by  the  ton  to  England.  In  the  Sierra  Mojada,  Mexico,  in  immense  quantities,  mostly 
massive. 

In  tlie  United  States  it  occurs  in  large  crystals  at  Wheatley's  mine,  Phenixville,  Pa.;  less  well 
crystalHzed  in  Missouri  lead  mines;  at  the  leaâ  mine  of  Southampton,  Mass.;  at  Rossie,  N.  T.; 
with  galeiia  at  the  Walton  gold  mine,  Louisa  Co.,  Va.  In  fine  crystals  of  varied  habit  at  the 
Mountain  View  mine,  near  Union  Bridge,  Carroll  Co.,  Maryland,  associated  with  galena.  also 
cerushitti  and  native  sulphur  (6.  H.  Williams,  Johns  Uopkins  Univ.  Bulletin,  April,  1891).  In 
Colorado  at  vaiious  pomts,  but  less  conimon  than  cerussite.  At  the  Cerro  Oordo  mines  of 
Califoruia  (argentiferous  galena),  with  other  lead  miuerals,  also  miuietite,  chrysocolla,  smithson- 
ite,  etc.    In  Arizona,  in  the  mines  of  the  Castle  Dôme  district,  Yuma  Co.,  and  elsewhere. 

Named  from  the  locality,  Anglesea,  where  it  was  tirst  found  by  Dr.  Withering. 

Alt. — Anglesite  occurs  aiterea  to  cerussite  (lead  carbonate);  also  to  a  hydrous  anglesite, 
according  to  Breith.  Cf.  réf.  *,  also  Slg.,  Vh.  Ver.  Rheinl.,  33,  258,  1876.  Pseudomorphs 
of  mimetite  (cf.  p.  772),  perhaps  after  anglesite  from  Mexico,  are  described  by  Genth  and  Rath, 
Proc.  Am.  Phil.  Soc,  24,  38.  1887. 

Artif.— Obtained  in  ciysials  at  a  température  of  300°  C.  from  solution  in  water  (Dr.  Sullivan); 
in  lamellar  crystals  by  f usm^  a  mixture  of  gypsum  and  common  sait,  and  treating  with  water; 
A  .Gages.    A  récent  formation  at  Bourbonnes  les-Bains. 

Réf.— I  Min  Russl.,  1,  34,  1853.  2,  167.  1854;  cf.  Lang,  also  Dbr.,  Pogg.,  108,  444,  1859. 
•  Cf.  Mlr.,  Min.,  526,  1852;  Lang,  Ber.  Ak.  Wien.  36,  241,  1859,  an  exhaustive  monograph  with 
many  figures;  Helmhacker,  réf.  under  barite,  p.  904;  Schrauf,  Ber.  Ak.  Wien.  39,  913,  1860; 
Atlas,  Tf.  xi-xv,  1871;  Zeph.,  ibid.,  60  (1),  369,  1864;  Hbg.,  Miu.  Not.,  6,  31,  1868;  Sella, 
SardlDÎa,  Trans.  Ace.  Linc,  3,  150,  1879,  also  Mem.  Ace.  Linc,  2,  199,  1885;  Gdt.,  Index,  1, 
205  1886 

'«Zeph.,  HQttenberg.  Lotos,  Dec,  1874.  *  Knr.,  Hungary,  Zs.  Kr..  1,  321,  1877.  »  Sella, 
1.  c.  •  Érem..  pseud.  altered  to  cerussite,  Nerchinsk,  Vh.  Min.  Ges..  18,  108,  1883,  Zs.  Kr.,  7, 
637,  1883.  '  Franzeuau  [Terra.  Fûzetek,  8.  77.  119,  1884],  Zs.  Kr.,  10,  88,  1884.  »  Liweh, 
Badenweiler,  Zs.  Kr..  9.  498.  1884.  •  Slg.,  Zs.  Kr..  9,  420,  1884.  "  Cf.  Goldschmidt,  Zs.  Kr.. 
18,  287,  1890, 

"  Arzruni,  Zs.  Kr.,  1,  182.  1877.  Cf.  also  Ramsay.  ibid.,  12,  217,  1886;  Dx.,  N.  R..  pp. 
80.  204,  1867.    On  Pyroelectrieity,  Uankel,  Wied.  Ann.,  6,  54,  1879. 


722.  ANHYDRITZi.  Muriazit.  Salzsaurer  Kalk  (fr.  Hall,  Tyrol)  Ahbé  2\>da,  Ftchtel's  Min. 
Aufsatze.  Wien,  228,  1794.  Wlirfelspath  Wern.,  1800,  Ludwig'sMin.,  1,  51,  166,  1803  =  Cube 
Spar.  Soude  muriatée  gypsifère  (of  Hall)  (from  Klapr.  anal,  in  Beitr.,  1,  307.  1795)  H.,  Tr.,  2, 
1801.  Chaux  sulfatée  anhydre  (fr.  Bex)  Vauq.,ff„  Tr.,  4.  1801.  Anhydrit  Wem.,  1803,  Ludw., 
2.  212,  1804.  WUrfelgyps  Ludteig,  2,  169.  Anhydrous  Sulphate  of  Lime,  Anhydrous  GypsunL 
Karstenit  Hausm.,  Haudb..  880.  1813. 

Gekrôssteiu  (fr.  Bochnia  and  Wieliczka)  Wem.;  Tripe  Stone  Engl.;  Pierre  de  tripes  Fr,; 
=  Anhydrit  Klapr.,  Beitr.,  4,  231,  1807.  Pierre  de  Vulpino;  Marmor  Bardiglio  di  Bergamo; 
Bardiglione;  Chaux  sulfatée  qiiartzifère  Vauq.,  H,,  Tr.,  4, 251, 1801;  Siliceous  Anhydrous  Gyp- 
sum.   Kieselgyps.  Vulpinit.  Ludwigt  2,  170.  1804. 

Orthorhombic.     Axes  à\h\t  =  0-89325  : 1 : 1-0008  Hessenberg». 
100  A  110  =  41°  46V,  001  A  101  =  48°  15',  001  A  011  =  45°  l^. 


Foxma^: 

V  (108,  i-i)» 

X  (304,  t-t)» 

h  (502,  i-i)* 

M  (058.  H) 

a  (100,  i-i) 

e   (205,  I-i)» 

l   (405,  H)« 

c  (501,  6-t)» 

a  (081,  8-ï) 

h  (010,  i-l) 

u  (102,  i-i)» 

r  (101,  1-i) 

d  (012.  i-ï)».» 

0  (111.  1) 

c  (001,  0) 

q  (208,  |-i)« 

k  (403,  l-i)» 

r  (045,  fi) 

n  (121,  2-à) 

10  (105,  i-î)» 
i  (104,  H)* 

p  (509,  H)* 
g  (805,  H)* 

y  (503,  lîY 
i    (201.  2-i)» 

ê  (011,  M) 

/  (181,  84) 

mw!" 

83' 

88             rr' 

^^^ 

96"  80             en 

^ 

66'  27'          bn 

^ 

86'  68' 

ioto' 

=: 

25° 

16'             «' 

^" 

13r  54'             rf 

z=: 

72"  40           bf 

= 

26"  34* 

tf 

rr 

3r 

18'             dd 

MM 

58"  10'             00' 

^ 

76"  45'          a/" 

^ 

67"  22 

^. 

^z 

40^ 

m'       M 

zz 

90^    8              nn' 

r= 

58"  12'          nn'" 

^ 

106"  14' 

uu 

^z 

58' 

81'                  <T& 

z= 

143^    9V           jf 

zz 

89"    0'          jf' 

= 

126*  61' 

M* 

zz. 

78" 

81'             eo 

— 

66"  21'             bo 

= 

66"  19' 
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Twins:  1,  tw.  pi.»  d  (012)  with  Ih  =  53**  10'  and  hJç'  =  76^  29'  Hbg.;  2,  tw. 
pi.  r  (101)  occnsionally  as  tw.  lamellœ,  whîch  may  be  developed  by  beat*.    Orystala 


1. 


3. 


^ 


2. 


Figs.  1,  2,  Stassfurt,  Hbg.    8.  Ausaec.  Id.    4,  Santorin,  Id. 

not  common,  thick  tabular,  also  prismatic  |  axis  ly  often 

termiuated  by  a  borizontally  striated  brachydome,  prob-  6. 

ably  d  (012)   in  oscillatory  combination^  with  b.     Also 

massive,  cleavable,   and   then   soniewhat  resembling  an 

isometric  minerai  with  cnbic  cleavage;  fibrous,  lamcllar, 

granular,  and  sometimes  impalpable.     The  lamellar  and 

columnar  varie ties  often  cnrved  or  contorted. 

Cleavage:  in  the  three  pinacoidal  directions  yielding 
rectangular  fragments  but  with  varying  ease,  thus,  c  very 
perfect;  b  also  perfect;  a  somewhat  less  so.  Fracture 
uneven,  sometimes  splintery.  Brittle.  H.  =  3-3 '5. 
G.  =  2 •899-2-985;  2-956  Aussee;  2*985  Stassfurt.  Lus- 
ter:  c  pearly,  especially  after  heating  in  a  closed  tube; 
u   somewhat  CTeasy;    b  vitreous;    in   massive  varieties, 

Titreous  inclining  to  pearly.    Golor  white,  sometimes  a  grayish,  bluish,  or  reddish 
tinge;  also  brick-red.     Streak  grayish  white. 

Optically  +•     Ax.  pi.  ||  b.     Bx  J.  a.    Axial  angles,  Grailich*: 


2Br  =  IV  24'-71"  42'  Dx. 
Indices  a  =  1*571 


2Er  =  70°  18' 
/?  =  1-576 


2E^  =  72*»  42' 
y  =  1-614  Miller» 


Var.— 1.  Ordinary,  (a)  Crystallized;  crystals  rare,  more  commoDly  massive  aud  cleavable 
in  its  three  rectangular  directions  {Wûrfelanhydrii  Qerm.)  9a  noted  above.  (6)  Fibrous;  either 
parallel,  radiated  or  plumoee.  {c)  Fine  gronular.  (d)  Scaly  granular.  Vulpinite  is  a  scaly 
êranular  kind  from  Vulpluo  in  Lorobardy;  it  is  eut  and  polisheu  for  ornamental  purposes.  ït 
does  not  ordinarily  contain  more  silica  tbau  common  anbydrite.  A  kind  in  contoiled  concre- 
iionury  forma  is  the  tripestone  {Oekrôsstsin  or  SchlarigenakAaster). 

2.  Pêeudomorphouê;  in  cubes  after  rock-salt. 

Comp. — Anhydrons  calcium  sulphate,  CaSO^  =  Sulphur  trioxide  bS'8,  lime 
41-2  =  100. 

P3rrp  etc.— B.  B.  fuses  at  3,  coloring  the  flame  reddish  yellow,  and  yielding  an  enameMike 
bead  wbicli  reacts  alkaline.  On  cbarcoal  in  R.F,  reduoed  to  a  sulphide;  with  soda  does  not  fuse 
to  II  clear  globule,  and  is  not  absorbed  by  the  coal  like  barite;  is,  however,  decomposed,  and 
jielda  amass  wbich  blackens  silver;  with  fluorite  fuses  to  a  clear  pearl,  wbich  is  enamel-white 
on  cooling,  and  by  long  blowing  swells  up  and  becomea  in  fusible.  Soluble  in  hydrochloric 
acid. 

One  bundred  parts  of  water,  at  IB'Tô"?  C,  dissolve  0*2  part  of  anbydrite  Cf.  further  imder 
gypsum.  p.  935. 

Oba. — Occurs  in  rocks  of  varions  âges,  especially  in  limestone  strata,  and  often  the  same 
that  contain  ordinary  gypsum,  and  also  ver}'  commouly  in  beds  of  rock-salt.  It  was  first  dis- 
covered  at  the  sait  mine  near  Hall  in  Tyrol,  by  Abbé  Poda;  and  next  tbat  of  Bez,  Switzerland. 
Other  localities  are  at  Aussee,  both  crystallized  and  massive,  tbe  former  sometimes  in  splendld 
géodes,  the  latter  brick- red;  at  Sulzon  the  Neckar.  in  Wtlrtemberg;  Himmelsberg,  near  Ilefeld; 
Andreasberg-  Bicdberg  in  Carinthia:  LQoeburg,  Hannover;  Lauterberg  in  the  Harz;  Eapnik  in 
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Hungary;  Wieliczkain  Poland;  Ischl  in  Upper  Au8tria:Berchiesgadeii  in  Bavaria;  at  RieDthal 
and  elsewhere  in  Ihe  Alps,  crystais,  orolhercavities.  vvithin  quartz  crystals;  Stassfurt,  in  fine 
crystals,  embedded  in  kieserite.  in  cavities  in  lava  at  Santonn. 

In  the  U.  States,  at  Lockport,  N.  T.,  fine  blue,  in  géodes  of  black  limestone,  acoompanied 
by  crystals  of  cnlcite  and  gypsum;  also  at  Hillsboro,  Kew  Brunswick,  etc.  In  Penusylvania, 
at  tbe  Darby  Tunnel  on  the  Baltimore  &  Ohio  R.  H.  near  Philadelpbia;  in  cavities  in  limestone 
at  Nashville,  Tenu.  In  Nova  Scotia  it  forms  extensive  beds  ai  tbe  estunry  of  ibc  Avon  and  the 
8t.  Croix  ri  vers,  also  near  the  Five  Islands  and  elsewhere,  associated  with  gypsum.  iu  the 
Carboniferous  formation. 

Alt. — Absorbs  moisture  and  changes  to  gypsum,  cf.  Uammerscbmîdt,  Min.  Mitth..  5,  245. 
1882  Extensive  beds  are  sometimes  thus  altered  in  part  or  throughout,  as  at  Bex,  iu  Switzer- 
land,  where,  by  digging  down  60  to  100  ft.,  the  unaltered  anhydrite  may  be  found.  Sometimea 
spécimens  of  anhydnte  are  altered  between  the  folia  or  over  the  exterior.  Also  altered  to  quarts 
and  siderite. 

Artif. — Obtained  from  fusion  (Mitscherlich),  also  (Hoppe-Seyler)  by  heating  gypsum  in  a 
closed  vessel  with  sodium  or  calcium  chloride;  again  (Goreeu)  from  a  solution  at  a  red  beat  in 
the  chlorides  of  potassium,  sodium,  etc.  Cf.  Rose  (Ber.  Ak.  Berlin,  868,  1871),  who  describes. 
the  transformation  of  gypsum  into  anhydrite  in  a  solution  of  sodium  chloride;  also  Hammer- 
schmidt,  l.c.     Spezia  (Att.  Ace.  Torino,  21,  dl2,  1886)  shows  that,  coutraiy  ^o  earlier  statements, 

Êressure  alone,  even  up  to  500  atmosphères,  is  not  sufficient  to  cause  the  formation  of  annydrite 
LStead  of  gypsum. 

Réf.— >  Min  Not ,  10,  1,  1871.  Thls  is  the  position  of  Grailich  and  von  Lang.  Ber.  Ak. 
Wien,  27,  25,  1857;  with  Mlr.  and  Dx..  a  =  100,  ô  (above)  =  001,  e  =  010,  r  =  110,/  =  118; 
with  Naumann  and  Schrauf,  a  =  001,  h  =  100,  c  =  010,  r  =  011,/  =  811.  The  dissimilarity 
in  cleavage  makes  an  attempt  to  obtain  correspondence  in  angle  between  this  species  and  barite» 
celestite  and  auglesite  quite  unsatisfactorv. 

*  Cf.  the  monograph  of  Hbg  ;  be  adds  as  probable  706,  708,  067.  *M1r ,  Phil.  Mag.,  47,. 
124,  1874;  also  doubtful  021,  023.  <  Groth.  Mm.-Samml.,  141,  1878.  »  Hbg.,  Santonn,  1.  c. 
•  Mgg.,  Jb.  Min.,  2,  258. 1888.  ^  Vater,  Stassfurt,  Zs.  Kr.,  10,  890.  1885.  >  Giailich.  1.  c,  Dx., 
Propr.  Opt.,  2,  28,  N.  R..  70,  1867.    •  Mlr.,  Phil.  Mag.,  19,  177,  1841,  also  cf.  1.  c.  1874. 


723.  ZINKOSmi.    Zinkosit  Breiih.,  B.  H.  Ztg.,  11,  100, 1852.    Almagrerite. 

Anhydrous  zinc  sulphate,  ZnS04,  according  to  Breithaupt,  occurring  at  the  mine  of 
Barranco  Jaroso  in  the  Sierra  Almagrera,  Spain.  In  ciystals  isomorphous  with  anglesite  and 
barite.    G.  =  4*831.    Needs  confirmation. 

Artificial  crystals  of  ZnS04,  with  001,  101,  011,  gave  de  Schulten  :  101  A  lOÎ  =  64"  82^» 
011  A  Olî  =  70**  88'.    G.  =  8-74.     Ax.  pi.  |  ô.     C.  R.,  107,  405,  1888. 


724.  HTDROOTANTTB.    Idrociano  A.  Beaechi,  Note  Min.,   1,  p.  26,  1878;    from  AttI 
Accad.  Sci.  Napoli,  6,  read  March  12,  1870.    Hydrocyan. 

Orthorhombic.     Axes  à:l',è  =  0*7971  :  1  :  1-1300  A.  Scacchi*. 

100  A  110  =  38°  33i',  001  A  101  =  54°  48',  001  A  011  =  48°  29^'. 


Forma: 

h   (010.^) 
m(110, /,  1,  Sec.) 

mm'"  ^-    77'    7' 
**'      =    64M2' 
bk       =  •82°    6' 
uu'      =    70"  39V 
«'       =58-56' 


*  (120.  ^2)*       e  (012,  H)       M  (112.  i) 
u  (102,  H)       ^  (011,  M)       n  (212,  1-2) 


be     =  •60"  82' 
dd    =    WQ» 
mm'  =    68''21f 
MM"  =    84''  23* 


MU'"  =  49' 80' 
nn'  =  101'  58' 
nn"  =  lis*'  ^ 
nn'"  =    36**    5' 


After  Scacclii. 


Color  pale  green,   brownish  or  yellowish,  also  sky-blue* 
Translncent. 

Comp. — Cupric  sulphate,  CuSO^  =  Sulphur  trioxide  60'3,  cupric  oxide  49  -7 
=  100. 

l. — Scacchi,  1.  c. 

80,50-30  Cu0  49  47    =    9977 

r.,  etc.— Completely  soUible  in  water.  Effloresces  very  readily  in  contact  with  the  air. 
"Wheu  preserved  in  the  matrix  untouched  the  crystnls  will  remain  two  or  three  days  iRithout 
sensible  altération,  but  upon  being  detached,  or  eveu  toiiclied,  they  change  color  almostiin me- 
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dintcly.  In  tbe  altération  the  crystals  flrst  show  a  bliie  color,  then  split  to  pièces  slowly,  and 
Bbimrate  iuto  luinuie  granules,  whlch  seem  to  be  crystals,  thouçh  too  small  to  allow  of  their  form 
beiiig  delerniiued.  Tlie  cause  of  tbe  ctUorcscence  lu  tbis  case  is  tbe  absorption  of  the  water  from 
tbe  aiiuosphere,  uot  tbe  loss  of  wuter.  as  is  generally  true.  Tbe  change  wheu  complète  results 
in  tbe  production  of  cbalcautbite. 

Obs. — Fouud  at  Vesuvius,  baviuç  been  produced  by  sublimation  at  tbe  time  of  tbe  éruption 
of  October,  1868.  Tbe  name  is  denved  from  vôoop,  water,  KÔctvoi,  azuré  blue,  in  allusion  to 
tbe  change  of  color  noted  above. 

Réf. — ^  L.  c.  ;  tbe  position  hère  taken  is  that  which  brings  out  the  relation  in  form  to 
Darite,  etc. 


726.  OROOOITE.  Nova  minera  Plumbi  J,  O.  Lehmann,  Acad.  Petrop.,  1706;  Pallas, 
Voyages,  2.  235,  1770.  Minera  Plumbi  rubra  Wall.,  Min.,  1778.  Rothes  Bleierz  Wem.,  Auss. 
Keunz.,  296,  1774.  Plomb  rouge  Macquari.  J.  Phys.,  34,  1789;  Vauquelin.  Bull.  Soc  Philo- 
math.,  and  J.  Phys.,  45,  898.  1794,  46.  152,  811,  1798.  Plomb  chromaté  H.,  Tr..  3,  1801. 
Chromate  of  Lead.  Cbromsaures  Blei,  Bleichromat,  Cbrombleispath,  Oerm.  Kallochrom 
Eauwi.,  Handb.,  1086.  1818.  Crocoise  Beud.,  Tr..  2,  669,  1882.  Crocoisit  Kbl.,  Orundz.,  282, 
1838.     Krokoit  Breith.,  Handb.,  2,  262,  1841.     Lebmannite  B.  é  M.,  557,  1852. 

Monoclinic.     Axes  à:h:é  =  0-960342  :  1  :  0-915856  ;   /3  =   77°  32'  50"    = 
001  A  100  Dauber-Kokaharov*. 

100  A  110  =  43°  9'  36',  001  A  101  =  37°  40'  57",  001  A  011  =  41°  48' 23". 


Forma*: 

a  (100,  i-i) 
6  tOlO,  i-l) 
6  (001,  0) 

a  (810,  ii) 
d  (210,  »-2) 
g  (820.  i-if 
m(110.  /) 
C  (850.  »4) 
/  (120,  ii) 

h  (101.  -  1-i) 
p  (502.  -  fî) 


n  (401,  -  4-î) 
;t(801, -8i) 
*  (ÎOl.l-i) 
X  (Soi,  8-î) 
l  (loi,  4-î) 
6  (501,  5-i) 
d  (601,  6-i) 

v>  (012,  H) 
8  (011,  1-i) 
y  (021,  2.i) 

t   (111,-1) 
n  (221,  -  2) 


d  (331,  -  8) 
s   (441,-4) 
A  (112,  J) 
r  (228,  i) 
f>  (îll,  1) 

e  (11  11.  -  11-IÎ) 
^(911,  -  9-Ô) 
6^(812,  -  4-8) 
ir(711.  -  7-7) 
i;  (412.  -  2-4) 
q  (12-41.  -  12-8) 
Z(2110,  -1-2) 


g  (841.  -  8-2) 
Q  (958,  -  84) 
ir(485,  -  H) 
d  (11101.- 11-H) 

p  (Î81-5,  J^iS) 

r  (511.  9-S) 
r  (612,  8-8) 
A  (511,  5-5) 
J?(Î8-4-l,  18-ï) 

i  (in,  44) 

fi  (812. 1-8) 
0(811.8-8) 


^(821,  6-8) 

F  (931.  9-8) 
.9(521.  5-t) 
tt  (211,2-2) 
^(328,  M) 
0  (8-710,  M) 

ir(6io-9.  -  V4) 

a  (a52,  -  f-4) 
i  (128.  -  i-à) 
M  (154.  -  f5) 
2>(265,  f  à) 


1. 


3. 


6. 


"1 


Figs.  1-5,  after  Dauber;  1-8.  Slberia;  4,  Brazil. 

Danber  adds  the  following  as  probable:  280,  601,  448,  865,  10'8'4,  16*5*4.  532,  852.  652,  519, 
te2,  îî-3-4.  722,  982,  Î8-5-2,  i2-5-4,  Î5-7-5.  582,  Î8-8-6,  ÎÎIOIO,  783,  8-412,  848.  588,  Î28,  8-812; 
and  the  following  Mdoubtful:  580.  450,  840,  380,  501.  803,  702.  085.  554,  832.  IISI.  13-51, 
12-9  4,  Î81-4.  Î21-4.  Î5-2-3,  713,  2i-8-5,  Î8-8-4,  Î7-5-4,  416.  Î2-8-2,  îi-51,  748,  ÎÔ-910.  îî  10  6^ 
456.  862. 
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BULPHATBa,  CHROMATES.  ETC. 


aa"'  =  84°  48' 

irtfl' 

r= 

48°  11' 

eX    =  86°  44' 

99' 

=3 

84°    0* 

dd"    =  50°  14V 

^3X 

88' 87' 

ev     =  58'  24' 

w' 

ZZZ. 

72*18' 

mm"'  =  86'  19' 
ff'       =  57°    8' 

en       =  68°  56' 
ek       =  49°  82' 
ex       =  82°  llf 
el        =  87^  16' 

yy' 

et 
eB 
es 

em 

^ 

121°  85' 

46°  58' 
67°20è' 
70°  84* 

80°  57' 

at     =  48°  88' 
av    =  60*  52' 

tr     =  60°  50' 
BB    =  79*  28' 
M      =  81°  84' 

uu' 
au 

m'I 
mu 

= 

49°  12' 
88°    8* 
82°    1' 
45°  16 
106°  60' 

Crystals  usually  prismatic  (t/i,  rarely  t  (111)),  but  habit  veryTaried;  some- 
times  resemblinç  acute  rhombohedral  forma  (f.  4).  Faces  mostly  smooth  and 
brilliunt;  m  vertically  striated.     Âlso  imperfectly  colamnar  and  granular. 

Cleavage:  7U  ratner  distinct;  t:,  a  less  so.  Fracture  small  conchoidal  to  un- 
even.  Sectile.  H.  =  2-5-3.  G.  =  5*9-6'l.  Luster  adamantine  to  vitreous. 
Color  various  shades  of  briffht  hyacinth-red.     Streak  orange-yellow.     Translncent. 

Optically  -f .  Ax.  pi.  ||  h.  Bx.  /\  <}=-[-  5°  30'.  Dispersion  inclined,  yery 
large  (oil).    Axial  angle  large: 

2H,  =  97°  85    2Hy  =  97*  0'     n,  =  1468     .-.  2Vy  =  54°  8'     fi^  =  242  approx.,  Dx.< 

Comp. — Lead  chromate,  PbCrO^  =  Chromium  trioxide  31 '1^  lead  protoxide 
68-9  =  100. 

▲naL^l.  Barwald,  Zs.  Er.,  7,  170,  1888.    Also  Pfaff,  Berzelius.  5th  Ed. 

1.  Berezov  CrO,  81 16  PbO  68  82    =    9998 

Vauquelin  discovered  the  met&l  chromium  in  this  minerai  in  1797. 

P^.,  etc.— In  the  closed  tube  decrepitates,  blackens,  but  recovers  its  original  color  on  cool- 
ing.  B.B.  fuses  at  l'S,  and  ou  cliarcoal  is  reduced  to  metallic  lead  with  déflagration,  leaving  a 
reâdue  of  chromium  oxide,  and  giving  a  lead  coating.  With  sait  of  phosphonis  gives  an  emerald- 
green  bead  in  bot  h  fiâmes. 

Obs.— First  found  at  Berezov,  in  crystals  in  quartz  Teins,  or  intersecting  gneiss  or  granité; 
also  occurs  nt  Mursinka  and  uear  Nizhni  Tagilsk  in  the  Uitil,  in  narrow  veins,  traversing  decom- 
posed  gneiss,  and  associated  with  gold,  pyrite,  galena,  quartz,  and  vauqueliuite;  in  Brazil,  at 
Congonhas  do  Campo,  in  fine  crystals  in  aecomposed  granité;  at  Rezbânya  in  Hungary,  at  the 
mine  of  St.  Anthony;  Moldawa  in  Hungary;  on  Luzon,  one  of  the  Philippines,  wheuce  crystals 
i¥ere  received  by  J.  D.  Dana  in  1842,  from  £1  Sefior  lioxas  of  I^Ianila,  ana  understood  to  be  from 
the  northern  peninsula  of  Luzon;  according  to  Dr.  Hochsietter,  at  the  mines  of  Labo,  in  the 
Province  of  North  Camarines,  on  the  soutlieastern  peninsula  of  Luzon  (Dauber).  Occurs  in 
limited  quantities  with  vanadinite,  wulfenite.  etc.,  in  some  of  the  mines  of  the  Vulture  district, 
Maricopa  Co.,  Arizona. 

This  species  was  lirst  noticed  bvLehmanu  (l.c).  The  name  Oroeoitt  is  from  KpÔKoi,  »affr<m, 
Berthier,  in  1832,  gave  the  word  the  bad  fonn  Croeoiêe,  which  von  Kobell  altered,  in  1838,  lo 
Oroeoisite,  and  Breithaupt,  in  1841,  to  Croeoite  (Krokoit),  and  v.  Eobell  also  tothis  last-mentioned 
form  in  his  later  works. 

Artif.— Formed  by  Manross  (Lieb.  Ann.,  82,  859,  1852)  by  the  fusion  together  of  potassiiun 
chroinate  and  IcsmI  chloride;  also  by  Drevermann  (ib.,  89,  86,  1854)  by  the  difTufdou  method 
using  potassium  chromate  and  lead  nitrate.  Also  more  simply  in  crystals  like  the  native 
minerul  by  Bourgeois,  Bull.  Soc.  Min  ,  10,  187,  1887. 

Réf.—'  Uml.  Dbr.,  Ber.  Ak  Wien,  42.  19,  1860:  Pogg.,  106,  150,  1859,  and  Kk,  Min. 
Rns-sl..  7,  97,  1875.     See  Dbr.  for  values  for  other  localities. 

*  See  Dbr..  1.  c  ;  Mlr.,  Min.,  557;  Hbg..Min.  Not.,  3,  27, 1860,  who  gives  a,  /5from  Berezov. 
»  Mlr  .  1.  c,  nol  noted  by  Dbr.,  but  requirîng  confirmation.  *  Bull.  Soc.  Min.,  6.  103, 1882; 
Cf.  also  Bftrwald,  who  makes  the  refractive  index  somewhat  higher,  Zs.  Kr.,  7.  170,  1882. 

A  lead  chromate  from  Pretoria,  Transvaal,  S.  Africa,  afi^orded  Dawson:  CrO,  25  2i 
PbO  74-76  =  100.    This  corresponding  nearly  lo  4Pb0.8CrO..    Mhi.  Mag.,  6,  xvni,  1885. 

726.  PHCENICOOHROrrXI.  Melanochroit  Hermann,  Pogg.,  28,  162,  1888.  Phœniko- 
chroit  Oloeker,  Grundr.,  612, 1889.  Subsesquichromate  of  Lead  'ïliom.  PhOnicit  Haid,,  Handb., 
^S04.  1845. 

Orthorhombic  ?  Crystals  usually  tabular,  and  reticularly  interwoven 
Also  massive. 

Cleavage  in  one  direction,  perfect.  H.  =  3-3-5.  G.  =  5"75.  Luster  resinous 
or  adamantine,  glimmering.  Uolor  between  cochineal-  and  hyacinth-red;  becoroes 
lemon-yellow  on  exposure.     Stroak  brick-red.     Subtranslucent  to  opaque. 

Comp.— A  basic  lead  chromate,  3Pb0.2CrO,  =  Chromium  trioxide  23*2,  lead 
protoxide  76-8  =  100. 
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AnaL— Hermann,  1.  c. 

CrO.  28-81 


PbO  76-69    =    100 


Pyr.,  etc^B.B.  on  cliarcoal  fuses  readily  to  a  dark  mass,  which  is  crystalHne  when  cold. 
In  R.F.  on  charcoal  giyes  a  coating  of  lead  oxide,  with  globules  of  lead  and  a  residue  of 
chromium  oxide.  Gives  the  réaction  for  chromium  with  fluzes.  Dissolves  in  hydrochloric  acid 
with  the  séparation  of  lead  chloride. 

Obs.— Occurs  in  limestone  at  Berezov  in  the  Ural,  with  crocoite,  vauquelinite,  pyromorphite, 
and  galena. 

Samed  Melanoehroiie  by  Hermann,  from  néXaî,  blaek,  and  xpôa,  cdor.  But,  as  the  color 
is  red.  and  not  black,  and  the  name  is  tberefore  false  to  the  species,  Glocker  cbanged  it  to  Phœni- 
eoehraiie,  from  0oivtKoÇ,  deep  red,  and  AfPÔcr;  and  in  this  he  is  followed  by  Hausmann.  Tbe 
abbreviated  form  pltanieite  is  bad,  because  it  is  too  much  like  the  name  of  another  minerai, 
phenaciie. 

Artif.~Meunierobtained  phœnicocroite  by  tbe  action  of  a  solution  of  potassium  dichromate 
on  galena,  C.  R.,  87,  656,  1878.    Cf.  earlier,  Drevermann,  Lieb.  Ann.,  89,  86,  1854. 


727.  VAUQUXSIiINrrB.  Yauqueline  Ben,  Afh.,  6,  246,  1818.  Vauquelinite  Bert., 
N.  Syst.  Min.  Paris,  202,  1819.  Chromate  of  Lead  and  Copper  Phillips,  Laxmannite  A,  E. 
Noréenêkiôld,  Ofv.  Ak.  Stockh.,  24,  655,  1867;  Pogg.  Ann.,  137,  299,  1869.  Phosphochromite 
Hermann,  J.  pr.  Ch.,  1,  447,  1870. 

Monoclinic.      Axes  ait:  6  =  0-74977  :  1  :  1-39083;  /3  =  *69°  3'  =  001  A  100 
Koksharoy'. 

100  A  110  =  35°  0',  001  A  101  =  *79°  0',  001  A  011  =  52°  24J'. 


Forma*: 

10  (940.  t^)? 

g  (370,  t-i)?                 n  (Î02,  i-i)              d  (011,  1-i) 

a  (100.  i-l) 

«   (820,  i^I) 

e  (102,  -  i-i)             ^  ^î^'  *"*^              u  (931.  9-8)? 

e  (001,  0) 
i  (410,  t4) 

i»(110. /) 
/  (120.  t-à) 

X  (304.  -  fi)              '^  ^^"^»  ^"*>              y  (146,  f4) 

M'"        = 

19'  51i'           ce 

=  38"    2i'           cp    =    68"  61'           cy    =  45"  44i' 

«'"        = 

50"    3'    •        ex 

=  40"  57'             dcf  =  104"  49'           un*  =  26"  47' 

mm     = 

♦70"    0'             en 

=  52"  21'             eu   =    72"  49'           yy'  =  85"  86' 

r    = 

IV    3f 

Twins:  tw.  pi.  e  (102)*.  Crystals  usaally  minute^  often  wedge-shaped; 
irregularly  aggregated,  and  lu  mammillary  forma.  Also  reniform  or  botryoïdal, 
and  granular;  amorphous. 

Fracture  uneven.  Brittle.  H.  =  2'5-3.  G.  =  5*8-6'l.  Luster  adamantine 
to  resinous,  often  faint.     Color  green  to  brown,  apple-green,  siskin-green,  oliTe- 

freen,  ocher-brown,  liver-brown;     sometimes  nearly  black.     Streak  green ish  or 
rownish.     Faintly  translucent  to  opaque. 

Comp. — A  phospho-chromate  of  lead,  perhaps,  as  suegested  by  Rammelsberg, 
2(Pb,Cu)CrO^.(Pb,Cu),P,0,  =  Chromium  trioxide  15*0,  phosphorus  pentoxide  10*6, 
lead  protoxide  69*5,  cupric  oxide  4*9  =  100. 

AnaL— 1.  2,  Nordenskiôld,  1.  c.     8.   Hermann.  1.  c.     4,  Pisani,  Bull.  Soc.  Min.,  3,  196, 
1880.     5.  Nicolayev,  Min.  Russl ,  8,  353. 


1.  Laxmannite  G.  =  577 

2. 

3.  Phosphoehromitê    G.  —  5'80 

4. 


«• 


6.  •  •  Vauquelinite "     G.  =  606 


PsO. 

805 
8-57 
994 
978 


CrO. 

15-26 
1676 
1013 
15-80 


9  23        11-95 


PbO  CuO  Fe,0, 

61-26  12-43  109 

6106  10-85  1-28 

68-33  7-36  2  80 

70-60  4-57  — 

62-70  9  58  — 


H.O 

1-31  =    99-40 

0-90  =    99-42 

116  =    99-7B 

—  =  100-75 

800  =    96-46 


Berzelius  gave  for  the  original  vauqweliuite:  CrO,  28-33,  PbO  6087,  Cu  1080  =  100,  which 
correspond  to  3(Pb,Cu)0.2Cr08;  heprobably  overlooked  the  phosphoric  acid,  for  the  observations 
of  Des  Cloizeaux  and  Koksbarov  make  it  alinost  certain  tbtit  vauquelinite  and  laxmannite  are 
identical,  although  Nordenskiôld  argues  for  the  présence  of  a  pure  chromate,  f  ree  from  phosphoric 
acid,  with  bis  laxniannite.  AU  the  crystals  examined  by  Kokshan)v  proved  to  coutain  PaOs,  but 
varying  somewhat  in  amount  (8  to  10  p.  c.)  as  explnined  by  the  associated  pyromorphite.  Some 
authors  give  the  name  laxmannite  to  the  above  phospho-chromate,  the  existence  of  which  is  suffi. 
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dently  proyed,  and  retain  vauquelinite  for  tbe  still  hvpothetical  chromate,  assumed  to  bave  th» 
composition  given  aboyé.  This,  by  tbe  way,  is  identical  witb  tbat  of  pbœnicocbroite  except  in 
tbe  présence  of  copper. 

Pyr^  etc. — B.B.  on  cbarcoal  sligbtly  intumesces  and  fuses  to  a  gray  submetallic  globule, 
yielding  at  tbe  same  tlme  small  globules  of  métal.  Witb  borax  or  sait  of  pbospborus  affords  a 
green  transparent  glass  in  tbe  outer  flame,  wbicb  in  tbe  inner  after  cooling  is  red  to  black, 
according  to  tbe  amount  of  minerai  in  tbe  assay  ;  tbe  red  color  is  more  distinct  witb  tin.  Partly 
soluble  in  nitric  acid. 

Oba.— Occurs  witb  crocoite  at  Berezov  in  tbe  Ural,  generally  in  mammillated  or  amorpbous 
masses,  or  thin  crusts;  early  reported  at  Pontgibaud  in  tbe  Puy-de-Dôme  (but  needs  confirma- 
tion, Dz.);  also  witb  tbe  crocoite  of  Brazil. 

At  tbe  lead  mine  near  Sing  Sine  it  bas  been  reported  by  Dr.  Torrey  in  green  and  browniab 
green  mammillary  concrétions,  and  also  nearly  pulvérulent;  and  at  tbe  Pequa  lead  miue  in  Lan- 
caster  Co..  Pa.,  in  minute  crystals  and  radiated  aggregations  on  quartz  and  galena.  of  siskin-  to 
apple-çreen  color,  witb  cerussite.  Probably  also  witb  crocoite,  vunadinite,  wulfeoite  at  some  of 
tbe  mines  in  tbe  Vulture  district  in  Mancopa  Co. ,  Arizona.  Ail  tbese  American  localitiea 
require  revision. 

Named  after  Yauquelin,  tbe  discoverer  of  tbe  métal  cbromium,  and  also  tbe  first  one  tu 
notice  tbe  crystals  of  tbis  species  (J.  Mines,  6.  787).  LaxroaDnite  is  for  tbe  cbemist  Prof.  E. 
Laxmann.  wbo  early  traveled  extensively  in  8iberia,  and  (Nd.)  tirst  called  attention  to  tbe  min- 
erals  of  Berezov. 

Jobn  describes  a  greenisb  or  brownisb  efiramo-phogphate  oflead  and  copper  (Cbrom-Pbospbor- 
kupferbleispath)  from  Berezov,  Siberia,  as  occurring  iu  small  crystalline  concrétions,  baving  tht 
sui-face  covered  witb  capillary  prisms;  H.  =  2-3;  opaque  to  subtransluceut;  fracture  uneven, 
powder  dull  greenisb.  Analysis  afforded  (Jb.  Min. ,  67,  1845):  PbCrO*  450,  PbO  19  0,  CnO  11-20, 
TtOt  4-10.  CrOi  7-50,  manganèse  tr.,  HsO  1*78,  impurities  11-42.  To  a  large  extent  soluble  in 
nitric  or  bydrocbloric  acid.     It  is  probably  only  an  impure  vauquelinite. 

Réf. — >  Crystals  witb  tbe  composition  given  in  anal.  5,  Min.  Russl.,  8,  345.  1878.  8ee  alM 
Nd.,  1.  c,  and  Dx.,  Bull.  Soc.  Min.,  6.  58,  1882,  wbose  angles  vary  ratber  widely  from  tbese. 
'  Ek.,  p.  857,  also  Dx.  *Haid.;  tbe  spécimen  supposed  to  be  from  Pontgibaud,  cf.  Dx., 
1.  c,  p.  56. 

JossAiTB  Breithaupi,  B.  H.  Ztg.,  17,  54,  1858.  From  Berezov,  occurring  in  small  orange» 
yellow  crystals  witb  vauquelinite.  Described  as  ortborbombic,  witb  a  prismalic  angle  of 
62''-70°,  and  traces  of  pnsmatic  cleavage;  tbe  luster  between  vitreous  and  waxy;  streak  dull 
yellowisb  white;  H.  =  3"0:  G.  =  5*2.  According  to  Platiner,  it  gives  tbe  reactions  of  cbromio 
acid  and  oxides  of  lead  and  zinc. 

Takàpacaite  Raimondh  Minéraux  du  Pérou,  p.  274,  1878.  Occurs  in  minute  fragments  ci 
a  brilHant  yellow  color,  in  tbe  midst  of  soda  niter  (tbe  variet^  called  caliehe  euntfrado,  p.  871). 
Essentinlly  a  potassium  cbromate,  but  mixed  witb  a  little  sodmm  cbloride.  sodium  nitrate,  and 
sodium  and  potassium  sulphates.  From  tbe  province  of  Tarapac&,  Cbili;  also  (Domeyko,  Miu. 
Cbili,  8ii  Ed.,  447)  in  tbe  natural  sait  deposits  of  tbe  désert  of  Atacama,  Cbili.  It  needs  furtbei 
examination. 

Calcium  Chbomates.  On  tbe  artificial  formation  and  crystalline  form  of  various  calcium 
cbromates,  see  H.  B.  v.  Foullon,  Jb.  G.  Reicbs.,  40.  421,  1890.  Tbe  salts  described  bave  tbe 
composition  :  Ca^CrOe  +  3HaO,  monoclinic;  CaCrO^  +  2H«0,  monoclinic  and  isomorpboui 
witb  gypsum;  CaCrO^  -f  H,0,  ortborbombic. 

Sulphates  of  Mercuby.  Seyfriedsberger  bas  described  two  sulpbates  of  mercury  from 
tbe  mercury  fumace  at  Idna,  HgaSO^  and  HgSO^.  The  former  occurs  in  ortborbombic  crys- 
tals, witb  a  (100),  b  (010),  c  (001),  m  (110),  p  (280), /(102),  g  (203),  h  (101),  d  (011).  o  (111).  Axial 
ratio  à:b:h  =  0666  :  1  :  0707.  Angles:  mm'"  =  67"  20'.  M'  =  93"  80',  dd*  =  70*^  38',  etc.  Zs. 
Kr.,  17,  433,  1890. 


Sulphates  with  Chlorides,  Carbonates,  etc.-In  part  hydrous 

compounds. 

728.  SulpholiaUte      3Na,SO,.2NaCl  Isometric 

à  :h:  é 

729.  CaracoUte  Na,SO,.Pb(OH)Cl?        Orthorhombic        0-5843  :  1  : 0-4213 

à  :h  :  i  fi 

730.  Kainite  MgSO,.KCl  +  3H,0    Monoclinic    1-2187  :  l  :  0-5863    65°  6' 

731.  ConnelUte  Cn„(Cl,OH),SO,„  +  1511,0  Hexagonal  è  =  M562 

732.  SpangoUte  (AlCl)Cu.(OH).,SO,  +  3H.,0         Rhombohedral  è  =  2-0108 


STJLPHOHALITE—  CA  RA  COLITE.  9^7 

733.  Hanluite  4]Sra,S0,.Na,C0,  Hexagonal         à  =  1-0140 

à  -.1  \è  fi 

734.  LeadhiUite        4PbO.SO,.2CO,.H,0?    Monoclinic    1*7476  :  1 :  2'2154  89°  48' 
Two  double  salts,  sulphates  and  nitrates  of  sodium,  are  described  on  p.  878. 


728.  SULPHOBALITB.  W.  E.  Hidden  and  J.  B.  MadUntoàh,  Am.  J.  8c.,  36,  468, 1888. 
Sulfohalit  Qerm. 

Isometric.  In  dodecahedrons,  also  with  cubic  and  octahedral  faces;  an  appa- 
rent development  of  the  latter  according  to  tetrahedral  symmetry  bas  been  noted*. 
H.  =  3*5.  G.  =  2*489.  Luster  vitreons.  Color  faint  greenish  yellow.  Trans- 
parent. 

Comp.— 3Na,SO,.2Na01  =  Sulphur  trioxide  442,  chlorine  13-0,  soda  45'7 
=  .102'9;  or,  Sodium  sulphate  78*5,  sodium  chloride  21*6  =  100. 
AnaL — Mackiutosh,  1.  c. 

SO,  42-48  Cl  13  12  Na,CO,  1-77 

This  is  interpreted  as  NaiSO^  75'41,  NaCl  21-62,  Na.CO,  1*77  =  9880.  If  the  loss  is 
regarded  as  NaaSOi  and  the  NaaCOs  is  taken  as  replacing  a  small  part  of  the  sulphate,  the 
above  formula  is  obtaiued.     Slowly  soluble  in  water. 

Obs. — Observed  implanted  upon  crystals  of  hanksite  from  Borax  lake,  San  Bernardine 
Oo.,  California;  obtained  from  a  cavity  reached  in  boring  at  a  depth  of  85  feet 

~   "     »  Cf.  Hidden,  Am.  J.  Se.,  41,  488, 1891. 


729.  OARACOUm.     Wébêky,  Ber.  Ak.  Berlin,  p.  1045,  1886. 

Ortliorhombic  (?)    and    pseudo-hexagonal    by    twinniug.      Axes  àil  i  è  = 
0-5843  :  i  :  042 13  Websky*. 

100  A  110  =  30°  17Î',  001  A  101  =  35°  47f',  001  A  011  =  22°  50^'. 

Measured  angles:    pjf"  =  *87^  44',  pp^^  =  ♦lOO'*  16',  also  pj/  =  67"  18'  (cale.). 
As  aorystalline  incrustation;  the  crystals  bave  the  form  of  a  hexagonal  pyramid 
with  base  and  çrism^  but  are  explained  as  trillings,  analogous  to  aragonite,  with 
the  prism  as  twinning  plane,  wiwi*"  =  60°  35^'. 

Cleavage  not  noted.     H.  =  4*5.     Luster  vitreous.     Colorless. 
Comp.— Perhaps  Pb(OH)Cl.Na,SO,  =  Sulphur  trioxide  20-0,  lead  protoxide 
65*5,  soda  15*5,  chlorine  8*8,  water  45  =  104*3. 
AnaL — Websky,  1.  c.,  on  impure  material. 

80.  Cl  Pb         Cu        FeO       ZnO 

16  70       10  18       50-88       2*51        0-88       029  inaoL  1:84  =  82-78  +  2*80 (O  =  Cl)  =  8508 

Addîng  12  46  Na,0  =  equiv.  of  80,  (diminished  by  equiv.  of  ZnO  and  FeO),  251  p.  c.  H,0 
remains.  Tbis  is  interpreted  as  consistiug  of  88*9  p.  c.  caracolite  and  14*26  percylite  (with  1*84 
residue),  but  the  resuit  is  very  problematical. 

Pyr. —Fuses  in  the  Bunsen  flame  to  a  brown  glass  giving  a  strong  soda  tiame  with  a  blue 
spot  close  to  the  assay.  Partially  dissolved  by  water,  the  solution  evaporated  depositing  cubes 
of  sodium  chloride,  etc. 

Obs. — Occurs  intimately  mixed  with  blue  cubes  of  percylite  as  an  incrustation  and  in  crevices 
in  a  gaugue  consisting  of  galena,  anglesite,  and  quartz.  From  Mina  Beatriz,  Sierra  Gorda, 
Atacama,  some  20  or  80  miles  from  Caracoles,  Chili  (cf.  Fletcher,  1.  c,  and  Sandb.,  Jb.  Min., 
2,  75,  1887. 

Ref.--^  L.  c,  it  may  prove  that  the  crystals  beloug  to  the  hexagonal  System  to  which  they 
approzimate  closely;  cf.  Fletcher,  Min.  Mag.,  8,  172,  1889. 

Chlorothionitb.  Clorotionite  A.  8e4icc?ii,  Att.  Accad.  Napoli,  6.  1878  (Contrib.  Min.,  n, 
p.  59). 

Occurs  in  thin  crystalline  mammiUary  crusts  of  a  bright  blue  color.    Analysis: 

S0«  82*99  Cl  20*04  Cu  19*56  K  26*29  loss  112    =     100 

Crystals  obtained  by  recrystallization  from  a  solution,  and  thus  purer  thau  the  original 
material.  gave  essentially  the  same  resulî.  Formula  K9S04.CuCla  =  SO^  31-2.  Cl  23  0.  Cu 
20*5,  K  25*3  =  100.  From  Vesuvius,  as  a  resuit  of  the  éruption  of  April,  1872.  The  name 
records  the  présence  of  chlorine  and  sulphur  {^etov). 
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730.  KAINITB.    Zineken,  B.  H.  Ztg.,  24.  79,  1865. 

Monoclinic.     Axes  à  :i:d  =^  1-21866  :  1  :  0-58635;  â  =  85°  5#'=  001  A  lOO 
Groth^  • 

100  A  110  =  50°  31f ,  001  A  101  =  24°  43^%  001  A  011  =  30°  17f. 


Fomu': 

il  aOO,  i-i) 
ù  ^010,  ^-l) 
;  iOOI,  0) 


l  (310,  î^8)« 
f  (JIO,  ^2)« 
m  (110,  /) 


i  (101.  -  1-î)» 
r  (201.  -  2-i) 
n  (401,  ~  4-i)» 
d  (021.  24)* 


Al80*  doubtful  ar  (»80),  4  (418-7). 
1. 


«  (884,  -  \f 
0  (111,  -  1) 
«  (221.  -  %f 
e(228,f)*. 


W"  =  44"    4' 

M"'  =  62'  81' 
inm"'= 101'    8' 

cr  =  41*  82' 

dd  z=m'  58' 

a>  =  35"  58' 

c«  =  60'  39' 

cco  =  88^  14f 


«  (îll,  1) 
w  (811,  -  8^)» 
X  (181,  -  8-à)« 
4  (181.  3^) 


«»     =    60*  ir 

ao     =  ♦68*  52* 

oû)'"  =*105*'  <r 

00'     =    64"  1' 

«)<»'  =    57'  11' 

œuf    =  118"  88' 

1^'     =  117*  6' 


Crystals  often  tabular  |  c\ 
alBO  prismatic  {oû)y  pymmidal  o 
and  07.  Faces  t;  uneven  and 
broken.  Also  gmnular  massive 
and  in  crystalline  crusts. 

Cleavage:  a  very  distinct; 
m  distinct;  h  less  so;  also  o,  cki  Bkg.  H.  =  2-5-3.  G.  =  2-067-2-188.  Luster 
vitreous.     Color  white  or  colorless  to  dark  flesh-red. 

Optically  -.     Ax.  pi.  ||  h,     Bx^  A  <5  =  -  8°  Groth,  -  10°  43'  Zeph.     Disper- 
sion  inclined,  very  distinct.    Axial  angles: 


Ffgs.  1.  2.  Loederburg.  Luedecke. 


Also 


2Ey  =  141'  approx. 


2Hy  =  86'  40*  Groth 


2Ha.r  =  87**  8'  Lî     2Ha.y  =  87*'  3'  Na     2Hmgr  =  87'  0'  Tl     2Ho.y  =  98**  80'    .-.  2Vy  =  84-88' 

Comp.— MgSO^.KCl  +  3H,0  =  Sulphur  trioxide  32-1,  chlorine  14-3,  magnesia 
16-1,  potassium  18*9,  water  21-8  =  103*2;  or,  Magnésium  sulphate  48*2,  potassium 
chloride  300,  water  21-8  =  100. 

AnaL— 1,  Philipp,  Zs.  G.  Ges..  17.  649.  1865.  2.  Frank,  Ber.  Ch.  (Ses.,  1.  121,  1868.  Rg., 
Min.  Ch..  261,  1875.  3,  Hauer,  Jb.  G.  Reichs..  20.  141,  1871.  4,  Tschermak,  Ber.  Ak.  Wien, 
«3  (1).  311,  1871.     6,  Linck.  Zs.  Kr.,  16,  572.  1889. 


80, 

Cl 

i>rgO 

K 

Na 

H,0 

1. 

Stassfurt 

82-98 

14-52 

16-49 

18-54 

1-30 

21-00  =     99*88 

2. 

•< 

88  54 

1415 

16-41 

16  29 

19-47  =     99-86 

8. 

Kalusz 

82*24 

15-08 

16  12 

15-25 

0-69 

21-87  =  100-70 

4. 

<  « 

82-84 

14-56 

16-75 

15-66 

003 

20  73  =  100  07 

6. 

Douglashall 

84'80 

18  97 

16-61 

14*99 

— 

21-11  =  100-98 

Does  net  deliquesce,  but  easily  soluble  in  water.  The  solution  yields  crystals  of  picromerite 
leaving  the  potassium  chloride  behind.  whence  the  earlier  view  that  kainite  of  Zincken  waa 
nothing  but  the  impure  picromerite. (cf.  5th  Ed.,  p.  64-2). 

Obs.— Found  in  çranular  masses,  less  often  in  crystals,  at  Stassfurt;  with  picromerite 
(schœnite),  halite.  and  sylvite  at  Aschersleben;  at  Kalusz,  Galicia,  in  beds  of  considérable 
ihickness  (Tsch.    1.  c). 

Artif.— A.  de  Scliulten  (C.  R..  111.  928.  1890)  describes  the  synthesis  of  kainite  by  the 
evaporation  of  a  concentrated  solution  of  500  gr.  of  crystallized  magnésium  chloride  with  a  solu» 
tion  containing  40  gr.  potassium  sulphate  and  56  gr.  of  magnésium  sulphate.  An  analyais  of 
crystals  obtained  gave: 


80.  88'80 


Cl  14  03 


MgO  17-17 


E  1509 


H,0  20-50  =  100-09 


Réf.— 1  Stassfurt,  Pogg.,  137.  442.  1869.    «Zeph.,  Zs.  Kr..  6,  234, 1881.    »  Luedecke,  Loeder 
burg.  Zs.  Nat.  Halle,  68,  656,  1885.    ••  Bkg.,  Zs.  Kr.,  16,  569,  1889. 


CONNELLITE-^aPANQOLITE. 
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731.  OONNELUTS.  Copper  Ore  of  an  azure-blue  color,  composed  of  needle  crystala 
(f r  Wheal  Providence)  RashUigh,  Brit.  Min.,  2,  18,  pi.  12.  f.  1,  6,  1802.  Sulphato-chloride  of 
Cupper  Connel,  Rep.  Brit.  Assoc,  1847.     Connellite  Dana,  Min.,  528,  1850. 

Hexagonal.    Axis  è  =  1-1562;  0001  A  lOÎl  =  53°  10'  N.  Story-Maskelyne'. 

Formai ,   ^  (0001.  0),  m  (lOÎO,  /),  a  (1120,  i-2),  p  (lOÎl,  1),  w  (11  ^iS^,  V-H). 

Angles:  mp  =  36'  50',  pp'  =  47*  10}',  pp"  =  *106-  20^,  imo'  =  42"  48i'.  «w«*  =  21"  59'. 
tw(^»  =  21"  0',  ap  =  46*'  7',  aw  =  24^  ^\  mw  =  13"  18'. 


1. 


2. 


^ 


Crystals  slender,  or  acicular^  usually  hexagonal  prisms,  a,  with  the  pyramid 
pi  sometinies  aiso  with  the  dihexagonal  pyramid  w;  also 
atout  prismSy  a,  m  with  basai  plane.     In  radiating  groups^ 
forming  botryoidal  or  rounded  masses. 

H.  =  3.  G.  =  3*364.  Luster  vitreous.  Color  fine 
blue;  of  the  powdet  pale  greenish  blue.  Translucent. 
Optically  uniaxial,  positive,  ïtd. 

Comp.  —  Probably  Ou  (C1,0H),S0„.15H,0.  Neg- 
lecting  the  hydroxyl,  regarued  as  replacin^  part  of  the 
chlorine,  the  percentage  composition  is  :  SuTphur  trioxide 
4-8,  cupricoxide  72*1,  chlorine  8*6,  water  16'4=  101*9. 

AnaLo-Penfield,  made  on  0074 gram,  Am.  J.  Se, 40, 82. 1890. 

80,  4-9        Cl  7-4        CuO  72-3        HaO  16*8  (at  100'  04)  =  101  8 


S/ 


m 


c  m 


FIgg.  1,  2»  Comwall, 
Maskelyne. 


r.,  etc. — B.B.  fuses  at  2  to  a  black  shining  globule  coloring 
the  flame  green.  Gives  acid  water  abiindnntly  in  tlie  closed  tube. 
Insoluble  In  water,  but  easil v  soluble  in  nitric  or  hydrochloric  ncid. 

Ob«. — In  Comwall,  at  Wheal  Uniiy  and  Wheal  Damsel,  in 
slender  crystals,  not  over  j^^  in.  in  diameter  and  A  in.  thick. 
Recentlv  (1885)  found  in  crystals  up  to  4  mm.  in  length  at  the 

Marke  Valley  mine  in  Eastern  Comwall  with  cuprite,  malachite,  and  chalcophyllite.  and  in  the 
Camborne  district  with  cuprite.  azurite,  malachite,  brochantite,  etc.  Also  noted  with  cuprite, 
malachite,  and  quartz  from  Namaqualand,  S.  Africa  (Prior.  Min.  Mag.,  8,  182,  1889). 

Réf.— 1  Phif.  Mag.,  25,  89.  1868.     Penfield  (1.  c.)  obtained  pp'  =  49"  89'  and  Trechmana 
47"  81',  Min.  Mag.,  6,  171,  1885.    Miers  notes  e  (0001).  ibid.,  p.  167. 


732.  8PANGK)]:iITZ2.    8.  L.  Penfield,  Am.  J.  Se.,  39,  870,  1890. 
Ehombohedral.   Axis(!  =  2-0108;  0001  A  lOÎl  =  66°  42'  Penfield. 


Fomui: 

e  (0001,  0) 
m  (lOÎO,  /) 

ek  ^  26"  41' 
en  =  83"  50' 
e»  =  45"    9' 

1. 


a  (1120,  »-2) 
k  (1128.  i-2) 
n  (1126. f 2) 


ci 
cp 


0  (1124,  i-2) 
p  (8868,  f2) 

1  (8867,  f2) 


56"  27'  ex 

59"  58'  ey 

♦68"  ^^'        6c 


71" 
76" 
80" 


89 


1^' 

85' 


Figs.  1,  2,  Penfield. 


p  (llâ2,  1-2) 
X  (88S4.  f  2) 


o&    =    41"  81i'        vu' 
pj^  =  *53"  llf        mp 


y  (1121,  2-2) 
2  (8882,  8-9> 


58'    8* 
89"    9' 


In  hexagonal  crystals  with  promi- 
nent basai  plane;  sometimes  short 
prismatic  with  faces  a  horizontally 
striated  ;  also  flatteued  with  a  séries 
of  pyramids  in  oscillatory  combina- 
tion.  Thèse  pyramids  are  shown  to 
belong  to  the  second  séries  by  the 
etching- figures. 

Cleavage:  basai,  perfect.     Frac- 


ture conchoidal.  Etching-figures  on  c  rhombohedral  in  symmetry,  and  correspond- 
iug  to  varions  scalenohedrons  varying  with  the  kind  of  acid  or  its  dcgree  of  con- 
centration. H.  =  2  on  c;  on  pjmimidal  faces  =  3.  G.  =  3 '141.  Luster  vitreous. 
Color  dark  green.     Pleochroism  not  strongly  marked,  green  (a?)  and  bluish  green 
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U).    Opticall;  — .    Donble  refraotïoa  etroog.    Indices:  < 


=  525  Bpprox. 


:  1-694,  e  =  l-64Hor 


Coup.— A  highW  baaic  sulphate  of  alumininm  and  copper,  Cii,AlClS0„.9H,0 
which  may  be  written  (AlCl)S0..6Cn{0H),  +  3H,0  =  Snlpbur  trioïide  lO'l, 
slaniina  6-3,  cupric  oxide  59-7,  chlorine  4-5,  water  20-4,=  101-0,  dednct  (0  =  2C1) 
1-0  =  100. 


iL— Peofleld,  1.  c. 


(  80,  lOU 


CuO  a851  H,0  20-41   =  100-7* 


Pyr~  atc — B.B.  fuses  al  8  to  a  block  slagçy  mass,  colorlog  the  Bame  ^een.  Ou  cbarcool 
1d  tlie  reducing  Hame  yicldi  globules  of  metallic  copper.  Yielde  acid  waler  abuudsDllj  in  the 
closed  tube.     Insoluble  iu  water,  but  readllj  BOliible  in  dllute  acids. 

Oba.— From  the  nelgbborbood  of  Tombstone,  Arizona,  but  exact  localityunknoTCD;  perhaps 
from  tbe  Olobe  district.  Unly  a  single  spedmen  bas  Ibue  far  been  preBerred;  this  sbowsHinasi 
of  Impure  ciiprile  nearlj  covered  wltb  tbe  fine  bexagoaal  crystals  of  spangoUte  associated  wilh 
a  few  crjstals  of  azurile  and  a  prismalic  miaerul.  perhaps  atacamite. 

Named  afier  Mr.  Nurmao  Spatig  of  Etua,  Allegbeny  Co,,  Penu. 

733.  HAHESmi.     W.  B.  Bidà«n,  Am.  J.  Bc.,  30. 133, 1885. 
Hexagonal.     Axîe  i  =  1-0140;  0001  A  lOÏl  =  *49°  30'  Hidden'. 

Porau:    «{OOOl,  0);  m  (lOÏO,  J);  p(40i5,  \)\  o  {iOil.l),  *  (30âl,  2). 

Angles:    *p  =  48°  8,  ft»  =  49°  BC.  «  =  68°  63i',  pp'  =  8»"  68i',  oo'  =  44'  41i',  w'  =  W  46'. 

1-  3.  In  hexagonnl  prieins,  usually  short 

pristnatic  to  tabular;  often  in  inter- 
penetrating  groupe.  Faces  m  striated 
horizon tally.     Also  iu  quartzoids. 

Cleavage;  c  distinct.  Fracture  un- 
even  to  subconcholdal.  Brittle.  H. 
=  3-3-5.  G.  =  2-562.  Lueter  vitreous, 
rather  dull.  Color  white,  ioclining  to 
yellow.  Transpareut  to  transi n cent. 
iOptically  uniaxial,  négative.  Taete 
saline. 

Comp. — An  anhydrous  sulphato-car- 
bonate  of  aodium,  4Na,S0,.Na,C0,  = 
Sulphur  trioxide  47-5,  carbon  dîozide 
6-5,  aoda  460=100;  or.Sodium  sulphate 
84-3,  sodium  carbonate  15-7  =  100. 
AaaL— 1,  J.  B.  Mackintoeb,  Am.  J.  Se-,  30,  134,  1885.    2,  S.  L.  Penfleld,  ib.,  p.  187. 


PlgH.  1-3,  A.Tres. 


80,  CO,  Na,0 
4S-89  S-42  46-34 
43-59    6-43     40-86 


Ign. 


—   =  100-01 
4-41  K  2  88  =  100-06 
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The  bases  in  1  were  calculated  as  soda.  In  2  tbe  insoluble  portion  is  admixed  clay  wbich 
Tendered  the  crystal  partially  opaque;  the  chlorine  is  probably  duc  to  impurity  (NaCl);  inclusious 
of  cubic  crystals  were  observed  microscopically. 

P3rr. — Fuses  easil v  with  a  yellow  tiame.     Keadily  soluble  in  water.    Effervesces  with  acids. 

Obs.— Found  witn  halite,  thenardite.  glauberite,  trôna,  borax,  etc.,  at  Borax  Lake,  San 
Bernardine  Co.,  California;  cf.  Hanks,  Am.  J.  Se,  37,  68, 1889.  Uanksite  is sometimes  inclosed 
in  borax  crystals.  Also  known  from  Death  Valley.  Injo  Co.,  and  reported  from  Nevada.  The 
<;rystal  analyzed  by  Penfield  was  a  low  hexagonal  pnsm,  75  mm.  across;  from  California,  but 
exact  locality  unknown. 

Named  after  Henry  G  Hanks,  formerly  State  Mineralogist  of  California. 

Réf.— 1  L.  c.    Bodewig  measured  oo'  =  44"  81 ,  eo  =  49"  15J',  Am.  J.  Se,  38,  166.  1889. 

734.  TiBADHTTiUTB.  Plomb  carbonate  rhomboidal  Bcmrn.,  Cat.,  p.  848, 1817.  Sulphato- 
tricarbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  3,  117,  1820.  Leadhillite  Beud.,  Tr.,  2.  866.  1882. 
Bleisulphotricarbonat,  Ternftrbleierz,  Wem.  Psimythit  Qlocher,  Syn.,  256,  1847.  Maxite 
Laspeyrea,  Jb.  Min..  407,  508,  1872;  292,  1878. 

Monoclinic.     Axes  à:h:è=  1-74764  :  1  :  2-21545;  /S  =  89°  47'  38"  =  001 
A  100  Laspeyres*. 

100  A  110  =  60°  13'  18",  001  A  101  =  51°  36'  18",  001  A  011  =  65°  42'  24". 


Forms^  : 

a  (100,  ii) 
b  (010,  U) 
e  (001,  0) 

d  (410,  iÂ) 
co  (310,  t-3)  tw.pl. 
l  (210.  1-2) 
L  (480.  Hf)' 


m  (110,  /) 

1  (208.  -  H) 
w  (101.  -  l-î) 
s  (802,  -  f-i)* 
u  (201,  -  2-i) 
y  (401,  -  4-i)« 
/  (ÎOl.  14) 
e  (201,  2-t) 


a  (014,  i4) 
ff  (012.  l-l) 
h  (084,  f-i) 

fl  (113.  -  4)» 
t  (112.  -  i) 
œ  (111.  -  1) 

f>  (îia.  « 

r  (îll,  1) 


r  (612,  - 

8  (418.  - 
«  (414,  - 
€  (214,  - 
k  (212,  - 
C  (412,  - 
^(484.  - 

A(îl-12, 


0000        = 

W"      = 


mm: 
eu 

ce 


47'  12* 
60*  27' 
82?  18' 


Ht 


120' 
68' 

5r 

68' 


27' 
18' 
5U' 
89^ 


hh' 

et 
ex 
em 
ev 


♦42° 
96'' 

117° 

5r 

68" 

sr 
5r 


4'  26" 
61' 
56' 
51' 
81' 
54' 
59' 


er 
es 
ek 
eq 
ep 

m 

XX' 


68'  42* 
64»    1' 
69°  lOè' 
64°  16' 

107°  44' 


8-6)» 

i-i)' 
1-4) 

4-3)* 

1-2) 

4-2)» 

i-D* 

bX   : 
W': 

rr'  : 

M'    : 

gx 


fjt  (418,  i-4)» 
q  (414,  1-4) 
p  (814.  2-4) 
p  (5l2,  1-2) 
a  (486,  \-\ft 
0  (i84,  l-î)» 

r  (477.  l-D» 
n  (474,  H) 


*86° 

86° 

107° 

87° 

87° 


r  64" 
17' 
654' 
48' 
66' 


=  ♦69°  16'  87" 


Twins:   tw.  pi.  w,  analogous  to  aragonite;   also  œ  (310)  as  tw.  lamell»,  some- 
times developed  oy  élévation  of  température.    Crystals 
comraonly  taoular  I  c.  y^ l  ^^N^ 

Gleavage:  c  very  perfect;  a  in  traces.  Fracture 
conchoidal,  scarcely  observable.  Bather  sectile.  H.=  2*5. 
G.=  6  •26-6-44.  Luster  of  c  pearly,  other  parts  résinons, 
somewhat  adamantine.  Color  white,  passing  into  yellow, 
green,  or  gray.  Streak  uncolored.  Transparent  to  trans- 
lucent. 

Optically  — .  Ax.  pi.  ||  a.  Bx  sensibly  J.  c.  Dis- 
persion p  <  V  rather  large.  Axial  angle  diminishes  with 
mcrease  of  température,  and  finally  a  section  becomes  uniaxial  and  négative. 

At  16°  C,  2Er  =  20°  82'.  2Ebi  =  22°  22'.  2Ep  =  20°  28'  at  21°-6.  6°  46'  at  47°,  0°  at  121\ 
Again.  2Er  =  20°  54'  at  r-d°  C  and  0°  at  146° '5.  Again,  2Er  =  28°  16'  at  12°,  10°  22'  at  47°. 
8°  26'  at  175° '8  Dx.* 

Hintze*  found  it  uniaxial  at  125°,  Mûgge*  at  800°.  préviens  tw.  lamellœ  having  completely 

disappeared. 

Comp. — Sulphato-carbonate  of  lead,  perhaps  (Groth)  4PbO.SO,.2CO,.H,0  = 

Sulphur  trioxide  7*4,  carbon  dioxide  8*2,  lead  oxide  82-7,  water  1-7  =  100. 

Hintze  wrote  the  formula  7Pb0.2SO,.4CO,.2H,0. 

Anal. — 1.  2.  Laspeyres,  1.  c:  2.  mean  of  several  analyses.  8,  Bertrand,  Bull.  Soc.  Ch.,  19, 
67,  1878.    4,  Hintze,  1.  c.    5-7,  Collle,  J.  Ch.  Soc,  66,  91,  1889. 


Sardinia,  Laspeyres. 
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1.  Leadhills 

2.  Sardinia,  MaaiU 
3. 
4. 

6.  Leadhills 
6. 
7. 


I  * 


•  ê 


f( 


« 


G.  =  6-60 
G.  =  6  647 


4( 


I 


80, 

CO, 

PbO 

H,0 

8*42 

7-98 

81-78 

1*82 

=    100 

812 

808 

81-98 

1-87 

=    100 

7-14 

1212 

80  72 

— 

=      99-98 

817 

918 

80-80 

2-00 

=    100-15 

9-2 

8-6 

82-8 

1-5 

=     101-6 

80 

9-8 

81-8 

1-6 

=     101-2 

7-3 


11-5 


81-8 


a -8      =     101-9 


Pyr.,  etc. — B.B.  intumesces,  fuses  at  1*5,  and  turns  yellow;  but  becomes  white  od  cooling. 
Easily  reduced  on  cbarcoal.  With  soda  affords  the  reaction  for  sulpburic  acid.  Elfervescea 
briskly  in  nitric  acid,  and  leaves  white  lead  sulphale  undissolved.  Yields  water  in  the  closed  tube. 

Obs.— Found  at  Leadhills,  with  other  ores  of  lead;  also  in  crystals  at  Red  Gill,  Cumberland, 
and  near  Taunton  in  Somerset  sbire;  at  Mutlock,  Derbyshire.  From  the  Mala-Calzetta  lead 
mine  near  Iglesias,  Sardiuia  {maxite),  associated  with  galena,  cerussite,  anglesite;  it  was  supposed 
at  tirst  to  he  an  independent  species  (cf.  App.  ii.  3^,  m,  67).  Grenada  is  nlso  stated  to  be  a 
locality  of  it.  and  the  island  of  Seriphos,  Grecian  Archipelago.  The  crystuls  seldom  ezceed  an 
inch  in  length,  and  are  coramonly  smaller. 

Reportée!  by  C.  U.  Shepard  from  Newberry  District,  S.  C,  but  there  is  some  doubt  as  to  the 
locality;  also  from  the  Morgan  silver  mine,  Spartanburg  District,  8.  C.  Observed  from  Arizona, 
at  the  Schulz  gold  mine  with  wulfenite,  vanadinite,  cerussite:  it  is  partly  altered  to  cerussite 
(Pfd.). 

The  name  maxite  was  given  for  the  Belgian  miuing  engineer,  Max  Brauii. 

Réf. — ^  Zs.  Kr.,  1, 193,  1877;  the  form  was  tirst  made  monocliiiic  by  Haidinger,  later  ortho- 
rhombic  aod  hemihedral,  cf.  Haid.,  Traus.  R.  Soc.  Ëdinb.,  10,  217.  1826(1824);  Mlr.,  563, 1852. 
Artini  (réf.  below)  calculâtes  d:b:è=  1-75152  :  1  :  222608;  JS  =  89"  31'  55'. 

*  Cf.  Lasp.  and  Mlr.,  Min.  563,  1852.  "  Artini,  monograph  of  the  Sardinian  minerai,  Giom. 
Min.,  1.  1,  1890.  *  Dx.,  Propr.  Opt..  2,  38.  N.  R.,  72,  1867.  •  Hintze.  Pogg.,  162,  259,  1874; 
cf.  also  Bertrand,  C.  R.,  86,  848,  1878.    «  Mgg.,  Jb.  Min.,  1,  63.  204,  1884. 

SuBANNiTB.  Sulphato-tricarbonate  of  Lead  pt.  (fr.  Susanna  mine,  Leadhills)  Brooke,  Ed. 
N.  Phil.  .!.,  3.  117,  138,  1827.     Suzannit  Haid.,  Haiidb..  605,  1845. 

Regarded  at  one  time  as  rhombohedral  and  dimorphous  with  leadhillite,  but  it  is  very 
probably  only  a  modification  of  that  species. 

In  attached  crystals,  described  as  acute  rhombohedral,  rr'  =  107^°,  at  the  Susanna  minei 
Leadhills,  iu  Scotland;  at  Moldawa  in  Hungary;  Nerchinsk  in  Siberia. 

Cf.  Leadhillite. 


736. 


B.   Acid  and  Basic  Sulphates. 

HKSO,  Monoclinic  ? 


737.  Lanarkite         (Pb,0)SO, 

738.  Dolerophanite  (Cu,0)SO, 


Monoclinic 


736.  Alumian  A1(A10)(S0J,  Rhombohedral? 

àiï:è  fi 

0-8681  :1:  1-3836  88°  11' 
1-4813  :  1  :  1-4761  66**    8' 

739.  Caledonite        (Pb,Cu),(OH),SO,  Orthorhombic?  0-9163  :  1  :  1-4032 

740.  Brochantite      Cu,(OH),SO,  "  0-7739  :  1  : 0-4871 

à\}>  \k  P 

741.  Linarite  PbCu(OH),SO,        MonocUnic         1-7161  : 1 :  0-8296  77^  23' 


736.  MISENmS.    A,  Seaechi,  Mem.  G.  sulla  Campania,  98,  1849. 

In  silky  fibers  of  a  white  color.     Soluble;  iaste  acid  and  bitter. 
Comp. — Probably  acid  potassium  sulphate,  HKSO^  or  K,SO,.H,SO^  =  Sulphur 
trioxide  58-8,  potash  34-6,  water  6-6  =  100. 
AnaL— Scacchi,  1.  c. 

SO,  56-93  K,0  36-57  H,0  612  A1,0,  0-88    =    100 
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Pyr.,  etc. — Fuses  etistly  In  the  flame  of  a  Bunsen  burner,  impartlng  to  it  a  violet  color. 
Bolubie  in  water. 

Obs.— Occurs  in  a  hot  tufa  cavem  at  Cape  Misene  near  Naples. 

The  artiflcial  sait  is  dimorphous,  bein^  obtained  ordinarily  In  orthorhombiccrystals,  and  also 
in  silky  fibrous  forms  and  aclcular  crystals  which  are  monoclinic.  Cf.  Marignacand  Rg..  Kr. 
Ch. ,  301, 1881.  The  monoclinic  modification  bas  been  studied  by  Wyrouboff,  who  coDcludes  that 
misenite  belongs  to  this.  the  less  stable  form.  It  bas  :  110  A  lîO  =  68°,  001  A  110  =  80%  001  A 
101  =  62%  /S  =  77°  55',  G.  =  2'245.    Bull.  Soc.  Min.,  7.  5,  1884. 

736.  ALUMIAN.    Breith,,  B.  H.  Ztg.,  17,  68,  1858. 
Rhombohedral  ?    Crystals  microscopic.     Also  massive. 

Cleavage.  traces.  H.  =  2-3.  G.  =  2*702-2-781.  Luster  of  small  crystals  vltreous;  of 
masses  weak.    Color  wbite.     Subtranshicent. 

Oomp.— Perhaps  Al,0i.2S0t  =  Sulphur  trioxide  611,  alumina  38*9=  100.  Accordine  to 
Utendôrfler's  déterminations  (1.  c).  contaius  87-88  p.  c.  of  alumina,  with  sulphuric  acid,  aud  no 
^ater. 

Pyr.,  etc.— B.B.  unaltered;  only  bvgroscopic  water  given  ofiE,  but  at  a  bigh  température 
sulpburic  ac!d,  which  may  be  detected  by  litmus  paper.     With  cobalt  solution  a  fine  blue. 

Obs.— From  mines  in  the  Sierra  Almagrera,  southern  Spain.  What  uppears  to  be  the  same 
minerai  was  earlier  mentioned  by  Goebel  as  an  efflorescence  ou  the  uortheast  side  of  M  t.  Ararat. 
He  found:  S0«  58-58,  A1,0«  38-76,  FeSO^  2  78  =  10011.  Schw.  J.,  60,  401,  1880. 

737.  LANARKTTB.  Sulphato-carbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  3,  117,  1820. 
LanarkitcB^ud.,  Tr.,  2,  866,  1832.  Dioxylith  BreiÛi.,  Char.,  1832.  Kohlenvitriolbleispath, 
Halbvitriolblei,  Oerm. 

Monoclinic.     Axes  à'A:è  =  0-86811  :  1  :  1-38363;  /3  =  88°  11'  =  001  A  100 
Schrauf*. 

100  A  110  =  40°  56 1',  001  A  101  =  56°  35f' ,  001  A  011  =  64°  7|'. 

Pormfl»  :    a  (100.  »-i),  c  (001.  0);  u  (103,  -  i-i),  o-(802,  fi),  s  (131,  -3-à),  i  (MO-5,  -  2-10.) 
Also  less  certain  «(101-29),   1^(13-4*37),  r  (28  115). 

Angles:  eu  =  27'  34i',  ca  =  88**  U',  ca  =  68'  51',  ce  =  76'  42'.  Cê  =  70'  3i',  a'  =  130* 
W,  as  =  69*  U'. 

Cleavage:  c  perfect;   a,  u  (103)  in  traces.     Laminas  flexible.     H.  =  2-2*5. 
G.  =  6-3-6*4  Thomson;    68   Pisani.      Luster  of  the 
cleavage-facepearly;  elsewhere  adamantine,  inclining  to 
résinons.     Streak  white.     Color  greenish  white,  pale 
yellow  or  gray.     Transparent  to  translucent. 

Optically  — .   Double  refraction  strong.   Ax.pl.||i. 

2Hr  =  65°  3'  2H^  =  63°  55'  Pisani 

Comp.— Basic  lead  sulphate,  Pb,SO,  or  PbSO,.PbO  Leadhills.  Schrauf. 

=  Sulphur  trioxide  15*2,  lead  jîrotoxide  84-8=100;  or, 
Lead  sulphate  57*6,  lead  protoxide  424  =  100. 

AnaL-1,  Pisani,  C.  R..  76.  114,  1873.  2,  Flight,  J.  Ch.  Soc..  27,  103,  1874  3-4,  Collie, 
ib.,  56,  92.  1889.    Ail  from  Leadhills. 

1.  G.  =  6-8 

2. 
& 

4. 
6. 

Pyr.,  eta— B.B.  on  charcoal  easily  reduced.  Partially  dissolyed  in  nitric  acid.  lenving  a 
residue  of  lead  sulphate. 

Obs. — At  Leadhills,  Lauarkshire,  Scotland,  with  caledouite  and  susaitnite;  of  very  rare 
occurrence.    Massive  al  Siberia,  und  at  Tauue,  in  the  Harz;  ut  Biberweier,  Tyrol. 

Réf.—»  Zs.  Kr  ,  l,  31.  1877. 


80. 

PbO 

ign. 

1510 

82-73 

0-83    =      98-66 

PbSO* 

PbO 

ign. 

57-70 

42-89 

—     =    100-89 

67-2 

40-6 

0-8      =      98-6 

67-7 

429 

—      =100-6 

1  57-66 

41-6 

0-6      =      99-6 

I 
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8ULPHATE8,  CHROMATES,  ETC. 


738.  DOLBROPHANITE.    Dolerofano  A,  Scaechi,  Note  Min..  1,  p.  22,  Napolî,  1873. 
Extract  from  Atti  Accad.  Se.  Napoli,  6  (read  March  12,  1870).    Dolerophan. 

Monoclinic.    Axes  à:h  :i=z  1-4813  :  1 :  1-4761;   /ï  =  *66°  8'  =  001  A  10^^ 
Scaechi. 

100  A  110  =  53''  33f ,  001  A  101  =  33°  0',  001  A  011  =  63°  28|'. 


Forma; 

a  (100,  i'i) 
b  (010,  a) 
e  (001.  O) 


d  (108,  -  i-i) 
e  (Ï03,  i-i) 
/  (203,  H) 

g  (ïoi,  i-i) 


h  (302,  fi) 

n  (381,  -  3) 
t  (îll,  1) 


p  (739.  -  H) 
r  (533,  -  H) 
//  (531.  -  6-1) 


r®22.H) 
«  (133.  -  1-è) 

9  (Î39,  i-è) 


The  composition  of  dolcrophanite  seems  to  correspond  to  that  of  lanarkite.  Dut  the  relation, 
in  form  is  not  clear. 


After  Scaechi. 


1. 
2. 


ed  =  ir  594' 

ce  =  19**  20 

tf  =  39"  48^ 

<^  =  66°  47' 

eh  =  78"  52i' 

en  =  ♦65"  40' 


c/  =    69"  624' 
er  =     50"  88' 
es   =     50"  89' 

an  =  'SO"  44' 
GM  =  37"  37' 
ar  =    38"  17' 


M      = 

65"  41' 

nn'  = 

98"    6' 

W    = 

102"  12* 

M'      = 

97'  67 

^.^'     -_ 

er  43i' 

/i/i'  = 

78*    6' 

Crystals  small,  rai-ely  having  a  diameter  of  more  thaiv 
two  millimeters.     Faces  brilliant. 

Color  brown.     Powder  brownish  y  elle  w.     Opaque. 

Gomp. — A  basic  cupric  sulphate,  probably  corre- 
sponding  to  lanarkite,  Cu^SO^  or  2Cu0.80,  =  ^ulphar 
trioxide  33-6,  cupric  oxide  66-4  =  100. 


so. 

CuO 

insol. 

86  07 

62-27 

1-22      =      99-56 

83-49 

65-20 

[1-81]     =    100 

r.,  etc. — Eept  for  some  time  in  water,  the  ci^stals  dissolve  iu  part,  givin^ablue  solution; 
thev  préserve  their  form,  however,  though  the  color  changes  from  brown  to  bluish.  Dissolvea 
easfly^in  nitric  acid.  B.B.  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  tempér- 
ature of  260".    With  the  fluxes  gives  réaction  for  copper. 

Oba.— Found  at  Yesuvius,  havine  been  produœd  by  sublimation  during  the  éruption  of 
October,  1868.    The  name  is  derived  irom  Ôokepôî,  fallaeiûus,  (paivea^ai,  to  appear. 


739.  OAIiSDOMITE.    Cupreous  Sulphato-carbonate  of  Lead  Brooke,  £d.  Phil.  J.,  3, 117» 
1820,  Ann.  Phil.,  4,  117,  1822.     Calédonite  Beud.,  Tr.,  2,  867,  1832. 

Orthorhorabic.     Axes  à:h:i  =  0-9163  :  1 :  1-4032  Brooke-Miller*. 
100  A  110  =  ♦42°  30',  001  A  101  =  56°  51^',  001  A  011  =  *54°  31^'. 


Forma*: 

X   (201,  2-i) 

g  (018,  i-ï) 

e    (011,  14) 

r  (111,  1) 

b   (qiO,  i-î) 

fi- (0-1-24,  ^ï) 

k  (016,  1-ï) 

ô    (021,  24> 

f>  (774,  i) 

e   (001,  0) 

X  (01-20,  Arï) 

if  (013,  H) 

2  (835,  t) 

»    (223,1) 

t  (221.2) 

m  (110,  /) 

h  (0-1-16,  ^-l) 

r  (01-10,  ^ï) 

/  (012,  i-ï) 

•e»  (20-20-1,  20)? 

mm"' 

85*    0'               es  = 

54*  10' 

M' 

=  78"  25' 

m"' 

=  66"  26* 

xx' 

— 

143"  50'               er  = 

64"  17i' 

r/ 

=  83"  15è' 

rr" 

=  74"  59è' 

ff 

= 

70"    6i'             et  = 

76"  28' 

tt' 

=  91"  35' 

tr 

=  82"  r 

e^ 

■z=. 

109"    8' 

Crystals  prismatic  in  the  direction  of  the  brachydiagonal  axis;  usually  minute; 
occasionally  in  divergent  groups. 

Cleavage:  c  perfect;  a  less  se.  Fracture  uneven.  Rather  brittle.  H.=2'5-3. 
G.  =  6*4.  Luster  résinons.  Color  deep  verdigris-green  or  bluish  green;  incîining 
to  mountain-green  if  the  crystals  are  délicate.  Pleochroic.  Streak  greenisb  white. 
Translucent. 


CA  LEBOmTE-BROOBATSTITE,  925 

Optically  — .     Ax.  pi.  ||  a.     Bx  J_  010.    Axial  angles,  Dx.* 

3H..r  =  112"  2r  2Ha.bi  =  118"  27f  2Ho.r  =  142"  5i'  2Ho.bi  =  14r  82' 

.-.  2Vr     =    82"  Sr  2Vbi    =    83"    8'  /?,  =  1-846  /î^w  =  1*864 

Comp. — A  basic  sulphate  of  lead  and  copper.    Perhaps  (Pb,Cu)SO,.(Pb,Cu)(OH)^ 
or  2(Pb,Cu)0.S0,.H,0.     If  Pb  :  Cu  =  2  : 1  the  percentage  composition  is:  Sulphur 
trioxide  17*9,  lead  protoxide  66 '3,  cupric  oxide  11 'S,  water  4*0  =  100. 
AnaL— 1,  W.  Flight,  J.  Ch.  Soc,  27,  101,  1874     2,  Collie.  ib.,  66,  92,  1889. 

80.  PbO  CuO  H,0 

1.  Leadhills  17*80  68  42  1017  405    =  99*94 

2.  "  16*6«  67*7*  10-7  35    CO,  1*9  =  99*4 

•  Given  as  PbSO*  59.1,  PbO  24  2. 

The  analysls  of  Brooke  gave  COs,  which  according  to  N.  Story-Maskelyne  and  Flight 
belongs  with  the  admixed  cerussite. 

I^.,  etc. — B.B.  ou  charcoal  easily  redùced.  Partially  soluble,  with  a  slight  effervescence 
when  impure  with  lead  carbonate,  in  nitric  acid,  leaving  a  residue  of  lead  sulphate. 

Oba. — Occurs  at  Leadhills,  Scotland,  accompanying  other  ores  of  leaa,  iu  crystals  with 
linarite;  at  Red  Gill  iu  Cumberland;  also  at  Rezbânya  in  Hungary;  Tnnue  iu  the  Harz;  Mala- 
Calzetta  mine  near  Iglesias,  Sardinia,  with  leadhillite  in  a  quartzose  gangue  (Rath).  In  the  Ural 
at  the  Preobrayensk  mine  near  Berezov,  in  gold  quartz  with  cerussite,  anglesite.  bismite. 

Said  to  occur  at  Mine  la  Motte,  Missouri,  but  needs  confirmation.  In  California  at  the 
argentiferous  galena  mines  of  Cerro  Gordo,  with  anglesite,  mimetile.  smithsonite,  etc. 

Réf. — '  The  early,  thouçh  not  very  satisfactory.  measurements  of  Brooke  are  accepted  here^ 
as  is  done  b^  Koksharov  (Min.  Russl.,  9,  40,  1884).  Schrauf  refers  crystals  from  Rezb&nya  ta 
the  monoclmic  System,  the  macrodiagonal  axis  of  Miller  becoming  the  clinodiagonal  axis;  the 
crystals  are  regarded  as  twins  with  numerous  tw.  lamellœ;  thus  e  (011)  becomes  e  (101)  and 
»  (loi),  etc.  The  same  conclusion  is  reached  by  Eremeyev  after  the  study  of  Uralian  crystals. 
The  axial  ratios  deduced  by  thèse  authors  are: 

a:  î:é  =  109184:1  :  1*57860  /8  =  89"  18'    Schrauf 

1  08956  :  1  :  1*57725  88"  22'    Erem. 

The  question  cannot  be  regarded  as  deflnitely  settled,  until  the  complex  structure  assumed 
is  oonârmed  by  optical  examinatiou.  On  the  crystallization  of  the  species,  see:  Brooke,  Ann. 
Phil.,  4,  117,  1822;  Greg  and  Lettsom.  Min.,  403.  1858;  Mlr.,  Min.,  561,  1852;  Peters,  Ber.  Ak. 
Wien,  44(1),  170,  1861;  Hbg.,  Min.  Not.,  9,  48,  1870;  Schrauf,  Rezbânya,  Ber.  Ak.  Wien,  6* 
(1),  179.  1871,  Atlas  XL,  1873;  Erem.,  Mem.  Acad.  St.  Pet.,  31,  No.  16.  1883;  Rath,  Ber.  nied. 
Ges..  Feb.  8,  1886. 

•  Cf.  Mlr.,  Schrauf,  Erem.,  1  c.  *  Dx.,  N.  R.,  205,  1867,  he  finds  no  proof  of  the  twinning 
assumed,  cf.  remarks  quoted  by  Kk. 

740.  BROOHANTTTE.  Brochantite  (Ural)  Z<»y,  Ann.  Phil.,  8,  241,  1824.  EOnigine 
(fr.  Russia)  Lèny,  ib.,  11.  194,  1826.  Brongnartine  (fr.  Mexico)  Huoi,  Min.,  1,  831,  1841. 
Erisuvigit  (fr.  Iceland)  F<yrcfihammer,  Skand.  Nat.  Stockh.,  1842,  Arsb.,  192,  1843.  Waring- 
tonite  (fr.  Coruwall)  Maskelyne,  Ch.  News,  10,  263,  1864,  Phil.  Mag.,  29,  475,  1865.  Warriog- 
tonite,  wrong  orlhogr. 

Orthorhombic.     Axes  à:l\è  =  0*7739  :  1  :  0-4871  Koksharov*. 
100  A  110  =  37°  44J',  001  A  101  =  32°  11^',  001  A  011  =  25°  58J^'. 

Formai    a  (100,  i-î)  b  (010.  î-ï),  e  (001,  0)  ;  m  (110,  /),  r.(120,  ^2);  v  (101,  1-i),  x  (201,  24); 

•  (012,  i-ï). 

Schrauf  ^  who  makes  the  species  monoclinic-triclinic,  adds:  X  (610),  /i  (780),  n  (340),  t  (011),^ 
0(112),  *  (12*1-4).  /  (616).  fl^(313),  p  (212).  H532),  «(136). 

Angles:  mm!"  =  75"  28',  rr'  =  65"  46',  w'  =  64"  22',  a»'  =  103"  4',  ee'  =  27*  22*',  mx  =  51* 
44',  **'  =  123"  50',  kk"  =  6"  31i'. 

Crystals  commonly  prismaticj  é,  with  faces  m,  r,  b  vertically  striated;  also 
elongated  ||  b  with  curving  faces.  In  groups  of  acicular  crystals  and  drusy  crusts. 
Massive  with  reniform  structure. 

Cleavage:  b  very  perfect;  m  in  traces.  Fracture  uneven.  H.  =  3*5-4.  G.  = 
3*907  Rose.  Luster  vitreous;  a  little  pearly  on  the  cleavage-face  b.  Color  emerald- 
green,  bluckisli  green.     Streak  paler  green.     Transparent  to  translucent. 


926  8ULPBATB8.   CSBOMAIBS.  BTO. 

Opticallj  — .    Ax.  pi.  \a.    Bx  J.  b.     Axial  anglea: 

2H.  =  9B*  8'  ChUl,  =  M*  Nizhnl  Tflgtlsk.  Btd.    AIbo  SHj,  ^  «■"  10'  Dx..  ChllL 

Coup — A  basic  sulphate  of  copper,  CaS0,.3Cu(0H),  or  4CnO.SO,.3H,0  = 
Sulphur  trioxide  17-7,  cupric  oxide  70-3,  water  12-0  =  100. 


ïlgB.  1,  TJrftl,  Rose.    2-4,  Utah.  Washington'. 


AnaL— 1,  Liidwlg,  HId.  MlUh..  38  1873:  earller Slagnua.  2,  ForchhBtnmer.  S.  pr.  Ch..  30, 
8W,  1843.  3,  Risse.  Pogg.,  106.  614,  1856.  4.  Tscbermak.  Ber.  Aie.  Wlen,  61  (1).  131,  18611. 
0,  Cbetter,  Am.  J.  Se.  33,  287.  1887.  6,  Church,  J.  Cb.  Soc,  18,  8S,  1865.  7,  MaskeijDe, 
PliU.  Mag.,  39.  475, 1865.    8,  Pearce,  Proc.  Col.  Soc.,  1. 119.  1884. 


1.  Reïbânya 
2-   Krisu^g 

3.  Niissau 

4.  N.  8.  vraies  C 

5.  Chili 

S.  Corowall,  Wariagbmitt 


8.  Colorado 


18-66 


CuO 

H,0 

70  64 

11-97 

=     99-9» 

6776 

1281 

=    9944 

67-8 

18-3 

Cl  (r.  =  100 

091 

11-5 

=  100 

71-78 

10-06 

=  100 

68-37 

12-33 

iDsol.  058  =  100 

68-24 

14-64 

=     99-61 

68-70 

[1265] 

=  100 

Ludwfg  fouud  that  the  water  went  ùS  above  3i 

Var. — 1.  OriUnary  BrochantiU.  Tlie  analyses 
crysl&ls  are  vcrticaiiy  atriated. 

3.  Waringtonite,  Essentially  brochantite  in  ce 
taia  )u  forui  lilie  a  duubly  curring  wedge,  of  paler 
O.  =  3-39-3-47,  nnd  H,  =  3-3-5. 

Pyr.,  etc. — Yields  water,  and  at  a  blgber  temperalure  Bulphuiic  acid,  In  Ibe  closed  tnbe, 
and  bcciimes  blacb.  B.B.  fuses,  and  on  cbarcoal  aSorda  metallic  copper.  WlUi  soda  gire»  tlie 
reaclioD  for  sulphuric  acid. 

Obi.— Occiirs  'm  amall  but  well-deSned  crystala.  with  malachile  and  Datlve  copper,  al  Qume- 
afaËïsIc  and  Nizhni  1'agilsk  ia  Ibe  Ural;  Ibe  kOnlgine  (or  kSnigite)  waa  from  GumeBbtrvsk;  Id 
stnall  brilliaut  cryalala  with  malachite  ia  a  qiianzose  rock  uear  RougbteD  Gill,  in  Cumberlaudi 
In  Cornwall  (in  pari  wnringlonile),  and  soiiiBlimes  witb  crjatals  of  brocbauljte  on  tbe  BO-calted 
waringtonite i  ai  Rezbânya;  in  Nassau,  with  chalcopyrite:  Iti  small  beds  at  KriauTig  in  Iceland 
(krigueiffile);  iu  Mexico (ftronynord'TM);  in  Cliili.at  Andacollo,  Atatama  wilbatacamite,  wiili  wbich 
it  can  eoaily  bc  confotmded;  in  Austmlia  (brought  from  Sydney,  N.  S.  W.):  Balade  mine.  New 
Caledouia. 

In  tbe  U.  Slalea,  found  at  Monarch  mine,  Cbaffee  Co,.  Colorado;  Bill  Williams  Fork, 
Arizona.     lu  Ulab,  Tîulic  district,  at  the  Mamraoth  mine;  also.  nt-ar  Frisco. 

Named  after  Bn>chanl  de  Villiers.     Waringtonite  is  for  Warington  W.  Smytb  (1817-1890). 

Artii.— Formed  in  ■  bright  green  powder  by  FîeM  (Pbil.  Mag.,  34.  128,  1663)  by  addiug  lo 
&  strong  solution  of  sulpliale  of  copper  a  smiiH  ([Uantity  of  causlic  potasb,  boiltng.  filiering.  and 
washing  till  ail  tlie  aulpbate  of  copper  ia  removed;  nnalysis  after  drying  at  100°  C.  afforded 
SO.  16-98.  CiiO  67-51,  H,0  [15-.'ill  =  100.     See  furtber  tmder  Langitk. 

Also  by  Meunier  as  the  resull  of  tbe  nclion  of  conceulrated  sulphate  of  copper  upon  galeiui 
for  11  moutUs,  C.  R..  86,  686,  1878.  Atauiisesco  liealed  copper  sulphate  in  a  cloeed  tube  at  200* 
with  (A)  oxiile  of  copper  and  (B)  with  water.  Tbe  brocbantite  obtained  bad  tbe  followtng  com- 
positiou: 

H,0 

1036    =    100-83 


SO, 

CiO 

28-00 

22-51 

67  20 

MNARITE, 


927 


Thèse  correspond  to  8CuO.SOs.2H,0.    Bull.  Boc.  Ch.,  44,  14,  1885. 

ReC— 1  Min.  BussI.,  3,  260.  Compare  also  Rose.  Reis.,  Ural,  1,  267, 1887;  Lévy,  Heul.  Min., 
3,  98,  1887;  Schrauf,  Ber.  Ak.  Wien,  67  (1),  275, 1878.  Scbrauf  g^ves  an  exhaustive  monograph 
of  the  species;  he  makes  it  isomorphous  with  malachite,  and  in  crystalllne  form  approximately 
monochnic.  He  distinguishes  four  types.  I.  Brochantite  from  Kezb&nya  (in  two  varieties), 
Redmth.  Gomwall,  etc.,  triclinic.  II.  Waringtonlte  from  Cornwall,  aud  a  variety  from 
Rezb&nya,  monoclinlc  (?).  III.  From  Nizhui  Tagilsk,  monocliDÎc-triclinic.  IV .  EOnigine  from 
Russia,  also  a  variety  from  Rezb&nya,  monoclinic  or  orthorhombic. 

Cf.  also  Groth,  Min.-Samml.,  Strassb.,  155,  1878.  'Washington,  Utah,  Am.  J.  Se.,  36, 
^06,  1888;  Dx.,  Btd..  Bull.  Soc.  Min.,  3,  56.  1880. 


741.  UNABim.  Cupreous  Sulphate  of  Lead  Brooke,  Ann.  Phil.,  4.  117,  1822. 
Cupreous  Anglesite.  Linarite  Atger-PhiUips,  Min.,  552,  1844.  Bleilasur,  Éupferbleispath, 
Eupferbleivitnol,  Oerm. 

Monoclinic.    Axes  à  :  8  :  (5  =  1-71613  :  1  :  0-82962;    fi  =  *11''  22'  40''  =  001 
A  100  Koksharov*. 

100  A  110  =  59°  9'  25",  001  A  101  =  23°  6'  23",  001  A  011  =  38°  59'  33". 


Fonns*: 

«  (100,  i-i) 

h  (010,  a) 

«    (001,  0) 
l    (210,  *-2) 


y  (101,  -  1-i) 
Tf  (501,  -  5.i) 
d  (Î08,  i-i) 
0  (208,  I-i) 
t  (506,  f-î) 
ê  (ÎOl,  14) 


«  (S02.  f  I) 
p  (d90-20,  H4) 
u  (âOl,  24) 
ic  (703,  l-î) 
p (Î20-5,  V4) 
P  (701,  74) 


tu  (110,  7) 

Also doubtful  k (28-5-27),  A  (245.21),  A  (28-5-80). 

1. 


t0  (012,  ^  i) 
r  (011,  14) 

q  (Î12,  i) 

e  (îll,  1) 
n  (221,  2) 
V  (221'14,  V-35) 


a  (Î8ll8,  1-18) 

r(ni-io.  iè-ii) 

G  (919,  1-9) 
s  (817.  1-8) 
g  (211,  2-2) 
a  (Ï21,  2.à) 


ti 


m 


ni" 


Figs.  1,  2,  After  Eoksharov. 


U"'      = 


mm 
et 

Cê 

ex 
eu 


:ti 


ir  53' 

a'u 

^ 

♦52*  81' 

♦118'  18'  50" 

ww' 

szz 

44'  44' 
77'  59^ 

18-  414' 
28"  19^ 

rr' 

ss 

eq 

ss 

26»  19' 

27'  49' 

ce 

:s 

46'*  20' 

40'    84' 

50*  er 

en 

= 

67"  104' 
m""  26^ 

em' 

^z 

me 

cg 
eC 

'y 

ae 
a'r 


50"  6' 
57"36i' 
99"  89' 
42*  2' 
78"  12' 
99"  47' 


60' 

M' 

99' 
nn' 


59"  27' 

10"  10' 


77* 

116' 

66' 


22' 

2' 

48' 


=  105*84' 


Twins':  tw.  pi.  a.     Crystals  elongated  [  5,  and  often  tabnlar  |  c\  also  ||  s  (101). 

Cleavage:  a  very  perfect;  c  less  se.  Fracture  conchoidal.  Brittle.  H.=  2-5. 
G.  =  5-3-5-45.  Luster  vitreous  or  adamantine.  Color  deep  azure-blue.  Streak 
pale  blue.     Translucent. 

Comp.— A  basic  sulphate  of  lead  and  copper,  (Pb,Cu)SO,.(Pb,Cu)(OH),  or 
PbO.CuO.SO,.H,0  =  Sulphur  trioxide  20  0,  lead  oxide  55-7,  cupric  oxide  19-8, 
water  4-5  =  100. 

Anal.— 1,  Kobell,  J.  pr.  Ch.,  83,  454, 1861.  2,  Collie,  J.  Ch.  Soc.,  65.  98,  1889.  8,  Peter- 
«en,  Sandb.  Erzg..  125,  1882.    4,  Frenzel,  Jb.  Min.,  675,  1875. 


1.  Nerchinsk 

2.  Leadbills 

8.  Schapbach  G.  =  547 

4.  Argentine  R.        G.  =  506 


PbS04 

76-41 
75-3 
74-88* 
74-42 


CuO 

17-48 
19-6 
19-06 
20-22 


H,0 

616  Cl  tr,  =  100 

5-2  =    100 

4-75  =      98-69 

469  =      99-88 


•  SO,  2008,  PbO  54-80. 
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P3rr.,  etc. — Id  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  fuse» 
easily  to  a  pearl,  and  Id  R.F.  is  reduced  to  a  metallic  globule  which  by  oontinued  treatment 
coHts  the  coal  with  oxide  of  lead,  and  if  f used  buric  acid  is  added  yields  a  pure  globule  of  copper. 
With  soda  gives  the  reaction  for  sulphuric  acid.  Decomposed  by  nitric  acid,  leaving  a  white 
residue  of  lead  sulphate. 

Obs.— Fornierly  fouud  at  Leadbills.  Occurs  at  Roughten  Gill,  Red  Qill,  and  near  Eeswick, 
in  Cumberland,  in  crystals  sometimes  an  inch  long;  near  Schneeberg»  rare;  in  Dillenburg,  at  the 
mines  Aurora  and  Thomas;  Nassau  ou  ihe  Labn;  at  Schapbach,  in  Baden  (Saudberger,  1.  c.)f 
and  from  Badenweiler  (Liweh,  Zs.  Kr.,  9,  522,  1884);  at  Rezbânya;  at  the  Kadainski  mine, 
Kerchinsk  in  £.  Sibeii.i;  in  the  vicinity  of  Berezov  in  the  Ural;  supposed  formerly  to  be  found 
at  Linnres  in  Spain.  whence  tbe  nume. 

From  the  Ortiz  mine  iu  the  Sierra  Capiilitas,  Argentine  Republic;  from  Chili  (Stelzner,  Min. 
Mitth.,  249,  1878;  Frenzel,  1.  c).     Also  from  the  state  of  Jalisco,  Mexico. 

In  the  United  States,  in  fine  spécimens  at  the  Cerro  Gordo  mines  in  Inyo  Co..  Califomia. 

Alt. — Linarite  occurs  altered  to  cerussite,  a  chancre  like  that  of  anglesite  to  cerussite. 

Ref:— *  Cumberland,  Bull.  Ac.  St.  Pet.,  13,  472.1869,  Min.  RussL,  6,  206.  Cf.  Erem..  Ural 
and  Allai,  Yh.  Min.  Qes..  19,  15,  1884. 

•  Mlr.,  Min..  554,  1852;  Grep  and  Lettsom,  Min.,  395,  1858;  Hbe.,  Min.  Not.,  6,  31,  1864; 
Kk.,  i.  c;  Schrauf,  Ber.  Ak.  Wien,  64(1),  172,  1871,  66  (1),  241,  187"^;  Zeph.,  Erzberg,  Lotos, 
Dec.  1874.    »  Rath,  Ber.  nied.  Ges  ,  79,  1878,  or  Zs.  Kr.,  4.  426,  1880. 

Antlbritb  W.  F.  ffaiebrand.  U.  S.  G.  Surv.,  Bull.  65,  54,  1889. 

Massive;  in  soft  lumps  of  a  light  green  color.  G.  =  8*9^  corrected.  Composition,  perhaps 
8CuS04.7Cu(OH)a  or  10CuO.H8Oi.7H,O  =  Sulphur  trioxide  a0"7,  cupric  oxide  68*4,  water  10"»' 
=  100.    Anal. — HlUebrand.  1.  c,  after  dcducting  8  and  6 p.*  c.  gangue. 


SO, 

CuO 

ZnO 

CaO 

H,0 

20-46 

6819 

0*i9 

0  05 

1111    =    10010 

21-49 

67  64 

0  04 

0-04 

10-76    =      99  97 

1. 

2. 
From  the  Antler  mine.  Yucca  Station  (Atlantic  &  Pacific  R.R.),  Mohaye  Ce,  Arizona. 


C.   Hydrous  Sulphates.— Normal  Division. 

à:l:è 

742.  Lecontite     (Na,NH„K),SO.  +  2H,0  Orthorhombic     0-7848  :  1  :  1-5312 

à  :  0  :  è  fi 

743.  MirabUite  Na,SO,  +  10H,0  Monocîinic  1-1158  :  1  :  1-2372  72°  15*^ 

744.  Kieserite     MgSO,  +  H,0  "  09147  :  1 :  1*7571  89**    6' 

745.  Szmikite     MnSO,  +  H.O 

746.  GypBum       CaSO,  +  2H,0  Monocîinic  0-6899  :  1  :  0-4124  80°  42' 

747.  nesite         (Mn,Zn,Fe)SO,  +  4H,0     Monocîinic? 


Epsomite  Group.    RSO,  +  7H,0.     Orthorhombic. 

aille 

748.  Epsomite  MgSO,  +  7H,0  09902  :  1  :  0-5709 

(Fe,Mg)SO,  +  7H,0 

Tauriscite  FeSO,  +  7H,0? 

749.  Ooslarite  ZnSO,  +  7H  0  0-9807  :  1  :  0-5631 

Ferro-goslarite       (Zn,Fe)SO,  4-  î'H.O 
760.  Morenosite  NiSO.  +  7H,0  0-9816  : 1  :  0-5655 
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Melanterite  Group.    RSO,  +  7H,0.     Monoclinic. 


761. 

Luckite 
762.  Hallardite 
753.  Pûanite 
764.  Bieberite 

Gupromagnesite 


FeSO,  +  7H,0 
(Fe,Mu)SO,  +  7H,0 
MnSO,  +  'î'H^O 
(Fe,Cu)SO,  +  7H,0 
CoSO,  +  7H,0 
(Cu,Mg)SO,  +  7H.0 


à  il \ è  p 

1-1828  : 1  : 1-5427    75**  44^^ 


11609  : 1 : 1-5110    74°  38' 
1-1815  .  1  :  1-5325     75**  20' 


766.  Chalcanthite      CuSO,  +  5H,0  Triclinic 

d  :  î  :  (5  =  0-5656  :  1 :  0-5507;  a  =  82°  21',  fi  =  73°  11',  y  =  77°  37' 


766.  Syngenite 

767.  LSweite 

768.  Biodite 


à\i\t  fi 

K,Ca(SO,),  +  H,0        Monoclinic  1*3699  :  1 :  0-8738  76°    0' 
Na,Mg(SOJ,  +  2iH.O  Tetragonal 
Na,Mg(SO  j.  +  4H,0    Monoclinic  1-3494  :  1  :  0-6705  79°  22' 


à\h\6  fi 

769.  Bonsiingaaltite  (NHJ.Mg(SO J,+6H,0  Monoclinic  0-7438  :  1  : 0-4862  71°  50' 

760.  Picromerite        K,Mg(SO,),  +  6H.0  "         0-7265  : 1  :  0-4900  75°  12' 

761.  Cyanochroite     K,Cu(SO J,  +  6H,0  "         0-7477  : 1  :  05052  75°  30^ 


762.  Polyhalite         K,MgCa,(S0J,+2H,0  Monoclinic? 

Erugite 

763.  WatteviUite       Na,Ca(SO,),  +  4H,0? 


Alam  Group.    Isometric. 

BA1(S0 J,  +  12H.0  or  R,S0,.A1,(S0,),  +  24H,0 

764.  Kalinite  KA1(S0J,  +  12H,0 

766.  Tschermigite  (NH,)A1(S0,),  +  12H,0 

766.  Mendonte  NaAHSOJ.  +  12H,0 


767.  Tamamgite 


NaAl(SOJ,  +  6H,0 


768.  Piokeringite 

Stuvenite 

769.  Halotrichite 


Halotrichite  Group.    Monoclinic. 

RA1,(S0J,  +  22H,0  (or  24H,0) 

MgAl,(SOJ,  +  22H,0 
(Na„Mg)Al,(SO,),  +  24H.O 
FeAl,(SO,),  +  24H,0,  or  perhaps  22H,0 
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770.  Apjohnite  MnAl,(SOJ,  +  24H,0 

Bushmanite  (Mn,Mg)Al,(SO,),  +  24H,0 

771.  Dietrichite       •  (Zn,Fe,Mn)Al,(SO,),  +  22H.O 


772.  Coquimbite  Pe,{SOJ,  +  9H,0  Rhombohedral  k  =  1-5613 

778.  auenrtedtite  Fe,(SO,),  +  10H,0  Monoclinic  0-3940  •  1  •  0*4058    78°  7f 

774.  ftleite  Fe.(SOJ,  +  12H,0 

776.  Alunogen  A1,(S0  j,  +  18H,0  Monoclinic 


776.  Krohnkite  ]Sra,Cu(SO,),  +  2H,0        Monoclinic 

777.  Ferronatrite        Na,Fe(SO,),  +  3H,0        Rhombohedral        è  =  0-5528 

n    m 

778.  Boemerite  FeFe,(SO,),  +  12H,0      Triclinic 

à:ï\è=^  0-9684  :  1  :  2-6425;  a  =  116°  3',  ft  =  94°  41',  y  =  80°  7' 


742.  X.SOONTXTI8.     W,  J,  TayUrr,  Am.  J.  Se.  26,  278,  1858. 

Orthorhombic.    Axes  à:l:t=  0-7848  :  1  :  1-5312  J.  D.  Dana\ 
100  A  110  =  38°  7^',  001  A  101  =  62°  51f ,  001  A  011  =  56°  51'. 

Forms  :    m  (110,  I)\    g  (120,  »-5);    d  (104,  i-t). 

Angles  :    mm"  =  76"  15',    gg'  =  *66*'  0',    dd'  =  ♦52''  0'. 

In  prismatic  crystals,  long  or  short. 

H.  =  2-2-5.    Luster  vitreous.     Colorless,  when  pure,  and  transparent.    Taste 
saline  and  rather  bitter.     Permanent  in  the  air. 

Gomp. — Hydrous  sulphate  of  sodium,  ammonium,  and  potassium,  (Na,NH.,K), 
80,  +  2H.0. 

. — Taylor,  1.  c. 


80.  Na,0       (NH4)«0        K,0  HaO 

44-97  17-66  1294  2'67  19-45    residue  2-41,  P.O.  ir.  =  100 

P3rr.,  etc. — Only  partially  sublimed  in  tbe  closed  tube,  but  otberwise  reacts  like  mascasnite. 

Obs.— From  tbe  cave  oi  Las  Piedras.  near  Comayagua,  Central  America,  embedded  in  a 
black  mass  made  up  of  tbe  excrément  of  bats.  Tbe  crystals  often  bave  a  coating  of  orçanic 
matter.  Tbe  cave  is  worked  for  tbe  niter,  wbicb  tbe  eartb  of  tbe  floor  near  its  moutb  affords  by 
lixiviation. 

Named  after  Dr.  Jobn  L.  Le  Conte. 

GuANOVULiTE  Wibel,  Ber.  Cb.  Ges.,  7,  892,  1874. 

Found  in  crystalline  deposits  filling  tbe  eggs  of  birds  in  Peruvian  guano.  H.  =2.  G.  =r 
2-88-2*65.  Color  yellowisb  wbite.  Luster  siiky.  A  sulphate  of  potassium  and  ammonium. 
Calculated  formula,  7Ea0.2(NH4)s0.12SO,.llHaO.    Analysis.  after  deducting  impurities: 

80.  49-60  K,0  85-49  (NHOaO  5  09  H.O  9-82    =    1(W 

In  water  dissolves,  leaving  a  very  small  residue,  and  ^iving  a  lightyellowisb  solution,  which 
bas  a  salty  tnste.  Insoluble  iu  etber  or  alcobol.  Heated  m  a  glass  tube  it  first  loses  water  and 
ammouia,  tben  becomes  black,  and  on  strongcr  beatiug  melts  and  gives  off  mucb  sulphuric 
acid. 


MIRABILITE. 
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743.  BAIRABILrrB.  Olauber  Sait.  Sal  mirabile  Olauber  (the  artificial  sait  at  tbe  time  of 
its  firet  formation).  NatQrliches  Wundersalz,  Glaubersalz,  Oerm.  Glauber  Sait.  Sulphate  of 
Soda.  Soude  sulfatée,  Sel  de  Glauber,  Fr.  Mirabilite  Haid.,  Handb..  488,  1845.  Gediegen 
Glaubersalz  (f r.  Saidschitz  and  Sedliiz)  Beu9s,  Crell's  Ann.  .2.  18,  1791  ;  =  Natûrliches  Bittersalz 
pt.  Lent,  Min.,  1,  489,  1794;  =  lieussin  KarsL,  Tab.,  40,  1800. 

Monoclinic.    Axes  à:h:é  =  1-11584  :  1 :  1-23719;  /3  =  *72°  15'  =  001  A  100 
Haidinger. 

100  A  110  =  46°  UY,  001  A  ÎOl  =  57°  55',  001  A  011  =  49°  40}'. 


Forma*: 

a(100.  î-i) 

b  (010,  a) 


c  (001,  0) 
m  (110,  /) 
te»  (103.  -  i-i) 


i  (ïoa.  H) 

r  (ÎOl,  1-i) 
M  (011,  1-i) 


V  (021.  2-i) 
€  (112.  -  i)» 
d  (111.  -  1) 


u  (221,  -  2)« 
y  (Î12,  i) 
n  (îll,  1) 


1. 


Figs.  1,  2,  Aussee,  ZepbaroYich. 


nrn"  =  «OB'  29' 

mm'  =    99*  21i' 

em  =  77*  66i' 

ew      =    24*  18' 

w'    =  184*    1' 

<y  =  48*  861' 
en  =  67*  IS' 

el        =    82*  26' 

ce    =    84*    6' 

er       =    67*'  66' 

ed    =    49*  47' 

ad  =  46*  69' 

a'r      =  «49*  60' 

eu    =    62*    6f 

OM  =  78*  87' 

an 
dd 
nn* 


62*  8' 
49*  20* 
69*  19' 

61*  47f 
86*  47^ 


Twins  :  tw.  pi.  a,  rare.  Grystals  like  pyroxene  (also  borax)  in  habit  as  well 
as  angles.    XJsually  in  efflorescent  crusts. 

Uleavage:  a  perfect;  6*,  h,  in  traces.  H.  =  1*5-2.  G.  =  1*481  Haid.  Luster 
Titreous.  Golor  white.  Transparent  to  opaque.  Taste  cool,  then  feebly  saline 
and  bitter. 

Optically  -.  Ax.  pi.  and  Bx»  L  à.  Bxo.r  A  <>  =  +  30°  56'.  Bxo.bi  A  <J  = 
26°  31^     Ax.  angles,  Dx.* 


2H..r  =  78*  85'        .'.  2Er  =  122*  48' 


2Ha.w  =  72*  51'        .-.  2Ebi  =  122*  42' 


Artif.  cryst.  yellowisb  witb  a  trace  cf  yanadium  were  positive,  with  the  bisectrix  in  plane 
I  b  and  nearfy  normal  to  e;  Ba.r  A  <^  =  20*  15',  Bxa.bi  A  <i  =  18*  26'.  Also  2Hy  =  58*  0'  and 
2Ey  =  90*  45'. 

Gomp. — Hydrous  sodium  sulphate,  Na,SO^  +  10H,O  =  Sulphur  trioxide  24*8, 

soda  19-3,  water  55-9  =  100. 

Analyses,  5th  Ed.,  p.  686;  also  Sicily.  Zs.  Kr.,  4,  689,  1880;  Peni,  Raimondi,  Min.  Pérou, 
288,  1878. 

Pyr.,  etc. — In  the  closed  tube  much  water;  gives  an  intense  yellow  to  the  flame.  Very 
soluble  in  water.    Loses  its  water  on  exposure  to  dry  air  and  falls  to  powder. 

Obs.— Occurs  at  Ischl,  Hallstadt,  and  Aussee  in  Upper  Austria;  also  in  Hun^r^,  Switzer- 
land.  Italy;  at  Guipuzcoa  in  Spain,  etc.;  abundantly  at  the  hot  springsat  Carlsbad;  m  considér- 
able beds  near  Bompensieri  Montedoro,  Sicily.  In  beds  in  the  province  of  Tarapacâ,  Chili;  at 
Eailua,  on  Hawaii,  Sandwich  Islands,  abundantin  a  cavem,  and  forming  from  the  action  of 
Yolcanic  beat  and  gases  on  sait  water. 

Effloresces  witli  other  salts  on  the  limestone  below  the  Genesee  Falls,  Rochester,  N.  T.  ;  at 
W^indsor,  Ko  va  Scotia;  also  near  the  Sweetwater  River.  Rocky  Moud  tains.  Large  quantities  of 
ihis  sodium  sulphate  are  obtained  from  the  Great  Sait  Lake,  Utah.    It  is  présent  in  solution  in 


80, 

Na.O 

H,0 

44-8 

860 

20-2     =  100 

42-5 

83-4 

18-8    gangue  53=  100 
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the  waters  of  tbe  lakes,  and  in  w  in  ter  when  a  température  falls  to  a  certain  point  the  précipitation 
begins  and  tbe  sait  accumulâtes  so  tliat  it  can  be  gathered  from  the  bottom  and  is  thrown  upon 
tiie  shores  by  the  waves.  "  Under  favorable  circumstances  the  shores  become  covered  to  a 
depth  of  several  fcet  with  crystallized  mirabilite.  .  .  .  Speakiug  only  of  the  amount  thrown 
upon  the  shores  and  of  most  ready  access,  the  source  is  piactically  iuexhaustible.  The  substance 
must  be  gathered.  if  at  ail,  soon  after  tbe  deposit  firat  appears;  as,  if  the  water  once  rises  above 
the  critical  température,  the  wbole  deposit  is  takeu  again  into  solution.  Tbis  change  is  verp 
rapid,  a  single  day  being  often  sufflcient  to  effect  tbe  entire  disappearance  of  ail  the  deposita 
within  reacb  of  the  waves."— J.  E.  Talmage,  Science,  14,  446.  Dec.  27,  1889. 

Tbe  artificial  sait  was  discovered  by  Glauber,  a  German  cbemist,  about  the  middle  of  the 
seventeenth  century,  wbile  be  was  operating  with  sulphuric  acid  and  common  sait;  and  the 
name  sal  mirabiU  was  his  own  expression  of  surprise  at  its  formation. 

Réf.—»  Min.  Mobs,  2.  81.  1825.  «  See  Ilaid.;  also  Miller,  Min.,  p.  645,  1852;  with  him,  a  is 
tbe  base  and  c  tbe  orthopiuacoid.  Cf.  also  Kg.,  Kr.  Ch.,  895,  1881.  '  Aussee,  Zeph.,  Lotos, 
1877.     *  Propr.  Opt.,  1,  73,  1857.     N.  R..  175,  1867. 

Tbe  so-called  Reuêsin  is  impure  glauber  sait,  as  pronounced  by  Reuss  in  1791,  after  bis  early 
Btudy  of  it.  It  oGCurred  as  a  deposit  of  crystals  and  efflorescent  crusts  in  or  about  tbe  rainerai 
0pring8  of  Saidschitz  and  Sedlitz.  Tbe  crystals  bad  the  form  of  glauber  sait,  llie  analysis  by 
Reuss  corresponded  to  680  of  glauber  sait,  81  7  of  epsomite,  and  0*8  of  gypsum  =  100. 

ExANTHALOSB  Bcudani,  Tr.,  2,  475.  1882.  A  white  efflorescence,  such  as  résulta  fiom  the 
ezposure  to  the  air  of  glauber  sait.    Beudant  obtained  NaaSO*  +  2HsO;  analyses: 

1.  Vesuvius 

2.  Hildesheim 

The  Yesuvian  minerai  was  from  the  lavas  of  1818,  according  to  Beudant.  It  was  named 
from  i^ay^eïv,  to  effloreace,  and  âAs,  »aU, 

744.  KŒSERITB.  Eieserit  Beiehardt,  Salzbergwerk  8tassfurt.  1860;  B.  H.  Ztg..  20,  39, 
1861.  Martinsite  Kenngoii,  Ueb.,  22,  1856-57;  Bammelsberg,  Pogg.,  98,  262,  1856  (not  Mar- 
iinsite  Karsten,  1845). 

Monoclinic.     Axes  à:ï:è  =  0-91470  :  1  :  1-75713;  /3  =  89°  5f'  =  001  A  100 
Tschermak*. 

100  A  110  =  42°  26Î',  001  A  ÏOl  =  63°  12f ,  001  A  011  =  60°  21^, 

Forma  :  t  (101,  -  1-i)  cleavage;  u  (012,  fi);  x  (118,  -  i),  p  (111,  -  1);  h  (229,  f),  c  (Î13,  «, 
é  (îll,  1). 

uu'  =  82^  86'  cp  =  68''  24'  w    =  *28*'  2a  w'     =  ♦52*  50' 

et     =  61"  47'  cv  =  4V  14'  xx'  =     52°  11'  ee'     =  •78'*  28' 

«J    =  40'  40'  ee  =  69''  84'  pp'  =    77''  44i'  pe'"  =    42"    2' 

Barely  Id  crystals.     Habit  pyramidal,  resembling  lazulite  in  form  and  angle* 

Faces  e,  v,  brilliant  and  smooth,  p  less  so;  x,  u  rounded. 
Twinning  lamellœ  of  undetermined  position  observed  in 
grains.  Usually  massive,  coarse  to  fine  granular,  or  com- 
pact. 

Cleavage:  e,  v  perfect;  p,  t^  u  less  so.  Friable  to  firm. 
H.  =  3-3-5.  G.  =  2*569  Tsch.;  2'517  Bischof.  Luster 
vitreous.  Color  white,  grayish  white,  to  yellowish.  Trans- 
lucent  to  opaque.     Little  soluble. 

Optically  +.  Ax.  pi.  ||  h,  Bx.  A  ^  =  76°  25'.  Dis- 
persion inclined  distinct  (30'),  p  >  v  also  distinct. 

TT  11  *  ^.  rp    ^.         u       2E,  =  90''  42'         2E,  =  90'  Na       2E„  =  89''  38         2K«  =  89"  16' 
Hallstadt,  Tschermak.  r  7  «r  — m 

Comp. — Hydrous  magnésium  sulphate,  MgSO^  -f  H,0 
=  Sulphur  trioxide  58*0,  magnesia  290,  water  13*0  =  100. 

The  water  goes  off  above  200*  (Tschermak),  whence  the  formula  H(MgOH)SO«. 

Analyses  agrée  with  formula  closely;  see  5th  Ed.,  p.  641;  also  Wieser,  Vh.  G.  Reichs.,  130, 
1871,  and  Tschermak,  1.  c,  both  of  Hallstadt.  Also  Precht  nnd  Wittjen,  Ber.  Ch.  Ges.,  H 
2131.  1881,  who  show  that  the  massive  and  crystallized  varieties  hâve  thesame  composition. 
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Pyr^  etc^In  the  closed  tube  yields  water.  B.B.  fuses  easUy,  and  with  soda  on  charcoal 
:gites  tlie  sulphuric  acid  réaction.  But  little  altered  at  100^  C.  Dissolves  in  nitric  acid.  leaving 
n  small  residue  of  inipurities.  Soluble  slowly,  but  completely,  in  water,  100  of  water  taking  up 
40*9  parts;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurtite. 

ObB.— Froui  tbe  stilt  mine  of  Stassfurt,  often  mized  with  carnallite  and  gypsuui.  F.  Bischof 
divides  the  Stassfurt  sait  beds  vertically  (Ann.  Ch.  Phys.,  6,  305, 1865.  and  B.  H.  Ztg.,  24, 18(55) 
Into  four  régions,  correspouding,  he  observes,  to  the  natural  order  of  origin  f rom  an  evaporating 
saline:  1,  or  lower,  tbe  anhydrite  région;  2,  ihe  polyhalite;  8,  the  kieserite;  and  4,  the  carnallite. 
The  kieserite  is  in  beds,  9  to  12  in.  thick,  alternating  with  coromon  sait.  The  whole  deposit  is 
about  190  feet  thick,  and  hasthe  followingasits  mean percentage  composition:  Common  sait  65 
kieserite  17,  carnallite  13,  magnésium  chloride  (bydrated)  3,  anhydrite  2  =  100.  At  Neu-Stass- 
furt  it  forms  a  mass  with  halite  on  the  border  of  the  white  carnallite;  the  solution  of  the  halite 
leaves  the  kieserite  in  crystals  resembling  anhydrite. 

Occurs  also  at  tbe  Uallstadt  sait  béas  with  blôdite,  halite,  anhydrite,  glauberite;  at  Ealusz 
in  Gklicia.     lu  the  Mayo  sait  mines,  Punjab,  Indla. 

Named  after  Mr.  Eieser,  Président  of  the  Academy  of  Jena.  For  the  martirmU  of  Earsten, 
eee  under  Hamte,  p.  156. 

Réf.—»  Ber.  Ak.  Wien,  63  (1),  317,  1871. 

Abraum  Salts.  Abraumsalze  Oèrm.  (From  the  German  Abraum,  abrSumen,  t.0.,  to  be 
removed).  The  mixed  salts  overl^ing  the  rock-salt  deposits  at  Stassfurt,  Pnissia;  they  conaiat 
chieây  of  carnallite,  sylvite,  and  kieserite. 

746.  SZBinaTB.    /.  rxm  Sehrôekinger,  Yh.  G.  Reichs.,  115,  1877. 
AmorphouB,    stalactitic,    with    botryoidal   surface.      H.  =  1*5.      G.  =  3*15. 
Color  whitish,  on  the  fracture  reddish  white  to  rose-red. 

Comp. — MnSO^  +  H,0  =  Sulphur  trioxide  47*4,  manganèse  protozide  41*9, 
water  lO'T  =  100. 

AnaL— 1,  Schrauf  ;  2,  Dietrich,  both  1.  c. 


so. 

MnO 

H,0 

47-48 

41-78 

10-92    =    10018 

4711 

41-61 

11-19    =      99-91 

1. 

2. 

Ezposed  to  damp  air  in  small  fragments  bccomes  deeper  red,  and  increases  slightly  in 
weight. 

Oba.— From  Felsôbânya,  Hungary.    Named  after  Bergrath  Szmik. 

746.  GTP8UM.  Fv^foi  [=  mostly  hurnt  Oypèum]  Herodottu,  Plato,  Theophrasitu, 
SeXTfvtTTfS,  'A€pfji.(Té\Tfvov,  Dio9e<nHde$,  6,  152,  159.  Lapis  specularis  (principal  part),  Gyp- 
8um  (=  burnt  gypsum  only),  Plin,  Lapis  specularis,  Gypsum.  aeXîfrivTfî,  Qerm,  Gips  and 
Fraueneis,  Ital.  Lumen  de  Scaiola  [Scagliola],  AgHcola,  Foss.,  251.  Interpr.,  465,  1546.  Glacies 
Mariée,  Marienglas  [=  SeleniteJ,  Gips,  Gypsum,  Alabastrum  (fine-grained  G.),  Selenites  (cryst. 
G.),  Wall,  Min..  50,  1747.  Marmor  fugax  Linn,,  Syst.,  1786.  Gypsum,  Terra  calcarea  acido 
vitrioli  saturata.  Alabaster,  Selenites,  Oronst.,  Min.,  18,  1758.  Montmartrite  Delamelh.,  Leçons, 
2,  880,  1812.  Gips,  Gyps,  Fraueneis,  Wem.  Gesso  Ital.  Yeso  Bpan.  Sulphate  of  Lime, 
Alabaster,  Plaster  Stone.     Chaux  sulfatée.  Albâtre.  Fr,    âatin  Spar. 

Perhaps  in  part  ^AXafiaarpirTfi,  T/ieophr.,  Plin. 

Monoclinic.    Axes  à:h:é  =  0*68994  :  1  :  0-41241;  /3  =  80^  42^'=  001  A  100 
Des  Cloizeaux*. 

100  A  110  =  34^  15',  001  A  101  =  28°  16|',  001  A  011  =  22°  8^'. 

Porms»:  m  (110,  /)  r  (140,  A)  t  (ÎOl,  l-î)  Ç  (788.  -  H)* 

a  (100,  »4  )  g  (230,  t^)  4>  (290,  »-|)  .Q^g  .  ^^  4  (697,  -  H)' 

c  (001,  0)  h  (120.  t-à)  ,         '  __['  o-(284.  H)* 

^  (210,1-2)  ;      '    !;  e  (103,  t-i)  .j^g  ,.  ^  .   ^. 

*(39o..i).      j;j;j;^j)      /ï(509.H)'        rSî;        *^'''''^' 

Also  doubtful  (besides  some  included  above):  11-60,  18-280.  11-25-0,  7'2B0.  5-280,  7-0-lU 
525  or  7-7-l^  §46  or  51012,  îî-21-26. 


»■ 


aa"'    =    ar  86' 


M-  =     80°  47i' 

Si'  =73'  35' 

fct  =     83°  10' 

rr-  =    40°  l»t' 
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=  89*  IBJ' 

=  51^  a' 

=  38°  251' 

=  •59°   15' 

=  48°     ff 

=  25°     2' 

=  «*  20* 


=  10 

4r 

=  112 

«4' 

-  11 

«tf 

-  87° 

40' 

=  mu- 

H+' 

-  wr 

=  «° 

17*' 

=  38° 

Itf 

ra"  =  74°  4' 
KU'  =  44°  4S' 
u-     =     m'    4' 


Figs.  1-S,  etc.,  CommoQ  foima.    6,  SIclly,  Plreson.    9,  Wafenweller,  Eaiserstuhl,  Hbg. 


Twina  :  (1)  tw.  pi.  a,  and  uBually  contact-twiiis,  very  commoii,  ofteii  the  famil- 
iar  swallow-tRil  twina;  the  reëntraut  angle  formed  by  the  pyramid  /;  alao  as  cruci- 
form  penetratiou-twina.  (2)  d  (101),  contact-twitis  and  iisiially  bonnded  bytii  orn; 
again  in  forma  repreaented  by  f.  9.  Cryptala  iiatially  eimple  in  habit,  common 
form  (f.  1)  flatCened  ||  è  or  prismatic  to  acicular  ||  c;  aguin  priEDiHtic  (f.  3)  by 
extension  of  nUl)-  The  faces  w,  è  often  vertically 
!*■  atriatpii.     AIso  lenticular  by  rounding  of  l  (111)  and 

e  (103).  The  form  e  (103),  whose  faces  are  nanally 
rough  and  convex,  ie  nearly  at  light  anglea  to  the 
vertical  aiU  (edge  m/tn'"),  hence  the  apparent  hfmi- 
morphic  chai-acter  of  the  twin,  {.  6.  Simple  cryetala 
often  with  wftrped  as  well  as  curved  enrfacea.  Âiso 
foliiited  RiasaiTe;  lamellar-stellate;  often  granalar 
roasBive;  and  aonietiraea  nearly  impalpable. 

Cleavage:  h  eminent,  yielding  easily  thin  poliehed 
folia:  a  (100),  giyingaaurfiice  with  conchoidai  fracture; 
n  (lll),Jïith  a  fibroua  fracture  |j  /  (ÏOl)  ;  a  cleavage  frag- 
ment hàn  the  rhombic  form  of  fig.  11,  with  plane  angle» 
of  66°  and  114°.  AIso  cleavage  ||  (i  (509)  and  e  (Î03) 
developed  by  pressure  in  thin  cleavage  fragments.  H. 
'314-3'328,  when  pure  crystala.     Luster  of  b  pearly  and  shining» 
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other  faces  subvitreoas.  Massive  varieties  often  glistening,  sometimes  dnll  earthy. 
Color  usually  white;  sometimes  gray,  flesh-red,  honey-yellow,  ocher-yellow,  blue;. 
impure  varieties  often  black,  brown,  red,  or  reddisb  brown.  Streak  white.  Trans* 
parent  to  opaque. 

Optically  +.  Ax.  pi.  at  ordinary  températures  ||  b,  and  Bx  A  ^  =  -4-  52|° 
(at  9-4°  C),  cf.  f.  16.  Dispersion  p>  v,  also  inclined  strong,  Bx,  A  Bx^  =  0°  30'. 
Axial  angles^  Dx.  : 

2Er  =  95°  14'  at  20°,     75°  58'  at  47°,    59°  19'  at  71^°,     39°  1'  at  95^°,    0°  at  116°. 

With  increase  of  température  the  axes  corne  together,  and  at  116*  the  axial  angle  la  0"  for 
red  rays;  at  120"  tbe  axes  (red)  open  in  a  plane  l  b  with  small  horizontal  dispersion. 
Bx,  changes  its  position  5°  88'  between  20"  and  95",  the  axial  figure  in  the  polariscope  showing 
the  more  rapid  motion  for  the  blue  rays  than  for  the  red. 

Bef ractive  Indices,  Lang*  : 


a(16-8") 

P  (17-7") 

r  (i6-8«) 

ForB 

1-517427 

1-519407 

1-527251 

C 

1*518825 

1-520865 

1*528142 

D 

1*520818 

1-522870 

1*580488 

£ 

1-528695 

1-525806 

1*588552 

F 

1-526269 

1-528262 

1*585994 

G 

1-530875 

1-58*2881 

1*540786 

The  values  corrected  by  Cauchy's  formula  agrée  cloaely,  e,g,i 

ForD  1520717  1*522772  1*580488 

Alao  axial  angles  (observed): 

2Vb  =  57"  18'  2Vc  =  57**  42'  2Vd  =  58'  8'  2Vb  =  68'  6'  2Vf  =  57'  28'  2Vo  -  56"  18' 

Further  at  19%  Dufet:» 
ForD  a  =1-52046  /J  =  1*52260  r  =  1*52962  .*.2VD=58Mf 

Var.~l.  OrvêtaUkedf  or  Selenite;  either  in  distinct  crystals,  or  in  broad  folia,  the  folla. 
sometimes  a_yard  across  and  transparent  throughout.  Usually  flexible  and  yielding  a  fibrous- 
fracture  |  i  (101),  but  the  variety  from  Montmartre  rather  brittle. 

An  arenaeeous  varietv  occurs  in  Sussex,  N.  Brunswick,  the  crystals  containing  mudt 
sand,  whleh  is  often  regufarly  arranged  within  (O.  C.  Marsh). 

2.  Fibrous;  coarse  or  fine,  (a)  Satin  spar,  when  fine- fibrous,  a  variety  which  has  the  pearly 
opalescence  of  moonstone  (cf.  p.  266);  {b)  plumose,  when  radiately  arrauged. 

8.  Masêiw;  Alabaater,  a  fine  CTained  variety,  either  white  or  delicately  sliaded;  sealy-granU" 
lar;  earihy  or  rock  gypsum,  a  dulT-colored  rock,  often  impure  with  clay,  calcium  carbonate  or 
silica,  and  sometimes  with  anhydrite.     The  Montmartre  gypsum  con tains  calcium  carbonate, . 
and  Delametherie  called  it  Montmartrite. 

Also,  in  caves,  curious  curved  forms,  often  grouped  in  rosettes  and  other  shapes. 

Comp. — Hydrous  calcium  sulphate,  CaSO^  +  2H,0  =  Sulphur  trioxide  46*6, 
lime  32*5,  water  20*9  =  100. 

Pyr.,  etc.— In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2  5-3,  coloring 
the  flame  reddish  yellow.  For  other  reactions,  see  Anhydritk,  p.  911.  Ignited  at  a  tempéra- 
ture not  exceeding  260°  C,  it  again  combines  with  water  when  moistened.  and  becomes  firmly 
solid.    Soluble  in  hydrochlôric  acid,  and  nlso  in  400  to  500  parts  of  water.* 

Récent  expérimenta  on  the  solubility  of  gypsum  and  anhydrite  in  water  hâve  been  mada  by 
McCaleb,  Am.  Ch.  J.,  11,  80,  1889.  The  spécimens  employed  were  as  follows:  A,  gypsum, 
pink  foliated  mass,  Saltville,  Va.;  B,  do.,  white  massive,  Nova  Scotia;  C,  selenite,  honey-yellow 
crystal,  Montmartre;  D,  gray  massive  anhydrite,  impure  (81  p.  c.)  18  p.  c.  sand,  salzburg; 
E,  do.,  grayish  massive,  pure  (97  p.  c),  Nova  Scotia;  F,  gypsum  and  anhydrite  mixed,  white 
massive.  Nova  Scotia.  The  foUowiug  figures  give  the  amount  of  calcium  sulphate  in  grams 
disBolved  from  each  square  centimeter  in  one  week  : 

A  B  C  D  E  F 

0*2888  0-2219  01177  00666  00601  0*2184 

The  différences  in  A,  B,  C,  are  due  to  the  différent  amount  of  surface  presented;  in  0  only^ 
the  f:u'e  h  was  exposed. 

Oh3.  -  <^Typoum  often  forms  extensive  beds    in  connection  with  varions  stratified  rocks» 
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especially  limestODes,  aod  marlytes  or  clay  beds.  It  occurs  occasion ally  in  crystalUne  rocka. 
It  is  also  a  product  of  volcanoes,  occurriiig  about  f  umaroles,  or  wbere  sulphur  giises  are  escap- 
ing,  being  formed  from  the  sulphuric  acid  geneiated,  and  the  lime  afforded  by  the  decompoeing 
lavas — lime  beiug  contained  in  augitc  und  labradorite.  It  is  also  produced  by  tbe  décomposition 
of  pyrite  wben  lime  is  présent;  and  often  about  sulphur  spriu^  where  hydrogen  sulphide  is 
emitted^  this  gas  chan^ing,  tbrough  reaction  with  vegetable  matter,  iuto  sulpbunc  acid. 
Gypsum  is  also  deposited  ou  the  evaporatiou  of  sea-water  and  brines,  in  which  it  exists  in  solu- 
tion. Crystals  may  be  seen  to  form  on  evaporating  a  drop  of  sea-watcr  in  the  lield  of  a 
micn)NCope. 

Fine  spécimens  are  found  in  the  sait  mines  of  Bex  in  Switzerland;  at  Hall  in  Tyrol;  in 
the  sulphur  mines  of  Sicily;  in  the  gvpsum  formation  near  Oçana  in  Spain;  in  tbe  clay  of 
Shotover  Hill,  near  Oxford;  and  large  lenticular  cn'stals  bave  been  met  with  at  Montmartre, 
near  Paris  A  noted  locality  of  alabaster  otcurs  at  Castelino,  35  m.  from  Legborn,  whence  it  ia 
takcn  to  Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  in  extensive  beds  in  several  of  ihe  United  States,  and  more  particularlv 
N.  York,  Ohto,  Illinois.  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  sait 
spriiigs,  also  with  rock  sait.    Also  on  a  large  s(*ale  in  Nova  Scotia,  etc. 

Handsome  selenite  and  snowy  gypsum  occur  in  N.  York,  near  Lockport  in  limestone  along 
with  pearl  spar  and  anhydrite;  also  near  Camillus,  Onondaga  Co.  ;  occnsionally  cirstals  are  met 
with  in  the  vicinity  of  Alanlius.  In  Maryland,  large  grouped  crystals  on  the  St.  Mary's  in  clay; 
also  near  the  mouth  of  tbe  Patuxent.  In  VirgiiUa,  large  beds  of  gypsum  with  rock  sait.  In 
Washington  Co ,  18  m.  from  Abingdon  ;  also  near  Lynchburg.  Si  Ohio,  large  transparent 
crystals  nave  been  found  at  Ëllswortl^  and  Canfield.  Irumbull  Co.  In  Tenu.,  selenite  and 
alabaster  in  Davidson  Co.  In  Keniueky,  in  Mammoth  Cave,  it  has  the  forms  of  rosettes,  or 
âowers,  vines,  and  shnibbery,  often  called  oulopholiteê  (cf.  Encyc.  Brit.,  16,  449).  Alsocommon 
in  isolated  crystals  aud  massi'S,  in  the  cretaceous  clays  in  the  western  U.  S. 

In  N.  Scotia,  in  Sussex,  Kings  Co.,  on  Capt.  McCready's  farm,  large  single  and  grouped 
crystals.  which  mostly  contain  much  symmetrically  disseminated  saud. 

Named  from  yt^^oÇ,  the  Greek  for  the  minerai,  but  more  especially  for  the  ealcined  min- 
erai. The  dérivation  ordinarily  suggested,  from  yrj,  earth,  and  êi/jéiyt  to  eook,  corresponds 
with  this,  the  most  common  use  of  the  word  among  the  Greeks.  Theophrastus,  after  mention- 
ing  localities,  speaks  of  the  making  of  gypsum  by  buming  the  proper  stones  (among  which 
alitbaster  is  included);  of  making  plaster  or  cernent  from  it  by  "  powdering  it,  pouringon  water. 
and  slirring  it  with  wooden  instruments,  there  being  too  much  beat  for  tbe  hand;"  of  the 
ueceHsity  or  preparing  it  "  immediately  before  the  use  of  it,  because  it  aoon  dries  and  beconies 
hard;'*  of  its  value  for  whiteuing  the  walls  of  bouses,  and  of  its  being  an  excellent  material  for 
muking  images  and  ornaments. 

rhe  word  yvt/foi  in  Plato  and  Ilerodotus  has  been  sometimes  translated  ehalk,  but  not  so 
by  the  l)est  authorities.  The  sentences  in  Herodotus  containing  it.  and  the  vcrb  yvjpàoi)  derived 
from  it  mcaning  to  coter  or  whiten  with  gypsum,  are  most  intelligible  if  ealcined  gypsum,  or 
préparations  from  it,  are  undcrstood 

Powdered  chalk  is  not  likely  to  bave  been  used  for  a  whitewash;  and  a  wash  is  implied 
instead  of  dry  chalking.  Moreover,  true  chalk  was  probably  uuknown  to  the  Greeks,  it  lieing  a 
production  of  more  western  coun tries;  and,  according  to  Pliny,  even  the  Romans  included  un- 
der  tlieir  tenu  Creta  (Latin  for  chalk)  principally  clays,  and  prominently  the  "  Cimoliau  eartb  " 
(cimolite.  p.  689),  true  chalk  being  what  Pliny  calls  "  the  inferior  kind."  Theophrastus  speaks 
of  a  TympJuBan  gyp9um  (so  called  by  tbe  people  of  Tymphaea)  which  was  a  f uUer's  eartli  of  some 
'  kind.  The  word  yvii^oÇ  is,  thereforc,  much  more  likely  to  bave  been  applied  at  times  to  white 
clays  than  to  the  chalk.  The  ancienls  were  acquainted  with  lime  from  the  bnrniug  of  lime- 
stone, and  could  not  hâve  called  this  yvipoç.  Plato's  expression,  T?}y  ôe  ocr;  XevKrf  yviffov  tf 
XroroÇ  AevKôrepav,  **  Whiter  than  gypsum  or  snow,"  is  not  improved  by  supposing  it  chalk; 
for  ilit-re  is  uothing  whiter  than  calcinea  gypsum,  or  the  ceilings  or  ornaments  made  from  it. 

Selenite»  (=  moonstone)  of  Dioscorides,  which  he  says  was  also  called  aphroêelenon  (moon- 
froihi,  "  because  it  was  found  at  night  while  the  moôn  was  on  the  increase,"  was  prr»bably  crys- 
tallizcd  gypsum  or  modem  selenite.  His  description  XevKÔi,  Stavy?}^,  K'  r(/>nÇ{=  white, 
transparent,  light),  is  good  as  far  as  it  goes;  and  the  uses  of  the  stone  which  he  mentions  also 
agrée  better  with  this  view  than  with  iTiat  of  its  being  eilher  the  modem  moorutone  or  cat-s-eye, 
to  wliich  it  has  lieen  referred.  The  name  is  from  creXrfyT;,  moon,  aud  alludes  probably  to  the 
peculiar  moon-like  white  reflections.  Some  aggregnted  crystallized  masses  niight  well  bave 
suggested  the  name  aphroselenon.  It  is  donbtful  what  Pliny  had  in  view  under  the  name 
eeiénitiê  (37,  67);  it  is  probable,  from  his  brevity  on  the  subjert,  that  he  dîd  not  kuow  the 
minerai. 

Lapis  speeularis  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being 
mica);  he  speaks  of  it  (36,  59)  as  affording  by  burning  the  best  of  gypsum. 

^ AXitfiaarpiTTfâ  (or  alabaster-stone,  mi-nniiïg  the  stone  ont  of  which  ointment  vases  of  the 
kind  called  alabàstra  were  mnde)  was  with  Theophnistus  aud  Pliny  mainly  if  not  whoUy 
stalagmite,  which  is  now  often  called  oriental  alabaster  (see  under  Calcite,  p.  2fiS);  and  Tbebès 
in  Ëgypt  was  a  famous  locality.  Bucli  v&ses  were  made  of  other  materials,  and  it  is  possible 
tbat  gypsum -alabaster  was  one;  for  when  polished  it  often  resembles  some  clouded  stalagmites. 
This  opinion  is  favored— though  not  placed  beyond  question— by  the  statement  in  Theophrastus, 


G7PSUM—ILB8ITB.  937 

which  Pliny  réitérâtes.*  that  the  gypsum-stone  is  "  very  similar  to.''  *'  not  unlike  *'  (meaniDg  in 
the  rouffh  state,  of  course)  alabastrites^  which  resemblance  is  not  obvious  if  stalagmite  is  the  only 
alabastrites.  The  alabastritis  of  Pliny,  f  rom  Syria,  said  to  be  white  spotted  with  various  tints, 
may  be  of  this  kind,  as  Syria  was  noted  for  its  gypsum-stone,  accordmg  to  Tbeophrastus  and 
Pliny. 

*  AXà/Scxarpoy  (alabastron)  occurs  as  the  name  of  alabaster-stone  in  the  writings  of  the 
histoiian  Herodiauus  about  two  centuries  after  Christ,  but  without  description.  The  alabastrum 
of  Pliny,  something  white  aud  froth-like,  called  aiso,  as  he  says,  stimmi,  stiln,  and  larbasis,  and 
comitt^  from  silver  mines,  cannot  be  alabaster.  There  is  hère  probably  some  mistake  on  the 
part  of  Pliny. 

Burnt  gy psum  is  called  Ptaster-of-Paris,  because  the  Montmartre  gypsum  quarries,  near 
Paris,  are,  and  bave  long  been,  famous  for  affording  it. 

Alt. — Ûypsum  occurs  altered  to  calcite,  malachite,  quartz;  also  to  anhydrîte;  cf.  Hammer- 
schmidt,  Min.  Mitth.,  6,  245.  1882. 

Réf.— >  Bull.  Soc.  Mtn.,  9,  175,  1886;  cf.  also  Ann.  Ch.  Phys.,  10,  53,  1844.  Trustworthy 
angles  are  difflcult  to  obtain;  the  dimensions  change  sensibly,  witb  change  of  température; 
cf.  Beckenkamp.  Zs.  Er.,  6,  450,  1882.    Beckcnkamp  deduces  the  following  : 


a     '   b      :     6 

A= 

=  180'  -  fi) 

At  0* 

0-689724:1  :  0*413411 

98'' 

56'  177" 

25* 

0*689515  :  1  :  0*418251 

98* 

58'   6*4" 

50' 

0-689301  :  1  :  0-413072 

98" 

59*  590" 

75* 

0-688998  :  1  :  0*412916 

99' 

r  82-8" 

100** 

0-688596  :  1  :  0412661 

99* 

8'  25-6" 

120'* 

0*688395  :  1  :  0*412517 

99' 

5'  29*6" 

See  earlier,  Neumann,  Pogg.,  27,  240,  1833.  With  Dx.,  m  Is  also  the  unit  prisD  but 
n  =  011,  t  =  001,  etc.;  in  the  5th  Ed.  n  was  the  unit  prism.  t  =  100,  etc. 

«  See  Hbg..  Min.  Not.,  4,  1,  1861,  and  Breziuu,  Min.  Mitth.,  17,  1872.  for  lists  of  plao««and 
early  autborities;  also  Dx.,  1.  c,  Gdt.  Index,  2,  121.  1888.  'Hbg.,  Girgenti.  1.  c  *  Hbg., 
Wascnweiler,,  ib..  10,  30.  1871.  »  Schrauf,  Harz.  Ber.  Ak.  Wien,  63  (1),  157,  1871.  •  Brezina» 
Ealinka  1.  c  .    "^  Lasp.,  Ëisleben,  Min.  Mitth.,  113.  1875,  who  gives  the  axes  : 

a:b:c  =  0*6895  : 1  :  0  4138  fi  =  SV  2'. 

On  experiments  on  hardnsss,  see  Ëxner,  Unt.  Hftrte,  71,  1873;  on  artificial  twinuing,  Lcx.. 
Bull.  Soo.  Min..  12,  515,  1889.  ElasUeUy,  Keuscb,  Pogg.,  136.  185.  1869,  Min.  Mittb..  67,  1876, 
Ber.  Ak.  Berlin.  259,  1883;  Laspeyres,  1.  c;  Coromilas  (abstr.  in  Zs.  Er.,  1,  408),  lujtug.  DIbs., 
Tnbingen.  1877.  Gliding  planes,  Mttçge,  Jb.Min.,  2,  13. 1883;  percussion-flgure,  id.,  ibid..  1,  51, 
1884.  Etehing-figures,  Baumhauer,  Ôer.  Ak.  MQnchen,  1875.  Thermo-elsctrieity,  Hankel,  Wied., 
1,  277,  1877.  Thermal  expansion,  Beckenkamp,  1.  c.  and  Neumann  (1833).  1.  c.  *0pticaxe8 
of  elasticity  and  effect  of  beat.  Lang  .  Wien,  76  (2),  798,  1877;  also  Dufet,  Bull.,  4,  113,  191, 
1881,  11.  123.  1888,  14,  144,  1891.  and  J.  Phys..  8.  292,  1888. 

CaiiCium  chromate.  An  artificial  calcium  chromate,  isomorphous  with  gypsum,  bas  been 
described  by  Foullon.    Cf.  p.  916. 

747.  ILBSITB.  A.  F.  Wuensch,  Mining  Index,  Leadville,  Colorado,  Kov.  6,  1881. 
M.  W.  Iles,  Am.  Ch.  J.,  3.  420.  1881. 

Monoclinic?,  in  artificial  crystals  Hillebraiid\ 

In  loosely  adhèrent  crystalliue  aggregates^  prismatic.  Color  clear  green, 
becoming  white  on  exposure  in  conséquence  of  loss  of  water.  Taste  bitter, 
astringent.     Friable.     Soluble  in  water. 

Comp.— RSO,  +  4H,0  with  B  =  Mn  :  Zn  :  Fe  =  5  :  I  :  1.  This  requires: 
Sulphur  trioxide  35*6,  manganèse  protoxide  22*5,  zinc  protoxide  5*2,  iron  protoxide 
4-6,  water  32-1  =  100. 

AnaL— M.  W.  Iles,  mean  of  several  partial  analyses,  deducting  residue  (0'63  SiOi). 

SOi  MnO  ZnO  FeO  HaO 

8607  22-31  597  4*18  31*60    =    100*13 

*  It  is  not  clear  that  Pliny  is  hère  independent  authority.  He  appears  to  be  citing  from 
Tbeophrastus  in  the  most  of  what  he  says  about  gypsum;  and  in  one  or  two  cases  he  cites  blun- 
deringly.  He  says,  for  instance,  that  plaster  after  hardening  may  by  pounding  be  powdcred  [for 
use  againl;  whereas  Tbeophrastus  states  more  correctly  that  "  by  buming  it  mayagain  audagain 
be  made  fit  for  use." 
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760.  MORBNOSITE.  Nickel- Viktril,  Vitriolum  feriiim  et  nicoluoi  continens  {"of  sl 
deep  green  color,  with  Kupfernickel,  in  Cobalt  mioes  ")  Oronêt.  (the  discov.  of  the  métal  Nickel), 
Min..  114.  1758.  Niccolum  vitriolatum  (interdum  e  mineris  sulphuratis  fatiscentibus  gCDitum) 
Bergm,,  Bciaçr.,  60.  1782.  Sulfato  de  niquel  (fr.  Galicia)  D.  A.  Casares,  1849,  A.  M.  Alcibar, 
in  Revista  Minera,  Madrid,  305,  1850.  Sulfato  de  nickel,  Morenosita,  Casares,  ib.,  176.  March, 
1851.  Nickel  Vitriol  T.  8.  Hunt,  Dana  Min. .  679,  1850,  Logan's  G.  Rep.  Can.,  1868.  Pyromelia 
Kbl.,  Gel.  Anz.  MQnch.,  36,  215.,  1SS«  J.  pr.  Ch.,  68,  44. 

Orthorhombic'    Axes  â  :h  :è  =  0'9816  :  1  :  0-5655  Marignac". 

100  A  110  =  44°  28',  001  A  101  =  29°  66Î',  001  A  011  =  29°  29i'. 

Fonos:  /  (120.  *-5)  x  (201,  2-1)  r  (021,  2-ï)  «  (211,  2-2) 

b  (010.  i-î)  n(101,  l-i)  V  (011,  l-ï)  f  (111,  1)  i  (121,  2-5) 

m  (110,  /) 

mm'"  =  •88'  56'  xx'  =    98'    5'  ar"  =  77"  60'  «'    =  90°  10' 

ff'       =    53"  69'  w'  =    58**  58*'  «"'  =  52''  13'  w"'  =:  40'  40*' 

nn'     =    59"  53*'  a'  =  •53'  16' 

In  acicular  crystals  and  thin  prisms.     Also  fibrous;  and  as  an  efflorescence. 

Cleavage:  b.  H.  =  2-2-25.  G.  =  2-004,  Fulda.  Lueter  vitreous.  Color 
apple-green  to  greenish  white.  Streak  white,  faintly  green  ish.  Solnble;  taste 
metalhc  astringent. 

Optically  — .     Ax.  pi.  ||  c.    Bx  J.  b.     Dispersion  p  >  v  large. 

2Er  =  64°  24'  2E^  =  63°  45'  Dx. 

Refractive  Indices  for  D  Une,  Topsoe  and  Christiansen': 
a  =  14669        fi  =  1-43^       y  =  14921       .-.    2Ey  =  64"  22'       2Vy  =  41' 66' 

Comp. — Hydrous  nickel  sulphate,  NiSO^  +  7H,0  =  Sulphur  trioxide  28*5,^ 
nickel  protoxiae  26-6,  water  44-9  =  100. 

Pyr.,  etc.— B.B.  in  tube  gives  water.  strongly  acid.  swells  up.  and  hardens,  becominr 
yellow  and  opaque.  Ou  cbarcoal  glows  strongly  and  evolves  sulphurous  acid.  With  borax  and 
phospborus  sait  gives  a  disifuct  nicke!  réaction.  Tbe  Riechelsdorf  minerai  colors  the  outer 
âame  blue.  from  the  preseuce  of  ai'seuic. 

Obs. — A  resuit  of  the  altération  of  nickel  ores.  Occurs  uear  Cape  Hoitegal.  in  Galicia, 
Spain.  on  maguetite,  with  which  some  millerite  is  mixed;  at  Kiechelsdorf.  in  Hesse;  as  an 
earthy  cnist.  mou u tain  green  in  color.  with  native  bismuth  and  arsenical  nickel,  at  the  Friedeos 
mine  near  Lichtenberg  in  Bayreuth  (pyromeline).  Also  in  acicular  crystals  and  crusts  ut 
Wnllace  mine.  Ltike  Hurou,  upon  a  sulphide  of  nickel  and  iron;  at  the  Gap  nickel  mine,  Lan- 
caster  Co..  Pennsylvania. 

Named  by  Casares  afler  8r.  Moreno,  of  Spain.  A.  M.  Alcibar  stntes  that  Prof.  Casares 
sent  a  communication  on  this  minerai  to  the  Société  de  Pharmacie  of  Paris  in  1849.  which  wss 
not  publi.shed. 

Réf. — '  Mem  Soc.  Genève,  14,  242,  1858.  There  bas  also  beeu  believed  to  be  a  tetragonal 
form.  «cf.  Haid.,  Pogg..  6,  196,  1826;  Mitsch.,  ib.,  12,  144.  1828.  but  uccording  to  Marignac 
this  contains  onlv  6H9O. 

«  Ibid.  (epsomite),  p.  549.     »  Lang,  Ber.  Ak.  Wien,  31.  99.  1858. 

Tecticite  Breith.  Graulit  Olocker,  Syn.,  1847.  A  clove-brown  minerai,  easily  aoluble  in 
water  nud  attrncting  moisture  readily,  occurring  in  small  pyramidal  and  acicular  crystals  sup- 
posed  to  be  orthorhombic,  and  also  massive.  Probably  a  hydrous  sulphate  of  ferrie  iron;  but 
composition  not  ascertained.     H.  =  1*5-2. 

From  Graul.  near  Sohwarzenberg,  in  Saxony.  and  Brftunsdorf  in  the  Erzgebirge.  Named 
frora  Tt/KrtKôi,  in  allusion  tothe  déliquescence;  but  changed  to  grauliiô  hj  Glocker,  becausa 
the  Greek  signifies  liquefying  actively,  and  not  paaaively  as  in  déliquescence. 

Fauserite.    Fauserit  Breith.,  B.  H.  Ztg.,  24,  301,  1865. 

Orthorhombic.  Prismatic  an^le  88"  42'.  Cleavage:  brachypinaooidal,  distinct;  prismatic 
in  traces  or  none;  basai,  rather  disthdct.  Crystals  grouped  in  stalactitic  forma.  H.  =  2-2*5. 
G.  =  1*888.  Luster  vitreous.  Color  reddish  and  yellowish  white  to  colorless.  Transi ucent  ta 
transparent.    Taste  astringent,  bitter. 

Oomp.->Perhap8  (Mn.MgjSO*  +  6H,0,  with  Mn  :  Mg  =  2  : 1,  requiring:  Sulphur  trioxide 
82'2,  manganèse  protozide  190,  magnesia  5*4,  water  43*4  =  100.    Some authoi-s  give  7H«0. 
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— 1,  %,  Molln&r,  quoted  by  Breithaupt. 


SO. 

MqO 

MgO 

H.O 

1. 

84-49 

19-61 

615 

42-86  AUO.,Fe.O.  troM 

2. 

88-78 

2005 

5-68 

40-54 

OIm. — Stated  to  be  from  HerrengniDd  in  Hungary.    Named  after  Mr.  Fauser. 

A  minerai  called  fauserite  by  Loczka,  from  Hodrusb&nya.  Hungary,  was  epsomite,  MgSOi  + 
7HsO,  with  only  small  quantities  of  zinc  (0-54  ZnO),  maneanese  (0*64  Mu  O),  cobalt  (0.08  CoO 
iron  (0*04  FeO).     Ber.  aus  Ungam,   8,   1Q6,   1890.     Thto   throws   doubt  over  Breitbaupt's 
minenJ. 

Melanterite  or  Copperas  Group*     Monoclinic. 

The  species  hère  included  are  the  ordinary  vitriols.  They  are  identical  in 
gênerai  formula  with  the  species  of  the  Epsomite  gronp,  and  are  regarded  as  the 
same  compoand  essentially  uuder  oblique  crystallization.  The  copper  sulphate 
diverges  from  the  others  in  crystallization,  aud  con tains  but  5  of  water. 

Synonvmy  bbforb  1750.  XaXKav^ov,  XaXKÎrTjÇ,  MeXavTjjpia,  StSfiVy  Mt<rv,  Dioseor., 
6,  114-118.  [Chalcanthum  (from  ^«Ak-oS.  hrass,  and  ârBoÇ^floioer)  is  vitriol  of  any  kind:  Spain 
la  given  as  a  local it^r;  Ckalcitis,  a  disiutegrating  pyrites,  iron  or  copper,  impregnated  with  the 
same,  as  a  resuit  of  its  altération;  Melanteriti  (fr.  fxéXay,  ink),  a  salt-like  chalcauthus,  or  eartb 
contaiiiing  it;  8oi*u,  a  black  earth  ur  stoue  impregnated  with  some  vitriol;  Misu^  a  yellowish 
vitriol ic  stone,  perhaps  partly  copiapite,  and  partly  yellow  ocher  impregnated  with  vitriol  of 
some  kind.] 

Atramentiim  sutorium  =  Chalcanthum,  Chalcites.  Sory,  Misy,  Plin,,  34,  29-82;  evidently 
fai  part  from  Dioscorides.  [The  description  of  Chalcanthum  gives  promineAce  to  blue  vitriol, 
while  its  use  as  shoemaker's  iuk  (which  Atr.  sutorium  signifies)  implies  the  preseuce  of  green 
(or  iron)  vitriol,  the  material  still  used  for  blackening  leather;  Chalcites  and  sory  are  the  same  as 
above:  Misy  is  yellow  and  pulvérulent,  like  the  minerai  now  called  copiapite.] 

Atramentum  sutorium  =  Melanterla  =  Chalcanthum,  Chalcites,  Sory,  Misy,  Agrie.,  Foss., 
212-214,  1546;  Kupferwasser  id.,  Interpr.,  468,  1546.  [The  first  three  of  thèse  names  are  syno- 
nyms  for  any  vitnol  or  ail;  and  iuclude  (as  partly  also  in  Dioscorides)  capillary  or  wool-îike, 
pluinose,  stalactiiic,  aud  salt-like  kinds.  besides  Lapis  atramenti;  Agricola  mentions  the  varietiea. 
Atramentum  sutorium  eandidum  (=  XevKôior  Qr.\  which  is  white  or  zinc  vitriol:  A.  s.  mride, 
which  is  green  vitriol;  A.  s,  eœruleum,  which  is  blue  vitriol:  Sory,  a  gray  or*b)ackish  stone,  often 
nodular  (glebœ  rotundœ).  impregnated  with  any  vitriol;  Misy,  a  yellow  efflorescent  or  mealy 
vitriol.  Goslar  in  the  Harz  is  the  principal  locality  cited  by  Agricola.  Cftalcites  is  said  to  be 
between  sory  and  misy  in  texture,  and  rulira  et  œris  colore;  perhaps  a  red  ocher  (a  fréquent  resuit 
of  the  altération  of  pyrites)  coutaining  copperas  and  some  unaltered  pyrites. 

Atramentum  viride,  a  quibusdam  Vitreolum  vocatur,  Alberius  Magnus,  De  Min.,  Libr.  6,  c. 
3.  1270.  Vitriolum  Agric.,  ib.,  218.  [So  named  from  vitrium,  glass,  in  allusion  to  the  glassy 
appearance  of  the  crystals  of  vitriols;  Agricola  speaks,  in  connection  with  his  explanation  of  the 
word.  of  "A.  eandidum  translucidum  instar  Crystalli."] 

Atramentum  Qesner,  Foss.,  18,  1565;  divided  into  A.  album  durum  Goslarianum  |^or  Zinc 
vitriol],  A.  viride  [or  Iron  vitriol],  A.  cœruleum  Cyprium  pulcherrimum  [or  Blue  vitnol],  etc. 
Melanteria.  Sory,  Misy,  Oesner,  ib.,  15, 16. 

Vitriolum  WaUerius,  Min.,  155.  1747,  and  Oronstedt,  Min..  118.  1758;  a  genus  including  the 
species  V.  Cupri  (=  V.  Cypri,  V.  Veneris);  2,  V.  viride  (=  V.  ferri.  V.  martis);  8,  V.  album,  vel 
zmci  (from  Goslar);  besides  4,  V.  mixtum  (a  mère  mixture);  5,  6.  Terra  vitriolica  and  Lapis 
atramentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  including  Lapis 
atramen  tarins  fia  vus,  or  Misy, 


751.  MEI<ANTERITXI.  MeXarrTfpta,  XaXKctvBov,  etc.,  Dioseor.  Chalcanthum,  Atra-. 
mentum  sutorium,  etc.,  Plin.  Melanteria,  Atramentum  sutorium  viride,  Agric.  Vitriolum  pt. 
Albertus  Magnus.  Atramentum  viride  Oesrier,  Vitriolum  viride,  V.  ferri,  V.  martis,  Walleritis, 
Green  Vitriol.  Copperas.  Sulphate  of  Iron.  Fer  sulfaté  Fr.  Mélantérie  Beud.,  Tr.,  2.  482, 
1882.  Luckite  Carnot,  Bull.  Soc.  Min..  2,  168,  1879.  Alcaparrosa  verde  8.  Amer.,  Raimondi, 
Min.  Pérou.  212,  1878.    Vitrolo  verde  Span. 

Monoclinic.     Axes  à:h  :è  =  1-1828  :  1 :  1-5427;    /S  =  75°  44^'  =  001  A  100 
Zepharovich*. 

100  A  110  =  48^  54',  001  A  101  =  43^  44',  001  A  011  =  ♦ôô^  13^'. 
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Fomis*! 

a  (100,  M) 
b  (010.  Ki) 
c  (001,  0) 
m  (110,  /) 

mm'"  =  •97* 
CIO      =    20" 
a«       =    82" 
c<        =    61* 
ê^       =62" 
«>'       =  112' 

te  (103,  -  H) 
«   (101, -l-i) 
tt  (801,  -  8-i) 

•   (106,  H) 

48'          ep     = 
6ff          er     =z 
Oi'        cm    = 
46'          en    = 
69'          M     = 
27' 

<   (101. 
0  (018, 
0  (011, 
P  (113. 

40"    9' 
65'  59' 
•80"  41' 
60^  AT 
67"  51' 

l-i)        r  (111,  -  1) 
fi)         n  (311.  -  3-â) 
l-i)         ft  (121.  -  3-à) 
-i)        o-(Î31.2.à) 

ea   =    78"  lli' 
rr"  ^    78"  88' 

/  \ 

e 

\    / 

S0/ 

nn'  =    62"  46' 
flft'  =  117*    (H' 

ao"  =  138'  44' 

Giystals  (artif.)  short  prismatic  in  habit;  usnally  in  capillary,  fibrons,  stalactitio, 
^and  concretionary  forme  ;  also  massive  and  palyernlent. 

Cleavage  :  c  perfect  ;  m  less  so.  Fracture  conchoidal.  Brittle.  H.=  2.  G.  =  1  'S9 
-l'90;  1*79  Idna.  Luster  vitreous.  Golor,  varions  shades  of  green,  passing  into 
nrhite;  becoming  yellowish  on  exposure.  Streak  nncolored.  Snbtransparent  to 
translucent.    Taste  sweetish^  astringent^  and  metallic. 


Optically  +.     Ax.  pi.  ||  b.     Bz^r  A  eJ  =  -  61' 
weak.     Axial  angles,  Dx.' 


Dispersion  p  >  v,  inclined 


«Hiur 
3H..y 

3U..U 


86"  54' 
86*  49' 
86^  88' 


3Ho.r  =  94"  18' 
3Ho.y  =  94"  34' 
2Ho.bi  =  94"  46' 


fir  =  1-469 
fij  =  1-470 
/?u=  1-478 


2Va.r   =  86 
2Va.y  =  86 


21  i'  (mean) 


3V».bi  =  85"  68i' 


(( 


Comp. — Hydrous  ferrons  snlphate,  FeSO^  +  7H,0  =  Snlphur  trioxide  28-8, 
iron  protoxide  '25'9,  water  45*3  =  100.  Manganèse  and  magnésium  sometimes  re- 
place part  of  the  iron,  the  former  in  the  variety  luckite. 

AnaL— 1,  JaDovsky.  Ber.  Ak.  Wien,  79  (1).  187,  1870.    2,  Carnet,  1.  c. 
An  impure  iron -magnésium  sulpbate  from  Falun,  sold  as  "  botryogen,"  belonga  hère,  see 
tmalyses  by  Blaas,  Ber.  Ak.  Wien.  88  (1),  1185.  1884;  Hockauf,  Zs.  Er.,  12.  268,  1886. 


1.  Idria  O.  =  179 

2.  Utab,  Luekits* 


80i     FeO  MnO  MgO     H.O 

I  39-80    20-87     —    460     45-07  =  99-84 

26-8      21-7      1-9    0-2     [422]  CaO  0-5.  insol.  73  =  100 


Pyr.,  etc.— In  the  closed  tube  yields  water,  and  after  a  time  sulphurous  and  sulphuric  acids. 
On  cbarcoal  turns  at  flrst  brown,  tben  red,  and  finally  black.  becoming  magnetic.  With  tbe 
fluxes  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  by  a 
tincture  of  nutgalls.  Exposed  to  the  air  becomes  covered  with  a  yellow  powder.  which  is  tbe 
ferrie  sulpbate. 

Obs.— Tbis  sait  usually  proceeds  from  tbe  décomposition  of  pyrite  or  marcasite,  which  readily 
afford  it,  if  occasionally  moistened  while  exposed  to  tbe  atmosphère.  Occurs  near  Goslar  in  tbe 
Harz;  Bodenmais  in  Bavaria;  Falun.  Sweden;  at  Hurlet.  near  Paisley;  and  in  many  mines  bi 
Europe  and  elsewbere.  Usually  accompanies  pyrite  in  tbe  U.  States,  occurring  as  an  emorescence; 
at  Copperas  Mt.,  a  few  miles  Ë.  of  Bain  bridge.  Ohio.  it  is  associât  ed  with  alum  and  pyrite. 

Luckite  is  from  the  **  Lucky  Boy  "  mine,  Butterfleld  Cafion.  Utab. 

Ref.~i  Ber.  Ak.  Wien,  79  (1).  183, 1879,  measurements  of  tbe  pure  iron  sulpbate;  the  prés- 
ence of  magnésium  in  varying  amounts  makes  a  sensible  change  in  angle,  cf.  Zeph.,  1.  c.  and 
Rg.,  Pogg.,  91.  325.  1854:  Schrauf,  Jb.  Min.,  1,  236,  1886.     Cf.  epsomîte.  p.  938. 

«  Cf.  Brooke,  Ann.  Phil..6.  120,  1823;  Mlr..  Min.,  550,  1852. 

Bammelsberg  sbows  that  there  is  a  close  relation  in  form  between  tbe  monoclinic  melanterite 
and  orthorbombic  epsomite,  Kr.  Ch.,  425. 1881.  See  also  Schrauf,  Ber.  Ak.  Wien,  39, 894,  1860; 
Zeph..  1.  c.    »  Dx.,  N.  H.,  173.  1867. 

BouRBOLiTB.  Lefort,  C.  R.,  66,  919,  1862.  An  impure  sulpbate  of  iron,  apparently  a 
mixture  of  melanterite  and  a  ferrie  sulpbate;  from  Bourboule,  in  the  Dept.  of  Puy-de-Dôme» 
J'rance.    Derived  apparently  from  tbe  altération  of  marcasite.    Lefort's  analyses  obtidned: 


SO, 

FCaO, 

FeO 

H.O 

38  04 

5-06 

16-08 

40-80  =  100 

87-55 

8-71 

13-88 

89-91  =  100 

35  22 

8-25 

12-99 

43*54  =  100 

It  is  a  friable  greenish  substance,  partly  soluble  in  water  and  partly  in  acids. 
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762.  MAT.T.ARPrrB.    Camoi,  Bull.  Soc.  Min.,  2. 117, 1879. 

Monoclinic^  MId.    In  crystalline  masses  with  fibrous  structore.    Oolorless. 
Gomp. — Hydrous  manganèse  sulphate^  MnSO*  +  7H,0  =  Sulphur  triozide 
'28*9,  manganèse  protoxide  25*6,  water  45'5  =  100. 

Analyses  by  Caniot  aud  Rioult  agrée  closely.  1.  c.  and  App.  ni.  p.  72. 

Pyr.,  etc.—  Easily  soluble  in  waier.  Changes  rapidly  on  exposure;  effloresces,  becomes 
opaque,  and  linally  pulvérulent.  la  decomposed  by  strong  heatinç.  losing  the  sulphuric  acid  and 
water.  and  leaviug  a  reddish  brown  residue.  Carnot  obtained  from  a  solution  of  maneanese 
sulpbate  at  15**  C.  tbe  sait  MnS04  -{-  ÔHaO  In  tricliuic  crystals;  but  at  a  température  of  6  C.  he 
obtained  monoclinic  crystals  witb  tbe  composition  MnS04  -f  7HsO. 

Obs.— Occurs  in  a  gray  clay-like  gangue,  witb  quartz  sand  and  barite.  From  the  silver 
mine  "  Lucky  Boy,"  south  of  Sait  Lake,  near  Butterfield  Cafion,  Utah. 

763.  PISANITB.  F.  Pisani,  C.  R.,  48,  807,  1859.  Pisanit  Kenng.,  Ueb.  1859,  10.  1860. 
Cyanoferrite  Adam,  Tabl.  Min. ,  66. 1865.  Cuproferrite  Ih8  Ctoùseaux,  N.  R. ,  157, 1867.  Kupfer- 
^isenvitriol  Oerm. 

Monoclinic.    Axes  à:i:é=  11609  :  1 :  1-5110;    /3  =  74°  38|'  =  001  A  100 
Des  Cloizeaux*. 

100  A  110  =  48°  13^',  001  A  ÎOl  =  62°  26^,  001  A  011  =  55°  32^. 

Forma:  ô(010,  «).  c(001,  O);  m  (110,  /);  w  (108,  -  J-i)»  <  (ÎOl,  1-*);  o(011,  l-i);  /î (5-5-22, A). 
n  (Î12,  i),  r  (889.  t). 

Angles  mm"'  =  *96°  27',  ew  =  ♦20'  34',  o</  =  111"  4'.  erc  =  49'  17',  itn'  =  70'  6'.  em  =  *79'  SV. 

In  concret ionary  and  stalactitic  forms,  occasionally  showing  distinct  crystals. 
Cleavage:  c  easy.     Luster  vitreous.     Color  brignt  blue.     Becomes  ocherous 
externally.    Optically  -f  •    Ax.  pi.  |  b.    Bx»  nearly  ||  axis  à.    Axial  angles^  Hintze*. 

2Ha.r  =  86"    8'  2Ha.y  =  85''  52'  2H.Lgr  =  86'»    8' 

2Hor  =  94'  25'  2Ho.y  =  94°  59'  2Ho.gr  =  95'  81' 

Gomp. — An  iron  vitriol  (melanterite)  with  the  iron  in  part  replaced  by  copper, 
<Fe,Cu)SO,  +  7H,0. 

AnaL— Pisani,  1.  c.    2,  C.  Hintze,  Zs.  Kr.,  2.  809,  1878. 


SO, 

PeO 

CuO 

H.O 

1.  Turkey 

29-90 

10-98 

15-56 

43-56  =  100 

2.  Tuscany 

28-84 

und. 

10-07 

und. 

^  r.,  eto^—B.B.  ffives  with  the  fluxes  reactions  for  copper.    Otherwise  like  melanterite. 
Obs.— Occurs  witb  cbalcopyrite  at  a  copper  mine  in  the  interior  of  Turkey.    The  interior  of 
the  minerai  bas  sometimes  druses  of  minute  crystals.    Also  as  a  récent  formation  at  the  mines  of 
•cbalcopyrite  and  pyrite  near  Massa  Marittima,  Tuscany. 
,Re£— >  N.  R.,  157,  1867.  »  Zs.  Kr.,  2.  309.  1878. 

754.  BXBBBRTTB.  Cobalt  Vitriol  Sage,  J.  Phys.,  39.  53.  1791.  EobaltTitriol  Eopp, 
-Gehlen's  J..  6.  157.  1808.  Red  Vitriol.  Sulpbate  of  Cobalt.  Rbodhalose  Beud.,  Tr.,  2,  481, 
1832.    Bieberit  Haid.,  Handb..  489.  1845. 

Monoclinic.     Axes  à  :  î  :  (5  =  1-1815  :  1  : 1-5325;  /3  =  75°  IQf'  =  001  A  100 
Marignac'. 

100  A  110  =  48°  49',  001  A  101  =  43°  22',  001  A  011  =  56°  0'. 


Forma: 

b  (Oia  «) 
e  (001,  0) 

m  (110,  /)                 i  (ÎOl.  1-î)          0  (011,  14)              n  (121,  -  2-à) 
/  (103.  -  fî)           e  (018,  H)           ♦•  (111.  -  1)            ^  (131,  2-à) 
«  (101.  -  l-i) 

mm    = 

4ii           = 

•97'  38'           «^  =    52'  36'           w  =  55'  38'           ev    =    78'  18' 
20'  39'           «•'  =  112'*    0'           cm  =  80'  24'           rr'   =    78'    6' 
43'  22'           C9  =  •56'    0'           en  =  67'  36'           nn'  =  116'  42*' 
61'  51* 
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Usually  in  stalactites  and  criists,  investing  other  minerais. 

G.  =  l'924y  artiiicial  crystals,  Schiff.  Luster  vitreous.  Color  flash-  and  rose- 
red.     Subtransparent  to  translucent.     Friable.     Taste  astringent. 

Conip. — Hydrous  cobalt  sulphate,  CoSO^  +  7H,0  =  Sulphur  trioxide  28'5, 
cobalt  oxide  26-6,  water  44-9  =  100. 

PjTTm  etc.~lQ  a  matrass  yields  water,  and  when  strongly  heated,  sulphur  dioxide.  Gives  a 
blue  bead  witb  borax. 

Obfl.— In  the  nibbish  of  old  mines  at  Bieber,  in  Hesse;  al  Leogang  in  Salzburg;  at  Très 
Puntas,  near  Copiapo,  Chili. 

Beiidaut's  name  Rhodhalose  is  net  an  admissible  derîvative  from  poôàet^.  roM-eoUn^ed,  and 
ÂAs,  èalt,  and  is  unmineralogical  in  its  termination;  it  should  bave  been  Rhodohalite.  Instead 
of  making  it  right  (in  whicb  case  it  would  be  no  longer  Beudant's  name),  it  appears  better  to 
adopt  the  name  applied  by  Haidinger,  derived  from  the  lougest  known  locality. 

Réf.— '  Mem.  Soc.  Phys.  Genève,  14,  345.  1855.     See  also  Rg.,  Kr.  Ch.,  1,  419,  1881. 

CuPROMAGMEBiTB.  ScocM,  Rend.  R.  Accad.  Se.  Napoli,  Oct.,  1872;  Zs.  G.  Ges.,  24.  506. 
Found  at  Vesuvlus  as  a  product  of  the  éruption  of  April,  1872,  in  bluish  green  crusts.  consisting 
of  copper  vitriol  and  sulphate  of  magnésium.  From  the  solution  crystals  ara  obtained  having  the 
composition  (Cu,Mg)S04  +  7HsO,  and  isomorphous  with  iron  vitriol. 


756.  OHALOANTUITJB.  XàXKavBov,  Chalcanthum  pt.,  Diaseor,,  Plin.,  Atramentum 
{XBryiieum,  Agrie,  Qemer.  Vitriol um  Cupri  =  V.  Cypri  =  V.  veneris,  Wa/i.,  CV^^n^t.  Sulphate 
of  Copper,  Blue  Vitriol,  Copper  Vitriol,  feupfervitriol  Oerm.  Couperose  bleue.  Cuivre  sulfaté, 
Fr.  Vitriolo  di  Rame  liai.  Cyanose  Beud,,  Tr.,  2,  486, 1882.  Chalkanthît  «.  KobeU,  Tafeln, 
81,  1858.    Vitriolo  azul  8pan. 

Triclinic.  '  Axes  à:l:è-  0-56562  :  1  :  0-55067;  a  =  82°  21i',  P  =  73°  10|' 
y  =  77°  37i'  Kupffer*. 

100  A  010  =  ♦lOO^  41',  100  A  001  =  105°  37^',  010  A  001  =  94°  21^. 


Fonns': 
a  (100,  t'-i,  n  Mlr.) 
h  (010,  ir\,  r  Mlr.) 
c  (001,  0,  o  Mlr) 

1. 


d  (210,  ii') 
m  (110.  /'.  tMlr.) 
h  (120,  i-Ô') 
a  (180.  t-5') 

2. 


/  (3Î0,  ï-â) 
r  (2Î0,  '»-2) 
ir(lîO,  '/,  m  Mlr.) 


*  (011,  l'V) 


«  (021.  24') 
q  (Oîl.  'M) 
10(021, '2-i) 

P  (111.  1) 


€td    = 

am   = 

ah    = 

bm 

aM 

mM 

ck 

ev 

eq 

ew 

ep 

cm 


IS'*  47' 
80**  51' 


53" 
•69' 

25" 

56" 

29" 

49" 

27" 

44"  51' 

54'' 57' 
107"  17' 


24' 
50' 
59' 
50' 
18' 
82' 
20' 


mp 
es 
ap 
(ùc 

kp  := 
M  = 
bp     = 

bë  = 
bx  = 
ô'«   = 


s  (121,  2-0') 
a?  (131,  8-â') 
s  (121,  '2-5> 


•52"  20* 
62"  65' 


59" 

•109" 

50" 


10' 
88' 
28' 


68"  46' 
♦76"  88' 


55* 
40' 
41* 
71' 
54* 


2i' 
47' 
14' 
89' 

2i' 


Crystals  commonly  flattened  |  p.  Occnrs  also  massive,  stalactitic,  reniform^ 
sometimes  with  fibrous  structure. 

Cleavage:  M,  ???,  p  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  2*5. 
G.  =  2*12-2  30.  Luster  vitreous.  Color  Berlin-blne  to  sky-blue,  of  différent 
shades;  sometimes  a  little  greenish.  Streak  uncolored.  Subtransparent  to  trans- 
lucent.    Taste  metallic  and  nauseous. 

Optically  — .  Acute  bisectrix  in  the  right  quadrant  behind;  a  plane,  8, 
normal  to  it  makes  the  following  angles.  Pape*  (see  Introduction,  p.  xxxiiî): 

p8  =  72"  52J' 


m8  =  81"  31' 


M8'  =  43^  41' 


Dispersion  p  <  v.     Axial  angle,  2V  =  56°  2'.      Refractive  indices  for  the 
D  line,  râpe': 


a  =  1-5156 
Also     a  =  1-5140 


13  =  1-5894 
/î  =  1-5368 


y  -  1  -5464 
r  r=r  1  5483 


2E  =  93*  1'  K.* 
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Comp. — Hydrous  cupric  sulphate,  CuSO^  +  6H,0  =  Sulphur  trioxide  32-1, 
cupric  oxide  31*8,  water  36*1  =  100. 

P3rr.,  etc. — In  tbe  closed  tube  yields  water,  aud  at  a  higher  température  sulphur  trioxide. 
B.B.  witb  soda  ou  cbarcoal  yields  metallic  copper.  With  tbe  lluxes  rencts  for  copper.  Soluble 
in  water;  a  drop  of  tbe  solution  piuced  on  a  surface  of  iron  coats  it  witb  metallic  copper. 

Obfl.~Found  in  waters  issuing  f  rom  mines  and  in  connection  witb  rocks  containing  cbal- 
copyrite,  by  tbe  altération  of  whicb  it  is  f ormed.  Some  of  its  f oreign  localities  are  tbe  RammeU- 
berg  mine  near  Qoslar  in  tbe  Hara;  Falun  in  Sweden;  at  Parys  mine,  Auglesea;  at  varions 
mines  in  Co.  of  Wicklow;  formerly  in  crystals  au  inch  long  at  Tinç  Tang  mine  in  Gwennap; 
also  Rio  Tinto  mine,  Spain.  Tbe  waters  of  tbe  Rio  Tinto  mine  baveyielded  annually  1,800  cwt. 
of  copper,  consuming  2,408  cwt.  of  iron.  At  Wicklow  about  500  tons  of  iron  were  laid  in  tbe 
pits  at  one  time,  and  in  about  12  montbs  tbe  bars  were  dissolved,  and  eacb  ton  of  iron  yielded  1| 
to  2  tons  of  a  reddisb  mud  wbich  was  cernent  copper  (Cementkupfer  Oerm.)  containing  for  every 
ton  16  cwt.  of  pure  copper.  It  bas  been  observed  at  Vesuvius  among  tbe  products  of  tbe  érup- 
tion of  1855;  at  Copiapo.  Cbili,  witb  stypticite. 

Foimd  at  tbe  Hiwassee  copDer  mine,  also  in  large  quantities  at  the  Isabella  andother  mines» 
in  Polk  Co.,  Tennessee,  80  m.  from  Cleveland;  at  tbe  Canton  mine,  Georgia.  In  Arizona,  at 
the  Yavapai  mine  near  Clifton.  Grabam  Co.,  and  at  Jérôme,  Yavapai  Co. 

On  tbe  ancient  ehalcanthumy  see  p.  645.  Beudant's  name  eyanoee  (with  eyanosite  derived 
from  it,  from  Kvaros)  is  rejected  like  other  names  in  wbich  tbe  terminal  s  of  the  Greek  is 
retaincd     Moreover,  eJialeanihiU,  mesjixng  flowers  of  copper ^  is  old  and  good. 

Réf.—»  Poge.,  8,  218,  1826.  «  Mlr.,  Min.,  566,  1862.  Gdt.,  Index,  2,  277,  1888.  »  Pape, 
Pogg.,  Erg..  6,  a5,  1878;  cf.  also  ib.,  138.  864,  1868  (corrosion  ellipsoid.  etc.).  *  Koblrausch. 
Zs.  Kr.,  2,  102.  1877, 


766.  STNGBNITB.    v.  Zepharomeh,  Lotos,  187,  218,  June,  1872;  Ber.  Ak.  Wien.  67  (1), 
128.  1873.    Kaluszite  i^um^^f,  Min.  Mitth.,  117,  1872.    Kalk-Eali-Sulfat  Germ, 

Monoclinic.     Axes  à:h:é=  1-3699  :  1  :  0-8738  ;    /3  =  •76*'  0'  =  001  A  100 
Zepharovich*. 

100  A  110  =  53**  2i',  001  A  101  =  28°  12',  001  A  011  =  40°  17^'. 


Fomui*  : 
a  (100,  irl) 
b  (010.  i-i) 
e  (001,  0) 

h  (810,  ^8) 


k  (610,  i-8) 
l  (410,  t-4) 
e(310,  ^S) 
A  (210.  ^2) 
€  (650.  1^) 


m  (110.  /) 

g  (130,  i-i) 

p  (203,  -  fi) 
r  (101,- 1-i) 


u  (loi,  1-t) 
V  (201,  2-i) 
q  (011.  M) 

o  (111,  -  1) 


a>(Ill.  1) 
n  (221,  2) 
i  (411,.  44) 

6  (211,  2-2) 


a«      =  •23'  581' 
ee"'  =    47**  48' 
U"    =    67''  18' 


mm 

99' 
wr 

a'tt 

a'v 


'/» 


=  106*  5' 
=  41M4' 
=  47M8' 
=  67M8' 
=  43**  U' 
=    80' 85 


eo    =  42M7' 

cm  =  8r88' 

ecD    =  51'    9' 

en    =  71^46' 

ao    =  55M0i' 
aq    =  ♦79*'  22' 

a^oa  =  72''  55' 

00'    =  66"  50' 

ûjo)  =  77'  57' 


1. 


Twins:  tw.  pi.  «,  observed 
in  the  lamellar  aggregates;  also 
on  artif.  cryst.'  Crystals  pris- 
matic  and  flattened  ||  a  ;  faces 
a  vertically  striated,  also  i9,  \. 


m 


Fig,  1,  2,  After  Rumpf. 


Cleavage:  m  perfect;  a  also  perfect.  Fracture  conchoidal.  Brittle.  H.  =  2*5. 
G.  =  2*603.  Luster  vitreous.  Colorless  or  milky-white.  Transparent  to  trana- 
Incent. 

Optically  — .     Ax.  pi.  J.  ô.    Bx  A  ^  =  +  87°  14',  hence  nearly  J.  a. 


2E,  =  4r  86' 
2E,  =  41*  85'        2E^,  =  46*  22'        /î  =  1-55 


2Ey  =  44"  28' 


2E„  =  49''  45'  TVA." 


'W 


2Vr  =  26'  81'       2Vbi  =  29*  34'  Vrba.« 


Comp.— CaSO,.K,SO,  +  H,0  =  Sulphnr  trioxide  48-8,  lime  17-1,  potash  286, 
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water  5*5  =  100;  or,  Calcium  sulphate  41*5,  potassium  sulphate  53*0,  water  5*5 
=  100. 

.—1,  Ulllk.  Min.  Mitth.,  120,  1872.    2.  VOlker,  Ber.  Ak.  Wien,  66  (1),  197,  1872. 


CaO 

K«0 

H,0 

16-88 

28  55 

6  47>                           =r  99*84 

16-97 

2808 

5-86  (also  0*46  MgO)  =  99*89 

80. 

1.  }    4844 

2.  4904 

*  Also  in  one  anal.,  1*42  Na,CL 

Pyr..  etc.— In  the  flame  of  a  Bunsen  gas-bumer  becomes  milky,  colora  the  flame  violet,  and 
melts  easily  to  a  colorless  (oq  cooling  white)  bead,  with  a  ciystalline  granular  texture.  In  closed 
tube  gives  off  water,  décrépi  ta  ting  yiolently.  Easily  attacked  by  water,  dissolving  îd  part  with 
tbe  séparation  of  calcium  sulphate.  Vrba  fouud  that  one  part  of  syngenlte  dissolved  in  400  pts. 
of  water,  like  gypsuni. 

Obs. — Found  in  cavities  in  halite  at  Kalusz,  East  Galicia;  it  occurs  below  the  level  of  the 
"  Abraum  Salts  "  (p.  983),  and  in  gypsum-anhydrite-bearing  rock  sait.  Name  deriyed  from 
cvyyevTfî  (related),  alluding  to  its  close  relation  to  polyhalite. 

Artif. — The  artificial  sait  is  well  known  ;  it  wns  described  by  Miller^  and  Lang*  a$  ortbo- 
rhombic,  which  bas  led  to  the  supposition  of  dimorphi8ln^  It  is  shown.  however.  by  Zepharo- 
vich  that  the  natural  and  artificial  salts  are  identical  and  both  monocliuic,  but  the  lai  ter 
often  twins. 

Réf.—»  Ber.  Ak.  Wien.  67  (1).  128,  1873.  «  Brz.,  Min.  Mitth.,  47,  1878,  also  Zeph.,  1.  c. 
*  Min.  Mitth.,  198,  1872.  «  Lotos.  212,  1872.  quoted  by  Zeph.;  cf.  also  Murmann  &  Rotter.Ber. 
Ak.  Wien,  34,  136,  1859.  *  J.  Ch.  Soc.,  3,  348.  1850,  Min.  Mitth.,  47.  1873.  •  Lang,  Ber.  Ak. 
Wien,  61  (1),  194.  1870.    '  Rurapf,  p.  123;  Ug.,  Kr.  Ch.,  446,  1881. 

767.  LÔWEITB.    Lôweit  Haid.,  Abh.  Ges.  Wiss.  Prag,  4,  1846;  Eaid.,  Ber.  Fr.  Nat 
2,266.1847.    Loeweite. 

Tetmgonal.  Cleavage  octahedrons  yield  the  angles  68°  16'  and  74°  58'.  Mas- 
sive, clejivable. 

Cleavage:  basai,  distinct;  prismatic,  imperfect;  octahedral  in  traces.  Fracture 
conchoidai.  H.  =  2-5— 3-0.  G.  =  2-376.  Luster  vitreous.  Color yellowish-white 
to  honey-yellow,  also  reddish.    Taste  weak. 

Optically  uniaxial,  positive.  Double  refraction  strong;  œ  =  1*491,  e  =  1*494, 
Haid. 

Corap. — Hydrous  sulphate  of  magnésium  and  sodium,  MgSO^.Na,SO^  +  ^ï^fi 
=  Sulphur  trioxide  521,  magnesia  13*0,  soda 20*2,  water  14*7  =  100;  or.  Magnésium 
sulphate  39-1,  sodium  sulphate  46*3,  water  14*7  =  100. 
AnaL— 1,  Earafiat,  1.  c.    2,  Hauer,  Jb.  G.  Reichs.,  605.  1856. 


80. 

MgO 

Na,0 

H.O 

1. 

52-85 

12-78 

18-97 

14-45 Fe,0,,AUO,  066  =  9921 

2. 

52-58 

14-81 

18-58 

14-80  Fe,0„NaCl  tr.=  10022 

Obs.— In  pure  crystalline  masses  an  inch  thick,  Involved  with  foliatedanhydrlte.at  theiscbl 
sait  mine.  Anstria. 

Knmed  after  A.  LOwe  of  the  Mint. 


768.  BIiÔDITS.    Blôdit  John,  Unters.,  1811.     Astrakanit  (7.  Bo9e,  Reis.  Ural,  2,  270. 
271,  1842.    Simonyit  Tschermak,  Ber.  Ak.  Wien,  60  (1),  718,  1869.    Warthite.    Bloedite. 

Monoclinic.     Axes  ^  :  5  :  <5  =  1-34940  :  1  :  0-67048;  p  =  79°  21}'  =  001  A  100 
Groth  and  Hintze*. 

100  A  110  =  52°  59',  001  A  101  =  24°  6',  001  A  011  =  *33°  23'. 

Forma':  n   (210.  t-â)  r  (ÎOl,  14)*  w  (112,  i)  «  (212. 1-2) 

a   (100,  «)  l    (820.^1)  y  (201, 2-1)  v  (111,  1)  0(121.-2-0) 

*   (010,  »4)  m  (110,  /)  d(011.  M)  y  (221,  2)  s  (131,-8^) 

e    (001,0)  V  (120,  ta)  «(021,  2-i)  ^   (Si  1.  8-8)  «(121.2-2) 

A  (310.  t-8)  ^  ^130,  i^)»  ^  (111^  .  1)  .   (211.  2-2)  /  (144.  l\? 
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1. 


2. 


/»# 


AA'" 
nn"' 

ir 

mM 
y  y' 

cr 

«« 
M 

ee' 

cp 

cm 

cw 

eu 

cy 


AT  4St! 

67"  6' 

82'  58' 

105'  58' 

4r  ly 


28' 
28' 
50' 
66' 
105' 
♦86' 
88' 


18' 
16' 
6' 
46' 
87' 
55' 
37' 
23'  15i' 
42'  5' 
63'  82' 


ÙO  = 

0f  = 

et  = 

e»  = 

ap  = 

ad  r= 

a*u  = 


52'  10' 

61'  48' 
82'  58' 


55^ 
60" 
81' 
75' 

pp'  =  *57' 

uu'  = 

yy"  = 

oo'  = 

m'    = 
M'    = 

W'    = 


65 
91 
95 


O       K 


16i* 

4' 

8' 

18' 

42i' 

9è 
59' 

38' 


117'  89* 
54'  44' 
8ô'  26' 


Fig.  1,  2.  Stassfurt,  after  Groth. 


In    short    prismatic    crystals 
of ten  highly  moaified.  Also  massive 
granular  or  compact,  also  somewhat  fibrous. 

Cleavage  not  observed.  H.  =  25.  6.  =  2  22-2 -28.  Luster  vitreous.  Colorless 
and  transparent  to  bluish  green,  reddish  yellow  and  translucent;  also  flesh-red  to 
brick-red.     Taste  faint^  saline  and  bitter. 

Optically-.  Ax.  pi.  \h.  Bx^  A  (J  =  -  44°  48',  Bx^  A  <5=  -  43°  21'.  Axial 
angles'  : 


2Ha.r  =  71'  ir 

2Ha.bi  =  78'  22' 


2Ho.r  =  113*  23' 

2Ho.w=    108' 


2Vr  =  70'  5' 


55' 


Pr  =  1-500 
2Vbi  =  72'  34' 


Var. — The  original  hlôdiie  from  Ischl,  analyzed  by  Johu,  was  massive,  somewhat  fibrous, 
flesh-red  to  brick-red  in  color,  and  splintery  in  fracture.  The  oëtrakanite,  from  near  Astrakhan, 
was  in  whitish  crystals.  Simonyite  from  Hallstadt  was  supposed  to  differ  from  blOdite  in  not 
efflorescing  in  the  air,  which,  however,  has  been  shown  not  to  be  true  of  the  characteristic 
minerai. 

Comp. — Hydrons  snlphate  of  magnésium  and  sodium,  MgSO^.Na,S0>  +  4H,0 
=  Salphur  trioxide  47*9,  magnesia  12'0,8oda  18"6,  water  21*6  =  100;  or.  Magnésium 
salphate  364,  sodium  sulphate  42*0,  water  21*6  =  100. 

Analyses  agrée  closely  with  the  formula;  one  by  Paul,  Stassfurt.  gave:  SO*  48'14,  MgO 
11-97.  Na,0  18-55,  H,0  21  00  =  10026,  Zs.  G.  Ges.,  23,  671,  1871  ;  see  also  5th  Ed..  p.  659; 
Tschermak,  1.  c.  (simonyite);  Zimmermann,  Stassfurt,  quoted  by  Luedecke,  \.c.etal,  Foullon 
obtained  a  somewhat  abnormal  composition  (12*6  MgO,  24  HaO,  etc.)  for  blOdite  from  Hall  in 
Tyrol  (Jb.  G.  Reichs.,  38,  1,  1888). 

Pyr.,  etc. — Heated  loses  water  rapidly;  at  a  red  beat  fuses  quietly  to  a  transparent  globule» 
which  is  white  on  cooling.     Somewhat  déliquescent  in  a  moderately  moist  atmosphère. 

Obs. — From  the  sait  mines  of  Ischl;  at  Hallstadt  (nmonptte)  in  thin  layers between  rock  sait; 
at  Stassfurt  in  crystals,  sometimes  an  Inch  across,  on  the  massive  rainerai  or  on  carnallite.  Also 
from  sait  lakes  near  Astrakhan,  east  of  the  mouth  of  the  Volga;  the  soi!  of  the  country  near 
Mendoza,  between  San  Luis  de  la  Punta  and  the  foot  of  the  Andes,  especially  east  of  San  Juan, 
occurring  in  imperfect  crystals  at  the  junction  of  two  layers  of  common  sait,  one  to  two  feet 
below  the  surface.  Also  common  in  northem  Chili  in  the  Pampa  del  Torb,  Atacama  (Dietze, 
Zs.  Er.,  19,  446.  1891),  and  at  Cerros  Pintades,  in  Tarapaca  (Schulze,  Vh.  Ver.  Santiago,  2,  54, 
1889).     In  India,  in  rock  sait  at  the  Varcha  mine,  30  miles  from  Shahpur,  Punjab. 

Named  after  the  chemist  and  mineralogist  Blôde.  Simonyite  from  F.  Simony,  who 
discovered  the  Hallstadt  locality. 

Réf.—'  Stassfurt,  Zs.  G.  Ges..  23.  670,  1871  ;  also  Rath.  Pogg.,  144, 686, 1871.  •  See  Groth, 
and  Hintze,  1.  c,  and  vom  Rath.  1.  c.  Brezina  noted  on  simonyite  c,  n,  m,  d,  p,  Ber.  Ak.  Wien, 
60  (1),  718,  1869,  Min.  Mitth.,  20,  1872. 

»  Schimper,  Punjab,  Zs.  Kr.,  1,  71,  1877. 

*  Luedecke.  Zs.  Nat.  Halle,  69,  157,  1886.  Cf.  also  Bûcking,  Douglashall,  Westeregeln,  Zs. 
Kr.,  15,  568,  1889. 

A  sulphate  of  magnésium  and  sodium  having  the  formula  NaaS04.4MgS04  +  7HaO*ls  men- 
tioned  by  Domeyko  as  occurring  at  Canota,  55  miles  from  Mendoza,  Argentine  Republic.  An 
analysis  gave: 


SO.  83-4;> 


MgO  14-00 


Na,0  4-60 


H,0  47-95  =  100 


It  is  fibrous  in  structure,  white,  translucent. 
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769.  BOU88INOAX7LTITB.  B,  Beehi,  C.  R.,  68,  588«  1864.  Cerbolit  0.  Fiopp,  Ueb. 
Ann.,  Suppl.  Bd.  8,  1,  1872. 

Monoclinia  For  artif.  cryst.,  axes  à:h:è  =  0-7438  :  1  :  0-4862;  /3  =  71°  SO' 
=  001  A  100  Brooke*. 

100  A  110  =  35°  15',  001  A  101  =  27°  17^',  001  A  011  =  24°  47î'. 

Fonns:    b  (010,  t-i).  e  (001,  0);  m  (110,  7).  /  (180,  i^),  n  (201.  -  2-i),  r(201,  2-i),  q(011,  Ui), 

o  (111.  - 1).  ê  (iii,  1). 

Angles:  mm"  =  *70**  30'.  W  =  60'  80'.  en  =  41"  26',  <t  =  ♦64*'  80',  q^  =  49"  86*',  eo  = 
82'  44i ,  em  =  *75^  15',  c»  =  44^  llf .  «?'  =  87   40 .  w'  =  65"  29^. 

Crystals  prismatic  (m)  with  c  prominent.  6.  =  1-68-1-72.  Bx  nearly  |  â. 
Ax.  pi.  I  à.    Axial  augles  and  indices,  Heusser*: 

2Er  =  77°  26'  2Ey  =  77-28  2Ew  =  75°  50' 

/Sr  =  1-46772  /3j  =  1-47369  >âfw  =  1-48461 

Comp. — A  hydrous  sulphate  of  ammonium  and  magnésium  (NHJ,SO^.MgSO^-f 
6H.0  =  SO,  44-4,  MgO  ll'l,  (NHJ,0  14  4,  H,0  30-0  =  100;  or.  Ammonium  sul- 
phate 36-7,  magnésium  sulphate  33-3,  water  30'0  =  100. 

AnaL—l,  2,  O.  Popp.  1.  c:  1  of  crystals  obtainedby  recrystallizadou  ;  2.  crystallized  product 
f rom  evaporatiou  of  lagoon  watere. 

80,  MgO       (NH4),0        H.O 

1.  {  44-89  1105  9  88  8516  =  99*98 

2.  I  44 80  10-27  9 32  8467  FeO  0-88,  MnOt)-78.  CaO  084  =  100-01 

Obs.— Occurs  hi  the  water  of  the  boric  acid  la^oons,  Tuacan^,  especially  at  the  f umaroles  of 
Jf  onte  Cerboli;  the  amount  increases  as  the  quantity  of  borou  diminishes. 

Réf.— >  Ann.  Phil..  7,  117.  1824.  Cf.  Kg.,  Kr.  Ch.,  447.  1881.  «  Heuaser.  Pogg..  91.  606. 
1854. 

A  soft  white  minerai  occurring  in  irregular  granular  masses  in  Sonoma,  California.  gave 
Ooldsmith:  80«  88  86,  MgO  16-56,  (NH^iO  508.  HjO  4055  =  100.  G.  =  167.  Proc.  Acad. 
Pbilad.,  264.  1876. 


760.  PIOROMBRim.    Picromeride  ScoeeAt.  Mem.  Incend.  Yesuv.,  191. 1855.   Pikromerlt 
Rg.,  Min.  Ch..  281,  1860.    Schoenite  B,  Eeiehardi,  Jb.  Min..  602,  1865,  840,  1866. 

Monoclinic.    Axes  à:  i  :  i  =  0-7265  :  1 :  0-4900;  /3  =  ♦75°  12'  =  001  A  100 
Scacchi  ' 

100  A  110  =  *35°  5',  001  A  101  =  29°  5f ,  001  A  011  =  *25°  21'. 


Formai 
a  (100,  ti) 
b    (010,  i-i) 

mm'"  =  70"  10' 

mm'    =  sr  r 

nn'      =  70'  58' 
m'        =  50*^  46i' 


c  (001,  0) 
m  (110,  /) 
M   (280,  ^^)• 

ee  =  68M9' 
çç'  =  ÔO**  42' 
eo    =  W  81' 


n  (120.  *-à)« 
ê  (180,  t  à)« 
6  (201,  2-i) 

em  =  77"  56' 
ctt  =  44'  14' 
<»'    =  88'  54' 


2. 


q  (OU.  U) 
0  (111.  -  1)« 
u  (ÎU.  1) 

t*«'  =  48"  25' 
ao  =  49"  11' 
a'u  =  68"  44' 

3. 


Figs.  1-3,  Aschersleben,  Luedecke. 
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Ab  a  white  crystalline  incrustation;  the  solation  of  tfais  (Vesuvius)  yielded 
Scacchi  the  crystals  described  by  him.  G.  =  2-10-2 "20.  Also  rarely  in  natoral 
crystalsy  f .  1-3,  Luedecke. 

Optically  +.      Ax.  pi.  ||  *.     ac  =  -  1°  0'  or  ta  =  13°  48',  hence  Bx^,  A  ^  = 

—  76°  12'.     Dispersion  p  >  v.    Axial  angles,  M.  &  B.* 

2H  =  48*  22'      2E  =  74°  2'     2V  =  48"  21'      flr  =  1*468      fij  =  1470     /îw  =  1-476 

Also,  Des  Cloizeauz  ^: 

2Er  =  72**  20'  2Bt  =  71'  16'  2Vr  =  47"  87  A-  =  1*462 

Comp. — ^Hydrons  sulphate  of  magnésium  and  potassium,  MgSO^.K,SO^  +  6H,0 

=  Sulphur  trioxide  39*8,  magnesia  9*9,  potash  23*4,  water  26*9;  or.  Magnésium 

sulphate  29*9,  potassium  sulphate  32*2,  water  26*9  =  100. 

AnaL— 1,  2.  H.  Reichardt,  Jb.  Min.,  602,  1865;  840,  1866.  8,  Staiite,  Zs.  Nat.  Halle,  68, 
658,  1885.    4,  Rosenthal,  ibid.    6.  Niedzwiedzki.  Vh.  G.  Reichs.,  149,  1890. 

SO,        MgO        K.O        H,0 

1.  Leopoldshall  89*74       1040       2828       26*87   Cl  028  =  10057 

2.  "  88-52       11-56       2282      [26  29]  Cl  0  81  =  100 
a  Ascbereleben  88  85         964       2801        28  49   =  99*99 

4.  "  89-49        10-40       2899        26*54  Cl  0  99  =  101*41 

5.  Galusz  G.  =2*10  89*78       10*01        22*85       26  71  Na,0 1 54,  0  0*48=  100-87 

Pyr.,  etc.— Loses  11  p.  c.  water  at  lOO"",  and  ail  the  rest  by  beating  to  188**,  Reicbardt. 
Accordiug  to  Grabam,  tbe  artificial  sait  loses  ils  water  wholly  at  182°. 

Obs.— Found  at  Vesuvius  among  tlie  salte  produced  at  the  éruption  in  1855,  in  crystals 
along  with  crystals  of  cyanochroite,  an  isomorphous  species  in  which  copper  replaces  the  magné- 
sium. Further  as  a  thin  incrustation  upon  the  kainite  of  Leoix)Idshal1,  Stassfurt  (schoeniU);  also 
at  Aschersleben  in  the  kainite  région  ;  with  kainite  at  Gkilusz  in  East  Galicia. 

Named  from  niK^ôÇ,  hiUer,  and  fiépoî,  pari,  in  allusion  to  the  magnésium  présent. 
SehoeniU  is  for  the  mining  officer  Schoene  of  Leopoldshall. 

Réf.—'  L.  c.  The  artificial  crystals  bave  been  measured  by  Brooke,  Murmann  and  Rotter, 
and  Rammeisberg  with  results  agreeing  for  the  most  part  with  the  above,  cf.  Rg.,  Er.  Ch.,  1,  448, 
1881.  *  Luedecke,  Zs.  Nat.  Halle,  68,  651, 1885.  *  Murmann  and  Rotter,  Ber.  Ak.  Wien,  34, 142, 
1859.    *  Dx.,  Propr.  Opt.,  2,  51. 1859. 

761.  OTANOOHROITB.    Cianocroma  Scacchi,  Mem.  Yesuv.,  191,  1855. 

Monoclinic.    Axes  à:i:è  =  0*7477  :  1  :  0-5052  ;  /3  =  ♦75^  30'  =  001  A  100 

Scaccbi' 

loo' A  110  =  ♦35°  54',  001  A  ÎOl  =  38°  13',  001  A  011  =  26°  3|'. 

Porms:  a  (100,  i-î),  b  (010,  «),  c  (001,  0);  m  (110,  J);  rf  (ÎOl,  l-i),  d  (501,  2^); 
^  (011,  l-i);    n  (îll,  1);    M  (Î21,  2-à). 

Angles  :    w  =  68*  10',    en  =  44"  81',    »»'  =  49*  89^,    mm'  =  85*  82f .    m'  =  •52'  82 . 

In  crystalline  crusts  of  a  clear  blue  color,  crystals  obtained  from  solution. 
Artif.  crystals  of  this  sait  hâve  been  measured  by  Brooke*. 

Optically  +.     Ax.  pi.  y  ô.     ac  =  +  4°  23'  or  ta  =  18°  53',  hence  Bx^  A  è  = 

—  71°  7'.    Dispersion  p  >  v.    Axial  angles,  Murmann  and  Rotter': 

2H  =  49^  89*      2E  =  76'  12*      2V  =  48'  58'      fir  -  ^  489      fl^  =  1491      /?«  =  1-498 

€omp. — Hydrous  sulphate  of  copper  and  potassium,  CuSO,.K,SO^  +  6H,0  = 
Sulphur  trioxide  36*3,  cupric  oxidu,  17*9,  potash  21*3,  water  24*5  =  100;  or, 
Cupric  sulphate  36  1,  potassium  sulphate  39*4,  water  24*5  =  100. 

Obs.— From  the  saline  crusts  formed  on  the  lavas  during  the  éruption  of  Vesuvius  in  18.55. 

Named  in  allusion  to  the  color  from  KvavoS,  blue,  and  XPÔ<^t  color.  Scacchi 's  name  bas 
been  cbanged  to  the  above,  in  order  to  secure  the  termination  ite  and  avoid  ambiguity  (the 
minerai  containing  no  chrome). 

ReH-i  L.  c.  •  Ann.  Phil..  7,  118,  1824.  »  Ber.  Ak.  Wien,  34.  169,  1859.  Cf.  Re..  Kr. 
Ch..  1.  462.  1881. 
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762.  POLTHAZJTB.  Polyhalites  8tr<m,,  Comment.  Soc.  R  GOtting.,  4,  180.  Polyhalit 
8tr<m.,  Unten.,  1,  444.  1821. 

Probably  monoclinic^     Usually  in  compact  fîbrous  or  lamellar  masses. 

Cleavage  easy  in  one  direction.  H.  =  2ô-3.  G.  =  2*769;  2*784  Pfeiffer. 
Luster  résinons  or  slightly  pearly.  Streak  red.  Color  fiesh-  or  brick-red,  some- 
times  yellowish.  Translucent  to  opaque.  Taste  bitter  and  astringent^  but 
very  weak. 

Comp. — Hydrous  sulpliate  of  calcium,  magnésium,  and  potassium,  2CaS0«. 
MgSO,.K,SO,  +  2H,0  =  Sulphur  trioxide  532,  lime  18-6,  magnesia  6-0,  potash  156, 
water  60  =  100;  or.  Calcium  sulphate  45  2,  magnésium  sulphate  19*9,  potassium 
sulpliate  28-9,  water  6-0  =  100. 

Analyses  conform  cloeely  to  tlie  formula  after  déduction  of  impuritics  (NaCl^FeiOs,  etc.): 
see  5th  £d.,  p.  641;  also  SchoUcr,  Berchtes^den.  Jb.  Min.,  578.  1869;  v.  Lill,  Stebnik,  Galida, 
Min.  Mitth ,  89,  1874;  £.  Pfeiffer,  Stassfurt  [Ârch.  Pharm.,  219.  1881],  Zs.  Er.,  10,  524. 
1885.  et  al. 

TjT.y  etc. — In  the  closed  tube  gives  off  water.  B.B.  fuses  at  1-5,  colors  the  flame  yellow. 
On  charcoal  fuses  to  a  reddish  globule,  whicb  in  R.F.  becomes  white.  and  on  cooling  bas  a  saline 
bepatic  taste;  with  soda  Ifke  glaubeiite.  Witb  fluorite  does  uot  give  a  clear  bcad.  Partially 
flohible  in  water,  leaving  a  residue  of  calcium  sulphate  whicb  dissolves  in  a  large  amount  of 
water. 

Obs.— Occurs  at  the  mines  of  Ischl.  Ebensee,  Âiissee,  Hallstadt,  and  Hallein  in  Austria, 
with  common  sait,  gypHiim,  and  anh^drite;  at  Berchtesguden  in  Bavaria;  at  6tassfurt,  cf.  kieser- 
Ite.  p.  932;  at  Stebnik,  Galicin;  at  Vie  in  Lormine. 

The  name  polyhalite  is  derived  troni  noXvî,  many.  and  âAç.  sait,  in  allusion  to  the  number 
of  salts  in  tlie  constitution  of  the  miuenil. 

Réf. — 1  Cf.  Dx.,  N.  R..  202,  1867,  who  flnds  that  the  Ischl  Tariety  is  amorphous,  Inclosinga 
biaxial  minerai  whose  ax.  pi.,  about  the  +  bisectrix,  is  strongly  inclined  to  the  plane  of  cleavage 
and  oblique  to  the  direction  of  Ûbers. 

Kruottb  PrechU  Ber.  Ch.  Oes.,  14,  2188,  1881.  Near  polyhalite.  Massive,  crystallioe. 
H.  =  3-5.     G.  =  2-801. 

Formula,  4Ca80«.MgSO«.K,S04  +  2HtO  =  Calcium  sulphate  62*8.  magnésium  sulphate  18*7» 
potassium  sulphate  19*9,  water  4*1  =  100.     Anal. — Precht  : 


CaSO* 

MgSO* 

K,S04 

H.O 

NaCl 

1. 

6315 

1871 

18-60 

416 

0-38   •= 

100 

2. 

63-85 

18-34 

17-85 

4-20 

0-80    = 

10004 

In  cold  water  the  magnésium  sulphate  is  dissolved,  and  gypsum  and  the  double  sait 
KaS04.CaS04  -|-  2U9O  are  left  insoluble;  in  hot  water  the  magnésium  and  potassium  sulphates 
are  dissolved  out,  and  ouly  the  gypsum  is  left  hehind.  I^amed  for  the  Mining  Director,  D.  Krug 
?.  Nidda. 

Mamanitb  a.  Ooebel  Bull.  Ac.  St.  Pett  rsb  ,  9,  16,  1865.  Like  polyhalite  in  aspect  and 
characters,  but  stfited  to  bave  the  CaO,  MgO,  KaO  in  the  ratio  3:  2:  1.  Color  white;  luster 
silky;  structure  foliated  fibrous.  In  noduU-s  as  large  as  the  tist,  at  tbe  sait  mine  of  Maman  in 
Persia,  with  carnallite,  and  also  investiug  or  intersectiug  nodules  of  carnallite. 

763.  WATTBVILLITB.    Singer,  Inaug.  Diss.  Wûrzburg,  p.  18,  1879. 

In  very  minute  acicular  crystals,  orthorhombic  or  monoclinic;  in  part  twins;  forms  fine 
fibrous  aggregates.  G.  =  1*81.  Color  suow-wliite.  Luster  silky.  Taste  first  sweet,  then 
astringent. 

domp.— Perhaps  CaS04.Na,804  +  4HaO  =  Sulphur  trioxide  45-7.  lime  160.  soda  20*6, 
water  17*7  =  100;  or,  Calcium  sulphate  38*8,  sodium  sulphate  43-5.  water  17*7  =  100. 

The  calcium  is  replaced  in  part  by  magnésium  and  about  one  third  of  the  sodium  by  potas- 
sium.   The  water  corresponds  more  closely  to  4iHiO. 

Anal.— Singer,  1.  c,  after  deducting  83*69  p.  c.  hygroscopic  water. 

80,       AUO,     FeO       NiO      CoO       CaO       MgO       K,0      Na,0       H.O 
4401        0*24       0*88       105        1*30       16*87       2*49       4*74       10*46       17*78  =  99*77 

P3rr;,  etc.— B.B.  swells  up  and  fuses  with  difflculty  to  a  white  blebby  enamel.  Veiy 
soluble  in  water;  from  the  concentrated  solution,  crystals  of  gypsum  separate  on  standing, 
and  still  more  quickly  on  warming. 

Obs.— Found  on  lignite,  associated  with  other  related  sulphates  on  the  Bauersburg, 
Bischofsheim  vor  dem  Rhôn,  in  Bavaria.    Named  after  M.  v.  Watteville,  of  Paris. 
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Alum  and  Halotrlchite  Groupa. 

The  Altjms  proper  are  isometric  in  crystallization  and,  chemically,  are  hydrona 
snlphates  of  aluminium  with  an  alkali  métal  and  12  {Le.,  if  the  foimala  is  doubled, 
24)  molécules  of  water.  The  Halotrichites  are  oblioue  in  crystallization,  com- 
monly  fibrous  in  structure,  and  are  hydrous  sulphates  of  aluminium  with  magnésium, 
manganèse,  etc.;  the  amount  of  water  in  some  cases  is  given  as  22  molécules,  and 
in  others  24,  but  it  is  not  always  easy  to  décide  between  the  two. 

The  species  hère  included  are  not  easily  distinguisbable  by  tbe  taste  or  extemnl  cbaracters, 
and  hence  early  authors  on  minerais  include  ail  under  one  or  two  names.  The  old  synonymy 
and  the  history  of  the  species  are  therefore  more  coaveniently  given  hère  thau  under  tbe  several 
subdivisions  oi  the  group. 

^TvnvTfpia  Or.  Alumeu  Plin.  [embmciug  vitriols  as  well  nstbeaUims].  ^yiarr}  arvTtrrfpia 
Diose.  [embracinç  the  fibrous  or  feathery  kinds,  Sxiott^  being  from  axi^eiv,  Icui,  aud  alluding 
to  the  eiisy  subdivision  into  fibersl.  TpixirTji  Dioscr.  [fr.  6/oiç,  hair.  it  embracing  capillary 
kinds].  Alumcn  fossile,  Oerm.  Âuiun.  Oeaner,  Foas.,  1505  [vitriols  beiue^excl.,  and  comprising 
the  var.  A.  candidum  Neapolitauum  (fr.  Naples),  A.  capillare,  ib.,  A.  Placodes  (latas  crustas 
habcus),  il).,  etc.].  Alun.  Alumen  [including  var.  a  solidum,  fi  crystallisatum,  y  piumosum,  or 
Fjftder-Aluu],  Wall.,  Min..  161,  1747.  Alun.  Argilla  acido  vitrioli  imbuta.  Cronst,,  115,  1758. 
Argilla  vitriolata  [=  Sulphate  of  Alumina]  Bergm.,  Sciagr.,  1782.  Alaun,  Haarsalz,  Federalaun 
[ail  as  one  species,  or  if  two,  without  ri>;ht  distinctions],  Wern.,  and  other  Min,  àrfarel^QQ. 
Alumine  sulfatée  alkaline  H.,  Tr.,  2,  27b,  1801  [citing  Vauquelin  s  anal,  of  potash-alum.  but 
including  ail  alums]. 

In  1795  Elaproth  proved  (Beitr,  1,  811),  and  in  1792  Breislak  (Essais  Min.  sur  la  Solfatara, 
etc.),  that  some  alum  (that  of  Miseuo  aud  the  Solfatara,  near  Naples)  was  polcuth-alum,  lu  1802 
Klaproth  sliowed  (Beitr.,  3,  102)  that  the  Federalaun  of  Freyenwald  was  iron-alum.  Beudant 
ascertained  that  there  was  a  native  alum-like  minerai  which  had  the  constitution  attrîbuted  in  the 
last  ccntury  to  true  alum— that  is.  was  a  simple  svlpfiate  of  aluminium,  without  an  alkali  or 
other  protoxide  (Tr.,  449,  1824).  GrQuer,  in  1821  (Gilb.  Anu..  69,  218).  made  known  a  native 
ammonia-alum;  Thomson,  in  1828  (Aun.  Lyc.  N.  Y.,  3,  19,  1828),  a  native  âoda-alum;  A.  A. 
Hayes,  in  1845  (Am.  J.  Se,  47,  860),  a  magnesiaalum. 

Alaun  Oerm.    Alun  Fr,    Allume  Ital.    Alumbre  8pan. 

764.  KAIilNITB.  Potash  Alum.  Native  Alum.  Kalialaun,  Ealinischer  Alumsulphat, 
Oerm,    Alumen  Weisbach,  Synops.  Min.,  9,  1875.     Ealinite  Dana. 

Isometric.  Usually  fibrous  or  massive,  or  in  mealy  or  solid  crusts.  Artif. 
cryst.  comraonly  octahedral,  also  cubic  and  with  d  (110,  i),  n  (211,  2-2),  p  (221,  2), 
and  the  pyritohedron  e  (210,  i'-2)'.     Twius:  tw.  pL  o. 

H.  =  2--2-5.      G.  =  1*75.      Luster  vitreous.      Color  white.     Transparent  to 

translucent.      Often  exhibits  anomalous  double  refraction'.      Rcfractive  index, 

n  =  1-4557  for  D,  Fock". 

The  anomalous  double  refraction  was  early  explained  by  Biot'  as  due  to  lamellar  polaHza- 
tion,  but  Reusch'  (Pogg.,  132,  618.  1867)  showed  that  this  hypothesis  would  not  answer,  since 
the  more  transparent  the  crystals  the  more  distinctly  the  phenoinena  are  shown,  but  that  they 
were  probably  to  be  explaiued  by  secondary  internai  tension.  The  subject  bas  been  discussed 
by  Mallnrd  ^,  from  bis  staudpoiut  an  octahedral  cristal  being  regtirded  as  made  up  of  eight 
hexagonal  pyramids  having  tbeir  bases  coincidcut  with  the  octahedral  faces  and  their  vertices  at 
the  center.  Again  by  Klocke',  wbo,  after  giving  the  results  of  detailed  observations,  shows  that 
Mallard's  hvpothesis  does  not  explain  the  facts  observed,  but  they  are  rather  to  be  i^ferred  to 
secondary  aisturbances  in  tbe  normal  isotropic  molecular  structure.  The  investigations  of  the 
same  author  bave  extended  also  to  the  etching- figures  and  related  points. 

Comp. — Hydrous  sulphate  of  aluminium  and  potassium,  K,SO^.AI,(SOJ,  + 
24H,0  =  Sulphur  trioxide  33-7,  alumina  10-8,  potash  9*9,  water  45-6  =  100; 
or.  Potassium  sulphate  18*1,  aluminium  sulphate  36*3,  water  45*6  =  100. 

The  alum  from  Vulcano  con tains  traces  of  caesium  and  rubidium.  Cessa. 

Pyr.,  etc.— B.B.  fuses  in  its  water  of  crystallization,  and  froths,  forming  a  spongy  mass; 
with  cobalt  solution  an  intense  blue;  on  charcoal  gives  a  hepatic  mass.  Soluble  in  from  16  to  20 
times  its  weight  of  cold  water,  and  in  little  more  than  its  weight  of  boiling  water. 

Obs.— Enloresces  on  arçillaceous  minerais,  and  more  particularly  alum  slate.  Whitby  in 
Torkshire  is  a  uoted  locality,  also  Hurlet  and  Campsie  near  Glasgow.  Also  obtained  at  the 
Yolcanoes  of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Maryland.  bas  aJfforded  large  quantifies  of 
alum.  An  alum.  formerly  described  from  the  caves  of  tbe  Unaka  Mts.,  Eastem  Tennessee,  in 
Sevier  Co. ,  is  mentioned  with  analysis  on  p.  955  (=  apjohnite);  masses  a  cubic  foot  in  siza 
hâve  been  obtained. 
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R«C:^i  Cf.  Weber,  Pogg..  109,  879,  1860.  See  also  Wiilff,  Zs.  Kr.,  6.  81.  1881.  •  Fock, 
Zb.  Kr.,  4,  598,  1»80.  On  the  refractive  indices  and  dispersion  of  various  alums  (Ga-Cs,  Ga-Th» 
etc.),  sce  Soret,  Bibl.  Uuiv.,  20,  617,  1888. 

*  Biot.  C.  R.,  12,  967.  13,  155,  891.  1841.  Reuscb,  Pogg.,  182,  618.  1867,  or  Ber.  Ak. 
Berlin,  424,  Juue,  1867.  Mallard.  Ann.  Mines.  10,  116,  1876.  Elocke,  Jb.  Min.,  1,  58,  158, 
1880;  also  on  etcbing-figures,  etc.,  Zs.  Kr.,  2.  126,  298,  296,  552,  1876. 

766.  TSOHBRBCIOITB.  Ammonia  Alum.  Ammoniakalaun,  Ammonalaun,  Qem. 
Ammonalun  Beud,,  2.  497,  1882.    Tschermigit  «.  KàbeU,  Tafeln  Bestimm.,  1858. 

In  ocbihedrons  and  fibrous. 

H.  =  1-2.  G,  =  1*50.  Luster  vitreous.  Color  white.  Transparent  to 
translucent. 

Comp. — HydrouB  sulphate  of  aluminium  and  ammonium,  (NH  J,SO^. A1,(S0  J,+ 
'24H,0  =  Sulphur  trioxide  35-3,  alumina  11*3,  ammonium  oxide  5*7,  water  47*7  = 
100;  or.  Aluminium  sulphate  37'7,  ammonium  sulphate  14-6,  water  47*7  =  100. 

An  annlysis  of  ammonia  alum  occurring  in  white  fibrous  plates  near  Dus,  Bohemia,  gave 
DeichmQller  (Isis,  p.  83, 1885): 

80.84*99  AliOs  11-40  (NH«),0  888  H,0  49*72  X*  0*06  =  100 

■  Alkali  sulphate  uot  yolatilized. 


r.,  eto. — lu  the  closed  tube  yields  water  and  ammonium  sulphate;  B.B.  sublimes;  on 
-charcôal  gives  a  coiUlng  of  ammonium  sulphate,  and  Icaves  a  residue  which  gives  a  fine  blue 
with  cobalt  solution;  with  soda  gives  ammonia  fumes,  and  the  reaction  for  sulphuric  acid. 

Obi. — From  Tscbermig,  and  from  the  mine  near  Dux,  in  Bohemia.  This  sait  is  manufactured 
from  the  waste  of  gas  works,  and  used  extensively  in  place  of  potash  alum. 

766.  MBNDOSSmi.  Soda  Alum.  Natronalaun,  Natrumalaun,  Oerm,  Natronalun 
Huoi.  2,  448.  1841.  Solfatarite  pt.  Bhep,,  Min.,  2,  187,  1885  (not  in  Min.  of  1857).  Menddzite 
Dana,  Min  .  658,  1868. 

In  white  fibrous  masses. 

H.  =  3,  and  G.  =  1*88  Thomson.  Externally  white  or  pulvérulent.  Some 
resemblance  to  fibrous  gypsum,  but  harder. 

Comp. — Hydrous  sulphate  of  aluminium  and  sodium,  Na,SO^.Al,(SOJ,  + 
24H,0  =  Sulphur  trioxide  34*9,  alumina  ll'l,  soda  6-8,  water  47'2  =  100;  or, 
Sodium  sulphate  15'5,  aluminium  sulphate  37'3,  water  47*2  =  100. 

Some  doubt  exists  as  to  the  amount  of  water,  which  is  sometimes  taken  as  22,  or  even  20, 
molécules;  the  theoretical  amounts  corresponding  to  thèse  are  45*0  and  42'7  p.  c.  Thomson's 
«arly  analysis  gave  41  '96  p.  c.  HsO.  The  normal  amount,  however,  can  hardlv  differ  from  that 
of  the  other  isometric  alums.  This  is  conflrmed  by  an  analysis  by  Mon  (Ch.  News,  44,  218, 
1881),  of  a  soda  alum  from  Shimanè.  Prov.  Idzumo,  Japan: 

80,  84-78  Al,0, 11  27  Na,0  726  H.O  4674  =  100 

Pyr,  etc. — Kesembles  ordinary  alum. 

Obs.— Occurs  near  Mendoza,  m  the  Argentine  Republic. 

Tbomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru,  which  he  called 
Bubsesquisulphate  of  Alumina  (Phil.  Mag.,  22,  192,  1848):  SO»  8205,  Al,0,  2265,  Na,SO« 
6'50.  H,0  89-20  =  101*20.    G.  =  1584. 


767.  TABfARUarrXI.    H.  Schulu,  Vh.  Ver.  Santiago,  2,  56,  1889. 

Structure  fibrous.  H.  =  1.  G.  =  203-204.  Luster  vitreous.  Colorless.  Composition 
like  mendozite,  but  contnius  only  half  as  much  wuler:  NaiS04.Al«(804)»  +  12HtO  =  Sulphur 
trioxide  45-7,  alumina  14-6,  soda  89,  water  808  =  100.     Analysis: 

SO,  45  66       AUO,  14  48      Na,0  904       CaO  020      CoO  tr.      H.O  8086      Cl  012  =  10086 

From  the  Cerros  Pintados.  Tarapacâ,  Chili.    Named  from  the  Pampa  del  Tamarugal. 
An  alum  {alumbre  naiito)  analyzed  by  Domeyko  (Min.,  2d  App.  to  8d  Ed.,  p.  80,  1888)18 
near  the  above  and  may  be  the  same  thing;  he  obtained: 

SO,  41-94         AUO,  1510         Na,0  10  70  CaO  0  89         H,0  81*87  =  100 
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768.  PIOKBRINOrTE.    JSa^M,  Am.  J.  8c.,46, 360, 1844.    Magnesia  Alum  A.    Magnesla- 
^alaun,  Talkerde-Alaun,  Oerm.    Alumbre. 

Monoclinic?  In  fine  acicular  crystals;  in  long  fibrous  masses;  and  in  efflo- 
rescences. 

H.  =  1.  Luster  sîlky.  Color  white,  yellowish,  pale  rose-red.  Becomes 
pulvérulent  and  white  on  exposnre.    Taste  bitter  to  astringent. 

Comp. — Hydrous  sulphate  of  aluminium  and  magnésium,  MgSO^.Al,(SOJ,  + 
22H,0  =  Snlphur  trioxide  37*3,  alumiua  11*9,  magnesia  4'7,  water  461  =  100;  or, 
Aluminium  sulphate  39'9,  magnésium  sulphate  14*0,  water  46'1  =  100. 

Some  autbors  give  24H9O,  but  tbis  is  not  coDÛrmed  bv  tbe  analyses. 

Anal.— 1,  Hayes,  1.  c.  2,  Scbulze,  Vh.  Ver.  Santiago.  2,  58,  1889.  8,  Schickendantz, 
Brackebusch,  Min.  Argendna,  74,  1879;  also  otber  analyses  giving  similar  resuit».  4,  H.  How, 
J.  Ch.,  Soc,  16,  200,  1868.    6,  Goldsmitb,  Proc.  Ac.  Pbilad.,  833, 1876. 

G.  80a      Al.O,      FeO     MgO    CaO      H,0 

1.  Cbili  86-82      1218      0-43»      4  68      013      4045  HCl  060  =  9974 

2.  ••  37-28      11-85  •  008»»      4  64      0-31      4610  Cl  002  =  100-23 


80. 

Al.O, 

FeO 

MgO 

CaO 

86-32 

1218 

0-43» 

4-68 

0-13 

37-28 

11-85 

•  008»» 

464 

0-31 

3702 

10-90 

— 

6-75 

1-80 

86-3d 

10-64 

0-58» 

4-79 

._ 

8.  Argentine  R.  3702      1090        —        675      1-80      44  95  =  100-91 

4.  Newport,  N.  8.  86-38      1064     0-58»     479       —       46-Ô6  CoO  006,  Ni  014, 

[CuO  0.02.  K.O  0-28,  slate  0-72  =  9957 
6.  Colorado  1*729  88  69      1190        —        4  89      068     41*94  sand  1*90  =  100 

•  Incl.  MnO.       »►  CuO, CoO. 

In  two  other  trials  How  obtained:  SO.  86-36.  3659,  and  H.O  4616,  4607. 

Pyr.,  etc.— In  tbe  matrass  yields  water,  and  acts  like  other  alums.  Tastes  like  ordinaiy 
-alauQ/ 

Obs.— From  tbe  Cerros  Pintades,  nortbem  Cbill,  and  at  other  points.  From  various  points  in 
tbe  Argentine  Hepublic  (Brackebuscb,  Min.  Argent.,  74,  1879).  From  Colorado  City,  Colorado 
(anal.  5).  Also  from  N.  Scotia.  in  Newport,  on  tbe  bank  of  tbe  Meander,  as  an  efflorescence  on 
tbe  slate  or  sbale  (Silnrian)  of  a  sbeltered  cliff ,  wbere  it  results  from  tbe  action  on  tbe  sbale  of 
decomposing  pyrite— and  probably  a  kiud  containing  traces  of  cobalt  and  nickel. 

Named  after  tbe  Hon.  John  Pickering  of  Boston  (d.  1846).. 

8Tii^^KNITE  L,  Darapaky,  Vb.  Ver.  Santiago,  107, 1886. 

Occurs  in  slender  acicular  crystals.  Apparently  intermediate  between  mendozite  and 
pickeringite.  but  somewbat  doubtful.    Composition,  (Nas.Mg)804.Al.(S04).  +  24H.O.  Analysis: 


I    80,86-1        Al.O,  11-6       MgO  10       Na.0  2  7       K.O  <r.        H.O  476  = 


99-0 


Occurs  with  otber  sulpbates  at  tbe  old  mine  of  Alcaparossa,  near  Copiapo.  Cbili.  Named 
after  tbe  mining  engtneer  Ënrique  Sttlven. 

Sesqui-Magnesiaalaun  of  Darapsky  (1.  c,  Jb.  Min.,  1, 131, 1887)  isan  alum  near  pickeringite 
from  tbe  Cerros  Pintades,  Chili,  for  which  tbe  formulais  calculated  IjMgSO*.  Al.(S04),+26iH,0. 
Tbe  bomogeneity  of  tbe  substance  Is  well  questioned  by  Grotb.    Analyses: 

80,  Al.O,         MgO  H.O        MgCl.        insol. 

1.  Compact    87-93  775  818  4522  020  0-73  =  10011 

2.  "  85  95  11-60  5-82  45*97  024  0*86=    9994 
8.  Fibious      35-17           10*26           6*90           4854           014  ~  = 

An  analysis  is  also  given  of  an  altered  kind. 

Tbe  foUowing  are  near  each  otber,  and  related  to  pickeringite;  tbey  require  furtber 
«zaminatiou. 

SoNOMÂiTB  E.  Ooldsmith,  Proc.  Ac.  Pbilad..  268,  1876.  Crystalline.  G.  =  1  604.  Silky 
luster.    Colorless.    Composition.  3MgSO«.Al,(804),  +  83H.O.    Analysis: 

I    80,  88-54         Al.O,  801         FeO  1*78         MgO  788         H.O  [4484]  =  100 

From  tbe  neigbborbood  of  tbe  Geysers,  Sonoma  Co.,  Califomia. 

PiCROALLUMooBNB  Q.  Bost&T,  BoU.  Com.  Gcol.,  802,  1876.  Stalacdtic;  in  nodular  and 
fibrous  radiated  masses.  Color  white,  with  a  rose-red  tinge.  Streak  nearly  white.  Semi- 
translucent.  Taste  acld,  bitter.  Composition,  if  bomogeneous,  2Mg80i.Als(S04),  +  28H.O. 
Analysis: 

80,  Al.O,  MgO  H.O 

86  89  916  8  19  45  69  K.O  0-37,  CoO  tr,  =  9980 
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Fuses  easily  in  its  owd  water  of  crystallization,  aod  swells  out,  becoming  opaque  and 
porous.     Dissolves  in  slightly  warmed  water,  formiug  an  acid  solution,  from  which  oblique 

Erisms  resembllng  ^psum  separate  on  slow  evaporation.    Occurs  with  sulpbur  and  melantente» 
i  tbe  iron  mine  of  Y  igneria,  Island  of  Elba. 

DuMBEiCHERiTE  Doelter,  Capverd  Insein,  98,  1882. 

Monoclinic  ?.    In  thin  crusts  consisling  of  aggregated  columns.   Taste  astringent.    Soluble 
in  water.    Composition,  4Mg804.Ala(S04)s  +  SBHsO.    Analjsis,  F.  Eertscber: 

80,  86-65       A1,0,  714       MgO  11-61        H.O  4501        Na,0,a  tr.  =  100-41 

From  crevices  in  the  lava  of  tbe  Paule  valley,  8.  Antfto,  one  of  the  Cape  Verde  islands. 
Named  after  A.  von  Dumreicber  of  Lisbon. 

Aromite  L.  Darapgky,  Jb.  Min.,  1,  49,  1890. 
Crystalline.     Fracture  conchoidal. 

R^mbles  epsomite,  but  B.B.  swells  up  slightly»  and  is  decompoeed  rapidly  on  exposure» 
Composition,  6Mg804.AU(S04)9.54H,0.    Aualysis: 


80, 

A1,0, 

MgO 

H,0 

1. 

33-71 

500 

12-71 

48-58  =  100 

2. 

33-21 

115 

15-90 

49-87  =  100-3 

From  the  Pampa  de  Aroma,  in  the  northem  part  of  Tarapacâ,  Chili. 

A  related  sulphate  from  the  neighborhood  of  Copiapo  is  near  aromite.    It  is  in  fibrou» 
masses.    Color  yellowish.    Luster  vitreous,  dull.    Anaiysis: 


80, 

A1,0, 

FeO 

MgO 

Na,0 

CuO 

HaO 

34-59 

4-68 

9-45 

2-87 

1-03      . 

2-12 

45-36 

Cl  tr.  =  100-10 

The  copper  belongs  to  admixed  copper  sulphate. 

769.  HALOTRIOHITE.  Federalaun  vom  Freyenwalde  (with  anal,  showing  it  to  be  an 
iron  alum)  Klapr.,  Beitr.,  3,  102,  1802.  Eisenalaun  Oerm,  Iron  Alum.  Halotrichit  (^^^dtvr, 
Gruudr-,  691,  1839.  Hversalt  Forchhammer,  JB.  Ch.,  23,  263,  1843.  Halotrichine  ScaeeM, 
Mem.  Geol.  Camp.  Nap.,  84,  1849. 

Monoclinic  or  triclinic.  Silky  fibrous.  Yellowish  white.  Taste  inky- 
astringent.     Becomes  dull  and  pulvérulent  on  exposure. 

Comp — FeSO,.Al,(SO,),  +  24H,0  =  Sulphur  trioxide  34-5,  alumina  11-0, 
iron  protoxide  7-8,  water  46*7  =  100;  or.  Aluminium  sulphate  36*9,  ferrous  sul- 
phate 16-4,  water  46*7  =  100. 

The  early  analyses  gave  only  22  HaO;  the  formula  then  requires  :  8ulphur  trioxide  35*9» 
alumina  11-5,  iron  protoxide  8*1,  water  44-5  =  100. 

Anal.-1,  Rg.,  Pogg.,  43,  399,  1848.  2,  Silliman,  Dana  Min.,  226,  1850.  3,  Arppe.  Finsk. 
Min..   1857.      4,   Forchhammer,  1.  c.      5,   Scacchi,  1.  c.       6.   Linck,   Zs.   Kr.,    15,   26.    1888. 

7,  Janovsky,  qiioted  by  Zepharovich,  Ber.  Ak.  Wien,  79  (1),  183, 1879,  after  deducting  impurities. 

8,  F.  W.  Clarke.  Am.  J.  Se,  28,  24,  1884. 

80,     AUO,  FeO  MgO  CaO    H.O 

1.  Môrsfeld  3603    1091    937    023      —     4303  K.O  0-48  =  100 

2.  Urumia  38-81    1062    916      —       —     4161  SiO,  3  34,    Fe,0. 

[1-05  =  99-58 

3.  Finland  84-71    18-33    6-23      —       —     4420  =  9847 

4.  ffversalt  8616    1122    457    219      —     45-63  FetO,  =  100 

5.  Halotrichine  8412      9-76  10-20      —       —     45-92  =  100 

O.Chili  G.  =1-885        8398    10-43    5-55    0*78    0-69    46  94  Ti,0, 0  95  =  99*8^ 

7.  Idria  G.  =  2  04         8490    1029    436    1*94      —     4711  Fe,0. 140  =  100 

8.  Gila  R.,  N.  Mexico  G.  =  189         3719      727  18-59»    —       —     4062  inaol.  0-50  =99-17 

*  A  trace  as  Fe^Oi. 

Lippitt  gives  for  a  sulphate  from  Tepeji,  Mexico  :  SO4  41 '69,  Al 492,  Fe  7-81.  CaO-64 
HaO  43-60  =  98-44,  Ch.  News,  48,  98,  1883. 

The  name  Halotriehite  is  from  âkç,  sait,  and  Bpt^,  hair. 

Berg  butter  {Beurre  de  Montagne)  is  an  impure  alum  or  copperas  efflorescence.  of  a  butter» 
llke  coDsistence,   oozing  from  some  alum  slates.     A  yellowiâi  kind  from  Wetzelstein,  near 
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Baalfeld,  ailorded  R.  Brandes  (Schw.  J..  39,  417,  1828)  :  SO.  84*82,  A1,0.  700,  FeO  9*97. 
MgO  0-80,  Na.O  0-7*i.  (NH4)«0  1*75,  H,0  48*50  =  99*00. 

Pyr.,  etc.— Fuses  \u  its  own  crystallization-water,  cracks  open,  and  if  strongly  heated  eiTes 
off  sulpburic  oxide,  leaving  a  brown  residue;  with  the  fluzes  reacts  for  iron,  and  with  soda  on 
«harcoal  gives  au  hepatic  mnss. 

Obi. — Occurs  at  i3odeDmais,  Ba varia,  aud  at  Môrsfeld  in  Rhenish  Bavaria.  Also  at 
Urumia.  Persia,  wbere  tbe  inbabitauts  use  it  for  making  inkof  a  finequality:  at  Hurlet  aud 
'Campsie  near  Glasgow;  at  BjOrkbakkagârd  in  Finland;  at  tbe  Solfatara  at  Pozzuoli  {halo- 
trichine).  At  tbe  Tierra  Amarilla  near  Copiapo,  Cbili,  in  wbite  silky  fibrous  forms  with  oblique 
extinction  (tricliuic?).     The  HversaU  of  Forclihammer  is  an  allied  alum  from  Iceland. 

Probably  at  Rossville,  Richmond  Co..  K.  Y.  (Beck).  Tbe  related  sulpbaie  of  anal.  8 
occurs  in  wbite  asbestiform  fibers  at  tbe  beadwaters  of  the  Gila  Riyer,  40  miles  north  of 
Silver  City,  New  Mexico;  the  depoeit  of  aluminous  sulphates  is  said  to  cover  some  two  tJbousand 
•acres.  Tbe  sait  anal^zed  by  Lippitt  was  in  fine  flexible  fibers  of  a  greenish  wbite  color,  from 
Tepeji,  State  of  Mexico,  Mexico. 

770.  APJOHNmi.  Manganèse  Alum  Apfohn,  Phil.  Mag.,  12,  103, 1888.  Manganalaun. 
Apjobnit  Oloeker,  Syn.,  298,  1847. 

Bushmanite.  Manganèse  Alum  pt.,  Mangano-magnesian  Alum.  Bosjemanite  Dana,  Min., 
664,  1868.    Buscbmanite.     Boschjesmanite. 

MonocliDic  ?    In  fibrous  or  asbestiform  masses  ;  also  as  crusts  and  efiQorescences. 

H.  =  1*5.  G.  =  1*782  (anal.  3).  Luster  silky.  Color  white  or  witli  faint 
tinge  of  rose,  gieen,  or  yellow.     Taste  like  that  of  ordinary  alum,  but  less  strong. 

Comp.,  Yar. — Hydrous  sulphate  of  aluminium  and  manganèse,  MnSO^.Al,(SOj, 
4-  24H,0  =  Sulphur  trioxide  34*6,  alumina  11*0,  manganèse  protoxide  7'7,  water 
46*7  =  100;  or.  Manganèse  sulphate  16*3,  aluminium  sulphate  37*0,  water  46*7 
=  100. 

Bushmanite  is  iutermedlate  between  pickeringite  and  apjohnite  ;  formula,  (Mn,Mg)S04. 
Al,(S04)«+22  (or  24)  HsO. 

AnaL— 1,  Apjohn.  1.  c.  2,  Ludwig  [Arch.  Pharm.,  143,  97],  Rg.,  Min.  Ch.,  278,  1875. 
8,  W.  G.  Brown.  Am.  Ch.  J.,  6.  97,  1884. 

4,  Stromeyer,  Pogg.,  31,  187.  1881  5,  J.  L.  Smith,  Am.  J.  Bc,  18,  879,  1854.  6,  £. 
Bcbweizer,  Eenng.  Ueb.,  12,  1859. 

Ajifohndte. 

80.       A1,0,    MnO     H,0 

1.  8.  Africa  82-79      10*65      6*60      4815Mg804 108  =  99  27 

-2.  "  85-90      10-47      744      46*99 (NH*)»©  1*54  =  102*84     Finsol.  0*06  =  10007 

8.  SevierCo.Tenn.  85*47      10*08      8*78      44-78  PeO  0*39,  MgO  0*80,  {Co,Ni)0  0*29,  CuO  0*02. 

80t       A1,0,     FeO    MnO      MgO       H,0 
Bushmanite, 

4.  8.  Africa  86*77        1152        —       217        8*69       45*74  KCl  0*20  ^^  10009 

5.  Utah  a5-86        10*40      0*15      2*12        5*94        46  00  K,0  0*20  =  100  66 

'6   Maderanertbal     85*69       10*55      1*06      2*51        8*74       44*26  CaO  0*27.  E,0  0*58,  CuO  0*22, 

[insol.  1-12  =  100 

In  the  last  there  was  some  ammonia  with  the  water. 

Brown  (1.  c.)  shows  that  anals.  1,  2.  4  agrée  with  the  gênerai  fonnula  given  above,  while  the 
others  agrée  with  R,A1«(S04)»  +  51H,0. 

Pyr.— Nearly  the  same  as  for  ordinary  alum,  but  gives  with  fluxes  a  reaction  for  manganèse. 

Obs.— Apjobnite  is  from  Lagoa  Bay  in  South  Africa. 

The  minerai  of  anal.  8  is  from  Alum  Cave,  Sevier  Co..  Tenn.;  it  bad  been  earlier  called 
kalinite.  The  cave  is  situated  at  the  beadwaters  of  the  Little  Pigeon,  a  tributary  of  the  Tennessee 
river:  it  is  properly  an  overhanging  cliff  80  or  100  feet  bfgh  and  800  fect  long  under  which 
the  alum  bas  collected.  It  occurs  in  masses,  showing  in  tbe  cavities  fine  transparent  needles 
with  a  silky  luster:  extinction  oblique;  color  of  the  mass  white,  with  faint  tinge  of  rose,  pale 
green  or  yellow:  H  =  15;  G.  =  1-782.    Ëpsomite  and  melanterite  also  occur  with  it. 

Bushmanite  covers  the  floor  of  a  cave  near  tbe  Boschlesman  (Bosjesman  =  Bushman)  river 
in  So«itb  Africa,  to  a  depth  of  six  inches;  the  roof  is  a  reddish  quartzose  conglomerate.  contain- 
ing  ma^nesia  and  pyrites;  it  rests  on  a  bed  of  epsomite,  li  inches  thick.  Also,  a  related  alum  is 
found  in  tbe  Maderanertbal  in  Canton  Uri.  Switzerland  (called  keramohalite  by  Schweizer)  and 
«t  Alum  Point  near  Sait  Lake,  in  Utah.  This  Utah  minerai  was  made  a  manganesian  alum  by 
Dr.  Qale.  Am.  J.  Se.  16,  484,  1858. 
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771.  DŒTRIOHITII.     Von  Sdirôekinger,  Vh.  G.  Reichs.,  189,  1878.    Artruni,  Zs.  Er.. 
6,  92.  1881. 

Monoclinic  (?),  Arzruni. 

In  fine  tibrous,  tuf ted  forme,  as  an  ef&oresœnoe  or  incrustinff. 

H.  =  2.    Luster  silky.    Color  dirty  white  to  brownish  yellow.    Easily  aoluble  in  water; 
taste  like  vitriol.    B.B.  fusible. 

Oomp.— (Zn,Fe,Mn)S04.AU(S04)t  +  22H,0. 
".— Dietrich,  quoted  by  Von  8cbr5ckinger. 


80. 
85-94 


A1,0, 
1092 


ZnO         FeO         MnO         MgO  H.O 

8-70  811  1-74  0-83  4488  =  10012 


A  récent  fonnation  (within  14  years)  in  an  abandoned  working  at  FelsObânya,  Hungaiy. 


772.  COQUIMBITE.    Neutrales  schwefelsaures  Eisenoxyd  H.  Rose,  Pogg.,  27,  810.  1888. 
Wbite  Copperas.    Coquimbit  Breith,,  Handb.,  100,  1841.    Blakeite,  Dana,  Mm.,  447,  1850. 

Rhombohedral.     Axis  è  =  1-5613;  0001  A  lOÎl  =  60^  69'  Linck^ 

1.  2. 


/« 

Ç^      ^ 

"2  V 

r 

?      ^      - 

^'^^k 

m 

m 

m 

• 

\ 

5^  n    1 

^    'C/ 

Forma*: 

e  (0001,  0) 
m  (lOÎO.  /) 
a  (1120,  ^2) 
«  (10Î8,i) 
y  (10Î2.i) 
9  (8036.  f) 
r   (lOll,  1) 


o  (30S2,  i 
a  (308l,  8) 
n  (0887.  -  f  ) 
b  (0884.  -  I) 

V  (Olîl.  -  1) 
A  (0881,  -  8) 
d  (1122,  1-2) 
s  (1121,  2-2) 


y 


1,  2,  Copiapo,  Chili,  Linck. 


CT 
GO 

ta 


81*  0' 
42"  2' 
60°  69' 
•29"  1' 
69"  42' 
79"  81i' 


e» 

00' 

ao 


57"  22* 
72"14i' 


98" 

108" 

51" 

85" 


27i' 
38' 
51' 
41' 


Twins:  Tw.  pi.  c,  the  faces  a  coinciding  and  often  showing  a  reversed  stria- 
tion  [  edge  o/a.  Gommonly  in  hexagonal  prisms^  f.  1,  also  in  rhombohedral  forms;. 
again  in  forma  simulating  a  regular  octahedron^  f.  2.     Also  granular  massive. 

; ..Cleavage  imperfect:  m,  r,  rf.  H.  =  2-2-5,  G.  =  2092  Breith.;  2-105  LincK 
Gisl^r  white^  yellowish^  brownish,  greenish,  sometimes  with  a  violet  or  amethystine 
tint.     Taste  astringent.    Optically  -f-.      Refractive  indices: 


QOr  =  1-5376  Li 
1-5469 


€r  =  1-5468 
1-5508 


ooy  =  1-5455  Na 
1-5519 


€j  =  1*5547  Arzruni 
1-5575  Linck 


Comp.— Fe,(SO^),  +  9H,0  =  Sulphnr  trioxide  =  42-7,  iron  sesquioxide  28*5^ 
water  28-8  =  100.     The  iron  may  be  partly  replaced  by  aluminium. 

AnaL— 1,  2,  Bamberger,  Zs.  Er.,  3,  522, 1870.     8,  Linck,  Zs.  K,  16,  10,  1888.     4-6,  J.  B. 
Mackintosh,  Am.  J.  8c.,  38.  242.  1889. 


G. 


1.  Chili 

2.  " 
8.      *' 

4.  " 

5.  " 

6.  " 


2  07 
2-089 


80, 

42-58 
48-57 
42*28 
48-40 
42-90 
42-32 


FeaO.       H,0       AUO, 


28.61 
22-63 

28-40 
2217 
26-10 
28-10 


28-75 
[28-92] 

29-32 

29-79 
'29-08 

28-67 


4-92  =  99-81 

4-88   =  100 

tr,     =  100 

4-39  Na,0  0*25,  CaO,MgO  «r. 

1  65  NaaO  0-27,  CaO,MgO  tr, 

0-91*  =  100 


100 
100 


Incl.  8iO, 


From  1  and  2  some  admixed  epsomite  aud  silica,  and  from  3,  1-3  p.  c.  silica,  bave  been 
deducted.  Water  expelled  at  IIO''  in  anals.  4.  5.  6  =  5,  6,  5|  molécules  respectively.  Tho 
material  of  anal.  4  was  amethystine  in  color.  crystalline,  transparent;  of  5,  amethystine,  massive, 
translucent;  of  6.  white,  massive,  opaque. 

Earlier  analyses  by  H.  Rose  (1.  c.  and  5th  Ed.,  p.  650)  established  the  composition. 

Pyr.,  etc. — fe.B.  resembles  melanterite.  Wholly  soluble  in  cold  water:  if  the  solution  be 
heated,  iron  sesquioxide  is  copiously  precipitated.    Soluble  in  dilute  hydrochloric  acid 


Q  UBNSTEDTITE^IHLËITB,  967 

Ob«. — Forma  a  bed  in  a  feldspathic  or  tracbytic  rock,  Tierra  Amarilla  near  Copiapo,  in  the 
province  of  Atacama,  Chili.  The  bed  of  sait  is  on  the  increase,  aud  is  probably  derived  from 
decomposlng  sulphides.  Pits  20  ft.  deep  hâve  been  formed  in  it  by  the  people  of  the  country. 
Also  north  of  Sierra  Gorda  near  Caracoles.  The  minerai  does  not  occur  in  Coquimbo,  from 
which  it  takes  ils  name. 

A  minerai  referrcd  hère  by  Scaccbi  was  observed  by  him  about  fumaroles  after  the  éruption 
of  Vesuvius  in  1855,  pnrtly  in  a  brownish  friable  crust,  which,  by  solution  and  evaporation, 
afforded  yellow  hexagonal  crystals;  also  as  a  yellowish  crust,  in  many  parts  tinged  green,  com- 
pact in  texture,  vrith  the  luster  of  a  surface  of  fracture  very  bright. 

Réf.—'  Zs.  Kr..  16,  5, 1888;  Arzruni  gave  é  =  1-5645,  ibid.,  3,  516, 1879:  Rose  gaveé  =  1-662. 


Pogg.,  27,  809,  1833.     «  Cf.  authors  quoted. 


'he  name  hlakeite  (Dana,  Min.,  447, 1850)  was  given  to a  minerai  *  '  from  Coquimbo,"  analyzed 
by  Blake  and  having  the  composition  of  coquimbite  but  supposed  to  occur  in  regular  octahedrons. 
It  is  doubtless  identical  with  coquimbite,  as  remarked  by  Linck,  who  notes  that  the  comblnatioxL 
«,  0  (f .  2)  has  nearly  the  form  of  an  oclahedron  eo  =  69'  42',  w/*'  =  71^  22'. 

773.  QnBN8TBI>TITB.    (?.  Linek,  Jb.  Min.,  1,  218,  1888.  Zs.  Er..  16, 11,  1888. 

Monoclinic.     Axes  à\i:è  =  0-39397  :  1  :  0-40584;  /?  =  TS''  7^  Linck/ 
100  A  110  =  21°  5',  001  A  101  =  39°  45^',  001  A  011  =  21°  39|'. 

PormK  p  (850.  1 1)       r  (01110,  H-O         <  (074.  H)  «  (094.  fi> 

6   (010,  a)         q  (011.  1-i)       ê  (065,  fi)  u  (0'15-8.  J^i)        to  (052,  f-i) 

m  (110,  /) 

mm'"  =    42"  10'  pp'  =  114'  88'  tV  =    69*  86'  «w'  =    89*  85*' 

hm       =  ♦68*'  55'  q^   =    48"  19'  bt  =  ♦55"  12'  m'q  =  *92'  87 

Crystals  tabular  |  b  and  elongated  |  à,  resembling  gypsuro  ;  clinodome  faces 
striated  |  à. 

Gleavage:  b  perfect;  a  100  (or  a  prism)  less  perfect,  yielding  a  fibrous  fracture. 
H.  =  2*5.  G;  =2-116.  Luster  vitreous.  Color  reddish  violet.  Transparent. 
Optically  -.     Ax.  pL  1  *.    Bx  A  i  =  +  21°. 

Comp.-Fe,(SO,),  +  10H,0  or  Pe,0..3SO,.10H,0  =  Sulphur  trioxide  41-4^ 
îron  sesquioxide  27-6,  water  31*0  =  100. 
.—Linck.  1.  c. 


I    80.  89-88       Fe,Os  27  66       H,0  81-86       CaO  0*40       Al.Os.MgO  tr.  =  9924 

Also  SOt  41*40.  Fe,Oa  2759.  Of  the  water  20-84  p.  c.  goes  off  at  100%  8*60  at  140*.  4*68  at 
180",  101  at  240",  161  above     It  is  readily  soluble  in  water. 

Obfl. — Occurs  with  coquimbite  and  other  sulphates  of  the  Tierra  Amarilla  near  Copiapo» 
Chili. 

Named  after  the  C^rman  mineralogist.  Prof.  F.  A.  von  Quenstedt  (1809-1889). 

Réf. — *  L.  c;  Linck  give  as  a  fondamental  angle  ÎIO  a  OU  =  87"  28';  this.  however, 
gives  /?  =  84"  14',  while  the  value  of  fi  measured  on  b  was  found  to  be  78"*  approx.,  the 
supplément  of  87**  28'  or  92"  87'  gives  results  agreeing  approzimately  with  his  (he  gives  a  :  6 :  6  = 
0-3942  :  1  :  0-4060,  /S  =  77"  58'). 

774.  IHLBITB.    Sehrattf,  Jb.  Min..  252,  1877 

An  efflorescence  on  graphite,  having  a  botryoidal  or  small  reniform  structure» 
G.  =  1-812.     Color  orange-yellow,  becoming  pale  yellow  in  dry  air. 

Conip. — An  iron  sulphate  near  coquimbite,  probably  Fe,(SOJ,  +  12H,0  = 
Sulphur  trioxide  39*0,  iron  sesquioxide  25*9,  water  35-1  =  100. 

AnaL — Schrauf. 

SO,  88-2  Fe,0,(AUO,)  24  5  FeO  21  HaO  85*5  =  1008 

Soluble  in  cold  wnter. 

Occurs  at  the  graphite  deposits  at  Mugrau.  Bohemia,  owing  its  origin  to  the  décomposition 
of  embedded  crystnTs  of  pyrite.    Named  for  Mr.  Ihle.  superintendent  of  mines  in  Mugrau. 

KonNELiTE  Krenner.  abstract  in  Ch.  Ztg.,  861,  1888,  from  the  Hungarian  Arademy.  Stated 
to  b"  :i  indrous  ferrie  sulphate  FeaCSOi)»  -f-  74UaO  =^  Sulphur  trioxiae  44*9,  iron  sesquioxide 
29  tf.  w:i.er25  2  =  100. 


«58  8ULPHATES,   CHROMATES,  ETC. 

776.  AI^TTNOOBN.  Hydrotrisulfate  d'alumine  Beud,,  Tr.,  449,  1821  Davite  (7)  Mm^ 
Quart.  J.,  26,  382.  1828.  Alunogène  Beud.,  Tr.,  2.  488.  1832.  SolfaUurite  pt.  8hep,,  Min.,  188, 
1885.  Kemmohalit  Oloeker,  Gnmdr.,  688, 1839.  SaldaDite  Huot,  Min.,  2.  451, 1841.  Stypterit 
Olockâr,  Syu  ,  297. 1847.  HaTotrichit  pt.  Hausm.,  Handb.,  2, 1174, 1847  (not  Halotrichit  Oloeker). 
Schwefelsaures  Thouerde.    Haarsalz  Bg. 

Monoclinic,  Jurasky.    Usually  in  délicate  fibrous  masses  or  crusts  ;  also  masslTe. 

H.  =  1-5-2.  G.  =  1-6-1 '8.  Laster  vitreous  tosilky.  Color  white,  or  tinged 
with  yellow  or  red.  Snbtranslucent  to  subtranspareut.  Taste  like  that  of  common 
alum. 

Comp. — Hydrous  alnminium  sulphate^  A1,(S0J,  +  18H,0  =  Sulphur  trioxide 
36-0,  alumina  15-3,  water  48*7  =  100. 

Analyses  agrée,  for  tbe  most  part,  closely.  except  for  impurities;  see  5tb  Ed.,  p.  649,  also 
références  as  in  App.  m:  Jb.  Min.,  2,  254.  1882;  Clarke,  Am.  J.  Se..  28,  24. 1884;  Hof,  Teneriffe. 
Min.  Mittb.,  12,  39.  1891.  Marguerite- Delacbarlonny  bas  obtaiiied  an  artificial  sulpbate  witb 
only  I6U9O,  whicb  require8  45'7  p.c.  ;  an  analysis  of  tbe  minerai  from  Bolivia  confirma  tbis» 
giving  45-38  p.c.  H,0,  C.  R.,  111,  229.  1890. 

Pyr.,  etc. — Yields  water.  and  at  a  bigber  température  sulpburic  acid,  in  tbe  closed  tube. 
Gives  a  fine  blue  witb  cobalt  solution.    Soluble  iii  water. 

Obs. — Tbis  species  results  bot  h  from  vulcanic  action,  and  tbe  décomposition  of  pyrite  in. 
coal  districts  and  alum  shales,  and  occurs  at  numerous  localities;  as  at  Kolosoruk  near  Bllin. 
Bobemia;  Bodenmnis;  Pustertbal.  Tyrol.  Tbe  Pasto  mmeral  was  from  tbe  crater  of  a  volcano. 
It  bas  been  observed  by  Scaccbi  at  Yesuvius;  at  KOnigsberg,  Hungary,  it  occurs  in  tbick  drusea 
witb  iron  vitriol.  At  various  points  in  Peru  and  Bolivia;  tbe  Argentine  Republic:  Wallewarang. 
New  Soutb  Wales;  Teneriffe,  Canary  Islands. 

It  is  found  as  an  efflorescence  in  numerous  places  in  tbe  United  States.  A  wbite  fibrous 
alunogen  (?)  occurs  abundantly  at  Smoky  Mtn.,  Jackson  Co.,  N.  C,  wbere,  it  is  said,  tons  may 
be  obtained.  Exteusive  deposits  occur  on  tbe  Gila  river,  40  miles  nortb  of  Sllver  City, 
N.  3!exico. 

DavUe  was  obtained  from  a  bot  spring  at  Cbiwacbii^  a  day's  joumey  from  Bogota.  MOI 
obtained  :    SO.  28-8,  A1,0«  15-0.  H,0  51  8.  Fe,0,  12,  eartby  matters  8-2  =  100. 


776.  KRÔHMKITE.    ErOnnkite  /.  Dameyko,  5tb  Appendix,  Min.  Cbili,  p.  83,  1876;  also 
8d  Ed.,  Mm.  Cbili,  250,  1879.    KrOnkite. 

Monoclinic.  Axes  à:ï\è  =  0-44625  :  1 :  0-43521,  fi  =  72°  41'  =  001  A  100 
Darapsky'. 

100  A  110  =  23°  4i',  001  A  101  =  35°  49f ,  001  A  011  =  22°  34'. 

Ponns  :  h  (010,  i-i),  m  (110,  J),  e  (011,  14).  p  (111,  -  1). 

Angles  :  mm'"  =WV,  uf  -  45"  8',  wkJ  =  66"  13'.  f»>  =  95'  53'. 

In  irregular  prismatic  crystalline  masses  with  coarsely  fibrous  structure. 

Cleavage:  ?w,  ^,  distinct.  Fracture  conchoidal.  H.  =  2-5.  G.  =  1"98.  Laster 
vitreous.     Color  azure-blue,  changing  somewhat  on  exposure  to  the  air. 

Comp. — A  hydrous  sulphate  of  copper  and  sodium,  CuSO^.Na,SO^  +  2H,0  = 
Sulphur  trioxide  47'5,  cupric  oxide  23*5,  soda  18-4,  water  10*7  =  100;  or,  Cuprio 
sulphate  47-2,  sodium  sulphate  42*1,  water  10*7  =  100. 

AnaL— 1,  2,  Darapsky,  Jb.  Min.,  1,  192,  1889. 

1.  Wkiie 

2.  Oreen  cryst. 

Tbe  analysis  of  ErObnke,  quoted  by  Domeyko  (wbo  writes  ErOnke  and  ErOnnke),  gaye  * 
CuSO*  46-28  Na,S04  4295  H,0  10-77  =  100 

Anotber  analysis  by  Domeyko  gave  : 

80,46  56,    CuO  23-20,    Na,0  18  04.    H,0  [1108],    A1,0,  022.    CuSO*  0*90  =  100. 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  to  a  green  mass.    Easily  soluble  in  water,  giving 
acid  solution. 

Obs. — Found  in  tbe  copper  mines  near  Calama,  on  tbe  road  from  Cabija  toPotosl,  Atacamas 
from  tbe  mining  district  of  Incabuase  witb  sideronatrite.    Named  for  B.  fcrôhnke. 

An  artificial  sait  of  tbis  composition  is  known. 

Réf.—*  L.  c;  bis  calculations  do  not  entirely  agrée  witb  the  above. 


SO, 

CuO 

Na,0 

H,0 

Cl 

4702 

L'2-34 

[19-24] 

11-40 

tr.  =  100 

46*64 

21-38 

19-52 

12*58 

tr,  =  10010 

FBRRONATRITE-RÔMERITB,  959 

Phillipitb  /.  Bomeyko,  5th  Appendiz,  Min.  Chili,  p.  88. 1876;  8d  Ed.,  Min.  Chili,  p.  248, 
1879. 

Compact,  granular,  or  with  fibrous  structure,  transTerse  to  veins  in  the  chalcopyrite.  Luster 
▼itreous.  Color  azure-blue.  Translucent,  astringent.  Composition  approximately  given  by 
the  formuU.  Cu80«.Fes(804)t  +  nHsO.    Analysis  gave  : 

80,  28-96.  Fe,0.  9  80  (iron  subsulpbate  2-28),  CuO  14*89,  MgO  0*85.  H,0  4872,  A1,0.  fr. 
=r  100.  8oluble  in  water,  but  unaftected  by  ezposure  to  the  air.  Fouud  al  the  copper  mines  In 
the  Cordilleras  of  Condes,  province  of  Santiago,  Chili.  Produced  from  the  décomposition  of 
chalcopyrite,  and  found  In  smaU  irregular  masses  and  bands  with  it  in  an  argillaceous  ocher. 

777.  FBRRONATRITB.  J.  B,  Maekinioêh,  Am.  J.  Se.  38,  244,  1889.  Gordait  Frenael, 
Hin.  Mitth..  11.  218,  1890. 

Ehombohedral.     Axis  t  =  0-55278;  0001  A  lOÎl  =  *32°  33'  Arzruni*. 

Forma  :  c  (0001,  0),  m  (lOÎO,  /)  cleavage,  a  (1120,  t-2),  «  (10Î2,  i).  r  (lOÎl,  R),  v  (Olïl,-  1). 
Angles  :  M  =  17'  42*.  cr  =  82'  88'.  ês  =  80*  82',  rr  =  55"  88',  rv  =  81"  IS*.  a/r  =  62*  14'. 

Rarely  in  distinct  acicular  crystals,  combination  of  a  and  r;  usually  in  spheri- 
cal  forms  having  a  lamellar-stellate  structure,  often  resembling  wavellite. 

Cleavage:  vi  perfect;  a  less  se.  H.  =  2.  G.  =  2-547-2-578  Genth  &  Penfield. 
CSolor  pale  greenish  white,  grayish  white,  white.  Optically  uniaxial,  positive. 
Indices:  gûj  =  1-558,  e,  =  1*613  Pfd.* 

Comp.— 3Na,S0,.Fe,(S0^),  +  6H,0  or  3Na,O.Fe,0,.6SO,.6H,0  =  Sulphur 
trioxide  51*4,  iron  sesquioxide  171,  soda  19*9,  water  11*6  =  100;  or.  Sodium 
«ulphate  45-6,  ferrie  sulphate  42-8,  water  11-6  =  100. 

Anal.— 1,  Mackintofih,  1.  c.  2,  F.  A.  Genth,  Am.  J.  Se.,  40,  202, 1890.  8,  Frenzel,  Zs.  Er., 
18,  595,  1891. 

Fe,0.     AUOt     Na,0       E,0       H,0 

17*28       0*48       18  84       0*40       1114  insol.  2*00  =  99*79 
1730         —  19*95»  11*89  =  100*44 

17-69         —        20-22         —         11-90  =  100*66 

Of  the  HiO.  5i  molécules  are  lost  at  110**  C,  the  remainder  is  easily  soluble  in  water.  In 
anal.  2,  the  loss  at  100**  was  0  28  p.  c.  after  two  hours. 

Obs.— OccuTB  with  other  sulphates  at  Sierra  Gk>rda  near  Caracoles,  Chili 
Re£— '  Zs.  Er.,  18.  595,  1891.    '  Am.  J.  Se,  40.  202,  1890. 

778.  ROBffBRITE.  OraUùih,  Ber.  Ak.  Wien,  28,  272,  1858.  BQckingit  G.  Linek,  Jb. 
Hin..  1.  218,  1888.    Roemerite. 

Triclinic.  .  Axes  â:i:é  =  0*96840  :  1 :  2-64250;  a  =  116''  3f ,  /3  =  94^40f , 
y  =  80**  ly  Linck*. 

100  A  010  =  ♦98°  43',  100  A  001  =  *89'  36',  010  A  001  =  ♦64°  20'. 

Forma  :  e  (001.  0)  y  (508,  'fi')  l  (0i4,  'H)  n  (0Î2,  'H) 

a  (100,  li)  i»(110.  /')  «  (ÎOl,  ,11)  t  (0*Bl8,  'A-«)  2  (OÏl.  l-ï) 

b  (010,  i-«)  /i  (820,  'i^)  e  (OU,  l-«')  %  (0Î8.  'i-l) 

ofîi  =    5r  45'  «r  =  •68*  27  «•  =  62"  88'  tq  -  98°  46' 

hm  =  ♦46''  58'  ctf  =    48"  10'  en  =  70"  46'  cm-  69"  88' 

cy    =    56"  58i'  cl  =    40"  19 

Crystals  tabular  ||  c,  often  monoclinic  in  habit;  faces  a,  c  striated  1  their  inter- 
aection-edge,    brachydome    faces    vertically    striated.      Also    coarsely    granular, 

crystalline. 

Cleavage:  h  perfect.  Fracture  uneven.  Brittle.  H.  =  3-3 '5.  G.  =  2*174 
Gl.;  2*102  Linck.  Luster  vitreous.  Color  light  to  dark  chestnut^brown,  violet- 
brown,  ruftt-brown  to  yellow.  Pleochroic.  Transparent  to  translucent.  Taste 
«aline,  astringent. 

Opticîilly  —  ;  double  refraction  weak.  Ax.  pi.  on  c  bisects  obtuse  angle  or 
«dges  a/c  and  hic.    Bisectrix  inclined  about  30**  to  c.     2Ha  =  57°  45'. 


SO. 

1. 

2. 
8. 

50  25 
4  51  80 

50-85 

SVLPEATESy  CHB0MATE8,  ETC. 

«VriMOtt  F<60,.Fe,(S0J.  +  12H,0  =  Sulphur    trioxide    41-7,    irom 

-,-..  :^»*>.  irwfi  piotoxide  9'4,  water  28*1  =  100. 

f-vY  nore  water,  ISHsO  call  for  82*9  p.  c.     Mackintoah  calculâtes  18*7  p.  c, 
.  Ber.  Ak.  Wien,  28.  277,  1858.  2,  Linck,  1.  c.    3.  J.  B.  Mackintosh 


—    à 


<•<« 


»^s 


le?.   =515 


80. 
I  41-54 
88-47 
4019 


FesO.  AlaOt  FeO  H,0 

20-63        —  6-26  28  00  ZnO  1-97,  CaO  0-58. insol.  050 

17-62      1-02  906  8410  CaO  tr,  =  10027        [=  9948 

19-4U        —  9-52  [80-85]  Na,0  014  =  100 


^^S^bi'^  Arable  in  water,  giviog  an  acid  solution;  basic  salts  separate  on  heating. 
v^tMk^èVMD  the  Rammelsberff  mine  near  Goslar  in  the  Harz.  aloDg  with  copiapite  (cf.  p. 
Jlja^  frvoi  Persia.    Frum  Tierra  Amarilla,  near  Copiapo,  Chili,  witb  otber  iron  sulphates. 
Vttife^ii  fî>r  A.  ROmer  (or  Roemer).  of  Clausthal. 

^  Chili,  Zs.  Er.,  15,  22,  1888;  on  the  form  of  the  minerai  from  Persia,  see  Blaas,  Ber. 
18(1)  (1121),  1883. 


C.  Hydrous  Sulphates— Basic  Division. 

tm    langite  Cu,(OH),SO,  +  H,0    Orthorhombic    0-5347  :  1  :  0-6346 

Wa    Herrengmndite  (Cu,Ca),(OH).(SOJ,  +  3H,0  Monoclinic 

à\l:è=  1-8161  :  1  :  2-8004;    /i  =  88°  50' 
T80A.  Arnimite     Cu,(OH),(SOJ,  +  3H,0 
TSl*    Cyanotrichite      Cu,Al,(OH),,SO,  +  2H,0  Orthorhombic 

788     Serpierite  Contains  S0„  CuO,  ZuO,  H,0  Orthorhombic 

à\l\è-  0-8586  :  1  :  1-3637 


183. 

Castanite 

Fe,S,0,.8H,0 

Monoclinic 

à'.ï'.è               p 

784. 

Copiapite 

Fe,S,0,,.18H,0 

Monoclinic      0-4790  :  1  :  0-9751     72°  3' 

185. 

Knoxvillite 

Hydrous  Chromium  sulphate 

186. 

Utahite 

Fe,S0..1iH.O 

Rhombohedral            b  =  1-1389 

787. 

Amarantite 

Fe,S,0,.7H,0 

Triclinic 

àxl:è-  0-7691  :  1:05738; 

a  =  95°  38',  /3  =  90°  24',  y  =  97°  13' 

788. 

Fibroferrite 

Fe,S,0..10H,0 

Monoclinic  ? 

789. 

Raimondite 

Fe,S,0,,.7H,0 

Hexagonal  or  rhombohedral 

790. 

Carphosiderite 

Fe.S,0,,.10H,0 

Rhombohedral? 

791. 

Aluminite 

A1,S0..9H,0 

Monoclinic 

792. 

Olockerite 

Fe,S0..6H,0 

• 

793. 

Fehtfbânyite 

A1,SO,.10H,0 

Orthorhombic 

794. 

Paraluminite 

A1,S0,.15H,0 

796. 

Cyprnsite 

Al,Fe,,S,,0,,.14H,0  ?        Hexagonal  or  rhombohedral 

796.  Toltaite 

797.  Metavoltine 


igen 
latrite 


(Fe,Mg),(Fe,Al),S„0,,.15H.O  ?    Tetragonal 
(K„Na„  Fe)  ,Fe.S.,0,,.  18H,0        Hexagonal 

n  m  à:h  :è  fi 

MgFeFe,S,0,,.18H,0  Monoclinic  0-6522  :  1  : 0-5992  62°26'^ 

Na,Fe,S,0,,.7H,0  ?  Orthorhombic 


^ 


LANQITE.  961 

800.  Alunite  KA1,S,0„.3H,0  Ehombohedral        è  =  1-2520 

801.  Jarosite  KPe,S,0„.3H,0  "  é=  12492 

802.  Lowigite  KAl,S,0„.4iH,0 

808.  Ettringite  Ca,Al,S,0„.33H,0  ?  Hexagonal  (5  =  0-9434 

804.  anetenite  MgFe,S.0„.13H,0  Monoclinic  ? 

806.  Zincalominite  Zd,A1,S,0,,.18H,0  Hexagonal? 


806.  Johannite  Hydrous  copper-uranium  sulphate    .       Monoclinic 

807.  UianopiUte        CaU,S,0„.25H,0 

The  simple  empirical  formulas  are  given  for  most  of  the  basic  hydrous  sulphates  abOTa;. 
sinoe  the  data  in  most  cases  are  not  sufflcient  to  determiDe  the  rational  formula. 


779.  I.ANGITB.  A  new  British  minerai  JV.  8.  Maskelpne,  Phil.  Mag..  27,  816,  1864. 
Langite  Maskelime,  Pisaui,  C.  R.,  69,  688.  1864.  Maskelyne  Phil.  Mag.,  29,  478,  1865.  DeTll- 
linelPïsan»,  C.  R.,  69.  818,  1864  =  Lyellite  Maskelyne,  Ch.  News,  10,  268,  1864. 

Orthorhombic.      Axes  à  :l:è  =  0-5347  :  1  :  0-6346  Maskelyne*. 
100  A  110   =  28°  8',  001  A  101  =  49°  53',  001  A  011  =  32°  24'. 

Fomis:  a  (100,  t-i),  6  (010.  «).  e  (001,  0);  m  (110,  /);  /(021,  2-ï).  Angles  :  mm'"  =  «Se* 
16'.  çf=«51°46'. 

Twins:  tw.  pi.  m,  in  forms  resembling  aragonite.  Crystals  small  and  short; 
simple  forms  not  observed.  Also  in  fibro-lamellar  and  concretiouary  crusts.  with 
earthy  surface. 

Gleavage:  c,  b.  H.  =  2*5-3.  G.  =  3 •48-3-50.  Luster  of  crystals  vitreoiis; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish  blue;  pleochroic.  Trans- 
lucent.     Optically  — .    Ax.  pi.  ||  b.     Bx  J_  c. 

Comp. — Near  brochantite,  but  contains  one  molécule  of  water  of  crystalliza- 
tion,  formula  CuS0,.3Cu(0H),  +  H,0  or  4CuO.SO,.4H,0  =  Sulphur  trioxide 
170,  cupric  oxide  67-6,  water  15-3  =  100. 

Anal.— 1,  Church,  J.  Ch.  Soc.  18,  87,  1865.  2,  8.  Warington,  ibid.  4,  Pisani,  1.  c. 
Also  Tschermak,  Ber.  Ak.  Wien,  61  (1),  127,  1865. 

H.O 

15-73  =  100 

16-25  =  100-28 

15-58  =  100-29 

16-19  CaO  0-88.  MgO  029  =  100 

16-60CaO7  90.  Fe0  2-77    =  101-98^ 

Anals.  1,  2  on  material  dried  in  vaeuo;  8,  do.  at  100". 

Maskelyne 's  early  analysis  (1.  c.)  gave  18  p.  c.  HsO. 

The  deviUine  (or  lyeUUe),  which  includes  the  incrusting  vaiiety,  is,  as  Tschermak  bas  sbown^ 
langite  uiixed  with  gypsum,  which  Is  uppareiit  iu  scales.    His  aualysûi  (réf.  above)  was  made 
on  the  deviUine  coutainiug  18  p.  c.  of  gypsum;  and  he  suites  tbat  Pisaui's  uualysis  of  the  saine  (5) . 
indicates  the  présence  of  '^  p.  c.    For  an  analysis  of  the  lyeliite  by  Churcii,  see  J.  Ch.  Soc,  18, 
88,  1865. 

P3rr.i  etc.— B.B.  on  charcoal  yields  water,  acid  fumes,  and  metallic  copper.  Heated  it 
passes  througb  (1)  a  bright  green  color,  losing  1  équivalent  of  wuter,  and  then  having  the  ratio 
of  some  brochantite;  {"Z)  varions  tints  of  olive-green;  and  (8)  becomes  black.  It  bas  finally  a 
Btrongiy  acid  reaction. 

Oba.— Fouud  iu  argillaceous  schist  (killas)  in  Cornwall,  in  minute  twlnned  crystals;  also  as 
a  blue  crust,  partly  earthy.     It  is  associated  sometimes  with  connellite. 

Named  langite  after  Dr.  Victor  y.  Lang.  formerly  of  the  British  Muséum,  later  Professor  of 
Fhysics  at  Vieuna. 

The  analyses  of  so-called  brochantite  by  Berlbier  of  a  Mexiaiu  spécimen,  and  Field  of  a 
Chilian,  as  weli  asof  the  urtiûcial  mintral,  buve  tbe  sauie  cimpositiou  assigned  by  Pisani  and 
Church  to  thu  langite;  uud  there  is  yei  soiue  uuceruiiuiy  as  to  ihe  true  limita  between  the  two< 
•pecies.     The  spécimens  had  the  green  color  ol  brocliuiuite. 


SO, 

CuO 

1. 

Cornwall 

16-79 

67-48 

2. 

t( 

16  72 

67-81 

8. 

f  ( 

16-88 

67-88 

4. 

<i 

16-77 

65-92 

5. 

DevilUne 

23-65 

5101 
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Re£— I  Phil.  Mag.,  29,  478,  1865;  cf.  Brezina,  Zs.  Kr.,  3,  874,  1879. 

WooDWÂRDiTB  Ghureh,  Ch.  News,  13,  85.  118,  1866,  J.  Chem.  Soc.  19,  180,  1866. 

A  complex  sulphate  of  aluminium  aud  copper,  perhaps  nllied  to  cyanotricbite  (lettsorofte), 
or  perhaps  only  an  impure  uucrystullized  variety  of  laogite,  mixed  witli  aluminium  hydrate. 
Occurs  in  Cornwall.  in  minute  botryoidal  concrétions,  of  a  lich  turquoisblue  tu  greenish  blua 
color,  translucent  to  almoet  transparent.  O.  =  2  88.  Anal. — 1,  Church,  1.  c.  2,  3,  Warin^ton. 
ibid.    4,  Pisani,  0.  R.,  66, 1142.  1867, 

H,0 

18-48  =    98-74 

19-65]  =  100 

22-78]  =  100 

[26-9]  SiO,  1-2  =  100 

The  material  of  1,  2  was  dried  at  100^  of  8  in  vaeuo  over  H18O4. 

Church  and  Warington  aiso  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  tcid, 
-which  were  undetermined.  Pisani  makes  the  minerai  inripure  langiie.  He  analyzed  (\,c\ 
another  similar  material  from  Cornwall  (received  from  Mr.  Talling),  of  a  clear  green  color,  and 
obtained  :  SO,  4-7.  A1,0,  38-8,  CuO  174,  H^O  88-7,  SiO,  6-7  =  1005;  showing  a  mixture  of  ihe 
iX)pper  sulpbate  wilh  a  bydrous  silicate  of  aluminium  as  well  as  hydrate;  and  this  he  considen 
sa  proving  tbat  woodwardite  is  only  a  mixture.  Analyses  by  Maskelyne  &  Flight  (J.  Ch.  Soc., 
24,  1,  1871),  ccnflrm  this  vlew. 

The  minerai  is  soluble  with  scarcely  any  residue  in  diluted  acids.  Kamed  after  Dr.  8.  P. 
Woodward. 


SO, 

Al.O. 

CuO 

1. 

Cornwall 

18-95 

17-97 

48-84 

2. 

(1 

1804 

1864 

48  67 

a 

(« 

12-54 

17-98 

46-80 

4. 

«« 

11-7 

18-4 

46-8 

780.  HBRRBNORnNDrm.    Breeina,  Zs.  Kr..  3,  859,  1879.     Urvôlgyite  Stabô,  Min. 
Mitth.,  2,  811,  1879,  and  Lit.  Ber.  Ungarn,  3,  510,  1879. 

Monoclinic.    Axes  à:h:è=  1-8161  :  1  :  2-8004;  /3  =  88°  50^'  =  001  A  100 
Drczina 

100  A  110  =  6V  9i',  001  A  101  =  57°  51',  001  A  011  =  70°  20|'. 


Forma*: 

e  (001,  0) 
/î(980,  •-})? 


r  (wo,  i-î) 

m  (110,  /) 
C  (450,  *4) 


V  (350.  U) 
0(120,  t-2) 
K  (250,  H)? 


6(102, -H) 
6(507, -f  4) 

e  (Î02.  H) 


d(507,H) 

g  (ïii.  1) 


mm"  =  122"  19' 
Oe'     =    80M7i' 
€€       =    87M2' 


eô  =  47'    8' 
cd  =  88"    8f 
ed  =  48*"  24' 


eg    =78'    8' 
em'  =  90"  84' 


qq'  =  118'  65* 
qe  =    59'    8' 


Twins:  tw.  pi.  c  (001);  perhaps  also  n  (750).  In  thin  six-sided  tabnlar  ciys- 
tals  with  c  striated  ||  a.     Ûsually  in  spherical  groups. 

Cleavage:  c  perfect;  v  (or  m)  rather  distinct;  also  6  or  e,  Rather  brittle. 
H.  =  2-5.  6.  =  3132.  Luster  vitreous;  on  c  sometimes  pearly.  Color  emerald- 
green,  verdigris-green,  and  bluish  green.  Pleochroic:  ||  c  yellowish  green,  |  b  bluish 
green.    Streak  light  green.    Transparent. 

Optically  — .    Ax.  pi.  J_  b  and  sensibly  [a.     Bx  _L  c    Axial  angles,  Brezina: 


2E.  =  59'  2'  Ll 


2Ey  =  65"  18'  10  66*  58'  Na 


2E^  =  68"  89"n 


Comp.— 2(CuOH)  SO,.Cu(OH),  +  3H,0  with  one-fifth  of  the  copper  replaced 

by  cdcium,  or  Ca0.4Cu0.2SO,.6H,0  =  Sulphar  trioxide  25*0,  cupnc  oxide  49'4, 

lime  8-7,  water  169  =  100. 

Anal.— 1,   Berwerth,   Zs.   Kr.,   3.   878,  1879.      2,   Schenek,  Min.  Mitth.,  2,  815,  1879. 
8,  Winkler,  Jb.  Berg-HUtt.,  Sachs.,  1886. 

SO.       CuO      CaO      H,0 

1.  24  62      5416      205      19  61  =  10044 

2.  24-62      49-52      859      16-78  S,0,  0-88,  FeO  014,  MnO,  MgO  ff.  =  99*98 
8.      G.  =  2-906  24-59      4996      817      1776  =  10048 

Brezina  regards  the  CaO  as  présent  in  the  form  of  gypsum  as  an  impurity;  deducting  th!f 
the  resuit  ohtalned  is  :    Sd  2804,   CuO  5752,    H,0  1944  =:  100.      Szabô,  on  the  contrary. 


OTANOTRICHITE-SERPIERITE,  963 

regards  the  CaO  as  essetitial,  which  is  confirmed  by  Winkler,  and  also  indirectly  by  Wcisbach 
(cf.  arDÎmite,  foUowing). 

Pyr^  etc^On  charcoal,  loses  its  green  color,  becomes  black  and  fuses;  witb  soda  a  copper 
bead.  Soluble  in  nitric  acid  in  hydrochloric  acid  and  in  ammonia  witb  a  residue  of  calcium 
sulphate. 

Obs.— Occurs  witb  malacbite  and  calcite  in  a  quartz-conglomerate  at  Herreuffioind  In 
Hungary.  Related  to  langite,  brocbantite.  etc.  Also  on  the  Sandberg,  between  Altgebirg  and 
Herrengrund.    Named  from  tbe  locality  Uerrengrund  =  UrvOlgy  in  tne  Uungarian  language. 

Rfll.— '  L.  c;  thèse  fonns  are  not  ail  certain.    Cf.  Odt.,  Index,  2,  149,  1890. 

• 

780A.  Amimite.     WeUbach,  Jb.  Berg-Hûtt.,  Sachs..  1886. 

Forms  a  bright  green  incrustation,  cousisting  of  short  acicular  or  scàty  crystals. 

Comp.— 2(CuOH),S04.Cu(Oi]),  +  3H,0  or  5Cu0.2SOs.6H,0  =  Sulphur  trioxide  24*1, 
cupric  oxide  69*6,  water  10*8  =  100.  Corresponds  to  the  preoeding  species,  but  différa  in  oon- 
taining  no  lime. 

.—1,  2,  Winkler;  2  containing  gypsum. 


SO, 

CuO 

Fe.OsrAUOa 

CaO 

H,0 

24-48 

66-81 

0-85 

0-56 

[17-85]  =  100 
;i716]  =  100 

}  28  78 

46-88 

0-84 

6-89 

1. 

2. 

Deducting  impurities  and  recalculating,  the  resuit  obtained  is:  SOt  24  07.  CuO  69*69, 
HflO  16 '24  =  100.    This  corresponds,  as  noted  above,  to  herrengrundite. 

Oba.— OccuTS  on  porcelain-jasper  in  the  coal  région  at  Planitz  near  Zwickau.  Named  for 
the  family  von  Amim. 

781.  OTANOTRIOHITB  or  Lbttsomitb.  Eupfersammeterz,  Eupferaammterz,  Wem.^ 
Karsten's  Tab.,  62,  1808.  Velvet  Copper  Ore  Jamê9on,  Min.,  3.  168,  1816.  Sammeterz  BreUh,, 
Char.,  168.  1828,  820,  1882.  Cuivre  velouté  Fr.  Cyanotrichit  Qloeker,  Grundr.,  687,  1889. 
Lettsomite  Perejf,  Phil.  Mag.,  36,  100.  1860. 

Orthorbombic.  Occurs  lu  velvet-like  druses  of  short  capillary  crystals;  some- 
times  in  spherical  globales. 

Color  clear  smalt-blne,  sometimes  passing  into  sky-blue;  strongly  pleochroic» 
Lnster  pearly.  Optically  biaxial,  négative.  Ax.  pi.  1  and  Bx^^  J.  to  the  direction  of 
elongation  of  the  crystals.     Dispersion  p  <  v  large  Btd.* 

Comp.— Perhap8  4CuO.Al,0,.SO,.8H,0  (Genth)  =  Sulphur  trioxide  12-4, 
alumina  15*9,  eu  prie  oxide  49*3,  water  22*4  =  100. 

Percy  calculated  6CuO.AlsOs.2SOi.l2HsO,  which  requires  :  Sulphur  trioxide  168,  alumina 
10-7,  cupric  oxide  49-8,  water  22*7  =  100. 

AnaL— 1,  2,  Percy,  1.  c  8,  Pisani,  C.  R.,  86.  1418,  1878.  4,  6.  Genth,  Am.  J.  Se.,  40, 
118,  1890. 

SO.      Al.O,     Fe,0,      CuO      H,0 

1.  Moldawa  1689  11*70  4816      2806   =  9880 

2.  '*  14-12  11-06  1-18  46-69  2806  insol.  2-86  =  98-86^ 
8.  CapOaronne  1210  11:21  141  4900  2260  CaO  2-97  =9919 
4.  Anzona  G.  =  2787  |  12*49  1647  184  46*71  21 89  insol.  044  =  9984 
6.  Utah  12-60  1646  0  91  4964  [21  50]  =  100 

Oba.— Occurs  sparingly  at  Moldawa  in  the  Banat,  coating  the  cavities  of  an  earthy  hydrated 
iron  oxide,  along  with  a  white  amorphous  aluminium  sulphate.  Also  at  the  copper  mines  of 
Cap  Garonne,  Dept.  du  Var,  France. 

In  Utah,  at  CopperopoHs,  formerly  the  American  Eagle  mine.  Tin  tic  district;  also  in 
Arizona,  at  tbe  Copper  Mountain  mine  near  Morenci.  Graham  Co. 

Named  (^anotrichite  from  Kvavos,  blue,  and  Bpi^,  hoir;  and  LetUornUe  after  the  Engllah. 
mineralogist,  W.  G.  Lettsom. 

Réf.— >  Bull.  Soc.  Min.,  4.  11,  1881. 

782.  8BBPIERITZI.    Deê  OUriuaux,  Bull.  Soc.  Min.,  4,  89, 1881. 

I 

Orthorbombic.    Axes  à\l:è  =  0-8586  : 1  :  1*3637  Des  Gloizeaux. 
100  A  110  =  40°  39',  001  A  101  =  57°48J',  001  A  011  =  53°  44f'. 

Fonnt:  c  (001,  0);  m  (110,  /);  p  (111,  1);  also  probable,  rj  (084,  fi),  e  (011,  1-i);  and  unoer. 
tain,  a  (208.  \ï\  x  (043.  f-ï),  y  (058.  fi),  e  (081,  8-ï),  perhaps  a  (100.  ir%). 
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Angles  :  mm!"  =  •81'  18'.    aa'  =  98'  16i',   rftf'  =  9V  18',   e^  =  107'  30',   œaf  =  122"  23', 
1^  ^  132''  80',  cp  =  *64''  28',  i?p'  =  86''  25',  i)p"'  =  72'  0'. 

Grystals  minute,  tabular  |  c,  and  elongated  y  axis  à;  faces  c  etriated  |  à; 
often  grouped  in  light  tufts. 

Color  oluish  green.  Transparent.  Optically  négative.  Az.  pi.  ||  a.  Bx  J.  c. 
Dispersion  p  >  v  strong.     Axial  angles^  Dx.  : 

2H^,  =  48''  40' .-.  2E,  =  66'  5';  2H^,  =  44'  20'  .'.  2E,  =  67"  10';    2H^,  =  43'  86'  .-.21:,  =  65'  ST 

Comp. — Stated  by  Damoar  to  be  a  basic  sulphate  of  copper  and  zinc. 

This  may  pxx>Te  to  belong  Dear  brochautite. 

Obs. — Occurs  on  smithaonite  at  the  zinc  mines  of  Laurium,  Greece.    The  probable  existence 
of  two  other  undetermined  basic  sulphates  of  copper  at  the  same  locality  is  also  mentioned. 


Differs 
Anal 


783.  CA8TANITB.    L.  Darapsky,  Jb.  Min.,  2.  267,  1890. 

Monoclinic,  with  a  prismatic  angle  of  82°,  and  terminated  by  one  or  two  oblique 
planes.  Usually  in  prismatic  crystals,  perhaps  twins;  they  seldom  show  distinct 
faces,  which  are  tlien  dnll  and  rounded.  United  in  massive  aggregates;  also  in 
minute  crystals  lining  cavities. 

H.  =  3.  G.  =2*118.  Luster  vitreous,  brilliant.  Color  chestnut-brown.  Powdei 
orange-yellow. 

Comp. — Fe,0,.2SO,.8H,0  =  Sulphur  trioxide  34*5,  iron  sesquioxide  34*5,  water 
31-0  =  100. 

rs  from  amarantite,  p.  967,  onlv  in  containinff  one  molécule  more  of  water. 
.  ~  Darapsky,  1.  c.  ;  la  after  deducting  impunties. 

SO.  Fe,0.  H,0 

1.      33-80  33-92  3076    AUO,  tr,  barite  115  =  99*63 

la.    34-32  84-45  81*23  =  100 

Loss  of  water  at  50',  10  p.  c;  80',  9-5;  100',  11  8;  146',  15-5;  170',  20*5. 

Only  yery  slightly  soluble  in  water,  but  dissolves  in  warm  hydrochloric  acid.  Remains 
tmchanged  ou  cxposure  to  the  air  and  also  in  the  desiccator  over  calcium  chloride. 

Obs.— From  Sierra  Gorda,  Chili;  occurs  implanted  upon  olive-green  crystalline  copiapite  and 
Associated  witli  minute  barite  crystals. 

Named  lu  illusion  to  its  cliestnutbrown  color. 

RuBRiTE  L.  Darapsky f  Jb.  Min.,  1,  65,  1890. 

In  indistinct  lamellar  crystals  of  a  deep  red  color,  penetrated  by  white  nodules  and  clear 
zones,  which  are  présent  even  in  the  purest  portions  and  hence  make  the  physical  cbaracters  and 
composition  of  the  remainder  more  or  less  doubtful.  Iron  sesquioxide  is  separated  by  cold 
water.    Analyses: 

SO,  4115       Fe,0,  18-22        Al.O,  301        MgO  5  62        CaO  410       H,0  27  64  =  99  84 

For  this  the  formula  calculated  is:  2^Ca0.4iMffO.Al90,.4Fe,0«.17SO,.51HïO.  Deducting 
gypsum  and  epsomite,  the  resuit  is:  FcaO». 280». 811,0  =  Sulphur  trioxide  42*8,  iron  sesquioxide 
•42-7,  water  145  =  100. 

From  the  neighborhood  of  the  Rio  Loa,  Chili. 

784.  OOPIAPITB.  Miav  Diose.  Misy  (fr.  Cyprus,etc.)P«».,  34,  81.  Mlsy,  Germ.  Gelb 
Atrament  (fr.  Harz,  etc.)  Affric.,  Nat.  Foss.,  213,  457,  Interpr.,  466,  1546.  Misy,  Gui  Atrament 
Sten,  Lapis  atramentarius  flavus,  Wall.,  Min.,  159,  1747.  Misy  (fr.  Harz)  Hau^n,,  Handb..  1081, 
1813,  1203,  1847.  Gelbeisenerz  Breith,,  Char.,  97,  288,  1823,  223,  1832.  Yellow  Coopéras. 
Basisches  schwefelsaures  Ëisenoxyd,  H,  Rose,  Pogg.,  27,  314,  1833.  Copiapite,  Haid,,  Handb., 
489,  1845.    Xanthosiderit  pt.  Gtocker,  Syn.,  65,  1847. 

Monoclinic.     Axes  à  :h  :  i  =  0*47904  :  1  :  0-97510;  /3  =  72°  3'=  001  A  100 
I  Linck'. 

I  100  A  110  =  24°  30',  001  A  101  =  49°  57^',  001  A  011  =  42°  51'. 


OOPIAPITE. 

Fomuii  î         p  (120,  ^-à) 
ô    (010,  ^.i)         d  (409,  l-i) 
w  (110,  i)          «  (015,  i-i) 

r  (028,  f-i)        21  (427,  -  f  5) 
ç  (011,  14)        0  (449.  1) 

y   (Î5-218,  J-9) 
n  (7-4-28,H) 

f»m"'  =    49'  0'             ty    = 
IIP'      =    95"  18"           qq'    = 
W       =    21"  r             m'o  = 

63'  28'           00'  =    40"  19i' 
85"  42'           bm  =z  •66"  80' 
58"  22'            bo    =    69"  50' 

ô«    =    79"  29 
bq   =  *47'  9' 
m^  =  ♦60"  49' 
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CrystalB  tabular  H  b.    TJsually  in  loose  aggregations  of  crystalline  scales, 
granular  massive,  the  scales  rhombic  or  hexagonal  tables.    In- 


or 


crusting. 

Cleavage:  b.  H.  =  2-5.  G.  =  2 '103  Linck.  Luster  pearly. 
Color  sulphur-yellow,  citron-yellow.     Transi ucent. 

Optically  — .  Ax.  pi.  J_  b,  and  nearly  coinciding  with  d. 
Bxo  J_  b.    Àx.  angles  : 

2Ho.r  =  113"  lOf       2Ho.y  =  114*^  15'  Dx.       2Ho.y  =  111°  36  Linck. 

Comp. — ^A  basic  ferrie  sulphate,  perhaps  2Fe,0,.5SO,.18H,0 
=  Sulphur  trioxide  38*3,  iron  sesqnioxide  30*6,  water  31*1  = 
100. 


r) 


ti 


n 


%/ 


Chili,  Linck. 


AnaL— 1.  Linck,  after  deducting  1*6  quartz  sand,  Zs.  Er.,  16,  17, 
1888.    2,  J.  B.  Mackintoah.  Am.  J.  Se,  38,  242,  1889.    8,  L.  Darapsky, 
Jb.  Min.,  1,  62,  1890.    4,  6,  Melville  &  Lindgren,  U.  8.  G.  Surv.,  Bull.  61,  26.  1890.    Earlier 
anals.,  5th  Ed..  p.  655;  also  Domeyko,  Kin.  Chili,  165,  1879. 


SO^        Fe,0,      Al.O,        H,0 


1.  Chili  38-91 

2.  "  39  08 
8.       **  88  47 

4.  Knoxville,  Cal.        89*97 

5.  SulphurBank.  Cal.  38-82 


3010 

tr. 

2916 

— 

2818 

2-96 

26-54 

26-79 

0-87 

30-74    CaO  tr.  =  99-76 

[29-94]  FeO  1-56,  Na,0  031  =  100 
29-50  MgO  015.  CaO  tr.  insol.  078  =  100-08 
80-48  FeO  046,  MnOO-21,  MgO 806  =  10067 

[29-57J  FeO  828,  MnO  tr.,  MgO  016,  CaO  026, 

[insol.  0-76  =  100 


Loss  of  water  in  anal.  1.  1273  p.  c.  at  110";  in  2,  two-thirds  (12  molécules)  at  110";  in  3,  1 
molécule  at  75",  2^  at  100".  4  at  140",  6  at  150",  7  at  190^ 

Melville  calculâtes  for  anal.  4,  the  formula:  RO.2R9Ot.6SOs.20H8O,  but  in  other  analyses 
protoxides  are  nearly  or  quite  wanting.  Darapsky  writes  the  formula:  FesOB.2i80s.8HaO  for  the 
minerai  analyzed  by  him,  or  intermediate  between  coquimbite  and  amarantite.  He  proposes, 
moreover,  to  drop  the  namc  coquimbite.  and  to  use  copiapite  broadly  for  ferrie  sulphates  soluble 
in  water,  wbich  hâve  one  équivalent  of  iron  sesquioxide  to  more  thnu  two  of  sulphur  trioxide. 
The  individunl  minerais  he  would  call,  fnolitey  flaveiie,  elâiie,  niteitê,  etc. 

Misp  is  an  old  term,  which  bas  been  somewhatvaguelyapplied.  It  seemstobelongin  part  hère 
and  in  part  also  to  other  related  species  (cf.  metavoltine,  p.  972).  The  description  of  Dioscorides  is 
unsatisfactory,  but  that  of  Pliny,  not  over  25  years  later.  is  siood,  and  nmy  represent  the  true  uicv 
•of  the  Greeks:  also  that  of  Agricola,  which  was  taken  from  spécimens  from  the  Rammelsbera 
mine  near  Groslar  in  the  Harz,  to  which  the  name  bas  been  particularly  applied.  It  is  the  resuU 
there  of  the  décomposition  of  pyrite.  Analyses  by  List  (Lieb.  Ann..  74.  2^9. 1850)  of  this  minerai 
gave: 


80. 

Fe,0, 

ZnO 

MgO 

K,0 

H,0 

1.  Qoslar 

42-92 

30-07 

2-49 

2-81 

0-32 

21-39  =  100 

2.      " 

43-21 

30-37 

— 



— 

undet. 

Rammelsberg  deducts  magnésium  sulphate  17*26,  zinc  sulphate  8'83,  potassium  sulphate 
0-67,  and  obtains: 


80.  47-16 


Fe,0,  41-00 


H.O  11-86  =r  100 


For  this  he  calculâtes  4Fe.Os.980..11H,0:  but  the  resuit  is  doubtful. 

Pyr^  etc. — Yields  water,  and  at  a  higher  température  sulphuric  acid.  On  charcoal  becomes 
magnetic,  and  with  soda  affords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reacts  for 
iron.    Soluble  in  water,  and  decomposed  by  boiling  water. 

Obs. — The  original  copiapite  described  by  Rose  was  from  Copiapo.  It  is  well  represented  at 
the  TIerra  Amarilla,  near  Copiapo,  Chili,  as  an  incrustation  on  coquimbite,  or  alone  with  copper 
and  iron  vitriols;  also  near  Caracoles,  in  crystalline  masses. 


966  8ULPHATE8,  CHROMATES,  ETC, 

Occurs  in  soft  masses  of  sulphur-yellow  scales  at  the  Redington  mine,  Knozyille,  Cal.  ;  the 
crystalfl  are  described  as  orthorhorabic  with  prism  of  78%  ax.  pi.  |  h  (010).  Bx©  ±  c.  Also  at 
Sulphur  Bank,  Lake  Co.,  California,  as  a  resuit  of  the  décomposition  of  marcasite,  on  dnnabar. 

A  ferrie  sulphate,  contaiuing  88  p.  c.  SOt  (Hillebrand)  bas  been  noted  from  the  ndghborhood 
of  Las  Vegas,  N.  Mexico  (Pearce,  Proc.  Col.  Soc,  3.  228,  1889). 

Réf.— 1  Zs.  Kr.,  15,  14.  1888;  a  number  of  doubtful  planes  are  added. 

* 

786.  KNOZVIIiUTB.  G,  F.  Beeker,  U.  8.  G.  Sunr.,  Mon.,  13,  270,  889,  1888  (issued 
1889).     W.  H.  Môlmlle  and  W,  Lindgren  U.  8.  G.  8urv.,  Bull.  61,  24, 1890. 

Orthorhombic  ?  In  rhombic  plates  with  angles  of  78"  and  102%  and  infen^ed  to  be  Isomorphous 
with  copiapite. 

Cleavage:  basai,  perfect;  prismatic  and  orthodiagonal,  also  good.  Color  greenish  yellow. 
Pleochroic.  Optically  biazial.  Of  the  axes  of  elastidty  in  the  basai  plane,  the  greater  is  parallel 
to  the  brachy diagonal  axis. 

Oomp.— A  bydrous  basic  sulphate  of  chromium,  ferrie  iron,  and  aluminium,  probably  related 
to  copiapite. 

Tbe  calculated  ratio  gives  the  complex  formula  64RO.70RsOt.l65SOt.540HaO,  which  is  not 
yery  far  from  8RO.4R«Os.9SO».80HtO. 

.— Melville  and  Lindgren,  1.  c,  on  0'148  grams. 


80t     Cr,0.  Al.O.  Fe,Ot     FeO     MgO      NiO    HiOabovelOC*    H,0  (lOO**)      gangue 
85*90      7-41      4  84      15*86      8*81      8*22       0*88  17*60  9*80  1*78  =  lOO 

j     Obs. — Occurs  with  redingtonite  at  the  Redington  mercury  mine,  Enoxville,  California. 

Redinotonitb.  O.  F.  Bêcher,  U.  8.  G.  Surv.,  Mon.,  13.  279,  1888.  W,  H,  MeMUe  and 
W.  Lindgren,  U.  S.  G.  8urv..  Bull.  61,  28,  1890. 

A  hydrous  chromium  sulphate,  occurring  in  finely  fibrous  masses  of  a  pale  purple  color.  in. 
part  white  with  silky  luster  and  only  purple  on  a  surface  perpendicular  to  the  tibers.  Also  mas- 
sive with  crystalline  structure.  G.  =  1  761.  Extinction  oblique  (18"  to  38**).  Double  refractioa 
feeble.    Soluble  in  water.     When  heated  tums  green  without  losing  ail  its  water. 

In  composition,  a  hydrous  sulphate  of  chromium,  aluminium,  iron,  etc.  The  calculated 
formula  is  9R0.8RiOs.88SOs.l71UtO.  The  sample  analyzed  was  moist  and  part  of  the  water 
may  bence  be  simply  hygroscopic. 

Anal.— Melville  and  Lindgren,  1.  c. 

80.     Cr,0,  Al.O,  Pe,0,     FeO     NiO    MgO  H«0  (above  100')  H,0  (100")     gangue 
85*85      7*51      814      0 19      4*58      100      1*85  14  84  27*09  8*46  =  100*51 

Occurs  at  the  Redington  mercury  mine,  KnoxVille,  California,  where  (Becker)  it  résulta  from 
the  action  of  solfataric  gases  on  chromite. 

786.  UTAHmi.    A.  Armani,  Zs.  Er.,  9.  558,  1884;  Bull.  Soc.  Min.,  4,  126.  1884. 
Rhombohedral.    Axis  <J  =  1-1389;  0001   A   lOÎl   =  ♦52^  45'  Arzruni.      In 
aggregates  of  fine  scales  resolved  under  the  microscope  into  tabular  hexagonal  crystala 
{c,  m)  with  rhombohedral  faces  (r). 
Color  orange-yellow.    Luster  silky. 

Comp.— 3Fe,0,.3SO,.4H,0  =  Sulphur  trioxide  30*3,  iron  sesquioxide  60*6, 
water  =  9-1  =  100. 

AnaL— Damour,  Bull.  8oc.  Min.,  7, 128,  1884. 

80.  28-45  Fe,0,  58*82  H,0  9*85  As,0»  819  =  99-81 

P3rr.,  etc.— Gives  off  acid  water  in  the  closed  tube  and  tums  red.  On  charcoal  beoomes  bladL 
and  fuses  with  some  difficulty  to  a  black  magnetic  scoria. 

Obs.— Occurs  as  an  incrustation  on  quartz  at  the  Eurêka  HUl  mine,  in  the  Tintic  district, 
Utah. 

Genth  &  Penfield  mention  a  ferrie  sulphate  occurrins  in  minute  brownish  white,  apparently 
hexagonal,  scales  at  the  Mimbres  mine  near  Georgetown,  N.  Mexico,  with  vanadinite,  descloizite, 
quartz.  It  seemed  to  contain  no  water,  and  tlie  résulta  of  an  incomplète  analysis  led  to  the  ratia 
of  FctOj  :  SOs  =  1:1,  with,  however,  17  or  18  p.  c.  uuaccouuted  for.  Am.  J.  Se..  40,  208^ 
1890. 
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787.  AMARANTTTB.    Frenuil,  Min.  Mitth.,  9,  898,  1887.     HohmaDDite  A.  Freiml, 
Min.  Milth.,  9.  897,  1887. 

Triclinic.     Axes  à:h:é  =  076915: 1 :  0-57383;    a  =  95°  38'  15",  6  =  90** 
23'  43",  y  =  97°  13'  4"  Penfield*. 

100  A  010  =  82°  42'  25",  100  A  001  =  ♦88°  53',  010  A  001  =  *84°  16'. 


Jf  (110.  '/) 
a  (100,  i-i)        X  (101,  'l-i') 
b  (010,  i-ï)        d  (011,  l-l') 
c  (001,  0) 


h  (0f2,  '^4)       n  (121,  2-8') 
e  (Oïl.  'l-l)       0  (ill.  ,1) 
/  (021.  '2-ï)       p  (lîl.  1) 


1. 


2. 


(»  =    86°  24i' 
a«=:    52*28i' 

M  =  'Sr  26' 

<»  =  40*'  18' 


eM'  =  92"  48' 
cp  =  42"  46' 
ae    =  •92''  48' 


op  =  *67°  48' 
hn  =    42"  89i' 
h'p  =     72"  58 


^ 


Grystals  slender  prismatic,  with  the  faces  a,  b  vertically       K     ^ 
«triated.      Usnally    in    colamnar  or    bladed    masses,   also    \Jr^^    l^ba^^ 
radiated.  ^^         ^^^^^ 

Cleavage:  a,  b  perfect.    Brittle.    H.  =  2-5.    G.  =2-11;         C^^"»  Penfield. 
2'286  Pfd.    Color  orange-red,  brownish  red,  amaranth-red.     Streak  lemon-yellow.. 
Fleochroism  not  strong  on  a,  stronger  on  b  (brownish  red  and  lemon-yellow). 

Optically  — .  Âz.  pi.  inclined  about  38°  to  è^  its  trace  on  a  (100)  passing  from 
right  above  to  left  below.  Extinction  on  b  (010)  inclined  16°-17°  to  è  in  the 
acute  angle  0  above,  behind.  Axial  angles  measared  on  cleavage-plates  |  a,  and 
hence  not  strictly  i.  Bx,  gave  Penfield: 


2Er  =  59°  3'  Li 


2Ey  =  63°  3'  Na 


Comp.— Fe,0,.2SÔ,.7H,0   =   Snlplinr  trioxide  35-9,  ir<m  sesquioxide  35-8^. 

water  28-3  =  100. 

AnaL— 1.  Frenzel,  1.  c.  2,  J.  B.  Macldntosh,  Am.  J.  Se..  38,  248,  1889.  8,  L.  Darapaky^ 
Jb.  Min.,  1,  55, 1890.    4,  F.  A.  Genth,  Am.  J.  Se.,  40.  201, 1890. 

H,0 

27-62     =  100-46 

[27-44]*  Al.O.  0  21,  Na,0  0-61  =  100 
28-88*    =  100-15 
28-29»    Alk.  0-70  =  101-91 

•At  110*,  8*5  molécules.    *  At  100%  8  molécules;  at  140%  4;  at  175".  6;  at  200",  5i;  the 
remainder  at  a  red  beat.    *>  Do.  12-17  p.  c.  =  8  molécules. 

The  fine  powder  is  gradually  decomposed  by  cold  water.  formlng  a  basic  insoluble  sait. 

Hohmanniu  is  amarantite.  in  part  sliglitly  altered.  The  following  are  analyses  :  1.  Frenzel» 
1.  c.  2.  Id.,  ibid.,  p.  428,  on  fresher  material.  8,  Id..  ibid.,  11,  215,  1890.  4,  Darapsky,  Jb. 
Min.,  1,  66.  1890. 


80. 

re,o. 

1. 

85  58 

87  26 

2. 

86-15 

85-69 

8. 

86-20 

85-62 

4 

85-46 

87-46 

80, 

Fe,0, 

H,0 

1. 

G.  =  2-24 

80-88 

4005 

29-68  =  100-56 

2. 

83  84 

85-58 

80-08  =  99-50 

8. 

G.  =  2  17 

85-76 

8708 

27-71  =  100-50 

4. 

86-85 

86-86 

26*84  gangue  0*58 

=  100-58 

Cf.  also  Frenzel.  1.  c.  aud  Min.  iMitth.,  11.  21,  223. 

Obs. — From  a  veîn  of  argentiferous  lead  ores  with  sphaleriie,  chalcopyrite.  atacamite,  etc., 
near  Caracoles.  Chili,  some  leagues  north  of  Sierra  Gorda:  it  occurs  in  copiapite;  also  from  the 
Sierra  de  la  Caparrosa  between  Calama  and  Sierra  Gorda. 

Named  amarantite  in  allusion  to  tbe  red  color;  hohmannite  after  the  discoverer,  mining 
engineer  Th.  Hobmann  of  Valparaiso. 

Réf.— >  Am.  J.  Se..  40.  199,  1890.  The  optical  déterminations  of  WQlfing  (Min.  Mitth.,  9, 
408.  1887)  agrée  substantially  witb  tbose  of  Pentield. 

Papositk  L.  Darapsky  [Bol  Soc.  Min..  Santiajro.  735,  18871  Jb-  Min.,  1,  28  réf.,  1889. 
In  crystals  and  in  i-adiate-fibrous  masses.     Cleavage  distinct.     Brittle.    Color  dark  red. 


1.    80,  24-72 

Fe,0,  3000 

la.          34  74 

4217 

2.            36-18 

85-92 

968  8ULPHATEB,   CHROMATES,  ETC. 

CompositioD  calculated  by  Darapsky,  2FeO,.8SO,.10HtO  =  Sulphur  trioidde  82*5,  iron  sesqui- 
ozide  43-2,  water  24-3  =  100. 

Anal.— 1,  Darapsky,  1.  c.    2,  Grftbner,  quoted  by  Frenzel,  Min.  Mitth.,  11,  223, 1890. 

H,0  16-48  Chalcanthite  28*85  =  100 

23-09    =  100 
2813    =  100-23 

The  analysis  of  Grftbner  as  shown  by  Frenzel  makes  paposite  identical  with  hohmannite 
and  amarantite;  this  assumes  that  essentially  the  same  minerais  were  analyzed  in  the  case  of 
anals.  1  aud  2. 

Occurs  at  the  Union  mine,  Reventon  district,  near  Paposa  in  Atacama,  embedded  in  massive 
copper  vitriol. 

Ferric  Sulphatbs.  Mackintosh  has  analyzed  (Am.  J.  Se,  38,  248.  245,  1889)  severak 
ferrie  sulphates  from  Chili,  which  caunot  be  classed  with  kuown  species,  and  yet  which  are  not 
Bufflciently  known  to  deserve  indepeudeut  position. 

A.  Occura  with  copiapite  and  amarantite  in  pulvérulent  orange  flakes  arranged  in  parallel 
layers.  It  may  be  a  resuit  of  the  altération  of  amarantite;  the  calculated  formula  is 
Fe,0,.2SOa.4H,0.    Loss  of  water  at  110%  0*304  molécules;  cf.  also  rubrite,  p.  964. 

B.  White,  pulvérulent;  calculated  formula,  4FeO.Fe,0,.6SOa.l9HaO.  Loses  9*6  molécules 
of  water  (or  one  half)  at  110°. 

C.  D.  Both  white  powders.  For  C,  the  approzimate  formula  belongs  :  12Ka«0.7FeO. 
6Fe,O,.Al,O,.10SO,.10H,O.    ForD,  liNa,0.12Fe0.8Fe0.1480,.19H,0.    Analyses: 


SO, 

Fe,0, 

A],0, 

FeO 

Ka,0 

H,0 

A. 

41-24 

41*22 

•— 

— — 

_ 

[17-54] 

=  100 

B. 

38-00 

12-16 

— 

22-51 

0*58 

2675 

=  100 

C. 

4790 

5*64 

0-65 

30*81 

4-42 

'10*58' 

=  100 

D. 

45*61 

5*14 

'Vk    .                                    «K^ 

35  05 

0-83 

;i3*87; 

=  100 

_j.,  27,  816.  1883.  Fibroferrite  Prideaux.  Phil. 
Mag.,  18.  397,  1841.  Stypticit  Uaimn.,  Handb.,  2,  1202,  1847.  Copiapite  J,  L.  Smith,  Am.  J. 
Se,  18.  375,  1854. 

MoQOclinic  ?    In  delicately  fibroas  aggregates. 

H.  =  2-2-5.  G.  =  1-84  Smith;  1-857  Linck.  Luster  silky,  pearly.  Color 
pale  yellow,  or  nearly  white.     Transliicent. 

Comp. — Fe,0,.2S0,.  IOH,0  (Linck)  =  Sulphur  trioxide  32*0,  iron  sesquioxide 
32-0,  water  36-0  =  100.  Smith  gives  lOiH.O.  Linck  writes  the  formula 
Fe.(OH),(SOJ,  +  9H,a 

AnaL— 1,  Smith,  Am.  J.  Se.  18,  375,  ia54.  2,  Tobler,  Lieb.  Ann.,  96,  883, 1855, 1;  3  p.  c. 
insol.  deducted.  3.  Field,  J.  Ch.  Soc.,  14,  156.  1861.  4.  Brun,  Zs.  Kr.,  5,  103,  1880.  5.  Linck, 
Zs.  Kr.,  16,  19,  1888.  6,  L,  Darapsky,  Jb.  Mm.,  1.  64,  1890.  7,  Plsani.  C.  R..  69,  911,  1864. 
8.  E.  C.  Woodward,  priv.  contr.  Also  5th  Ed.,  p.  656.  and  Domeyko,4th  App.  Min.  Chili,  p.  8, 
1874. 

HaO 

38  20  insol.  0*54  =  10074 
[36-82]  =  100 

35*90  =:    99*78 

36*41  insol.  1*36  =  100    [0*68  =  100*72 

34  82  CaO  0-40.   AUO,.  MgO  tr.,   hisol. 

35-74  insol.  1-41  =  9988 
[36-88]  CuO^r.  =  100 
undet. 

Linck  found  the  loss  of  H,0  21  37  p.  c.  at  IIO**;  5  52  at  155*;  4-15  at  210';  2*59  at  260*; 
1-57  above.     In  anal.  6,  2496  p.  c.  H^O  was  expellud  al  100\ 

Pyr.,  etc.— Same  as  for  copiapite. 

Obs. — From  the  Tierra  Aniarilla  near  Copinpo,  Chili,  in  delicately  fibrous  masses,  associated 
with  coquimbite;  also  from  ihe  miDes  of  Pailliôres.  Dept.  du  Gard,  France  (cf.  pastreite  below). 
An  iron  sulphate  of  similar  appt'arance  (anal.  8)  occiii-snt  the  Black  Iron  mine,  Red  Cliff,  Colorado. 

The  name  alludes  to  the  fibrous  sii-ucture.  There  is  no  reason  to  doubt  the  identify  of  Prî- 
deaux's  fibroferrite  of  1841  with  the  minerai  analyzed  by  Rose,  Smith,  and  others,  and  which 
Hausmann  named  stypticite  in  1847. 


SO, 

FcaO, 

1. 

Chili 

G.  =  1*84 

30-25 

81*75 

2. 

<f 

31-49 

31*69 

8. 

(< 

31*94 

81*89 

4. 

<t 

31-24 

80*99 

5. 

i< 

G.  =  1*867 

32-94 

82*43 

6. 

tt 

30  60 

3213 

7. 

Paillières 

29-72 

33*40 

8. 

Colorado 

30-7 

80*9 

RAIMONDITE^CAEPHOaiDEBITE.  969 

789.  RAIMONDITB.    Ralmondit  BreUh.,  B.  H.  Ztg.,  26,  140,  1866. 

Hexagonal  or  rhombohedral.  In  thin  six-sided  tables  with  replaced  basai 
edges,  scaie-like. 

(Jleavage:  basai,  perfect.  H.  =  3-3-25.  G.  =  3-190-3-222.  Luster  pearly. 
Color  betweeu  lioney-  and  ocher-yellow.  Streak  ocher-yellow.  Opaque.  Optically 
uuiaxial,  négative. 

Comp.— 2Fe,0,.3SO,.7H,0  =  Sulphur  trioxide  35-0,  iron  sesquioxide.  46-6, 
water  18  4  =  100. 

AnaL— Rube,  1.  c. 

Bolivia  80,  8608  Fe,0.  4652  H,0  17*40  =  100 

Kg.  refers  hère  the  minerai  from  Greenland  analyzed  by  Pisani;  this  analysis  is  given  under 
carphoslderite  below. 

Pyr.,  etc.— Probably  tbe  saine  as  for  copiapite,  but  in  water  insoluble. 

Obfl. — From  tbe  tin  mines  of  Ebrenfriedersdorf,  in  scales  ou  cassiterite;  also  from  the  tin 
mines  of  Bolivia  (unless  tbe  two  localities  bave  been  confounded),  cf.  Haimondi,  Min.  Pérou, 
281,  1878. 

Pabtreite  Norman,  Bergemann,  Vb.  Ver.  Rbeinl.,  17,  1866.  Tbis  raay  be  tbe  above 
species,  if  part  of  tbe  iron  is  présent  as  limonite.  According  to  Bergemann,  it  occurs  amorpbous 
or  reDiform,  of  ayellow  color,  at  Paillières,  near  Alais,  Dept.  du  Qard,  witb  cerussite,  limonite, 
calcite,  gypsum,  fibroferrite  (cf.  anal.  7.  above);  B.B.  infusible,  in  hydrocbloric  acid  easily  solu- 
ble.     Tbe  analyses  gave  : 

80,    8iO,    AsaO.    Fe,0,  PbO    H,0 

1.  TeUûw  80-47    240      1*86      46*50    1*25    1604  Al.O,,  MnO,  CaO  0*89  =  99*41 

2.  YeUowish  braum        30*55     —       2*05      52*80      —     18*95  A1,0,.  CaO,  sand  0*68  =  99*98 

Received  by  Dr.  Bergemann  from  Dr.  Normann,  of  Marseilles,  who  named  it  after  Président 
Pastré,  of  tbat  city.    It  approacbes  jarosite  except  in  the  absence  of  alkalies. 

Apatelite  MeUlei,  Aun.  Mines,  3,  808,  1841. 

In  small  friable  nodules  or  balls.    Color  clear  yellow.    Resembles  copiapite.    Composition, 
I>erhaps.  4Fe,0,.6S03.8H,0  =  Sulphur  trioxide  40*9,  iron  sesquioxide  54*5,  water  4*6  =  100. 
Anal.— Meillet. 

80,  42*90  Fe.O,  58*80  H,0  8*96  =  10016 

Occurs  at  Meudon  and  Auteuil,  disseminated  in  an  argillaceous  bed  connected  with  the 
plastic  clay. 

790.  OARPHOSIDBRrrB.    Earphosiderit  BreUh,,  Schw.  J.,  60,  814,  1827. 

Rhombohedral?  In  reniform  masses^  and  incrustations;  also  in  lamellse 
gronped  as  in  mica. 

Cleavage:  basai,  easy.  H.  =  4-4*5.  G.  =  2-49-2-50  Breith.;  2-728  Pisani. 
Luster  résinons.  Color  pale  and  deep  straw-yellow.  Streak  yellowish.  Peel 
greasy.     Optically  uniaxid,  positive.     Double  refraction  strong. 

Comp. — A  basic  ferrie  sulphate,  perhaps  3Fe,O,.4SO,.10H,O  =  Sulphur  tri- 
oxide 32*7,  iron  sesquioxide  48*9,  water  18*4  =  100. 

Tbe  PsO»  is  regarded  (Lcx.)  as  parlly  replacing  tbe  SO,. 

Anal.— 1.  Pisani.  C.  R.,  68,  242,  1864,  after  deducting  15  p.  c.  sand,  9  p.  c.  gypsum. 
2,  Lacroix,  Bull.  Soc.  Min.,  10,  142,  1887. 


80, 

Fe,0, 

H,0 

1.  Groenland  G.  =  2-728 

81*82 

49*88 

18*80  =  100 

2.  St.  Léger 

8018 

48-52 

18*48  P,0.  2*72  =  99*90 

Supposed  by  Harkort  after  blowpipe  trials  to  be  a  hydrous  phosphate;  but  shown  by 
Pisani's  aualysis  of  an  original  spécimen  to  be  a  sulpbate. 

Pyr.,  etc.— B.B.  nearly  like  copiapite,  but  insoluble  in  water.  Readily  soluble  in  hydro- 
cbloric acid. 

Obs.— Occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by  Brelthaupt  amongsome 
spécimens  wbicb  be  says  were  from  Labrador.  Pisani's  spécimens  were  from  tbe  EOlburg  col- 
lection in  Paris,  and  were  labeled  Greenland,  most  probably  tbe  true  locality.  In  tbe  sandstone 
quarries  at  Saint-Léger  near  Mâcon,  France. 

The  name  alludes  to  tbe  color,  and  is  from  Kdp^oÇ,  itraw,  aiôtfpoi,  iron. 


970  8ULPHATE8,   CHB0MATB8,  ETC. 

791.  ALUBCINITZI.  Reine  Thonerde  (fr.  Halle) ITem..  Ueb.  Cronstedt,  176, 1780.  Native^ 
Argill  Kirwan,  Min.,  1,  175.  Aluminit  G,  C.  Hàberle,  Das  Mineraireich,  etc.,  1807;  Karst, 
Tab..  48,  1808.  Hallite  Delametà.,  Min.,  2,  1812.  Websterite  Levy,  in  Brooke,  1828.  Hydio- 
sulphate  d'alumine,  Websterite,  Beud.,  Tr.,  449,  1824. 

Mouoclinic.     Usually  in  compact,  reniform  masses. 

Fracture  earthy.  K.  =  1-2.  6.  =  1*66.  Luster  duU,  earthy.  Golor  white. 
Opaque.     Adhères  to  the  tondue;  meaçer  to  tfae  touch. 

Comp. — A  hydrous  aluminium  sulphate,  AI,0,.S0,.9H,0  =  Sulpbur  trioxide 
23-3,  alumina  29%,  water  47*1  =  100. 

Analyses  agrée  closely,  see  5th  Kd..  p.  658;  also  App.  n,  in. 

.  Pyr.,  etc.— In  tbe  closed  tube  gives  much  water,  whicb,  at  a  high  température,  becomes 
acid  from  the  évolution  of  sulpkurous  and  sulphuric  acids.  B.B.  infusible.  With  cobalt  solu- 
tion a  fine  blue  color.     With  soda  on  charcoal  a  hepatic  mass.    Soluble  in  acids. 

Obs.— Occurs  in  connection  with  beds  of  clay  in  the  Tertiarv  and  Post-tertiaiy  formations. 
First  found  in  1780  in  tbe  Qarden  of  the  Pœdagogium  at  Halle;  afterward  suspected  to  be 
an  artificial  product  from  a  manufactory  near  by;  subsequently  found  elsewhere  in  the  plastic 
clay  of  the  région,  and  proved  to  be  native.  Since  dlscovered  by  Mr.  Webster  at  Newhaven, 
Sussex,  in  reniform  and  botr^oidal  concrétions,  emb^ded  in  ferruginous  clay.  which  rests  on 
the  Chalk  strata;  under  similar  circumstances  at  Epernav,  in  Lunel  Vieil,  and  Auteuil,  in 
France;  also  at  MUhlhausen  near  Kralup;  at  Kucbelbaid  in  fiohemia. 

Werthbmanits  Baifnondi,  Min.  Pérou,  p.  244,  1878;  Domeyko,  6th  Append.,  Min. 
Chili,  1876. 

Massive,  easily  reduced  topo  wder.  Q.  =  2*80.  Ck)1or  white.  Gives  an  argillaceous  odor, 
and  adhères  to  the  tongue.  Composition,  AliOi.80s.8HiO  =  Sulphur  trioxide  88*9,  alumina 
48*2,  water  22*9  =  100.    Analysis: 

80.  84 60  Al.O,  45*00;  Fe,Ot  l'25  H,0  1925  =  100 

B.B.  infusible.  Soluble  in  acids.  B.B.  infusible;  after  ignition  gives  a  blue  color  with 
cobalt  solution.  Insoluble  in  acids.  Found  in  a  bed  of  clay  near  the  city  of  Chachapoyas,  Peru. 
It  differs  from  aluminite  only  in  containing  leas  water. 

WiNEBEKGiTB  Qûmbel  [Ostbayer.  Orenzgeb.,  260]  Roth,  Allg.  Ch.  G.,  1,  289,  1879. 
A  basic  sulphate  of  aluminium  occurring  with  pissophanite  at  the  Lôwmûhl  near  Passan; 
also  at  Bodenmais.    Analysis: 

80t  15-61  Al.O,  40-80  FeO  260  MgO  0*78  H,0 4021  =  100 

792.  GIjOOKBRITB.  Vitriolocker  Bert.,  Afh.,  6,  157,  1816.  Fer  soussulfaté  terreux 
Berz.,  N.  Min.  Byst.,  1819.  Vitriol  Ocher.  Pittizlte  Beud.,  Tr.,  447,  1824.  Glockerit  Naum., 
Min.,  254,  1855. 

Massive,  sparry  or  earthy.    Stalactitic. 

Luster  resinous  or  earthy.  Color  brown  to  ocher-yellow,  also  brownish  black  to  pitch-black; 
dull  green.     Streak  ocher-yellow  to  brown.     Opaque  to  subtranslucent. 

Oomp.,  Var.— 2FeaOs.SOs.6HaO  =  Sulphur  trioxide  15  7,  iron  sesquioxide  68*0,  water  21 '8 
=r  100.  This  formula  was  given  by  Berzelius  for  a  brown  to  ocher-yellow  variety.  occurring 
with  botryogeu  at  Falun,  contaiuiug  according  to  him:  SO,  15-9.  FcaO,  62*4,  HaO  21*7  =  100. 

Tbe  saine  for  a  stalactitic  variety  from  Obiergruiid,  near  Zuckmantel,  tbe  stalactites  of  wbich 
are  sometimes  2  feet  long,  brown  to  pitch-black,  yellowish  brown,  and  dark  green  in  color,  with 
yellowisb  brown  to  ocher-yellow  streak,  shiniug  luster  to  earthy,  nnd  insoluble  in  water.  It  is 
the  Oloekerite  of  Naumann.  who  cites  Hocbstetter's  analysis:  SO.  15*19,  FeaOs  6434,  HtO  20-7, 
agreeing  closely  with  that  by  Berzelius. 

Jordan  obtained  for  a  compact  aud  earthy  vitriol  ocher  from  the  Rammeisberg  mine  near  Gos- 
lar  (J.  pr.  Ch.,  9,  95, 1836),  and  Scheerer  for  another  from  Modum,  Norway  (Pogg..  46, 188. 1838> 

SOs         FCaOs         H,0 

1.  Goslar,    compact  1859       63-85       18*46  ZnO  1*23,  CuO  0*87,  gangue  200  =  100 

2.  "         earthy      9  80        68  75        15  52  ZnO  129.  CuO  050,  gangue  4-14  =  100 
8.  Modum,  In-aton       600        8078        18'57  =  100  80 

Obs.— A  resuit  of  the  altération  of  pyrite  or  marcasite. 

Oloekerite  was  named  after  the  mmeralogist  £.  F.  Glocker.    Pitticite  is  the  name  of  pitch 

ore  (p.  867). 
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793.  FBIiSOBANTITB.  Felsôbanjt  Kanng.,  Ber.  Ak.  Wien,  10.  294.  1858;  Haid.,  ib.« 
12. 188,  1854. 

Orthorhombic.  Massive,  and  in  concrétions,  groaped  or  single,  consisting  of 
^cales,  which  are  hexagonal,  and  hâve  two  angles  of  112°.  Cleavage  perfect. 
Optically  biaxial. 

H.  =  1*5.  6.  =  2*33.  Luster  of  cleavage-face  pearly.  Color  snow-white, 
surface  often  yellowish.     Translucent  to  subtransparent. 

Comp.— 2Al,O,.SO,.10H,O  =  Sulpbur  trioxide  17%  alumina  44-0,  water  38-8 
=  100. 

AnaL— Hauer,  Ber.  Ak.  Wien,  12,  188.  1854. 

I    SOs  16-47  Al.Ot  45-58  H,0  87*27  =  99-S7 

P3rr.,  oto.— Nearly  as  for  aluminite. 

Obs.— From  Kapnik  near  Felsôbànya  in  HuDgary,  the  concrétions  sometimes  grouped  on 
barlte. 

794.  PARALUBaNITB.    Paraluminit  Steinberg,  J.  pr.  Ch.,  32,  495,  1844. 
Massive,  and  like  aluminite.    White  to  pale  yellow. 

Oomp. — Near  aluminite,  but  supposed  to  be  2AI1OS.SO3.I5H9O  =  Sulpbur  trioxide  14*5, 
alumina  86*8,  water  48*7  =  100. 
AnaL — Scbmid.  1.  c. 

80. 14-54  A1,0,  8617  H.O  4908  =  9974. 

Otber  anaivses  (5th  Ed.,  p.  661)  correspond  more  or  less  closely.  The  species  cannot  be 
reganled  as  weli  establisbed. 

Obs.— Similar  in  its  modes  of  occurrence  to  aluminite.  Found  in  Pressler's  Mountain  and 
elsewbere,  near  Halle,  and  at  Huelgoat  in  Brittany. 

P186OPHANITB.    Pissopban  Breiûi.,  Char.,  101,  1882.    Gkimsdorfite. 

Amorphous  or  stalactitic,  somewhat  pitch-like  in  appearance.    Fracture  conchoidal.    Yery 
fragile.    H.  =  1*5.    G.  =  1 '98-1*98.      Luster  vitreous.      Color  pistachio-,  asparagus-,  or  olive 
green.    Transparent.    Analyses. — Erdmann,  Scbw.  J.,  62,  104,  1881. 


80. 

Al.O. 

Fe,Os 

H.O 

1.  Oreen 

f    12-59 

85*28 

9-77 

41*69 

0-72  =  100 

2.   Tellûto  oeherouê 

11-90 

6-80 

4006 

4018 

1-11  =  100 

For  the  most  part  insoluble  in  water.  Easily  soluble  in  bydrochloric  acid.  B.B.  bccomes 
black.    In  a  glass  tube  gives  off  alkaline  water. 

Occurs  at  Garnsdon,  near  Saalfeld,  and  at  Reichenbach,  Saxony,  on  alum  slate.  Named 
from  niKTO-a,  pUefi,  and  tpairea^cxi,  to  appear,    Probably  not  a  simple  minerai. 

796.  C^TPRUSITB.  P.  F.  Beinsch,  Proc.  Roy.  80c.,  33,  119.  1881.  J,  Dtby,  J.  R  Micr. 
Soc. ,  4.  186,  1884. 

Hexagonal  ?  An  aggregation  of  microscopic  crystals  with  hexagonal  cro8&- 
sections. 

Soft,  chalk-like.  H.  =  2.  G.  =  1*7-1 '8.  Color  yellowish;  in  powder  intense 
sulphur-yellow. 

Comp. — A  hydrous   ferrie    8uli)hate,   perhaps   7Pe,O,.Al,O,.10SO,.14H,O    = 
Salphur  trioxide  35*2,  iron  sesquioxide  49*2,  alumina  4*5,  water  111  =  100. 
AnaL^H.  Fulton,  after  deducting  insoluble  portion,  J.  R.  Micr.  Soc..  4,  187,  1884. 

80,85*84  Fe,0,  49-68  A1,0.  8*89  H,0  1106  =  99*97 

Tbe  amount  of  alumina  is  variable.  An  earlier  approzimate  analysis  was  made  by  Reinsch, 
L  c. 

Insoluble  or  but  sligbtly  soluble  in  water.    Soluble  in  adds,  leaving  a  residue. 

Obs. — Forms  veins  of  considérable  magnitude  in  a  doleryte  on  tbe  island  of  Cyprus,  in  tbe 
district  of  Cbrysopbone,  especially  on  tbe  rigbt  bank  of  tbe  Balabussa.  Tbe  veins  are  marked 
on  the  surface  by  a  séries  of  ridges  several  bundred  meters  long  and  25  to  90  broad,  having  a 
yellow  or  vermillon  color.  Tlie  minerai  incloses  great  quantities  of  tbe  sUiceous  sbells  of 
Radiolaria. 


G. 

1.  Eremnitz 

2-79 

2.  Peraia 

2-6 
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ERUBiBirs  Shepard,  Rep.  Mt.  Pisgah  Copper  Mine.  N.  Huven,  18159;  Am.  J.  Se.,  28.  129, 
1859.  A  "  rusty  lusoluble  ferrie  sulpbate'*  of  undeteriuiued  uature.  YL\s  eopperasine  {ïb,)  vi 
announced  as  a  "hydrous  cuprous  aud  ferrie  sulphate,"  from  the  same  place.  Uis  letLeanieriU 
(ib.)  is  an  efliorescence  on  the  oopperasine.    Thèse  are  namea  without  descriptions. 

796.  VOIiTAITB.    Voltaite  A,  Beaechi,  Accad.  Sel.  Nap.,  1840.    Zs.  G.  Ges.,  4,  163, 1852. 

Isometric  ?  In  octahedrons,  cubes,  and  dodecahedrons,  and  combinations  of 
thèse  forins*. 

Fracture  conchoidal.  H.  =  3-4.  G.  =  2*79.  Luster  résinons.  Color  dull 
oil-greeu,  greenish  black,  brown,  or  black.     Streak  grayish  green.    Opaque. 

Comp.— Perhaps  5RO.2R,O,.10SO,.15H,O  Blaas.     Tschermak  Crtlculates  for 

anal.  1,  K,0  :  FeO  :  Fe,0.  :  SO.  :  H,0  =  1:5-5  :  34  :  15-6  :  22-6. 

AnaL— 1.  Tschermak,  Ber.  Ak.  Wien.  56  (1),  881.  1867.  2,  Blaas.  ibid.,  87  (1).  148. 1888. 
An  early  incorrect  analysis  was  made  by  Diifrénoy.  and  another  on  artiâclal  crystals  by  Abich 
(5th  Ed..  p.  652). 

SO,    Al.O,  Fe,0,    FeO    MgO  K,0  Nà,0  H,0 

480      ôl      12-9      15-6       —      3  6       tr.      15-3    =  1005 
49-12    8-72    13-85      524    7-35    237    1  62    16*60  =    99'87 

Pyr.,  etc.— Soluble  in  water  witli  difflcnlty.  and  at  the  same  lime  décomposes. 

Obs. — This  species  was  first  observed  at  the  solfatara  near  Naples,  by  Breislak  (1792).  It  bas 
been  foiind  by  F.  Ulrich  at  the  Rammelsbers  mine  near  Goslar  in  the  Uarz.  ll^o  last  contains 
mansanese  protoxide  as  well  as  iron.    From  Kremnitz  in  melanterite. 

In  a  pyritiferous  trachyte  from  the  région  of  Madeni  Zakh.  Persia;  the  crystals  (anal.  2)  are 
described  by  Blaas.  1.  c.  as  tetragoual.  having  é  =  nearly  1  and  withthe  forms:  111.  100.  101, 
and  102.  Complex  twins.  fourlings  resemblioe  hausmannite.  as  inferred  from  the  optical  ezami- 
nation.     Optical ly  uniaxial.    Colur  greenish  black. 

Réf.— I  On  the  form  see  Blaas,  above,  and  Ber.  Ak.  Wien.  87  (1),  148.  1888;  but  cf.  Strenz» 
Jb.  Min..  2. 164  réf..  1884.  Tschermak  describes  the  crystals  examined  by  him  as  isometric,  and, 
in  habit,  octahcdral  with  cubic  and  dodecahedral  faces.  Both  the  form  and  composition  are 
heiice  soniewhnt  uncertain;  it  is  possible  that  analyses  1,  2,  were  made  on  différent  minerais. 

Pkttkoitb.  a.  Paulinyi,  Jb.  Min..  457.  1867.  Described  as  isometric.  in  cubes.*  H.  =  2'5w 
Luster  bright.     Color  pure  black.   Streak  dirty  greenish.    Taste  sweetish.    Anal. — A.  Paulinyi: 

SO,  45-32  FeaO,  44*92  FeO  606  HaO  1*51  =  98*41 

From  Kremnitz.  in  a  breccia,  along  with  iron-vitriol  (melanterite).  in  crjrstals  from  the  size 
of  peas  to  millets,  and  in  grains.    Named  after  Bergrath  v.  Pettko. 

Tschermak  bas  shown  that  pettkoite  is  only  voltaite,  the  analysis  being  incorrect.  Ber.  Ak. 
Wien.  68  (1),  831.  1867. 

797.  MBTAVOI-TINE.    J,  Blaas,  Ber.  Ak.  Wien,  87(1),  155,  1883. 

Hexagoual.  In  aggregates  of  minute  six-sided  scales.  H.  =  2*5.  G.  =  2*58.  Color  yellow. 
Dichroic:  oo  yellow.  e  green. 

Comp.— Perhaps  5(Ka,Naa.Fe)0.3FeaO,.12SO,.18IIaO.    Analysis.— Blaas.  1.  c. 

SO.  46-90        FeaO,  21  20       FeO  2*92        KaO  9*87        NsaO  465        HtO  14*58  =  10012 

Dissolves  slowly  aud  imperfectly  in  cold  water;  upon  heating  a  red  powder  séparâtes.  Slowly 
soluble  in  hydrochloric  acid. 

Obs.— Occurs  with  voltaite  in  a  pyritiferous  trachyte  from  Madeni  Zakh  in  Persia.  The 
author  states  that  rauch  so-called  mûy  belongs  hère. 

Tlie  above  is  very  near  the  compound  sometimes  named  Maus's  sait  (Maus,  Pogg.,  11,  78, 
1827)  (the  mausite  of  Haidinger,  Ber.  Ak.  Wien.  11.  893,  1853). 


798.  BOTRTOGEN.  Rother  Eisen- Vitriol  Bert.,  Afh.,  4,  807.  1815.  Red  Iron  Vitriol. 
Fer  sulfaté  rouge  Fr.  Botryogen  Haid.,  Pogg.,  12,  491,  1828.  Neoplase  pt.  Beud.,  Tr.,  2. 488. 
1832.     Botryt  Glock.,  Syn.,  300,  1847. 

Monoclinic.     Axes  à:  5  :  è  =  0-65215  :  1 :  0*5992;  /3  =  62°  26J'  =  001  A  100- 
Xlaiûinger*. 

100  A  110  =  30°  2',  001  A  101  =  54°  47^',  001  A  011  =  27°  58f'. 

rorms:    b  (010,  i-i).  c  (001,  0);   m  (110.  /),  /(12(J,  t-à);   x  (ÎOl,  1-i);   v  (023.  H);  «  (ÎH,  1). 
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Angles:  mm'"  =  *(W  4',  JT  =  8r  42',  a'a?  =  62'  46*',  wf  =  •89-  0',  cm  =  •66'  23',  eh  = 
W  24i'.  nn'  =  SO**  6'. 

Crystals  short  prismatic,  small;  faces  w,  /  vertically  striated.  Usiially  in  reni- 
form  aod  botryoidal  shapes,  consisting  of  globules  with  a  crystalline  surface. 

Cleavage:  m  rather  distinct;  /(120)  in  traces.  H.  =  2-2-5.  G.  =  2-04-2-14. 
Luster  vitreous.  Color  deep  hyacintn-red;  massive  varieties  sometimes  ocher- 
yellow.  Streak  ocher-yellow,  a  little  shining.  Translucent.  Taste  slightly  astrin- 
gent.   Pleochroic  :  vibrations  \  è  orange^  J.  à  orange-gray. 

Comp.— Perhaps  MgO.FeO.Pe,0..4SO,.18H,0  (Hockauf)  =  Sulphur  trioxide 
34*9,  iron  sesquioxide  17-4,  iron  protoxide  7*9,  magnesia  4*4,  water  35'4  =  100. 
Some  manganèse  protoxide  is  also  présent. 

AnaL— 1,  Hockauf,  1.  c,  0*8  p.  c.  insol.  residue  deducted.  2.  Blaas,  Ber.  Ak.  Wien,  87  (1), 
161,  1888.    Cf.  alfio  ibid.,  88  (1),  1134. 

S0«        Fe,0,      FeO      MnO      MgO       CaO       H,0 

1.  Falun  f  86  04        16*88        2*28        1*93        768        0*90        88  99  =  100 

2.  Persia  G.  =  2188        40*95        20*60       4*12         —         8*69         —         80  82  =    99*98 

For  the  early  résulta  of  Berzelius,  see  6th  Ed.,  p.  667. 

"Pyt^  etc. — B.B.  intumesces  and  gives  off  water,  producine  a  reddish-yellow  earth.  On 
charcoftl  becomes  magnetic;  witli  soda  gives  a  hepatic  mass.  Kemains  unaltered  if  kept  drv, 
but  in  a  moisi  atmosphère  it  becomes  covered  with  a  dirty  yellowish  powder.  Partly  soluble  m 
boiling  water,  leaving  an  ocherous  residue. 

Obs. — Occurs  at  the  copper  mine  of  Falun,  in  Sweden,  coating  g}'psum  or  pyrite.  Much  of 
the  so  called  botryogen  is  not  this  minerai,  but  a  mixture  of  other  sulphates,  cf.  Blaas,  Hockauf, 
1.  c.  From  the  région  of  Madeni  Zakh,  Persia,  where  it  incloses  crystals  of  voltaite.  Also  noted 
by^Raimondi  (called  aleaparosaa  amarUla)  as  occurring  iu  Peru  (and  Chili). 

Named  from  /S^dr^uÇ,  a  hunch  of  grapes,  and  -y^v-rj^,  producing  (from  yiyyea^at,  io 
beeome).  This  last  part  of  the  namc  is  bad  and  is  well  thrown  aside  by  Glocker,  who  makes  it 
hotryie;  boiryitê  would  be  more  correct. 

Réf.—*  L.  c.  ;  this  is  Miller's  position.    There  is  some  uncertainty  about  the  true  symbol  of  n, 
cf.  Hockauf,  Zs.  Kr.,  12,  240,  1886,  who  also  calls  attention  to  the  resemblance  in  angle  ta 
anorthite  and  the  possible  asymmetry  of  the  crystals.  based  upon  an  eztended  séries  of  measure- 
ments. 

799.  SIDURONATRITS.  i&if m^ncft.  Minéraux  du  Pérou,  212,  288, 1878.  2>tmi^A»,  8d  Ed. 
Min.  Chili,  p.  168,  1879.     Urusit  Frenul,  Miu.  Mitth.,  2,  183,  369,  1879. 

Orthorhombic  Pfd.*  In  crystalline  masses  of  fine  fibrous  structure,  separating^ 
into  thin  splinters. 

Cleiivage:  probably  pinacoidal.  H.  =  2-2-5.  G.  =  2153;  2355  G.  &  P.  Color 
orange-yellow  to  straw-yellow.  Streak  pale  yellow  to  yellowish  white.  Optically  +. 
C  (=  Bx^)  Il  fibers,  Pfd!* 

Comp.— 2Na,O.Fe,03.4S0..7H,0  (Genth)  =  Sulphur  trioxide  43-8,  iron  sesqui- 
oxide 21-9,  soda  17-0,  water  17-3  =  100. 

The  above  description  applies  to  sideronatrite.  Urusite,  ivhich  seems  to  be  the  same  minerai, 
occurs  iu  pulvérulent,  earthy  forms;  also  in  lumps,  consisting  of  minute  prismatic  crystals. 
Soft.  G.  =  2*22.  Color  lemon-  to  orange-yellow.  Streak  ocher-yellow.  Transparent  in 
minute  crystals. 

AnaL— 1.  Raimondi,  1.  c.  2,  Frenzel,  Min.  Mitth.,  11,  214,  1890.  8,  Genth.  Am.  J.  Se, 
40,  201.  1890.    4,  Frenzel,  Min.  Mitth.,  2,  133.  1879.    5.  Id.,  ib.,  p.  359. 

NaaO        HaO 

15-59  15-35  NaCl  106, gangue 8  20  =  10006 

17-49  15-66   =    98-94 

16-89  1707»=    99-45 

16-50  19-80  =    99-66 

17-24  [19  12]  =  100 

•  At  110"  loses  4  molécules  HaO,  Genth. 

Both  sulphates  are  insoluble  in  cold  water.  but  decomposed  by  boiling  water  with  séparation 
of  Iron  sesquioxide;  soluble  in  acids. 

Obs.— Sideronatrite  is  from  the  mine  San  Simon,  Huantajaya,  province  of  Tarapacâ,  Chili.. 

Urusite  is  found  underlying  deposits  of  iron  vitriol  (melanterite)  on  the  Unis  plateau,  near 
Barakaya,  on  the  naphthn  island,  Cheleken,  in  the  Caspian  Sea. 

Réf.—»  Am.  J.  Se,  40,  201,  1890. 


SO, 

FeaO, 

1.  Sideronatrite 

43-26 

21-60 

2.           '•           G.  =  2-81 

42  93 

22-86 

8. 

44-22 

21-77 

4.   UruHtê 

42-08 

21-28 

5. 

41-64 

2200 
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8(X).  ALUNITE.  Alumen  de  Tolpha,  quod  primum  fossum  est  in  Italia.  Pii  2di  Pontificia 
temporibus  (Piccolomini,  1458-1464),  Uetner^  Foas.,  18,  1565.  Romersk  Alunsten  WaU.,  Min., 
168,  1747.  Alaunstein  (fr.  Tolfa)  Wern,,  Bergm.  J..  876,  1789.  Alumstone.  Aluminilite 
Dôlameth.,  T.  T.,  2,  118,  1797.  Alun  de  Rome  pt.  K,  Tr.,  1801.  Pierre  alumineuse  de  la  Tolfa 
Fr.    Alunite  Beud,,  449.  1824.    Alaun-Spath  Breiih.,  Char.,  182a 

Ehombohedral.    Axis  è  =  1-2520;  0001  A  lOÎl  =  55°  19j'  Breithaupt*. 


^ 
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8 

x: 

r 

^v 

— r* 
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^ 

r^ 

-        ( 

LJ- 

Forma':            a 

6    (0001,  0)         p 

m  ooîo.  ly       « 

(1120,  i-2)'          fo  1 
(lO-i-64,  ià       r 
(8084,  |)«              q  1 

(7079,  If 
(lOÎl,  ^ 
(6067,  ♦) 

«(6066,1) 
t  (0321,-2) 

ep   =      1M8' 
en    =    47*' 19' 
ùw  =    48^21' 
cr    =    55*20' 
eq    =    6r   6' 

«      =    60"    2* 
et      =    70' 66' 
»/    =      2M4i 
w'     =    79-    6' 
tMo'   =    80**  89' 

rr' 

=  ^w^eo' 

=    84*45' 
=    97M4' 
=  109°  51i' 

• 

Beregbszasz.  Breitbaupt. 

Inrhombohedrons,  resembling  cubes  (rr'  =  90°  50');  often  terminated  by  the 
vicinal  rhombohedron  p.  Faces  r  often  striated  ||  edge  c/r.  Also  massive,  having 
41  fibrous,  granular,  or  impalpable  texture. 

Gleavage:  c  distinct;  r  in  traces.  Fracture  flat  conchoidal,  uneven;  of  mas- 
sive varieties  splintery;  and  sometimes  earthy.  Brittle.  H.  =  3*5-4.  6.  =  2*58- 
2*752;  2*594  Erem.  Luster  of  r  vitreous,  basai  plane  somewhat  pearly.  Color 
white,  sometimes  grayish  or  reddish.  Streak  white.  Transparent  to  subtranslucent. 
Optically  positive. 

Comp. — Hydrous  sulphate  of  aluminium  and  potassium,  K,0.3A1,0,.4S0,.6H,0 
=  Sulphur  trioxide  38*6,  alumina  37*0,  potash  11*4,  water  130  =  100. 

The  formula  may  be  written  K(A10)«(804)î  +  8H,0. 

Analyses  agrée  closely,  cf.  5th  Ed.,  p.  659;  also  Rev.  Geol.,  13,  88. 1877;  Lsz.,  Jb.  Min., 
142, 1875. 

Pyr.,  etc. — B.B.  decrepitates,  and  is  infusible.  In  tbe  closed  tube  vields  water.  sometimes 
also  auimouium  sulpbate,  and  at  a  higher  température  sulphurous  and  sulphuric  oxides.  Heated 
wîth  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  cbarcoal  infusible,  but  yields  a 
hepatic  mass.    Soluble  in  sulphuric  acid. 

Obs.— Forras  seams  in  trachytic  and  allied  rocks,  where  it  bas  been  formed  as  a  resuit  of  tbe 
altération  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Ciyita  Veccbir ,  in  the  neigbborhood  of  Rome,  in  crystals;  at  Montion! 
in  Tuscany;  at  Musaz  and  Beregbszasz  in  Hungary;  on  Milo.  Argentiera,  and  Nevis,  Qrecian 
Archipelago,  and  with  opal  on  Santorin;  at  Mt.  Dore.  France;  near  Hadji-Khan,  Buchar&; 
with  the  h^alite  and  opal  of  Queretaro,  Mexico. 

In  the  U.  S.,  occurs,  associated  with  diaspore,  in  rbombobedral  crystals,  tabular  tbrougb  the 
présence  ofc  (0001)  at  the  Rosita  Hills,  Custer  Co.,  Colorado,  particularly  Democrat  Hill  and 
^[t.  Robinsou.  The  crystals  are  dull  and  opaque  with  rough  faces  and  consist  of  alunite  but 
with  a  granular  structure,  they  being  pseudomorphs  after  an  earlier  formation  of  alunite.  The 
formation  of  the  alunite  is  explained  by  tbe  action  of  sulphurous  gases  upon  the  highly  aluminous 
landesytes. 

The  compact  vnrieties  from  Hungary  are  so  hard  as  to  admit  of  being  iised  for  millstones. 
Aluui  is  oblained  from  it  by  repeatedly  roasting  and  lixivlating,  and  finally  crystallizing  by 
-évaporât  ion, 

This  species  was  flrst  observed  at  Tolfa,  near  Rome,  in  the  15th  century,  by  J.  de  Castro,  a 
Genoese  who  had  been  engaged  io  tbe  manufacture  of  alum.  from  an  alumstone  or  '*  Rock- 
alum  "  found  near  Edessa  in  8yria.  It  was  named  AluminUite  by  Delamétherie  in  1797,  a  long 
name  well  changed  to  Alunite  by  Rendant  in  1824. 

Réf.—»  Vh.  G.  Reichs.,  4,  25,  1862.  «  Breith.,  1.  c.  «  Eremeyev.  Bucharâ,  Vh.  Min.  Ges.. 
18,  221,  1888. 

801.  JAROSmS.  Gelbeisenerz  Rç.,  Pogg.,  43, 182, 1838.  Misy  Raid,,  Haudb.,  512. 1846. 
Vitriol gelb,  Gelbeisenerz,  Hausm.,  Handb.,  1205. 1847  [not  Gelbeisenerz  fr.  U»tz  BreUh.,  Char., 
1882].  Jarosit  Breiih,,  B.  H.  Ztg.,  6,  68,  1852.  Moronolite  &iep,,  Suppl.  Append.  Min.,  p. 
4,  1857. 

Rhombohedral.    Axis  è  =  1-2492;  0001  A  lOÎl  =  ôô"*  16',  Koenig\ 
.ForniB»:  e  (0001,  0).  r  (lOÎl,  R),  s  (0221 ,  -  2)«.    Angles:  rr"  =  ♦90'  46',  m  =  70*  58',  m'  =  109*  49'. 
Often  in  druses  of  minute  indistinct  crystals;  less  often  crystals  rhombohedral 


80. 

Fe,0, 

K,0     Na,0 

H,0 

SiO, 

81-76 

49-24 

6-90      0-80 

11-85 

—  AUO,  1-25=100-80 

80-42 

48-27 

8-68      0-28 

[11-42] 

1-08  =  100 

29-88 

62-86 

7-80      0-90 

10-55 

—   =100-44 

29-60 

60-41 

9-28 

10-68 

008=100 

28-93 

61-16 

9*06      0-88 

10-24 

0-29  =  100 
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in  habita  or  with  c,  and  then  somewhat  resembling  cubes  with  tetrahedrai  planes. 

AIso  fibroas,  and  canular  massive.    Also  îd  nodules,  or  as  an  incrustation  with  a 

tuberose  or  coralloidal  surface. 

Gleavage:  c  distinct.    Fracture  uneven.    Brittle.    H.  =  2'5-3-5.    6.  =  3*15- 

3*26  cryst.     Luster  vitreous  to  subadamantine;  brilliant^  also  dull.      Golor  ocher- 

yellow,  yellowish  brown,  clove-brown.    Streak  yellow,  shining. 

Var.— (1)  Oryêtalliud;  Jar&nie,  which  occarsalso  fibrous  and  granular;  G.  =  8*256,  Spaln; 
8*244,  MaryluDd,  Breith.  ;  8*144  Arizona;  8168  Utah.  (2)  Ooneretumary,  the  ordinary  form  of 
the  Norway  and  Bohemian  minerai,  and  the  maronolite  of  Orange  Co.,  N.  Y.;  G.  =  2-62 
(moronolite)-2-79. 

Comp K,0.3Fe,0,.4SO,.6H,0  =  Sulphur  trioxide  31-9,  iron  se8quioxide47-9, 

potash  9-4,  water  10-8  =  100. 

The  formula  may  be  written  E(Fe0)t(S04)s  +  8H.0. 

AnaL— 1,  Ferber,  B.  H.  Ztg.,  23,  10,  1864.  2,  Penfleld,  Am.  J.  Se,  21,  160,  1881.  8, 
Eoenig,  1.  c.    4,  6,  Genth,  Am.  f.  Se.,  39,  78,  1890.    See  also  6th  Ed.,  p.  660. 

G. 

1.  Spain 

2.  Valture  M.,  Arizona  8*09 
8.  Arrow  M.»  Colorado  3  144 
4.  Tintic  distr.,  Utah      8168 
5. 

The  water  determined  in  2,  viz.,  12*91,  was  too  high;  the  resuit  obtained  by  différence  la 
more  nearly  correct.  In  8,  the  silica  has  been  deducted,  and  8*8  p.  c.  of  turgite  remains  to  be 
rejected. 

For  the  OelbeiêenêrB  from  near  Bilin,  Rammelabere  calculâtes  Ei0.4Fes0i.5S0i.9Ht0.  and 
for  that  from  Modum  Nas0.4FeaOs.5SO».9HsO.  Analyses.— 1,  Rg.,  1.  c.  2,  Scheerer,  Pogg., 
46,  188,  1888. 

SOi  Fe,Oi  K,0         Na,0         H,0 

1.  Biliu  8211  46-74  7*88  —  18  56  CaO  0*64  =  100*98 

2.  Modum  I  82-45  49*68  —  5*20  18*11  =  10089 

Both  of  the  above  come  very  near  Jarosite.  Weiabach  has  used  the  name  kolosorukite  for 
the  above,  Synops.  Min.,  42,  1875. 

Pjrr.,  etc.— rîearly  as  for  coquimbite,  p.  956. 

Oba. — The  original  Gelbeisenerz  (cf.  above)  was  from  Luschitz,  between  Eolosoruk  and 
Bilin,  Bohen^,  iu  orown  coal;  and  later  from  Modum,  Korway,  in  alum  slate. 

The  jarosite  was  from  Barrauco,  Jaroso,  in  the  Sierra  Almagrera,  Spaiu,  on  Hmonite;  also, 
according  to  Breithaupt  (B.  H  Zlg.,  26,  149,  1866),  from  Maryland,  of  granular  fonn,  with 
quartz  and  a  magnetite  altered  to  hématite;  Mexico;  Saxon  y,  Theklamine,  near  HauptmanngrUn 
in  Voigtland,  iu  small  crystals  on  turgite  (bydrohematite)  and  limon ite;  Erzgebirge.  near 
Schwarzenberg,  at  the  Frisch  GlQck  mine.  In  the  Ural  near  Berezov.  15  versts  from  Ekaterin- 
burg.     Also  from  the  province  of  Cajamarca,  Peru. 

In  the  U.  S.,  occurs  on  quartz  at  the  Vulture  mine,  Arizona;  at  the  Arrow  mine, 
Chaffee  County,  Col.  ;  at  the  Mammoth  mine,  Tintic  district,  Utah,  lining  cavities  in  a  siliceous 

limonite. 

Moronolite  is  from  Monroe,  N.  Y.,  where  it  occurs  on  gneiss.  It  contains  less  alkali  (viz. 
8-81  p.c.  Tyler)  than  is  required  for  the  formula.  Named  moronolite  from  ^ooftov,  muiberry, 
alluding  to  a  resemblance  to  the  mulberry  calculus. 

Réf.—»  Ara.  Ch.  J.,  2,  875,  1880;  cf.  Kk.,  Min.  Russl.,  6.  227,  1874.  8.  242.  Breithaupt 
gîves  rr'  =  91**  2',  and  Koksharov  90"  49i'.  «  Pfd.,  Utah.  Am.  J.  Se.,  39,  78,  1890,  he  obtained 
rr'  =  91*  88'. 

Bartholomite  Clene,  Ak.  H.  Stockholm,  9,  Nov.  1870;  Geol.  W.  I.  Islands,  p.  81.  A 
hydrous  sulphate  of  ferrie  iron  and  sodium  of  uncertain  nature.  An  analysis  on  impure  mate, 
dal,  after  deducting  288  NaCl  (halite).  887  MgSO*  +  7H,0  (epsomite),  8*56  insol.  yielded  : 

SO,  48-66  Fe,0,  25-41  Na,0  1911  H,0  6*82  =  100 

Occurs  with  mendozite  in  yellow  nodules  compoeed  of  small  needles,  an  altération -producl 
of  pyrite,  at  St.  Bartholomew,  West  Indies. 

Plaoiocitritb  Sandberger;  Singer,  Inaug.  Diss.,  p.  18,  Wùrzburg,  1879. 

Monoclinic  or  triclinic.  In  mtoroscopic  prismattc  crystals.  G.  =  1-881.  Color  lemon- 
^ellow.    Tnnslucent.    Taste  astringent. 
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Compoaition.  perhaps  (K.Na)90.2Fe0.3(Al,Fe)90i.6SOa.27HsO.    Analysis,  after  déductlng: 
9*85  p.  c.  liygroscopic  water  : 


80,       Al.O,    Fe,0,    FeO     NiO     CoO     MgO     CaO     Na^O    K,0      H,0 
35  44      14  37      7-95      1*64      0*97      0*68      1*19      0*43      404      4^3      29-42  = 


100-26 


Easllv  soliible  in  water,  tbe  solution  givingan  acid  réaction;  by  boiline,  FesO*  séparâtes. 
eut  free  from  80*.  Décomposes  ou  exposure,  becomiug  orange-yellow.  B.B.  swells  up,  fuses 
in  its  own  water  of  crjstailizatiou,  and  ieaves  a  reddisb  browu  spougy  residue. 

Occurs  witb  other  related  sulpbates  at  the  Bauersberg  near  Biscbofsbeim  vor  dem  Rbôn; 
derived  from  tbe  décomposition  of  pyrite. 

CiiiNOPHiBiTK.     Kliuopbaeit  Sandberger;  Singer,  Inaug.  Diss.,  Wùrzburg,  p.  16,  1879. 

In  microscopic  crystals,  probably  monocliuic,  witb  planes  c  (001),  m  (110).  d  (101);  prismatie 
angles  85''  and  95^.  Q.  =  2-979.  Color  blackisb  green.  Streak  light  grayisb  green.  Luster 
Titreous.     Transi uceut  to  opaque.     Taste  astringent. 

Composition,  perbaps  4(&.Na),O.FeO.(Fe,Al)30t.5SOa.8H90.  Analysis,  after  deducting- 
7-88  p.  c.  bygroscopic  water: 

80,       FeaO,    AUO,      FeO  NiO(CoO)  MgO      CaO      Na,0      K,0         H,0 
8701        9-48        4  04        606       076        1-88        077        635       21  79        1472  =  102*86 

Diificultly  soluble  in  water;  on  boiling,  iron  sesquioxide  séparâtes  from  tbe  aqueous  solution. 
B.B.  fuses  witb  intumescence,  leaving  âually  a  black  muguetic  residue.    Occurs  witb  otber 
sulpbates  at  tbe  Bauersberg,  near  Biscbofsbeim,  as  a  resuit  of  tbe  décomposition  of  pyrite. 

Clinocrocite.     Klinocrocit  Sandberger;  Singer,  Inaug.  Diss.,  Wùrzburg,  p.  9,  1879. 

A  minerai  of  a  deep  saffron-^ellow,  occurring  in  microscopic  crystals,  probably  mono* 
clinic.  According  to  a  qualitative  examination,  a  bydrous  sulpbate  of  aluminium,  ferrie  iron, 
sodium,  and.  potassium  (lime  in  traces).  From  tbe  Bauersberg,  near  Biscbofsbeim,  formed  by 
tbe  décomposition  of  pyrite  in  basait  tufa.  Related  to  tbe  more  clearly  defined  mineraU 
dinophœite. 

802.  LOWiaiTB.  Alaunstein  Bâmer,  Zs.  G.  Ges.,  8,  246,  1856.  LOwigit  il.  MiUeherlieh,, 
J.  pr.  Cb..  83,  474,  1861.    Loewigite. 

In  rounded  masses,  similar  to  compact  alunite. 

H.  =  8-4.  G.  =  2-58.  Luster  feeble.  Color  pale  straw-yellow.  81igbtly  subtranslucent 
Fracture  perfectly  concboidal. 

Oomp.— Perbaps  E,0.8Al,0,.4SOa.9HaO  (Rg.)  =>  8ulpbur  trioxide  86*8,  alumina  34*7,. 
potasb  10*7,  water  184  =  100. 

Tbis  is  like  alunite  except  in  tbe  présence  of  more  water. 

AnaL— 1,  LOwig.  Zs.  G.  Ges.,  8,  246,  1856.    2.  Mitscberlicb,  J.  pr.  Cb.,  83,  474,  1861. 

80,  A1,0,         Fe,0,  KaO  Na,0  H,0 

1.  34-84  33  37  —  1010  —  1832  SiO„  etc.,  3-87  =  100 

2.  34  81  34  95  068  930  039  1787  SiO,.  etc.,  200  =  100 

Pyr.,  etc. — B.B.  nearly  like  alunite.  Tbe  water  is  expelled  at  a  lower  température  tban  in 
alunite;  and  tbe  compouud  resulting  after  beating,  instead  of  containiug  a  mixture  affordine 
alum  uud  insoluble  bydrated  alumiua,  affords  to  water  sulpbate  of  potassium  and  subsulpbate  or 
aluminium.     PartiuUy  soluble  in  bydrocbloric  acid,  while  alunite  is  not  at  ail  so. 

Obfl.— Found  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  baving  tbe  luster, 
color.  and  texture  of  tbe  Soleubofeû  litbograpblc  stone,  but  blackisb  externally  from  a  coaly 
crust;  aiso  witb  alunite  at  Tolfa 

Ignatikvite.  Ignatiewit  K.  K.  Klug,  Vb.  Min.  Ges.,  23,  116,  1887.  Occurs  in  nodulea 
and  reniform  masses,  baving  a  fibrous  structure  in  wbite  sand  in  tbe  district  of  Bakbmut» 
iEkaterinoslav,  Soutb  Russia.     An  impure  bydrous  sulpbate  of  aluminium  and  potassium. 

803.  BTTRINQITE.    Lehmann,  Jb.  Min.,  273,  1874. 
Hexagonal.     Axis  h  =  0-94345;  0001  a  lOÎl  =  47"  27'  Lebmann. 
Forma:  c  (0001,  0);  m  (lOÎO,  J);  o  (10Ï2,  ^).  p  (lOÎl,  1). 

Angles  :   co  =  28°  35',  oo'  =  30''  53',  cp  =  47»  27',  pp'  =  43-  14',  mp  =  *42''  S^. 

In  minute  needle-like  prismatic  crystals,  seldom  more  tban  3  mm.  in  lengtb,  tbicknesa 
)>^  to  i  mm. 

Cleava.îre:  m  perfect.  H.  =  2-2*5.  G  =  1*75.  Colorless.  Transparent.  Optically 
aniaxial,  négative,  Btd. 

Oomp.-Perbaps  6CaO.Al,0,.3SO,.33HaO  (Rg.)  =  Sulpbur  trioxide   18'9,  alumina  8-0. 
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lime  26-4,  water  46-7  =  100.     The  small  quantity  analyzed  makes  the  comp'iex  fonnula 
doubtt'ul. 

AnaL— Lehmanu,  1.  c  ,  on  0*86  gr.  ' 

SO,  AUO,  CaO  H.O  lofls(SO.Î) 

16-64  7-76  27-27  4582  251  =s  100 

Pyr.— B.B.  swells  up  but  does  not  fuse.  Soluble  in  acids',  also  to  a  oonsiderable  extent  in 
water,  giving  an  alkaliue  solutioo. 

Occurs  in  cavities  lu  the  limestone-inclusions  in  lava  of  the  Belleuberg  at  Ettrîn^en  and 
Mayen,  in  the  district  of  Laach. 

804.  QUBTBNITE.    A.  Fremd,  Min.  Mitth.,  11,  217,  1800. 

Monoclinic  or  triclinic  ?  Massive  and  in  indistinct  prismatic  crystals  embedded 
in  chalcanthite. 

Cleavage:  prisraatîc,  rather  perfect.  H.  =3.  G.  =  2*08-2"14.  Jjuster 
greasy,  feeble.  Color  reddish  brown.  Translucent  to  opaque.  Taste  slightly 
astringent. 

Comp.--MgO.Fe,0,.3SO,.13H,0  =  Sulphur  trioxide  35*6,  iron  sesquioxîde 
23*7,  magnesia  6-0,  water  34*7  =  100. 

AnaL— Frenzel,  1.  c,  after  deducting  admlxed  chalcanthite. 

80,  87-37  Fe,0,  22  70  MgO  6*92  H,0  8401  =  100 

Decomposed  by  water  with  the  séparation  of  iron  sesquioxide. 

Obs.— From  the  Salvador  miue  in  Quetena,  eight  kilometers  west  of  Calama,  Chili;  inti- 
mately  associated  with  chalcanthite. 

806.  ZXNOALXTBCENITS.    Bertrand  and  Damaur,  Bull.  Soc.  Min.,  4,  185,  136,  1881. 

In  minute  crystals,  forming  very  tbin  hexagonal  plates.  Optically  uniaxiai, 
négative,  and  hence  hexagonal,  or  possibly  ortborhombic  with  a  prismatic  angle  of 
about  60''  (Bertrand). 

H.  =  2-5-3.     G.  =  2-26.     Color  white,  or  slightly  bluish. 

Comp.— 2ZnSO,.4Zn(OH),.6Al(OH).  +  6H,0,  or  6Zn0.3Al,0,.2SO,.18H,0  = 
Sulphur  trioxide  12'5,  alumina  24*0,  zinc  protoxide  38'1,  water  25*4  =  100. 
AnaL — Daniour,  after  deducting  a  little  clay. 

SO,  AUOs  ZnO  CuO  H.O 

12-94  25-48  8469  1*85  2504  =  100 

TjT^  etc.— B.B.  in  the  closed  tube  gives  off  abundance  of  water,  Slightly  alkaliue,  With 
cobalt  solution  on  strong  ignition  gives  a  greenish  gray  mass  with  blue  at  some  points.  On 
charcoal  a  zinc  coatin^.     Soluble  in  nitric  ncid,  leaviug  5  to  7  p.  c.  clay. 

Obs.— From  the  zinc  mines  of  Laurium,  Greece,  associated  with  smitbsonite,  serpierite,  etc. 

Enysite  CoUins,  Min,  Mag.,  1,  14,  1876;  C.  Le  New  FoeUr,  îbid.,  p.  9. 

Forms  a  bluish  green  stalagmitic  crust.  H.  =  2-2*5.  G.  =  159.  An  analysis  gave: 
SO,  812,  AlaO,  29-85,  CuO  1691.  CaO  135.  SiO,  3-40.  CO,  1  05  H,0  (over  HaS04  after  Sdays) 
14-04,  at  150"  C.  18-21.  at  a  red  beat  717,  FeaO,,Cl,Na,0  ir.  =  10010.  Compare  analyses  of 
woodwardite  by  Flight,  J.  Ch.  Soc,  24,  1,  Jan.,  1871;  and  Pisani,  Phil.  Mag.,  35,  820,  1868. 

Found  at  St.  Agnes,  Cornwall,  in  one  of  the  caves  at  the  old  quay.  Named  after  John  S. 
Enys,  F.G.S.     Probably  a  mechanical  mixture.     Cf.  Grolh,  Zs.  Kr.,  1,  75,  1877. 

Lamfrophanite.    Lamprophan  Igelstrôm,  Ofv.  Ak.  Stockh.,  23,  98,  1866. 
In  tbin  cleavable  folia.     H.  =  8.    G.  =  8'07.    Luster  pearly.     Color  and  streak  white. 
An  analysis  afforded  IgelstrOm  : 

80,  PbO  MnO  MgO  CaO        NaaO,K,0      H,0 

1117  28  00  7-90*  5-26  2465  1402  8-85  =•  99 '85 

•  FeO  tr. 

Yields  water.  With  soda  on  charcoal  yields  metallic  lead  and  a  hepatic  mass.  Not  whoUy 
Boluble  in  acids. 

From  Lângban  in  Wermland,  Sweden.  Named  in  allusion  to  the  luster  from  Xanicp6% 
êhining. 
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806.  JOHANNITE.  Uranvitriol  John,  Ch.  Unters.,  6,  254.  1821.  Johannit  Haid., 
Abhandl.,  BOhm.  Ges.  Prag,  1890.    Sulphate  of  Uranium.    Sulfate  vert  d'urane  Beud. 

MonocliDic.  Prismntic  angle  111°  and  69%  fi  =  85°  40'.  Crystals  flattened,  resembling 
those  of  trôna,  and  from  one  to  three  Unes  in  length;  arranged  in  concentric  druses  or  renlform 
masses. 

H.  =  2-2*5.  G.  =  8*19.  Luster  yitreous.  Color  beautiful  emerald-green,  sometimea 
passing  into  apple-green.  Streak  paler.  Transparent  to  translucent;  sometimes  opaque.  Sol- 
uble  in  water.    Taste  bitter,  rather  than  astringent. 

Oomp.— A  hydrous  sulphate'  of  uranium  and  copper,  formula  unoertain. 

Anal. — Lindacker,  Vogl.  Min.  Joach.,  1857. 

SOt  20 02  UOt  67-72  CuO  599  FeO  020  H,0  559  =  9952 

P3rr.,  etc.— In  a  glass  tube  at  a  low  beat  does  not  change:  faighly  heated  gives  off  water  and 
sulphur  dioxide,  and  becomes  brown  and  finnlly  black.  B.B.  on  charcoal  gives  sulphurous 
fumes  and  a  scoria  of  black  color  and  duU  green  streak.  With  sait  of  phosphorus  reacts  for 
copper  and  uranium.     Somewhat  soluble  in  water. 

Obi.— Discovered  by  John  near  Joachimsthal  in  Bohemia.  Found  also  at  Johanngeorgen- 
Htadt.    Reported  from  the  Middletown  feldspar  quarry  by  Shepard. 

Named  after  the  Archduke  Johann  of  Austria. 

807.  URANOPHJTS.     Weiêbach,  Jb.  Min..  2,  258,  1882.     Uranocber  pt. 

A  velvety  incrustation  on  uraninite  or  mica  schist  at  Johanngeorgenstadt;  a  similar  substance 
occurs  at  Joachimsthal.  Crystals  minute  flattened,  acicular  and  terminated  obliquely  (79|°); 
extinction  oblique  (9°).     G.  =  8-75-8-97.    Color  yellow. 

Oomp.— Perhaps  CaU.S,0„.25H,0  or  Ca0.8UO,.2SOs.25HaO  =  Sulphur  trioxide  5i 
uranium  trioxide  77'6,  lime  1*9,  water  15*1  =  100. 

AnaL— H.  Schulze,  I.  c. 


SO, 

UO, 

CaO 

H,0 

insol. 

1. 

318 

77-17 

2-08 

16-59 

0-89    =      99-41 

2. 

4-56 

77-46 

1-96 

14-69 

1-88    =     100 

A  Ixuischeê  UransulpTuit  from  Joachimsthal,  like  the  aboyé,  gave  Dauber  :  SO,  4*0.  UO,  79-9, 
fiaO  14*3  =  98'2.    In  microscopic  lemon-yellow  crystals,  Pogg.,  92,  251,  1854. 

Mbdjidite  /.  L,  Bmitiiy  Am.  J.  Se,  6,  387,  1848.     Sulphate  of  Uranium  and  Lime. 

Massive,  with  an  imperfectly  crystalline  structure.  H.  =  2-5.  Luster  vitreous  in  the 
fracture.  Color  dark  amber.  Transparent.  A  hydrous  sulphate  of  uranium  and  calcium 
accordiu^  to  some  Qualitative  trials  by  Smith. 

Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  places 
with  crystals  of  gypsum;  also  at  Joachimsthal,  with  liebigite  on  uranium  ore.  ExtemiUly  often 
duU  from  loss  of  water.    Named  after  the  Turkish  sultan  Abdul  Medjid. 

The  foUowing  are  uncertain  ui-anium  sulphates  from  Joachimsthal,  Bohemia,  derived  from 
the  altération  of  uraninite. 

Uran<K3Halcitk.  Urangrûn  Hartmann,  Uranochalzit  Breith.,  Handb..  178,  1841.  In 
amall  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crystals.  H.  =  2-2*5.  Color  fine 
grass- green  to  apple-green;  streak  apple-green. 

ZiPPEiTE.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran-Vîtriol)  «71  F,  John, 
Unters.,  5, 1821,  Jb.  Min..  299,  1845.  UranblOthe  Zippe.  Vh.  Ges.  Bôhm..  1824.  Zippeit  Haid., 
Handb.,  510,  1845.     Dauberite  Adam,  Tabl.  Min.,  64,  1869. 

In  délicate  needles;  acicular  rosettes;  warty  crusts.  H.  =  8.  Color  fine  sulphur-yellow, 
lemon-yellow,  omnge-yellow. 

VooLiANiTE.  Basic  Sulphate  of  Uranium  Vogl,  Min.  Joach.,  1857.  Voglianite  Dana.  In 
soft  globular.  and  nodular,  earthy  coatings.  Color  pistachio-  to  verdigris-green;  streak  pale 
green  or  upple-green. 

Uraconite.  Uranocker  Vogl,  Min.  Joach.  î  Uraconise  Beud.,  Tr.,  2,  672,  1832. 
Uraconite  Dana.  Amorphous,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 
Uracouise  of  Beudant  was  described  as  a  yellow  pulvérulent  ore;  its  composition  is  unknown. 

Analyses  of  thèse  substances.  Lindacker,  Yogi,  Min.  Joach.,  1857,  5th  £d.,  pp.  667,  668. 


SO, 

UO.UaO,           FeO 

CuO 

CaO 

H.O 

UranoehalcUe 

1  20  03 

36-14               014 

6-55 

1010 

2716  = 

10012 

Zippeite 

1306 

67  86    Fe,O,017 

— 

0-61 

17-69  = 

99-39 

n 

17-36 

6204                — 

5-21 

— 

15-23  = 

99  84 

Voglianite 

12-34 

79-50               012 

— 

1-66 

5-49  = 

9911 

it 

12-13 

7969               0-36 

2-24 

0-05 

6-25  = 

99-72 

Uraconite,  yellow 

7-12 

70  94    Fe,O,0-41 

0-24 

— 

20-88  = 

99-58 

*'         orange 

1016 

6605       "       086 

— 

2-63 

20-06  = 

99-78 

MONTANITE-EMMONaiTB.  979 

Tellurates;  also  Telluritesy  Selenites. 
808.    Kontanite    .  Bi,(OH),TeO.? 


809.  Bnunonâte         Ferrie  tellnrite  Monoelinio 

810.  Durdenite  Fe,(TeO,),  +  4H,0 

811.  Chalcomenite      GnSeO,  +  2H,0    Monoclinie      0*7222  : 1  :  0*2460    89''  %^ 

Molybdomenite 
Gobai  tomenite 


808.   MONTANITB.    F,  A,  Qenth,  Dana  Min.,  668,  1868;  Am.  J.  Se.,  46,  818,  1868. 
Inemsting;  withont  distinct  crystalline  structare. 

Soft  and  earthy.    Luster  duU  to  waxy.     Color  yellowish,  greenish  to  white; 
also  brownish  red.     Opaque. 

Comp.— Bi,0,.TeO,.2H,0  =  Tellurium  trioxide  26-7,  bismuth  trioxide  68-9^ 
•  water  5-4  =  100. 

AnaL— 1-8,  Genth,  1.  c.    4,  Mingaye.  Bec.  O.  Surv.,  N.  S.  W.,  1,  28. 

Fe,0,  056,  PbO  089  =  lOO 
Fe.0. 1-26,  Cu,0  104  =  100 
Fe,0«  0-32,  Cu,0  108  =  100 
gangue  1*00  =  99  87 

"Pyr^  etc.— Tields  water  in  a  tube  when  beated.  B.B.  gives  tbe  reactions  of  bismuth  and 
tellurium.    Soluble  in  dilute  hydrochloric  acid. 

Obs.~Incru8t8  tetiudymite,  from  whose  altération  it  bas  been  formed,  at  Higbland,  in 
Montana.  The  waxy  luster  is  observed  when  tbe  incrustation  bas  separated  from  tbe  scales  of 
tetradymite;  also  witb  tbe  tetradymite  of  Davidson  Co.,  N.  C.  Occurs  with  tetradymite  at 
Norongo  near  Captain's  Fiat,  New  South  Wales;  it  bas  in  part  a  pale  yellow  color,  also  brown- 
ish red  color  witb  G.  =  8  789.  Tbe  former  incrusts  tetradymite;  tbe  latter  (anal.  4)  is  in  small 
cubical  forms,  and  is  regarded  (T.  W.  £.  David)  as  a  pseudomorph  after  pyrite. 


TeO. 

Bi,0, 

Fe,0, 

H,0 

1.  Montana 

26-88 

66-78 

0-56 

[5  •44" 

2. 

25-45 

68-78 

1-26 

"8-47 

8. 

28-90 

71-90 

0  82 

■2'80" 

4.  Norongo,  N.  8.  W. 

27-65 

50-68 

14-88 

6-16 

809.  EMMONSmi.     W.  F,  HilWyrand,  Proc.  Col.  Soc.,  2,  pt.  1,  20,  1885. 

Monoclinie  (?)  In  thin  scales,  formed  by  perfect  cleavage  |  b  (010),  whose 
outlines  are  formed  by  two  unequal  cleavages  giving  the  plane  angles  85''  and  95". 

Hardness  about  5.  Color  of  scales  clear  yellow-green.  Extinction  on  h  in 
obtuse  angle  (95°)  inclined  13°  to  the  better  cleavage  direction  and  82°  to  the 
other,  E.  S.  D. 

Comp. — Probably    a   hydrated    ferrie    tellurite,   but    exact  composition  un- 

determined. 

AnaL— 1,  2,  Hillebrand,  1.  c:  1,  of  the  brown  substance;  2,  of  green  portions.    From  8-^6 
p.  c.  quartz  hâve  been  deducted. 

Te(Se)  Fe  ZnO  CaO  H.O 

1.  f    59-32  14-82  —  —  828 

2.  5914  14-20  1-94  056  — 


_  ^  .'.—In  a  closed  tube  fuses  to  a  deep  red  globule,  water  coUects  in  the  upper  part,  a  f aint 
sublima  te  of  sélénium  and  a  stronger  one  of  selenous  oxide.  lower  down  one  of  telfurous  oxide 
fusible  to  colorless  drops.    Readily  dissolved  in  strong  acids. 

Obs.— Obtained  from  Arizona,  near  Tombstone,  exact  locality  unknown.  The  yellowisb 
green  scales  are  In  part  embedded  in  a  hard  brown  gangue  consisting  of  lead  carbonate,  quartz, 
and  a  brown  substance  containing  iron  and  tellurium. 

Named  after  S.  F.  Emmons  of  the  U.  S.  Geological  Survey. 
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810.  DURDBNXTB.    E,  S.  Dana  and  H,  L.  WelU,  Am.  J.  Se.,  40,  80,  1890. 

Massive;  in  small  mammillary  forms  showiug  but  little  structure  and  ezerting 
almost  uo  action  on  polarized  light. 

H.  =  2-2*5.  Friable.  Luster  vitreous,  dull.  Color  greenish  yellow.  Trans- 
lucent  to  nearl y  opaque. 

Comp — Hydrous  ferrie  tellurite,  Fe,(TeO,),  +  4H,0  or  Pe,0,.3TeO,.4H,0 
=  Tellurium  dioxide  671,  iron  sesquioxide  22'7,  water  10*2  =  100.  Sélénium 
replaces  a  small  part  of  the  tellurium. 

AnaL — 1,  U.  L.  Wells,  1.  c.  ;  la,  same  af  ter  deductiug  insoluble  matter  (quartz). 


TeO, 

SeOt 

Fe,0, 

H,0 

insol. 

1. 

47  30 

1-60 

19*24 

7  87 

23-89  =    99-60 

la. 

64-41 

2-28 

22-97 

10-84 

—     =  100 

TjT^  eto.~Gives  the  usual  reaction  for  tellurium  in  the  open  tube;  fuses  on  charcoal  and 
leaves  a  maffuetic  residue.     Soluble  in  hydrochloric  acid. 

Oba. — Froiu  the  £1  Plomo  mine,  Ojojoma  district,  Dept.  Tegucigalpa.  Hondui-as.  It  occurs 
dissemluated  in  graius  and  narrow  veins  in  a  quartzose  conglomerate  containlng  much  nearly 
pure  metallic  tellurium.     The  same  locality  affords  the  selen-tellurium  uoted  on  p.  11. 

Named  after  Henry  S.  Durdeu  of  the  State  Mining  Bureau  of  San  Francisco. 

Fbrrotbllurite  F.  A.  Oenth,  Am.  Phil.  Soc.,  17,  119,  1877.  Descrîbed  as  occurring  in 
délicate  radiating  tufts,  also  in  very  minute  prismatic  crystals,  as  a  coatiug  on  quartz  associated 
with  native  tellurium  and  tellurite.  at  tbe  Keystonc  mine.  Magnolia  District,  Colorado.  Color 
between  straw-  and  lemon-vellow,  inclining  to  greenish  yellow.  Insoluble  in  ammonia;  soluble  in 
HCl.  A  qualitative  exammation  showed  the  présence  of  iron  and  tellurium,  and  the  composition 
FeTe04  is  suggested;  the  quantity.  however,  vas  too  minute  to  allow  of  a  satisfactory  examina- 
tion,  and  Dr:  Genth  states  (priv.  contr.)  that  it  is  not  impossible  that  the  crystals  were  tellurous 
oxide  colored  yellow  by  a  sait  of  ferrie  oxide. 

Magnolite  F.  A.  Genth,  Am.  Phil.  Soc,  17,  118,  1877. 

In  radiating  tufts  of  very  minute  acicular  or  capillary  crystals.  Color  white.  Luster 
silky.  Contains  mercury  and  tellurium,  and  composition  inferred  to  be  HgsTe04.  Blackened 
by  ammonia.  A  decomposition-product  of  coloraaolte,  found  in  the  upper  part  of  the  Keystone 
mine  Magnolia  District,  Colorado. 


811.  OHALOOBCBNITE.    Des  CUneeaux  and  Damour,  Bull.  Soc.  Min..  4,  51,  164,  1881. 

Monoclinic.     Axes  à\i:è  =  0-72219  :  1  :  0-24604  ;  /?  =  89°  9'  =  001  A  100 
Des  Cloizeaux. 

100  A  110  =  ♦Sô^  50',  001  A  101  =  *18°  54',  001  A  011  =  13°  49J'. 


a  (100,  fi)        m  (110,  /) 
e  (001,  G)        g   (ÏOl,  l-î) 


/  (801,  -  8-1)         6  (261,  -  (^è) 
ô  (421,  -  4-2)        p  (212-1,  -  13^) 


mm'"  =    7r  40'  cm  =  89'  19' 

cf        =    69**    6'  C6     =  68"    y 

cg        =     18''  64'  66'  =  32°  15' 

a'g      =  *7V  57'  ee*  =  100"  55i' 


fi/y  =  136*  9' 
a€  =  68"  40' 
afi    =     77"  24i' 


Crystals  small  ;  faces  c,  g  of  ten  horizontally  striated. 

G.  —  3-76.  Luster  vitreous.  Color  bright  blue.  Transparent.  Optically  — . 
Ax.  pi.  X  and  Bx^  ||  b  (010).    Angle  small.     Dispersion  strong,  p<v. 

Comp.~Hydrous  cupric  selenite,  CuSeO,  +  2H,0  or  CuO.SeO,.2H,0  =  Sélé- 
nium dioxide  491,  cupric  oxide  350,  water  15*9  =  100. 

Anal. — Damour.  1.  c. 


8eO,  48-12 


CuO  35-40 


H,0  16  80  =  98-82 


Fyr.,  etc.— B.B.  on  cbarcoal  fuses  to  a  black  slae,  giving  oflf  sélénium  fumes,  and  colorlng 
the  flame  deep  blue.  In  the  closed  tubu  yields  a  little  water  and  a  sublimate  of  SeO«  in  white 
needles.  In  sait  of  phosphorus  gives  in  O.K.  n  greenish  blue  glass,  which  becomes  blood  r«d 
when  reduced  with  the  addition  of  metallic  lin.     Soluble  lu  ucids. 
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Obs. — Occurs  in  minute  crystals  with  the  various  selenides  of  silver,  copper,  and  lead,  which 
are  found  in  small  veins  in  the  Cerro  de  Cacheuta,  Mendoza,  Argentine  Republic.  Often  inti- 
mately  mixed  with  azurite,  iron  oxide,  and  lead  carbonate,  which  hâve  been  formed  by  the 
altération  bf  the  selenides  and  of  the  pyrites  which  forms  the  gangue. 

Named  from  x^^^^ôi,  copper,  and  mv^V*  moon,  in  allusion  to  sélénium,  derived  from 
the  more  common  aeXrfyrf,  nuxm. 

ArtU— MM.  Friedel  and  Sarasin  hâve  made  artiâcially  (Bull.  Soc.  Min..  4,  176,  225,  1881, 
Zs.  Er.,  6,  802.  1881)  a  copper  selenite  having  the  same  form  and  composition  as  chalcomenite, 
and  another  differing  in  crystalline  form  (orthorhombic). 

MoLTBDOMENiTB.     Selenite  de  plomb  Bertrand,  Bull.  Soc.  Min.,  6,  90,  1882. 

Orthorhombic.  In  very  thin,  fragile  scales.  Cleavage  in  two  directions;  easy  |  large  face  of 
the  scales.  Luster  pearly.  Color  white.  Transparent  to  translucent.  Optically  +•  A^-  pl* 
normal  to  intersection  of  two  cleavages,  and  obtuse  bisectrix  normal  to  easy  cleavage. 

Gontains  lead  and  sélénium,  and  regarded  as  a  lead  selenite;  some  varieties  also  contain 
copper.  Occurs  associated  with  chalcomenite  and  various  selenides  at  Cacheuta,  Mendoza, 
Argentine  Republic.    Named  from  /lôXvflÔoî,  lead,  and  uf^yt?,  moon. 

CoBALTOMENiTE  Bertrand,  ibid.  Associated  with  molybdomenite.  In  minute  rose-red 
monoclinic  crvstals,  resembling  erythrite.  Optically  — .  Ax.  pi.  parallel  to  direction  of  elonga- 
tion  of  ciystafs,  aiui  acute  bisectrix  normal  to  it,  but  strongly  iuclined  to  the  cleavaee  direction. 
Coq  tains  cobalt  and  perhaps  a  cobalt  selenite.  There  also  occur  with  the  lead  selenide  at  the 
same  localitv  miuute  white  acicular  crystals,  entirely  volatile  and  apparently  consisting  only  of 
selenous  oxide  (p.  201). 

Kerbtenitb.  Selenichtsaures  Bleioxyd  Kerêten,  Pogg.,  46,  277.  1889.  Selenbleispath. 
Kerstenite  Dana.    Bleiselenit  Oerm. 

In  small  sphères  and  botryoidal  masses.  Cleavage  distinct  in  one  direction.  H.  =  8-4.  Luster 
greasy  to  vitreous.  Color  sulphur-yellow.  Streak  uncolored.  Brittle.  Fracture  fibrous. 
According  to  Eersten,  it  consists  of  selenous  oxide  and  lead  oxide,  with  a  small  proportion  of 
•copper.  On  coal  it  fuses  readily  to  a  black  slae,  giving  oft  a  strong  sélénium  odor,  and  isfinallv 
reduced  to  a  metallic  globule.  With  borax  it  ruses  and  forms  a  yellowish-green  pearl,  which  (s 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  with 
selenide  of  antimony  and  lead,  malachite,  etc.,  at  the  FriedrichsgIQck  mine,  near  Hildburg- 
hauseii,  on  the  west  side  of  the  ThQringerwald. 

Onofjvite  KÔhler,  Abhandlung,  etc.  (Programm  zur  Prûfung  der  ZOglinge  der  Gtewerbe- 
schule  am  28  Mftrz.  1858),  Berlin,  1858;  also  Pogg.,  89.  146. 1858.  KOhlerite  Adam,  Tabl.  Min., 
71, 1865.    Selenigsaures  Quecksilberoxydul,  QuecksilberseleDit,  Qerm, 

An  earthy  yellow  minerai  from  S.  Onofre,  Mexico,  Intlmately  mized  with  calomel;  regarded 
•M  probably  mercurous  selenite,  but  very  doubtf  ul. 


Oxygren  Salts. 
7.   TUNGSTATES,  MOLIISDATES. 


à: 

h:é                 fi 

812.  Wolframite 

(Fe.Mn)WO. 

0-8300  : 

1 :  0-8678      89**  22*^ 

818.  Hlibnerite 

MuWO. 

0-8362  : 

:  1 :  0-8668      89^  7^^^ 

Ferberite? 

FeWO. 

ScheeUte  Group. 

Tetragonal. 

814.  ScheeUte 

CaWO. 

è  =  1-5360 

816.  Cnprotnngttite 

CuWO. 

Cuproscheelite 

{Ca,Cu)WO, 

816.  Powellite 

Ca(Mo,W)0« 

è  =  1-5445 

817.  Stolàte 

PbWO, 

é  =  1-5667 

818.  Wnlfenite 

PbMoO, 

è  =  1-5771 

819.  Beinite 

FeWO. 

é  =  1-279 

820.  Belonente 

MgMoO,  ? 

2è  =  1-3211 

812,  813.  WOLFRABCXTB— HUBNZSRITB. 

812.  Wolframite.  Lupi  Spuma,  Lapis  niger  ex  quo  conflatur  candidum  plumbum  [  =  Tin]^ 
Agric.,  Fo8s.,  255,  1546.  Yolfram,  Ferrum  arsenico  mineralisatum,  Spuma  Lupi  (fr.  ^in  Teins) 
Wall.,  Min.,  268,  1747.  Magnesia  [=  MaiigHiieseliiarva  cum  portione  martis  et  jovis  mixta. 
Wolfram  (fr.  Altenberg),  Oronst.,  Miu..  107, 175s.  Wolfram  =  Tungstic  Acid,  Iron,  and  Mang., 
â^Elhuyar,  Chem.  Zergl.  Wolframs..  1785.  Tungstate  of  Iron  and  Manganèse.  Scheelin  ferru- 
giué  K,  Tr.,  4.  1801.    Wolframit  BreUh.,  Char..  227,  1833. 

813.  Hnbnerite.    E,  BioUe,  Reese  River  (Cal.)  Reveille,  1865;  H,  Oredner,  in  B.  H.  Ztg., 
24.  870,  1865.    Manganowolframit  Weisb.,  Svnops.  Min.,  40,  1875. 

Megabasit  Breith,,  B.  H.  Ztg.,  11,  189.  1852.     Blumit  Breith.,  K  L.T.  Liébe,  Jb.  Min.,  652, 
1868. 

Monoclinic.    Axes à:i:è  =  083000  :  1 :  0-86781;  fi  =  89° 21-6'  =  001  A  100 
Des  Cloizeaux\ 

100  A  110  =  39**  41V,  001  A  101  =  45°  56i',  001  A  011  =  40°  57'. 


Fomui': 

a  (100.  »-i) 
h  (010,  »-i) 
c  (001.  0) 

n  (810,  ^8)* 
h  (810,  ^8)» 
l  (210,  i-2) 
q  (880,  ikf)» 


m  (110,  /) 
r  (120,  î-à) 

u  (104, -H)* 
g  (108, -fi)* 

t   (102,-H) 
X  (101.-l-i)« 
y  (ÎO-ll,^î)» 


y  (Î02,  fî) 
A  (loi,  1-t)» 
ô  (804,  fi)» 
P  (408,  f  »)• 
C  (502,  fi)* 

k  (028,  f-i)  as  tw.  pi. 
/  (011, 1-i) 


0  (095.  fi) 
fo  (021,  24) 

c   (118,  -i)» 
J  (112,  -i)» 
ûi>(lll,  -1) 
e  (112,  i) 

0  (in,  1) 


*  (852,  !)• 
K  (211,  -2-8)' 
r  (821,  -ai)' 
d  (211,  2-2) 

o-  (121,  -2-0) 
<  (121.  2-è) 
a  (182,  fà)* 
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=    80"  S6' 

mJ    =    55°  88'     JJ'=    41' 08' 

=    «"•H' 

«ia>    =    86°  11'      a>a/=     61°  88' 

■'=    79=83' 

w     =    89°  81'     M'     =    48°  14J 

=     63"    8' 

me    =    66*   V     oo'    =    62°  IH 

=     81' 54' 

mo    =    86°81i'  (W    =    41-18' 

=     «-SO' 

aa,     =     61°  M'      <t>t'  =  100°    8' 

=     63=54' 

af      =  •99°  81'     *f'      =  100*41' 

=     H°l» 

a'o     =  •."■2''    V    ft       =     B8'  19' 

=     60'    6' 

orf     =     33   39      mt     =     56°    1' 

=  «SI-  M' 

a't      =     68°  53'      mtf  =     70°  41' 

=  120°    6' 

For  httbnerite  from  SiWerton,  Colorado  (t.  4  nnd  a 

d:i:è  =  0  83838  :  I  ;  086684 

Almagrei»,  after  SIg. 


al.  20]  PeDâeld  calculâtes  <pHT.  conU.}: 
>3  =  89-  74'. 

Angles;  mm'  =  «100°  l»",  ^  -  '49°  8',  M  =  'K'  &. 

Twins:  (1)  tw.  axis  é  witb  a  as  comp.-face;  (3)  tv.  pi.  X:  (023)  Rose,  f.  3. 
CryaUtle  commonly  tabnlar  ||  n;  also  priamatic  wJtJi  a  b  d,  or  l  b  c.  Faces  tn  pris- 
mstic  zone  vertically  etriated.  Often  in  bladed  crystaU;  also  irregular  lamellar; 
coarae  divergent  columnar;  maasive  grannlar,  the  particlee  strongly  collèrent. 

Cleavage:  b  very  perfect;  alBO  parting  iometimea  observed  |  a,  and  \  i  (102) 
(Dx.).  Fracture  uneven.  Brittle.  H.  =  5-5-5.  G.  =  7-2-7-5.  Luster  8ul>- 
metallic;  metallic-adamantine ;  résinons.  Color  dark  grayish  or  browniah  black, 
browniah  red,  baii-brown.  Streak  nearly  black  to  dark  reddish  brown;  yellowiah 
brown;  greenish  gray.  Opaque  or  Bometimes  tranalacent.  Sometimes  weakly 
magnetic. 

For  hûimerile,  ax.  pi.  and  Bx^  X  b.  Bx„j  /\  é  —  17°  39^'  Na.  iUeasare- 
menta  (approx.)  on  artif.  cryst.  : 


=  98° 


8Ho.r   =  141' 


aVr  =  76°  (Li)  Grotb  &  Araruni  ' 


Httbnerite  from  Colorado,  wtth  extiDCUon-angle  =  17°,  is  pleocbroic  (PTd.*)  with  t  green, 
h  yellovUL  brown.  The  color  varies  In  the  same  section  presumably  from  TariatioD  in  smount 
of  FeO. 

Comp.,  Tar. — Tnngatate  of  iron  and  manganèse  (Fe,Mn)WO,.  In  Woj-peamite 
Fe:  Mn  =  chiefly  4  :  l  and  2  :  3,  bat  varying  from  9  :  1  to  2  :  3.  HObneritb  is 
neariy  pure  MnWO,. 

The  percentage  composltloD  for  the  pure  tungstatea.  and  the  compounds  In  vartous  ratio» 
between  them,  Is  as  follows: 

UnO 


4-7    =    100 


28-4    =    100 


O:Mn0 

WO. 

FeO 

1:0 

76-8 

38-7 

76-4 

l»-7 

76-4 

18-9 

764 

11-9 

76-5 

9-5 

76-6 
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.  WoLFRAMiTB.    Of ten  In  crystals  88  above  described.   Color  and  streak  nearly  black.  Opaque 
Chielly  ferruus  tUDgstate. 

HUbnkritk.  Usually  io  bladed  forma,  rarelv  in  distinct  tenninated  crystals.  Color  brown» 
ish  red  to  liair-brown  to  nearly  black.  Streak  yellowish  brown,  greenisb  gray.  Often  trauslucent. 
Optical  characters  as  above.     Chiefly  manganèse  tun^tate. 

Megabatiie,  supposed  to  bave  a  différent  composition,  was  later  shown  (Rg.)  to  belong  hère. 
Crystals  from  Scblackenwald  gave  Qroth  and  Arzruni  tbe  forms:  a,  b,  c,  n,  m,  y,  ô,  X,  a>,  d. 

Anal.— 1.  Btck  &  Teich,  Vb..  Min.  Ges.,  4,  814,  1869.  2,  Liversidge,  Min.  N.  S.  W..  85, 
1888.  3-6,  Kemdt.  J.  pr.  Ch.,  42,  81,  102.  105,  1847.  7,  Genlb,  Am.  J.  Se.,  28.  268.  1857. 
8.  Beck  &  Teich,  ib.,  p.  817.  9,  Carnot,  C.  R.,  79,  637.  1874;  two  other  analyses  gave  0-9.  0*96 
Ta,0..     10,  Bernouilli,  Pogg..  111,  608,  1860.     11-14,  Kemdt,  1.  c. 

15.  Philipp,  Rg.  Min.  Ch.,  286.  1875,  earlier  analyses  (Rg.)  were  made  on  less  pure  material. 
16.  Beck  &  Teich,  ib.,  p.  815.  17,  Eulibin,  Vh.  Min.  Ges.,  3,  1,  1868.  18,  Pflûcker.  Domeyko. 
8d  App.  Min.  Chili,  9, 1871.  19-22.  P.  A.  Genth.  priv.  contr.;  the  hûbnerite  from  Cernent  Creek 
bas  also  been  analyzed  by  H.  F.  Kelier.  J.  Frankl.  Inst.,  128,  158,  1889.  28,  W.  F.  Hillebrand, 
Am.  J.  Se. ,  27,  357,  1884.  24,  A.  H.  Low,  ibid..  p  858.  See  further  Kemdt,  Schaffgotsch,  1.  c. 
also  5th  Ed..  pp.  602-605. 


Wofframiie. 

1.  Adun-Chalon 

2.  Inverell,  N.  8.  W. 
d.  Chauteloup 

4.  Monte  Video 

5.  Harzgerode 

6.  Ehrenfriedersdorf 

7.  FloweMt.,  N.  C. 

8.  Altai 

9.  Meymac 

10  Traversella 

11.  Altenberg 

12.  Scblackenwald 
18.  Monroe,  Ct. 

14.  Zinnwald 

Hûbnerite. 

15.  Scblackenwald  MegàboêUe 

16.  Bayevka,  Ural 
17. 

18.  Morochocha 

19.  Bonita  Mt.,  N.  M. 

20.  N.  Star  M.,  Silverton 
21    Cernent  Cr..  Silverton 
22.  Nye  Co.,  Nevada 

28.  Ouray  C0..C0I. 

24.  Phillipsburg,  Mont. 


G. 
6*406 

7  48-7-61 

7-5-7-51 

7-28 

7-50 

7-50 

6*968 

6*54? 


719 

7*48-7-64 
7*41-7-49 
7*22 


7*267 
7*857 


6*718 
6*891 

7*177 


.   WO,  FeO 

}  75*55  21*81 

77*64  18*76 

75*88  19*82 

7602  19*21 

75*90  19*25 

75*88  19-16 

76*79  19*80 

f  75*56  16  22 

74*25  15*85 


75*99 
75-44 
75*68 
75  47 
76*84 


78-60 
76  61 
74*82 
7512 
76*88 
74*75 
76*68 
74-88 
75*58 

74*82 


9-64  14*90 

956  14*80 

9*58  14-26 

9*61  14-21 


MnO   CaO 

2*37    0*26  MgO  0-51  =  100 
4*12     —    =  100*52 
4*84     —    =    99*99 
4*75     —    =    99*98 
4*80     —    =    99-95 
4*96     —    =  100 
5*86    0*82SnO,<r.  =101-26 
8-42     —    =  100*20 
6*51    0  80  MgO  004.    Ta,0.  110. 

[H.O  0*70  =  99*25 

99  76 

99*98 

99*54 

9926 
10016 


16-29      8  45    4*08  = 


8-74  22*24  —    =99*68 

4-64  18*59  017  MgO  0-20=100*21 

2*11  20*90  1*80  SiO,  0*28  =  9891 

142  28*21  —    = 

8*82  19*72  0*18  MgO  tr.  =  100 

2*91  21*98  011MgO<r.  =    99*70 

1*61  21*78  009  MgO  tr.  =  100*11 

0*56  28*87  0*14  MgO  0*08,  Cu  008=^*61 

0-24  28-40  0-18  SiOaO-62,    Nb,O»0*05?  = 

[100-02 

0*06  2500  —    =99*88 


Pyr.,  etc.— Wolframite  fuses  B.B.  easily  (F.  =  2*5-8)  to  a  globule,  which  bas  a  crystalline 
surface  and  is  magnetic.  Witb  sait  of  phosphorus  ffives  a  clear  reddish  vellow  glass  while  bot, 
whicb  is  paler  on  cooling;  in  R.F.  becomes  dark  red;  on  charcoal  witb  tin,  if  not  too  saturated, 
the  bead  assumes  ou  cooling  a  green  color,  which  continued  treatment  in  R.F.  changes  to  red> 
dish  vellow.  Witb  soda  and  niter  on  platinum  foil  fuses  to  a  bluish  green  lUiinganate,  Decom- 
posed  by  aqua  regia  witb  séparation  of  tungstic  acid  as  a  vellow  powder,  which,  when  tre^ted 
B.B.,  reucts  as  under  tungstite  (p.  202).  Wolframite  is  sumcieutly  decomposed  by  coucentrated 
«ulphuric  acid,  or  even  hydrocbloric  acid,  to  give  a  colorless  solution,  which,  treated  with 
metallic  zinc,  becomes  intensely  blue,  but  soon  bleaches  on  dilution. 

Hûbnerite  is  less  fusible  than  wolframite  and  gives  a  stron^  manganèse  reaction. 

Obs. — Wolframite  is  oftcn  associated  witb  tin  ores;  also  m  quartz,  with  native  bismuth, 
acbeelite,  pyrite,  galena.  sphalerite,  etc.  It  occurs  in  fine  crystals  at  Scblackenwald,  Schnee- 
berg,  Geyer,  Freiberg,  Alteuberg.  Ehrenfriedersdorf.  Zinnwald,  and  Nerchinsk.  and  other 
places  mentioned  above:  at  Chanteloup,  nenr  Limoges,  in  Fi-snce;  near  Redruth  and  elsewhere 
in  Comwall  with  tin  ores;  in  Cumberland  (the  ralio  2  :  8  at  Lochfells,  that  of  4:  1  at  Godolphin's 
Bail);  on  the  Island  of  Roua,  one  of  the  Hébrides;  in  the  auriferous  sand  of  the  Wicklow  rivers. 
Ireland,  with  tin.  Also  in  S  America,  at  Oruro  in  Bolivia.  With  tin  slone  at  various  points  in 
^ew  England,  New  South  Wales;  in  quartz  veius  at  Inverell  and  elsewhere  in  Gough  Co. 

In  the  U.  States  it  occurs  at  Lane's  mine.  Monroe,  Conn.,  in  quartz,  associated  with  nativ» 
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bismutb  and  the  other  minerais  above  mentioned,  often  pseudomorphous  after  scheelite;  in  small 
quantitiesat  Trumbull,  Conn.,  ai  the  topaz  vein ;  massive  and  in  crystals  on  Camdage  farm, 
near  Blue  Hill  Bay,  Me.;  at  the  Flowe  mine,  Mecklenburç  Co.,  N.  C.,  with  scheelite;  in  Mis- 
souri, near  Mine  la  Motte,  and  in  St.  Francis  Ce.  \\  m.  from  St.  Francis  River;  in  a  gneiss 
boulder  on  the  W.  shore  of  Chicf  Island.  L.  Couchiching,  Ontario. 

The  orignal  hûbnerite  was  from  the  Erie  and  Enterprise  veins.  in  Mammoth  dist.,  Nevada, 
in  a  vein  8-4feet  wide  in  argillyte,  with  scheelite,  fluorite,  aud  apatite.  Occurs  also  in  quartz  of 
the  Royal  Albert  vein,  Uncompahgre  district,  Ouray  County,  Col.;  at  the  North  Star  mine, 
-Sultan  Mt.,  and  Cemeut  Creek,  Bonua  Mt..  both  near  Silvertou,  San  Juan  Co.  At  Phillipsbure, 
Montana;  at  the  ^omstock  mine,  Black  Hills,  S.  Dakota;  Bonita  Mt.,  near  White  Oaks,  Lincoln 
-Co.,  New  Mexico. 

Also  found  in  Peru,  Morococha,  province  of  Tarma,  and  in  rhodochrosite  with  fried élite 
and  nlabandite  at  Adervielie  in  the  Pyrénées.   Tbe  original  megabasite  was  from  Schlackenwald. 

Alt.— Wolframite  occurs  altered  to  scheelite  b^  a  substitution  of  calcium  for  iron;  the 
opposite  exchauge  is  more  commun,  and  wolframite  pseudomorphs  after  scheelite  are  often 
met  with. 

Réf.— > Ann  Ch. Phys..  19, 168, 1870.  KrennergîvesforEhrenfriedersdorf 082447 : 1  ;0-86041, 
/9  =  89'  89  38".  Min.  Mjttb.,  p.  9,  1875.  Seligmann.  for  Sierra  Almagrera  (FeO  19*95,  MnO  8  15 
Doeller)  082144  : 1 :  087111,  fi  =  89'  84',  &,  Kr.,  11.  347,  1886.  Tbe  species  was  formerly 
Tegarded  as  orthorhombic;  its  monoclin ic  charactor  was  first  sugcested  in  1850.  Dz.,  ib.,  28, 168. 
See  also  Rose,  Pogg.,  64,  171,  1845  (relation  to  columbite),  Eerndt,  1.  c  ,  and  Groth  and  Arzruni 
for  measurements  of  artif.  FeWO*,  MnWO*,  etc.,  Pogg.,  149,  237,  1873. 

''  Dx.,  1.  c.  1850  and  1870.    »  Mlr.,  Min,  473,  1852.    *  Eremeyev.  Vh.  Min.  Ges..  17,  801 
1872.     '  Groth  aud   Arzruni,   on  megabasite.  1.  c.      *  Enr.,  FelsObànya,  1.  c.    **  Slg.,  Sierrr 
Almagrera.  Spain,  1.  c.    *L.  c,  cf.  also  Dx.,  Bull.  Soc.  Min.,  6,  105,  1882.    *  Pfd.,  priv.  contr., 
N.  Stiir  miue.  Silverton,  Colorado. 

Fbrberite.  Ferberit  K.  L.  T.  Liebe,  Jb.  Min.,  641,  1863,  attributing  the  name  U 
Breithuupt.     Ferrowolframit  Wnsb.,  Synops.  Min.,  43,  1875. 

Monoclinic.  Axes  à:t:è  =  0*8229  : 1 :  08462,  assuming  /S  =  89''  22'  as  with  wolframite 
Forms  on  artif.  cryst.  (FeWO*)  :  a  (100,  i-î),  b  (010.  i-i);  m  (110,  /),  g  (120.  t^à);  d  (102,  -  i-î) 
-e  (OU,  M);  7t  (111,  1).  Angles:  mm"  =  78^*  53',  gg*  =  62"  84',  ed  =  27'  5',  cd  =  40*  14'. 
See  Groth  and  Arzruni,  Pogg.,  149,  237,  1873. 

Tbe  original  "ferberite"  was  massive,  granular,  with  someimperfect  planes  ofcrvstallization. 
Cleavage:  b  perfect.  H.  =  4r^'5.  G.  =  6  801  Breith.;  7*109  Rg.  Luster  imperfectly  vitreous,  a 
little  submetallic-adamantine.    Color  black.    Streak  brownish  black  to  blackish  brown.    Opaque, 

Composition  of  artif.  cryst.,  ferrons  tungstate,  FeWO*  =  Tungsten  trioxide  76  3,  iron  pro^ 
-oxide  23'7  =  100.    A  little  manganèse  is  also  présent. 

Analyses  of  "ferberite"  from  Spain:  1.  Liebe,  1.  c,  deducting  1*89  limonite  (Rg.)« 
%  Rg.,  Ber.  Ak.  Berlin,  175,  1864,  and  J.  pr.  Ch.,  92,  263,  1864. 

WO,        SnO,       FeO        MnO      MgO      CaO 

1.  Spain  7011         014       23*29       3  02       0*42       1*75  Al.0. 1*17  =  99*90 

2.  •*  [69*27]*      016       2600       3  00         —         157  =  100 

»  Direct  déterminations,  69*49-69*88. 

Thèse  analyses  do  not  conform  to  FeWO*.  rather  to  2FeW04  +  FeO  or  3FeW0«  -f  FeO; 
further  note  that  a  "ferberite  "  stated  to  come  from  Sierra  Almagrera  proved  (as  described  by 
Seliemann,  réf.,  above)  to  be  wolframite  with  Fe  :  Mn  =  5:1.  The  existence  of  the  pure 
Fu WO4  in  nature  is  hence  not  proved,  tbough  made  artiflcially.  The  original  ferberite  was  from 
the  Sierra  Almagrera  in  southem  Spain,  in  argillaceous  schist,  with  quartz.  Named  after  R 
Fer  ber  of  Géra. 


Scheelite  Group.     Tetragonal. 

814.  8ICHEX3T.TTF  Tennspat.  Lapides  stannifen  spathacei  "llk  en  huit  spat"  (fr. 
Bohemia).  Wall.,  Min.,  303,  1747.  Not  Tuugsten  von  Bastnaes  [=  Cerite]  Oronêt,  Ak.  U. 
Stockh  ,  1751,  Min.,  183,  1758.  Stannum  spathosum  subdiapbanum  album  Ztnn.,  Syst ,  1768. 
Tungsten  (=  Tonobtic  Acid  and  Lime)  Scheele,  Ak.  H.  Stockh.,  1781.  Schwerstein  Wern., 
Bergm.  J.,  386,  1789;  Km-sL,  Tab.,  26,  1791.  Scheelerz  Karêt,  Tab.,  56  1800,  74,  1808. 
Tungstate  of  Lime.  Tungstein.  Scbeelin  calcaire  R.,  Tr.,  4, 1801.  Scheelspath  Breith.,  Char., 
23^  1820.    Scheelit  Leonh.,  Handb.,  594,  1821. 

Tetragonal;  with  pyramidal  hemihedrism.      Axis  ^  =  1*5356;  001  A  101  ^ 
56**  551'  Dauber*. 
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Fômis*! 

e  (001.  0) 

a  (100,  i-i) 
m(110, /) 
T  (480.  f4) 
ç,  (120. 1^2) 


d  (105.  H) 
•   (206,  l-t)* 
o  (102.  H) 

r  (708.H)' 
0   (101. 1-t) 

/  (114.  i) 


/?  (118,  « 
•  (112.  « 
P  (111.  1) 

«  (416.  H) 
t  (811,  8-8) 


l  (12112.  1-12) 
k  (615.  1-5) 
<  (414.  1-4) 
h  (818.  1-8) 
^  (212.  1-2) 
6,  (121.  2-2)» 
#,  (181.  8-8) 


^,  (122.  1-2) 
y,  (186.  H) 
A,  (188,  1-8) 
«,  (168.  1-5) 
t,  (142.  2-4)» 


1. 


3. 


6. 


6. 


7. 


Fîgs.  1,  Traversella,  Bauer.      2,  Trambull,  Conn.      8,  7,  Schlackenwald,  Bauer. 

4.  5.  6.  Zlnnwald.  Id. 


dd  = 

es'  = 

oo'  = 

/Îy5'  = 

w'  = 

ep  = 

co  = 

dd' 


i" 


00      = 


28*  58' 

48''  25i' 

6r  1' 

72'  40f 

89'  26' 

48'  59i' 

62"  41' 

79'  55i' 

89^  58' 

87'  81' 

56'  56' 

84'  9' 

63'  r 

76'  2' 


eê"    =  118'  51' 


ep  = 

r'  = 

Pff'  = 

w"  = 

PP"  = 

%  = 

c»  = 

ek  ^ 


65' 
57' 
71' 
94' 
180' 
♦49' 


16i' 
0' 
48' 
43' 
88' 
27' 


78'  22' 
59°  47' 
58'  17f 
57'  48' 
67'  26' 
28*  16' 
60'  26' 


m^ 

=  68'  26' 

pk 

=  80'  27' 

/•"^ 

=  64''  84' 

Pl 

=  86'  69' 

Mâ^ 

=  65'    r 

e'v, 

=  15'  44' 

eî 

=    8'  59i' 

e% 

=  20'    r 

ek 

=    9'  81' 

«'«, 

=  27*  17 

ei 

=  11*  50* 

eh 

=  15'  86' 

«;*' 

=  22'  19' 

eg 

=  22'  44' 

«'^, 

=  89'  28' 

9 

ep 

=  39'  58' 

av 

=  58'  89' 

«/ 

=  68'  18i' 

*■/ 

=  bV  57' 

V^, 

=  28'  21' 

^/. 

=  41'  40' 

mk         m 

=  17'  14' 

=    6'  66' 

=  24'  22' 

'  =  81*  18* 

Pi 

=  28'    8' 

Twins:  (1)  tw.  j)I.  a,  both  contact-  and  penetration-twins;  the  comp.-fiioe 
nsually  a,  also  c.  Habit  octabedral,  e  predominating,  also  with  f?;  again  tabular  j  c 
Faces  c  rough;  e  striated  |  edge  e/s^;  in  the  twins  a  feather-like  striation  meeting 
in  a  medial  Une.     Also  reniform  with  columnar  strnctare;  and  massive  granniar. 

Cleavage:  p  (111)  most  distinct;  e  (101)  interrupted.  Fracture  uneren. 
Brittle.  H.  =  4-5-5.  G.  =  5-9-6-1;  6-059  Beauce  Co.,  Québec,  Ferrier.  Luster 
vitreous,  inclining  to  adamantine.     Golor  white,   yellowish  wbite,   pale  yellow. 
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brownish,   greenîsh^   reddish;    sometimes  almost  orange-yellow.      Streak  white. 
Transparent  to  tranBlacent.     Optically +.     Indices: 


œ  =  1-918-1-919 


€  =  1-934-1-935  red,  Dx. 


Comp. — Calcium    tnngstate,    CaWO^  =  Tungsten  trioxide  80*6,   lime  19*4 
^  100. 

MoIybdeDum  is  usually  présent  and  may  replace  a  considérable  part  of  the  tungsten 
<cf.  below).  Copper  replaces  calcium,  see  cuproscheelite  (p.  988).  Didymium  (Ce, La)  may  be 
présent,  a  section  of  the  minerai  showing  strong  absorption  bands  (Cessa).  Camot  found  0*4 
p.  c.  Ta«Oi  in  scheelite  from  Meymac,  Corrèze,  C.  R.,  79,  687,  1874. 

Analyses,  5tli  Ed.,  p.  505.  R.  A.  A.  Johnston  obtained  for  the  crystallized  scheelite  of 
■Beauce  Oo.,  Québec  : 

G.  =  6059  Terrier        WO,  7990       "CaO  19-87       SiOa  0*29       Fe,0,  070  =  100 26 

Traube  (Jb.  Min.,  Beil.  Bd.,  7,  282.  1890)  bas  shown  that  molybdenum  is  usually  présent 
in  scheelite,  and  sometimes  replaces  a  considérable  part  of  the  tungsten.  The  white  and  light 
yellow  varieties  contain  the  least,  and  the  dark  colored  the  most  ;  the  amount  varies  widely 
even  in  crystals  from  the  same  locality.  The  présence  of  the  molybdenum  probably  exerts  an 
important  influence  upon  the  angles  of  the  species,  cf.  réf.  ^ 

The  foUowing  are  Traube's  analyses  : 


1.  Zinnwald,  redbm,,  eryêt. 

2.  "  yw.  hm.      " 
8.         "  light  yw,      " 

4.  "  light  yw.  brn.,  erjfêi. 

5.  "  gr.  toh.,  mas8, 

6.  Altenberg,  gr.  ioA.«  erwt. 

7.  Schwarzenberg,  wh.,  kernel 

8.  "  yw,  brn.,  êhell 

9.  Schlackenwald,  toh,,  er.  tnctu, 

10.  HasUthal,  tranep,  erysi, 

11.  Traversella,  yw,  gray,  cry$t, 

12.  ''  honey-yw.,    " 
18.  Carrock  Fells,  yw.  wh,,  nuuê. 
14.  Pot  M.,  S.  Africa,  gray,  tnasê. 
15. 

16.  Mt.  Ramsay,  Tasmania 

17.  New  Zealaud 


tt 


G. 

5-88 

608 

601 

603 

606 

607 

612» 

6  02» 

6-18 

614 

606 

6-04 

601 

5-96 

609 
601 


WO, 

MoO, 

CaO 

71-08 

8-28 

20-88=    99-64 

75-29 

8-98 

20-84=    99-61 

76-78 

8-69 

19-86  =  100-88 

77-84 

2-28 

19-48  =    99-55 

78-04 

1-92 

19-57=    99  58 

77-54 

2-08 

19-91  =    99-48 

79-94 

tr. 

19-57  MgO  tr.  = 

:  99-51 

8017 

0-07 

19-49  MgO  tr.  = 

:  99-88 

79-76 

tr. 

19-67=    99-48 

8016 

tr. 

19-65  =    99-81 

78-57 

1-62 

19-87  Ce,0,*  tr. 

=  99-56 

79-68 

0-76 

19-29  Ce,0,^  tr. 

=  99-78 

79-97 

0-85 

19-27=    99-59 

70-56 

8-09 

20-05  CuO  0-84  : 

=  99-04 

71-59 

7-68 

20-51  =    99  78 

79*77 

tr. 

19-65=    99-42 

80-29 

tr. 

19-44=    99  78 

»  By  Frenzel. 

•  (Ce,Di,La),0.. 

Molybdenum  is  also  présent  in  the  scheelite  of  YxsjO,  IgelstrGm,  G.  FOr.  FOrh.,  13, 
122,  1891. 

Pyr.,  etc.— B.B.  in  the  forceps  fuses  at  5  to  a  semi-transparent  glass.  Soluble  with  borax  to 
a  transparent  glass,  which  afterward  becomes  opaque  and  crystalline.  With  sait  of  phosphorus 
forms  a  glass,  colorless  in  outer  flame.  iu  iuner  ffreeu  when  not,  and  fine  blue  when  cold;  varie- 
ties conUiiniuç  irou  require  to  be  treated  on  cnarcoal  with  tin  before  the  blue  color  appears. 
In  hydrocblonc  or  nitric  actd  decomposed,  leaving  a  yellow  powder  soluble  in  ammouia. 

Obs.— Scheelite  is  usually  associated  with  crystalline  rocks,  and  is  commonly  found  in 
<:ounection  with  casslterite,  topaz,  fluorite,  apatite,  molybdenite,  or  wolframite,  in  quartz;  also 
associated  with  gold. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia,  Altenberg  in  Saxony,  and  FQrstenberg 
near  Schwarzenberg;  from  Riesengrund  in  the  Riesengebirge;  the  Knappenwand  in  the  Unter- 
aulzbachthal.  Tyrol,  and  the  Krimlerthal;  the  Eammegg  near  Gutannen  in  theBerneseOberland; 
in  fine  crystals  at  Carrock  Fells  in  Cumberland,  with  apatite,  molybdenite,  and  wolframite.  Also 
at  Schellgaden  in  Salzburg;  from  the  Meiseberg  near  Keudorf  in  the  Harz;  Ehrenfriedersdorf  in 
Saxony;  POsing  in  Hunffary;  Traversella  in  Piedmont,  in  fine  crystals.  sometimes  transparent, 
also  very  large  (l  pouna);  and  in  the  Val  Toppa  gold-mine,  near  Domo  d'Ossola.  Piedmont; 
Meymac,  Corrèze,  France  (containing  TaaOi);  Dalecarlia  and  Bitsberg  in  Sweden;  Pitkftranta  in 
Finland  at  the  tin  mines  (G.  =  6-084);  Fi-amont  in  the  Vosges,  with  pyrite  in  poîished  crystals, 
often  twins;  at  the  copper  mines  of  Llamuco,  near  Chuapa  in  Chili,  of  a  reddish-gray  color, 
mixed  with  green,  due  to  chrysocolla. 

In  New  bouth  Wales,  at  Adelong,  from  a  gold  mine.  New  Zealand,  massive;  Mt.  Ramsay, 
Tasmania,  with  cassiterite;  at  the  Pot  mine,  in  south-western  Africa. 

In  the  U.  States,  crystallized  and  massive  atLane'sMine,  Monroe,  and  at  Huntington,  Conn., 
with  wolframite,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  Trumbull,  sometimes  in  large 
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crystals  an  inch  or  more  in  len^tb,  often  partl^  altered  to  wolframite;  the  crystals  are  embedded 
1d  quartz.  Also  at  ChesterÛeld.  Mass.,  io  albite,  with  tourtnaliue;  at  Bangle  mine,  in  Cabarrua 
Co.,  N.  C.;  and  Flowe  mine,  Âfecklenburg  Co.,  some  crystals  at  tbe  latter  locality  baving  a 
nucleusof  wolframite;  in  tbe  Mamrootb  mining  district,  Nevada;  witbgold  at  tbe  Cbarity  mine, 
Warreu's,  Idabo;  at  Murray,  Idabo,  ou  tbe  west  slope  of  Cœur  d'Alêne  Mts.;  also  at  tbe  Golden 
Queeii  mine,  Lake  Co.,  Colorado. 

Fine  crystals  of  scbeelite,  some  over  two  incbes  long,  occur,  witb  pulvérulent  tungstite,  in 
quartz  veins  cuttiug  tbe  slates  aud  saudstones  of  tbe  lower  Cambrian  or  gold-bearing  séries  in  tbe 
townsbips  of  Risborougb  and  Marlow,  Beauce  County,  Québec;  tbe  associated  minerais  are 
argentiferous  galeua,  spbalerite,  pyrite,  cbalcopyrite,  etc.  (Ferrler). 

Tuugstic  acid  was  discovered  in  tbis  species  by  tbe  Swcdisb  cbemist  Scbeele,  in  1781.  Tbe 
Word  iungsten,  first  used  by  Cronstedt,  la  Swedisb  for  heai^  stone. 

Ait.— Occurs  altered  to  wolframite,  tungstate  of  iron  and  manganèse,  by  tbe  action  of  a 
solution  of  bicarbonate  of  iron  und  manganèse,  or  perbaps  mainly  tbrougb  sulpbate  of  iron 
arisiug  f rom  tbe  décomposition  of  pyrite;  crystals  more  or  less  altered  to  wolframite  are  common 
at  many  localities.     Also  to  kaolinite  (Ebrenfriedersdorf). 

Réf.— 1  Poçg..  107,  272.  1859;  contirmed  by  Kg.,  Zs.  G.  Ges.,  19,  498,  1867.  also  by  Bauer. 
Traube  (1.  c),  m  discussing  tbe  présence  of  molybdenum  in  scbeelite,  obtaius  tbe  value  ee'  = 
72''  86^'  and  è  =  1*5815,  for  pure  scbeelite  f  rom  Scbwarzenber^  and  Riesengrund,  containing  onlv 
a  trace  of  MoOs.  He  also  nves  tbe  foUowing  table,  reproducing  tbe  résulta  of  tbe  autbors  named; 
to  tbese  tbe  value  for  powellite  (p.  989)  is  added. 


è 


^^7.^'If:!'}^^^]'     1-6315  Traube 


Riesengrund 

Neudorf 

Zlnnwald 

Neudorf 

Krimlertbal 


r 


1-5829  Dbr. 
1-5854  Dbr. 
1*5849  Dbr. 
1-5849  Zèpb. 


Zlnnwald  ) 
Neudorf    f 
Traversella 
Powellite 
CaMoO« 


1-5855  Dbr.    (Mean  lesult.) 

1-5864  Ratb 
1*5445  MelvUle 
1*5458  Hiortdabl* 


'  Bauer,  wbo  gives  a  monograph  for  tbe  species,  witb  many  figures,  calculated  angles» 
adding  18  new  forms,  Jabr.  Ver.  WQrtt.,  129.  1871.  '  Grotb,  Riesengrund,  Min.-SammL 
Btrassb..  157.  1868.  «Ratb.  Traversella.  Ber.  nied.  Ges..  Dec.  4. 1882,  and  Zs.  Er.,  8.  296,  1888. 
*  Zepb.,  Krimlertbal.  Lotos,  1885.  *  On  the  form  of  CaMoOi,  SrMoO«,  BaMoO«,  see  Uiortdahl 
Zs.  Ht*.  12.  ^^h  1^'7- 

816.  OUPROTUNaSTITB.  Cuproscbeelite  /.  D.  WkUnêy,  Froc.  Cal.  Acad.,  3,  287,. 
1866.  Tungstate  de  cuivre,  DotMyko,  Ann.  Mines,  16,  587,  1869.  Cuprotungstite  Adam^ 
Tableau  Min.,  p.  82,  1869. 

Crystalline-granular.     Also  in  crusts. 

Cleavage  distinct  in   one  direction.     H.  =  4*5-5.     Luster  highly   vitreous. 

Color  pistachio-green,  passing  to  olive-  and  leek-green.     Streak  light  greenish  gray 

to^greenish  yellow. 

.,    Comp. — Tungstate  of  copper,  CuWO.;  also  tungstate  of  copper  and  calcium» 

(Oa,Cu)WO,.  ^ 

•  AnaL— 1,  Domeyko.  Ann.  Mines,  16,  587,  1869.    2,  Wbitney,  1.  c.    8,  Domeyko,  1.  c.    4, 
Id.,  ibid.,  3,  15,  1848. 


1.  Cbili,  Guprotungatiiô 

2.  Lvk  FeiZ.,  Uuproêcheelite 
8.  Cbili 

4.       *• 


WO,  CuO        CaO 

56  48  30-68         200  FcaO,  2*53,  8iO,  8*87,  H,0  462  =  10013 

79  69  6  77        10  95  FeO  0  31,  Ht,0  1*40  =  9912 

[76*00]  510        15*25  Fe,0,  1*55,  SiO,  0*40,  H,0  1-70  =  100 

75*75  8*30  .  18-05  8iO,  0*75  =  97*85 


'PjT.f  etc.— In  tbe  closed  tube  blackens,  and  glves  off  water.  B.B.  fuses  to  a  black  glass. 
and  colors  tbe  flame  au  intense  green.  On  cbarcoal  blackens,  fuses  with  a  îitlle  intumescence, 
forming  final  ly  a  slag  contai  ning  minute  partiales  of  métal  lie  copper.  Witb  fiuxes  givcs  reactions 
for  tungsten  and  copper.  £asily  soluble  in  bydrocbloric  acid,  tungsten  trioxide  being  separated 
from  tbe  solution. 

Obs. — Cuprotungstite  is  from  tbe  copper  mines  of  Llamuco,  uear  Santiago,  Cbili.  and  is 
Btated  to  envelop  kernels  of  cuproscbeelite.  Ordinary  scbeelite  is  said  to  occur  also,  and  tbe 
cupreous  varieties  may  be  tbe  resuit  of  altération.  Tlie  original  cuproscbeelite  was  from  the 
vicinity  of  La  Paz.  Lower  California,  in  a  red  metamorpbic  rock,  associated  witb  black  tourmaline. 
Also  mentioned  by  Traube  (1.  c,  p.  241)  as  enveloping  tbe  scbeelite  from  tbe  Pot  mine,  south* 
western  Africa. 


SCHEELITK  QRODP:    POWELLITKSTOLZlTE-WTJLFEmTB. 


989 


816.  POWELZJTE.     TT.  J7.  MtlviOe,  Am.  J.  Se,  41,  138,  1891. 
Teti-agoual.     Axis  k  -  1-5445;  001  A  101  =  57°  4}'  Melville. 

In  minute  octuhednil  crystals  wiih  c  (001,  0),  t  (101.  l-i),  p  (111,  1). 

Angles:  ett  =  72°  49'.  «"  =  114°  9',  jDp'  =  80'  1'.  «o"  =  130°  48'.  pp«^  =  ♦49'  12'. 

No   distinct  cleavage.     Fracture  nneven.     Brittle.    H.  =  3'5.     G.  =  4*526. 
Lnster  resinous.     Color  yellow  with  marked  greenish  tiuge.    Subtransparent. 

Gomp. — Essentially  calcium  molybdate,  CaMoO^  =  Molybdenum  trioxice  72*0, 
lime  28*0  =  100.     Calcium  tungstate  is  also  présent. 
AnaL— Melville.  1.  c. 

MoO.  58-58      WO,  10-28      CaO  25  55      SiO,  8'25      MgO  016      Fe,0, 1-65  =  9947 

P3rr.,  etc. — FuBes  about  5  to  a  gray  mass.  Reacts  for  molybdenum  with  sait  of  pboaphonu» 
cf.  scheellte.    Decomposed  by  nitric  and  by  bydrochloric  acid. 

Oba. — Found  at  the  Peacock  Iode  in  tbe  '*  Seveu  Devils  **  mining  district  in  western  Idaho. 
It  is  associated  with  an  arffentiferous  bornite  and  dark  brown  famet.     Cf.  réf.*,  p.  968. 

Named  for  Mujor  J.  W.  Powell,  Director  of  the  U.  S.  Qeological  Survey. 


1. 


817.  STOLZTTB.  Scheel-Bleispath  BrHih,,  Char.,  14,  1820.  Tungstate  of  Lead.  Blei* 
flcheelat,  Wolframbleierz,  Scheelsaures  Blei,  Qerm,  Scheelitine  Befvid,,  Tr.,  2.  662, 1882.  Stolzit 
Said  ,  Handb.,  504. 1845. 

Tetragonal;    with    pyramidal  hemihedrism.      Axis  à  =  1*5667;    001  A  101 
=  57°  27' Kerndf. 

Foxma  :    c  (001.  0);  m  (110,  /);  e  (101,  l-t);  «  (112,  i),  n  (111, 1),  o  (221,  2). 

Angles:  «»'  =  78°  10'.  w'  =  68°  19'.  «  '  =  114'  54',  w"  =  95°  51',  n»'  =  80°  15',  nii"  =  181°  25\ 
n»»'  =^48°  85'.  00'  =  87"  18',  oo"  =  154°  34'. 

Habit  acute  octahedral.  Crystals  often 
indistinctly  aggregated. 

Cleavage:  c  imperfect;  7i  more  so.  Frac- 
ture conchoidal  to  uneven.  Brittle.  H.  =  2-75- 
3.  G.  =  7'87-8'13.  Luster  resinous,  sub- 
adaniantine.  Color  green,  yellowish  ^^Y, 
brown,  and  red.  Streak  uncolored.  Famtly 
translucent. 

Comp. — Lead  tungstate,  PbWO^  =  Tung- 
sten  trioxide  5 10,  lead  oxide  49*0  =  100. 
Analyses,  5th  Ed.,  p.  607. 

Pvr.,  etc.— B.B.  decrepitates  and  fuses  at  2  to  a 
crystalliue.  lustrous.  metallic  penrl.  With  soda  on 
charcoal  yields  metallic  lead.  With  sait  of  phosphori/b 
gives  in  O.F.  a  colorless  glass,  which  in  R.F.  becomes 
blue  on  cooling.     Decomposed  by  nitric  acid,  leaving  a  yellow  residue  of  tungsten  trioxide. 

Obs. — Stolzite  occurs  at  Zinnwald  in  Bohemia,  with  quartz  and  mica;  in  Chili,  province  of 
Coquimbo;  at  Soulhampton,  Mass. 

This  species  was  first  made  known,  according  to  Breitbaupt,  by  Dr.  Stolz,  of  Teplilz,. 

Réf.— >  J.  pr.  Ch.,  42,  113.  1847.  he  gives  n/i'^  =  48°  35'  14",  but  the  seconds  are  of  no 
value  as  the  crystals  did  not  admit  of  exact  measurement.    Lêvy.  Pogg.  Ann  ,  8,  513.  18*J6. 


Fig.  1,  Des  Cloizeaux.      Fig.  2,  Lévy. 


818.  WULFBNITB.  Plumbum  spatosum  flavo-rubrum.  ex  Annaberg  Austr.  «.  Bom, 
Lithoph..  1.  90.  1772.  Karntberischer  Bleispath  t>.  Jacquin,  3Iiscell.  Austr.,  2.  1781.  Vienna; 
Wulfsn,  Abhandl.  K,  Bleisp.,  Wien,  1785.  fol.  Plomb  jaune  <fe  Lwfe.  3.387, 1783.  Gelbbleierz 
Wern.,  Bergm.  J.,  384. 1789.  Yellow  Letid-spar.  Molybdeuated  Lead  Ore,  Kirwan,  Min.,  2.  212, 
1796.  Plomb  molybdaté  H..  Tr..  3,  358,  1801.  Molybdate  of  Lead.  Molybdftubleispath, 
Bleimolybdat,  Oenn.  Meliriose  Beud,,  Haudb.,  2,  664,  1832.  Wulfenit  Uaid.,  Handb.,  504» 
1841.     Chromowulfenile  Schranf.  Ber.  Ak.  Wien.  63  (1),  184,  1871. 

Tetragonal,  with  pyramidal  hemihedrism.      Axis  é  =  1*57710;  001  A  101  = 
57°  37 1'  Dauber*. 
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e    (001,  0) 

a   (100,  î-O 
m  (110,  /) 
g  (310,  i^) 
k   (210.  t-2) 
l    (740,  •-})• 


S  (680,  H)^ 

/    (820,  i.|) 

u   (480.14) 

V   (660,  H) 

»  (10-2W,T|H^ 
ô  (1  016,  ^y 

/y  (1013.A-0 


1. 


<  (108.^0 

f  (805,  H)» 

u  (102,  iO 

y  (208,  fi) 

6  (101,  1-0 

ç  (802,  H) 


to  (1-M6,  A) 

«  (118,  è)» 

P  (117.  ♦)» 
A   (229,1) 

•    (118,  « 
n   (111.1) 


r   (882,  t) 
d  (221,2) 

0  (71-76,^-7)t 
«    (811,8.8) 
Ç    (482,24) 
*  (S-918,H)^ 


6. 


6. 


7. 


Figs.  1-5,  Gkxxlenoueh  :  1,  Phenixyllle  ;  2,  8,  Red  (Houd  mine,  Yuma  Co.,  Arizona  ; 
4,  PhenixYille  ;  5,  Utah.    6,  Af  ter  Dx.    7,  Bleiberg.  af ter  Haid. 


tr    = 

un'    = 

M'      = 

(ni      = 
ce      = 

ADO?"  = 


88"'  26' 
fil"  56' 
78"  20' 

88'  15' 

57'  87' 

0'  41' 


■'« 


uu    = 


i" 


«d"    = 
qq      = 


W  15i' 
55»  28' 
76''  81' 
92*^  52* 
115-  15' 
184'  10' 


m'     - 

nn'  = 


11'  12' 
49*  54' 
SO**  22' 


." 


Il 


w     = 


PP 

M" 


86* 
65' 
15' 


88' 
51' 
52' 


nn"  = 
dtf' 


81* 

85** 

78** 

♦181* 

146" 


9' 
21' 

15* 

42' 

48* 


=    154"  44' 


Crystals  commonly  square  tabalar^  sometiines  extremely  thin,  witb  a  yicinal 
pyramid  replacing  the  basai  plane  ;  less  frequently  octahedral  in  habit;  also  pris- 
matic,  the  prismatic  faces  showing  the  hemihedrism  characteristie  of  the  species. 
Also  granularly  massive^  coarse  or  fine,  firmly  cohesive. 

Cleavage  :  ti  (111)  very  smooth  ;  c,  s  (113)  less  distinct.  Fracture  snbconchoidal. 
Brittle.  H.  =  2*75-3.  6.  =  6*7-7*0.  Luster  resinous  or  adamantine.  Color 
wax-yellow,  passing  into  orange-yellow;  also  siskin-  and  olive-green,  yellowish  gray, 
grayish  white  to  nearly  colorless,  brown  ;  also  orange  to  bright  red.  Streak  wnite. 
onbtransparent  to  subtrunslucent.     Optically  négative.     Indices: 


œ  =  2-402 


6  =  2-304,  red,Dx.' 


Comp. — Lead  molybdate,  PbMoO,  =  Molybdenum   trioxide  39*3,  lead  oxide 
60-7  =  100.     Calcium  sometimes  replaces  the  lead. 

Cbromium  is  sometimes  présent,  but  according  to  Qroth  as  an  impurlty,  and  not  causing  the 
occasional  red  color  noted,  tbough  Schraiif  gave  the  name  cfiromatDuijenite  on  this  grouod; 
vanadium  was  found  by  Smith  in  Pbenixville  crystals  (cf.  Groth);  also  by  WOhler  (and  ag,,  d 
Min.  Ch.),  Lieb.  Ann.,  102,  883, 1867. 
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AnaL— 1,  8,  F.  Joet,  Zs.  Er.,  7,  592.  1888.  2,  J.  L.  Smith,  Am.  J.  Se..  20,  245,  1656. 
4.  5,  Reinitzer,  Zs.  £jr.,  8,  587,  1884.  6,  C.  L.  Allen,  Ch.  News,  44,  208,  1881.  Also  5tli 
Ed.,  p.  608. 

MoO,    PbO    CaO 

1.  PhenixvOle  8921    «000      —  CrO,  088  =  9959 

2.  •*  87-47    60  80      —  V,0. 128  =  9«  05 
8.  Pfibrain  88*54    60*74      —   =  99*28 

4.  Ereuth,  Bleiberg,  Ught  G.  =  6*7  89*40    57  54    107  CuO  0*09,  A1.0„Fe,0, 1*96=100*06 

5.  "  *'  dark  89*60    58*15    1*24  OuO  0*40.  Al,0,,Fe,0, 0*50=  99*89 

6.  Eurêka  Co.,  Nev.  G.  =  6*701       89*88    61  11    104  Fe,0,  0  88  =  101*86 

Domeyko  gives  6*88  p.  c.  CaO  in  a  Chili  yariety. 

Pyr-f  etc^— B.B.  decrepitates  and  fuses  below  2;  with  borax  in  O.F.  giyes  a  colorless  glass. 
in  R.F.  it  becomes  opaque  black  or  dirty  ^een  with  black  tiocks.  Witb  sait  of  phosphorus  in 
O.F.  giyes  a  yellowisii  green  glass,  which  in  R.F.  becomes  dark  green.  With  soda  on  charcoal 
yields  metalhc  lead.  Decomposed  on  evaporation  with  h^rdrochloric  acid,  with  the  formation  of 
Tead  chloride  and  molybdic  oxide;  on  moisteuing  tke  resîdue  with  water  and  ndding  metallic 
zinc,  it  giyes  an  intense  blue  color.  which  does  not  fade  on  dilution  of  tbe  liquid. 

Obs.— This  species  occui*s  in  yeins  with  other  ores  of  lead.  Fouud  ârst  at  Bleiberg.  Schwar- 
zenbach,  in  Carinthia;  also  at  Ruskitza  in  Austria;  at  Rezbâuya  and  Szaska  in  Hungury;  at 
Pribram;  at  Moldawa  in  the  Banat,  where  its  crystals  are  red.  and  baye  considérable  resem- 
blance  to  crocoite;  in  the  Kirghiz  Steppes  in  Siberia;  at  Annaberg.  Schneeberg.  JohanugeorcPTi- 
atadt,  and  Berggieshdbel  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at  Chalanches.  Dept. 
of  Isère,  and  at  tbe  abandoned  mines  of  Beaujolais  in  France;  in  tbe  gold  sands  of  Rio  Chico  in 
Antioquin.  Colombia,  S-  A.;  in  Lackentyre,  Kirkcudbrightsbire,  Scotland;  Zacatecas  in 
Mexico. 

In  tbe  U.  States,  it  is  found  in  small  quantities  at  the  Sontbampton  lead  mine.  Mass.  ;  spar- 
ingly neiir  Sing  Ôing,  N.  Y.,  in  tabular  crystals  associated  with  yanadinite,  pyromorphite,  etc., 
upou  crystalline  limestcme;  in  fine  yellow  and  reddish  orange  to  red  crystals  (fie.  4,  and  also 
in  thin  bibles)  at  Wbeatley's  mine,  near  Phenixyille.  Pa.  ;  at  the  Comstock  Iode  in  Neyada; 
in  large  thin  tables  of  au  orange-yellow  color  at  tbe  Tecomah  mine,  Utah.  In  New  Mexico,  pnle 
yellow  crystals  at  the  Orean  Mts.  In  Arizona  in  fine  large  deep  red  crystals  at  the  Hamburg 
and  other  mines,  Yuma  Co.,  often  with  red  yanadinite;  also  at  the  Castle  Donie  district.  80  miles 
distant;  at  the  Vulture  mine,  Maricopa  Co.  ;  at  the  Mammoth  gold  mine  near  Oracle,  Pinal  Co., 
with  yanadinite  and  desclolzite;  at  the  Empire  mine,  Inyo  Co.,  Califomia. 

Named  in  honor  of  tbe  Austrian  mineralogist  WtUfen  (1728-1805),  who  wrote  a  monograph 
on  the  Carinthia  lead  ores  in  1785. 

Re£ — >  Bleiberg,  Pogg.,  107,  267, 1859;  crystals  f rom  différent  localities  yair  rather  widely, 
-and  make  a  mean  axial  ratio  uusatisfactory;  cf.  Dbr.,  Koch,  Zs.  Kr.,  6,  889,  1882,  Ek.,  Min 
Russl.,  8,  408,  Zeph.,  Zs.   Kr..  8,  588.  1884;  Goodenough  (priy.  contr.)  obtained  on  faultless 
red  crystals  from  Yuma  Co.,  w"  =  78"  16i',  .*.  é  =  1 '57759.    The  Ca  yariety  (anal.  4,  5)  lias 
i  =  1-5744  Zeph.,  Zs.  Kr.,  8.  583,  1884. 

*  See  Roch  (1.  c.)  for  literature.  list  of  planes  with  authorities»  etc.  '  Koch,  1.  c. 
^  Goodenough.    »  Dx.,  Propr.  Opt.,  2,  18,  1869. 


819.  RBINim.    K  V,  Fritseh,  Zs.  Nat.  Halle,  3,  864,  1878;  Luedecke,  Jb.  Min.  286, 187a 
In  tetragoual  pyramids,  p  (111. 1).  with  e  (101,  1-»).    Axis  h  =  1*279;  pp'  =  76'  28'. 
Cleayage:   prismatic  (110),  indistinct.      H.  =4.    G.  =  6*640.     Luster  dull,  submetallic. 
Color  blackish  brown.     Streak  brown.     Opaque,  except  in  the  thinnest  splinters. 
Oomp,— FeWO*  =  Tungsten  trioxide  768,  iron  protoxide  23*7  =  100. 
AnaL — ^E.  Scbmidt,  quoted  by  Luedecke,  1.  c. 

WO,  75-47  FeO  24*38  CaO,MgO  tr.  =  99*80 

Obs.— Occurs  with  large  quartz  crystals,  from  Kimbosan,  in  Eei.  Japan.  Named  for  Prof. 
Rein,  of  Marburg,  who  brought  the  mmeral  from  Japan. 

Reinite  may  proye  to  be  only  a  pseudomorph  after  scheelite;  such  pseudomorphs  are 
<x)mmon  at  Trumbull  and  Monroe,  Connecticut,  and  their  angles  yary  somewhat  widely  from 
the  original  minerai. 

Pateraitb.    Paterait  Haidinger,  Jb.  G.  Rcichs.,  7.  196,  1856. 

An  impure  massiyc  minerai  of  black  color,  supposed  to  be  a  molybdate  of  cobniu 
Analysis.— Laube,  ib.,  14,  803.  1864. 

MoO.  300     BiaO,  2-0     FcO,  16*6     CoO  270     H,0  8*6     S  120     insol.  3-8  =  100 

It  was  so  intimately  mixed  witb  pyrite  and  bismuthinite  that,  eyen  with  the  çreatest  care, 
it  could  not  be  completely  separated.  Siibtnicting  the  bismuth,  iron,  and  sulphur  m  Ihe  aboyé 
«nalyds,  molybdate  of  cobalt  remains,  which,  according  to  Laube.  is  the  true  minerai. 
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Discovered  by  Vogl.  io  the  Elias  mine,  Joachimsthal,  with  uranium  ores.  Named  front. 
A.  Patera,  who  flrst  examinée  it. 

EofiiTB  A.  Sehrauf,  Ber.  Ak.  Wien,  63  (1),  176»  Feb.  1871. 

Tetragonal,  In  minute  square  octabedrons.  Axis  è  =  1*378;  ep  =  *iSQ^  50'.  pj/  =  77*  68'. 
H.  =  3-4.  Color  deep  aurorared,  between  tbat  of  crocoite  and  reaigar.  Streak  browniah 
oran^e-yellow. 

Heated  in  the  closed  tube  darkens,  but  regains  ils  color  on  cooling.  Fused  with  potassium 
bisulphate  rives  a  iiiuss  which  s  igbt  yellow  while  bot,  becomes,  on  coolinç.  6rst  reddishbrown 
and  final Ivbrownish  oninge-yellow.  'This  dissolved  in  water  and  boiled  with  tin-foil  colors  the 
solution  laint  greeuisii  bine.  Not  so  rapidly  acted  upon  by  hydrochloric  acid  as  crocoite  or 
wulfenite.  When  a  splintcr  of  eosite  is  pluced  on  a  glass  plate,  and  treated  with  hydrochloric  acid, 
with  subséquent  addition  of  alcohol,  and  then  gently  evaporated,  it  affords  a  blueto  bluish  green 
coatiiig,  with  a  green  precipitnte  ou  the  edges.  From  thèse  reactions,  and  a  séries  of  compara- 
tive tests  made  with  crocoite,  wulfenite,  and  vanadinite,  Schrauf  concludes  tbat  eodte  isvanado- 
molybdate  of  lead. 

Found  implanted  in  very  minute  crystals  on  pyromorphite  and  cerussite  at  LeadhiUa» 
Scotland. 

AcHREMATiTE  /.  W.  Mallet,  J.  Ch.  Soc.,  28,  1141.  1875. 

Massive,  crypto-crystalline.  Fracture  uneven  to  subconchoidal.  Brittle.  H.  =  8-4. 
G.  9r  6'96.5;  in  powder,  6*178.  Color  pale  sulphur-yellow  to  orange  and  red,  in  Uie  mass  liver» 
brown,  from  admixed  limonite.  Streak  pale  cinnamon-brown.  Luster  résinons  to  adamantine. 
Translucent  on  thiu  edges. 

Analysis  after  deducting  limonite,  10  to  15  p.  c. 

I    AstO,  18*25       MoO,  501        PbO  68*81       Pb(for  Cl)  6*28       Cl  2*15    =    100 

The  formula  calculated  is  Sr8PbtAs,Os.PbCl9].4[Pb«MoOftl.    That  the  minerai  is  homo- 

geneous  is  considered  by  the  autbor  as  sufflciently  proved.  B.B.  decrepitates  slightly,  tum» 
ark  brick-red,  and  fuses  easily  to  a  nearly  black  globule,  which  shows  indistinct  crystalline 
fucets  on  cooling.  On  charcoal  vields  nrsenical  odors.  a  lead  coating.  and  finally  globules  of 
lead.     With  the  fluxes,  reacts  for  iron.  which,  however.  is  only  présent  as  an  impurtty. 

From  the  mines  of  Guanaceré,  Chihuahua,  Mexico.  Named  from  àxPVM^^o^f  tueUn,  in 
allusion  to  the  fact  that  it  was  received  as  a  silver  ore,  while,  in  fact,  of  no  intrinsic  value. 

820.  BBLONBSrFB.  Belonesia  A.  Seaeehi,  Mem.  Ace.  Napoli,  1,  No.  5,  announced 
Sept.  8,  1883,  published  1886. 

Tetragoual.     Axis  è  =  0*66054;  001  A  101  =  88'  26f'  Scacchi. 

In  minute  acicular  crystals  with  a  (100,  ùi)  small,  m  (110,  /),  p{lll,  1).  Angles:  pj/  =r 
57"  43i',  pp"  =  86"  6',  mp  =  ♦46*  57'. 

Color  white.     Transparent. 

Oomp.— A  qualitative  analysis  proved  the  présence  of  magnésium  and  molybdic  acid. 
Regarded  as  probably  magnésium  molybdate,  MgMoOi  =  Molybdenum  trioxide  78*8,  magnesia 
21*7  =  100. 

P3rr.— B.B.  fuses  with  difflculty.  Dissolves  readily  in  sait  of  phosphorus,  less  easily  in  tht 
borax  bead.    Insoluble  in  acids. 

Obs.— From  a  fragment  of  an  ancient  rock  enveloped  in  the  lava  of  1872  at  Yesuvlufl.  It  i: 
near  iu  angle  to  the  species  of  the  rutile  group. 

Namc»  from  fieXàvij,  needle. 


Vn.    SALTS  OF  OROANIO  AOEDS. 


Ozalates,  Mellates. 


821.  Whewellite 

822.  Ozammite 

823.  Hnmboldtine 


CaC,0,  +  H,0.  .    Monoclinic 
(NHJ.C.O,  +  2H.0 
2FeC,0,  +  3H,0 


à:lxè 
0-8696  :  1  :  1-3695 


fi 

72°  4U^ 


824.    MeUite 


A1.C,,0..  +  18H.0 


Tetragonal 


è  =  0-7463 


Oxalates. 

821.  WHBWEUilTXI.  Oxalate  of  Lime  E.  T.  Brooke,  Phil.  Mag.,  16,  449,  184^. 
Oxacalcite  Shepard,  Min.,  111,  1844.  Whewellite  B.  d  if.,  Min.,  628,  1852.  Eohlenspath. 
Frengel,  Min.  Mitth.,  11,  88,  1880. 

Monoclinic.     Axes  à'A:i  =  0-8696  :  1  :  1-3695;    /î  =  72*'  41^'  =  001  A  loa 
Miller*. 

100  A  110  =  39°  42',  001  A  101  =  45°  40^,  001-  A  011  =  52°  35^'. 


b  (010.  f-i) 
e  (001,0) 
m  (110.  /) 
«  (120,  »è) 


l  (180,  i-h)*  y  (012,  i  i)» 

*  (102,  -  H)'  «  (011,  1-i) 

e  (loi,  l-i)  /  (112.  -  i) 

9  (014.  H)'  «  (Î82,  f-è) 


1. 


2. 


mm'"  =  •79'*  24' 

ttu'  =    62-    r 

\X  =    43*'  45' 

ek  =    8r  21' 

ce  =  *70"  82' 

»'  =    86"  12' 

yy'  =    66'  21' 


aaxf  =:  105'  11' 

tf   =:  SS**  544' 

cm  =.  *7r  W 

ff'  =  48"  41' 

«'    =  122''  38' 

mx  =  49"  48^' 


Twins  common;  tw.  pi.  e  (101)  often  i,  After  Miller.    2,  Burgk,  Weisbaclr.. 

heart-shaped.     Prismatic  faces  vertically 
striated;  al8o/(112)  |  edge///'.     Only  in  crystals. 

Cleavage:  <?,  i,  m;  also  6  Weisbach.  Very  brittle.  Fracture  conchoidal. 
H.  =  2'5.  Luster  vitreous  to  greasy;  on  b  somewhat  pearly,  Colorless.  Trans- 
parent  to  opaque. 

Comp— Calcium  oxalate,  CaC,0,  +  H,0  (E.  E.  Schmid)  =  C,0, 49-4,  CaO  38-3, 
H,0  12'3  =  100. 

Tbe  related  sait,  CaCa04  -|-  8H3O  occurs  in  tetragonal  crystals  in  the  cells  of  certain  plants 
(Cacti),  Lieb.  Ann..  97,  225,  1856,  and  Pogg.,  142.  111, 1871. 

Oba- — The  original  crystals  described  by  Brooke  were  from  an  unknown  locality;  in  size 
thev  were  from  ^-^Xo  i  inch  broad  and  occurred  implan ted  upon  calcite.  Large  crystals,  2 
inches  in  thicknes»,  bave  been  found,  associated  with  calcite,  in  a  crevice  of  the  foot-wall  of  a 
coal  bed  at  Burgk  near  Dresden  (WeisbachV,  aiso  fonnd  with  the  coal  of  Zwickau  in  Saxony 
(Frenzel)  associated  with  brown  spar  aod  chalcopyrite. 

Ré!—'  Miller,  Phil.  Mag.,  16  450,  1840,  and  Min.,  p.  628.  «  Weisbach,  Burgk  neat 
Dresden,  Jb.  Min..  2,  48,  1884. 
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Thierbchite  LUbiÇt  Lieb.  Add.,  86. 118.  1853.  A  calcium  oxalate.  occurring  as  a  graylsh, 
warty.  and  somewhat  opaline  incrustation,  about  a  line  thick.  on  the  marble  of  tne  Parthenon, 
Athens.  Not  analyzed.  Its  origin  is  attributed  to  tbe  action  of  some  kind  of  y^tation  on 
the  marble.  It  is  probably  identlcal  with  whewellite.  Named  after  Fried.  v.  T^iersch,  the 
diacoverer. 

822.  OTAMMITB.  C.  U.  Shepard,  Rural  Carolinian,  p.  471,  Mav,  1870.  Ouafiapite 
Eaimondi,  Min.  Pérou,  80,  83.  1878. 

Rarely  in  small  distinct  prismatic  crystals  (orthorhombic)  ;  nsually  in  small 
flatteued  grains^  and  pulvérulent.  Luster  silky.  Color  yellowish  white.  Trans- 
parent.    Inodorous. 

Comp.- Ammonium  oxalate,  (NHJ.C^,  +  2H,0  =  C,O,65-0,  NH,2Sj-5,  H,0 
22-5  =  100;  or,  C,0.  45-0,  (NHJ,0  32-5,  H,0  22*5  =  100. 

AnaL — J.  A.  Tanner,  Ch.  News,  32,  162,  1876;  recalculated  after  deducting  5*5  p.  c.  organic 
matter. 

C,04  NH«  H,0 

Guafiape  Islands  53*30  2195  24*75=100 

Obs.— Found  with  mascagnite,  which  it  resembles,  in  the  guano  of  the  Guafiape  Islands,  Peru 

823.  HUBABOIiDTINE.  Faser  Resin  (Honigsteinsaures  £isen?)  BreOh.,  Char.,  75.  1820. 
Humboldtine,  Oxalsaures  Eisen.  M.  de  Bivero.  Ann.  Ch.  Phys..  18,  207.  1821.  Eisen-Resin 
Breith.,  Gilb.  Ann.,  70,  426,  1822.  Oxalit^«t^..  Char..  1823.  HumboldUt  XeemA.,  Handb., 
780,  1826. 

In  capillary  forms;  also  botryoidal  and  in  plates,  orearthy;  structure  fibrous  or 
commet. 

Fmcture  uneven,  earthy.  H.  =  2.  G.  =  2'13-2-489.  Dullorslightly  resinous. 
Color  yellow.     Negatively  electrified  by  friction. 

Comp.— Hydrous  ferrons  oxalate,  2FeC,0,  +  3H,0  =  C,0,  42*1,  FeO  42 'L 
H,0  15-8  =  100. 

Anal.— Rg..  Pogg.,  46.  283,  1839.    Cf.  also  ibid.,  63,  633,  1841. 

C.0. 42*40  FeO  41*18  Ooss)  16*47  =  100 

Pyr.,  etc.— In  the  closed  tube  yields  water,  turns  black,  and  becomes  magnetic.  B.B.  on 
charcoal  is  colored  at  firat  black,  but  later  red,  and  with  the  lluxes  reacts  for  iron. 

Obs.~0ccurs  in  brown  coal  at  Eolosonik,  near  Bilin.  Bohemia;  at  Gross-Almerode,  in 
Hessla.  and  accordiog  to  T.  S.  Hunt,  at  Kettle  Point,  in  Bosanquet,  Canada,  as  an  incnirtation 
on  black  sbales,  soft,  earthy,  sulpbur-yellow. 

Oxalate  of  Sodium  and  Ammonium.  Lacroix  noies  the  existence  of  a  minerai,  probably  an 
oxalate  of  sodium  and  ammonium,  In  tlie  Peruvian  guano.  It  occurs  in  small  masses  consisting 
of  mlcaceous  laminœ;  crystallization  proTiably  orthorhombic.  Optically  — .  Bx  jl  cleavage. 
2E  =  15^  dispersion  p  <  v.    Bull.  Soc.  Min.,  9,  51,  1886. 

824.  MBIililTE.  Honigstein  (fr.  Thuringia)Tr«'n.,  Bergm.  J.,  1,  380,  395.  1789.  Honiç- 
stein  Karst,  Mus.  Lesk.,  2,  P.  1,  835,  1789.  Succin  transparent  en  crisUiux  octaèdres,  Pierre  Je 
niiel,  V.  Bam,  Cat.  de  Raab,  2,  90.  1790.  Mellites  Omeiin,  Linu.  Syst.,  3,  282,  1793.  Mellilite 
Kirwan,  Min..  2.  68.  1796.  Mellite  H.,  3,  1801  Honigstein.  Melilithus,  =  Honigsteinsfture 
(Acidum  melilithicum)  +  Alaunerde  +  Wasser,  Klapr.,  Ak.  Berlin,  1799,  Beitr.,  3, 114. 1801. 

Tetragonal.  Axis  i  =  0*74628;  001  A  101  =  36°  44'  Dauber*.  In  square 
pyramids,  o  (111,  1).  with  a  (100,  i-i),  c  (001,  0),  m  (110,  /),  e  (101,  Lî). 

Angles:  oo'  =  *6r  46',  oo"  =  93°  5',  oc^""  =  86^  55',  ao  =  59°  7'. 

Also  in  massive  nodules,  granular  in  structure. 

Cleavage:  o  (111)  very  indistinct.  Fracture  conchoidal.  Sectile.  H.  =  2-2-5. 
O.  =  1-55-1-65;  1-636-1-642  Kenngott.  Luster  resinous,  inclining  to  vitreons. 
Color  honey-yellow,  oftenreddish  or  brownish;  rarely  white.  Streak  white.  Trans- 
parent to  translncent.  Optically  négative;  sometimes  abnormally  biaxial,  Dx.' 
(2Er  =  8°  22').     Refractive  indices,  Schrauf  *• 
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ForB  tf  =  1-58450  e  =  1*50785 

D  <»  =  1-53928  €  =  1-51101 

£  (»  =  1-54351  €  r=  1-51461 

Also,  Dx.»     «v  =  1  541-1-550         €j  =  1 -518-1  525 

Comp.— Hydrous  aluminium  mellate,  A1,C„0„  +  18H,0  =  Mellitic  acid  40-3 
(=  Carbon  20-15,  oxygen  20-15),  Slumina  14-3,  water  45-4  =  100. 

AnaL— 1.  Elaprotli.  Beitr.,  3,  114,  1802.    2,  WOhler,  Pogg.,  7.  825, 1826.    8,  J.  v.  Uenkov 
(Kk.,  Min..  3,  217). 


C4O, 

AUO, 

H,0 

1. 

46 

16 

88    =100 

2. 

41-4 

14-5 

44-1   =  100 

8. 

42-86 

14-20 

4416  =  100-72 

Pyr.,  «to.— Whltens  in  tbe  flame  of  a  candie,  but  does  not  take  ûre.  Dissolves  in  nitric  acid; 
decompo8ed  by  boiliug  water.    In  a  matraas  yields  water. 

Oba.— Occurs  In  brown  coal  at  Arten  in  Thuringia:  at  Luschitz  near  Bîlin  !n  Bohemla;  near 
Walchow  in  Moravia;  in  tbe  Oovt.  of  Tula,  Russia  in  Europe;  Nercbinsk,  in  Transbaikal,  £. 
Siberia. 

Artil— An  artificial  crystal  of  mellite,  see  Friedel  &  Cxafts,  Bull.  Soc.  Min.,  3,  189,  1880; 
Friedel  &  Balsobn,  ibid.,  4,  26.  1881. 

Ret— '  Pogg..  94. 410. 1855;  Kupffer  obtained  00'  =  61' 46^',  o&'  =  W  5'.  98'  6'.  Preisschrift, 
121,  1825:  Ko&harov  gives  00"  =  92"  48'.  Min.  Russl.,  3.  217.  1858.  •  Dx.,  N.  R.,  15,  1867; 
Schrauf,  Ber.  Ak.  Wien,  41, 777.  1860.    On  tbe  pyroeUctricUy,  see  Hankel.  Wied.,  18.  422.  1888. 

PiooTiTB  Johmton,  Pbil.  Mag..  17.  882.  1840.  A  sait  of  alumina  and  an  organic  acid  called 
mudescous  acid  by  Johnston.  Composition,  4AltOt.Ci9Hi«Oa  +  27HsO.  Formed  on  granité, 
in  Comwall,  from  tbe  'action  of  wet  végétation.  Reported  also  from  Wlcklow,  Cb.  Gaz., 
878.  1852. 

ÛRGAinc  Salts  of  Ibon.  Native  compounds  of  Iron  and  organic  acids  bave  been  indicated 
by  Ben^elius  and  otber  cbemists  as  common  in  marshes.  But  none  of  tbem  bas  y  et  been 
properly  investigated,  tbe  kinds  of  acids,  as  well  as  tbe  proportions  of  acid  to  bases,  being 
unaetennined. 


Vm.    HYDROOARBON  OOMPOUNDS. 

The  Htdrocarbon  Compounds  are  divided  into  two  classes:  (1)  the  Hydrocarbons 
proper,  and  (2)  the  Oxygenated  Hydrocarbons.  As  an  appendix  to  the  chapter  are  intioduced 
the  highly  complex  substance  Petroleum,  and  the  différent  klnds  of  Bitumen,  Asphaltum, 
and  Coal. 

The  Hydrocarbons  proper,  includlnç  the  various  kinds  of  minerai  wax,  also  minerai  tallow, 
etc.,  for  the  most  part  belong  to  the  Paraffin  Séries»  having  the  gênerai  formula  CnHfx  +  s. 
To  the  parafflns  also  belong  the  chief  part  of  the  many  compounds  présent  in  crude  petroleum; 
the  American  oil  particularly  consists  almost  exclusively  of  parafflns,  gaseous,  liquid  and  solid, 
YtiTyins  widelv  in  boiling  point.  With  thèse  are  présent  also  some'  of  the  olefines  wilh  the 
gênerai  formula  CnHan,  and  further  lu  some  cases  the  benzènes,  CnH^n-e.  Some  kinds  of  coal 
also  yield  large  quantities  of  paraffin. 

l*he  compounds  of  the  séries  CnHsn,  CnHsn-e.  with  perhaps  others  of  the  séries  CnH2N-4> 
etc.,  mav  be  also  represeuted  iudependently  in  nature,  but  the  exact  composition  of  the  native  6ub> 
stances  is  ofteu  in  doubt,  since  in  many  cases  analysis  aloue  is  hardly  conclusive,  as  the  différence 
inamounts  oT  car  bon  required  by  the  formulas  of  members  of  différent  séries,  or  even  of  the  sauie 
séries,  may  be  less  than  the  errors  of  analysis.  Further,  members  of  two  séries  in  some  cases 
hâve  the  same  perceniaçe  composition. 

The  Ox^'genated  Hydrocarbons  include  chiefly  the  numerous  kinds  of  native  fossil  resins, 
many  of  which  are  included  uuder  the  generic  term  an^fer,  also  other  more  or  less  closely  related 
substi\nces.  In  général,  in  thèse  compounds  weak  acids  (succinic  acid,  formic  acid,  btit3rric 
acid,  riniminic  acid,  etc.)  or  acid  anhydrides,  are  prominent. 

Th(  Hydrocarbon  compounds  in  genei-al,  with  perhaps  a  few  exceptions,  are  noi  homogeneoui 
subataiices,  but  mixtures,  which  by  the  action  of  solvents  or  by  fractional  distillation  may  be 
«epanited  into  two  or  more  component  parts.  They  are  hence  not  definite  nûiieral  species  and 
do  not  slricily  belong  to  pure  Miueralogy,  rather,  with  the  récent  gums  and  resins.  to  Chenaîstry 
or.  so  far  as  they  are  of  practical  value,  to  Economie  Qeology.  In  the  following  pages  they  are 
treated  with  some  f  ullness,  though  not  accorded  the  rank  of  species.  It  may  be  aaded  hère  tliat 
the  original  a(;ouuts  given  of  thèse  substances,  in  many  cases  leave  much  to  be  desired  in  the  way 
of  minuteness  uud  accuracy  of  statement. 

For  a  fuller  discussiou,  more  particularly  of  the  économie  products,  petroleum.  bitumen, 
asphaltum,  and  coal  in  ils  various  forms,  référence  must  be  made  to  more  technical  works. 

The  microscopic  and  optical  characters  of  various  hydrocarbons,  lesins  and  coals  hâve  been 
investigated  by  H.  Fischer  &  D.  Rast.  Zs.  Er.,  7,  209,  1882. 


1.    Simple  Hydrocarbons. 

Ohiefly  members  of  the  Paraffin  Séries  GnHsn+a. 


Scheererite.  Scheererit  Stromeffer,  Eastn.  Arch.,  10,  118,  1827;  Napthaline  résineuse 
prismatique  Kônlein,  Bibl.  Univ.,  36,  816,  1827;  Pogg.,  12,  886,  1828.  Macaire-Prinsep.  Bibl. 
Univ..  40.  68.  1829,  Pogg.,  16,  294,  1829.    Bchérerite. 

In  mouoclinic  crystals,  usually  thin  tabular  (|  010),  sometimes  acicular.  Also  in  loosely 
ftggregsited  crystalline  grains  and  folia.  Soft.  G.  =  1-1 '2.  Luster  pearly  or  résinons;  feebly 
4ihiniiig.  Color  whitish,  gray,  yellow,  green,  pale  reddish.  More  or  less  translucent  to  trans- 
parent.    Easily  frangible.     Tasteless.     Inodorous.     Feel  not  greasy. 

Comp.,  etc.— Accord ing  to  an  iraperfect  analysis  by  Prinsep  con tains:  Carbon  78,  hydrogen 
24  =  97.  This  corresponds  nearly  to  the  ratio  for  H  =  1  :  4,  or  the  composition  of  marsh-gas  = 
Carbon  75  hydrogen  25  =  100;  whence,  if  the  results  may  be  trusted,  it  is  a  polymer  of 
marsh-gas. 

Soluble  easily  in  alcohol,  and  also  in  ether.  Melts  at  44°,  and  then  resembles  a  fatty  oil, 
and  like  it  pénétrâtes  paper  ;  thèse  spots,  however,  may  be  removed  by  beat.  On  cooling,  the 
minerai  crystallizes  in  acicular  crystals.  May  be  distilled  without  décomposition;  boiling  point 
nearl00"(92%  Prinsep). 
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Soluble  in  sulpburic  or  nitric  acid,  and  not  in  alkalies.  Takes  fire  easily  and  burnswithout 
Tesidue,  giving  out  much  smoke  aud  a  fceble  aromatic  odor. 

Oba.— Fouud  by  Capt.  Scheerer,  in  tbe  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the 
Tertiary,  at  Uznach.  uear  St.  Galleu,  in  Switzerland.  Tiie  bed  of  coal  is  two  totbreefeetthick. 
and  the  piue  stems  iu  it  are  almost  unchuuged.  Amoug  the  species  of  plne,  there  is  ihe  P. 
êylve^trù;  and  the  birches  aud  firs  are  those  of  modem  species.  Tbe  âge  is  the  same  with  that 
of  the  peat  b€ds  of  iiedwitz.  Besides  scheererite  it  afifordsalso  fichtelite  and  kOulite.  On  cryst., 
Kenng.,  Her.  Ak.  Wien,  14,  272,  1854,  aud  Min.  Schweiz,  418.  Leipzig,  1866. 

Hatchettite.  Hatcbetine  (fr.  Merthyr-Tydvil)  Conyheare,  Ann.  Phil.,  1, 136. 1822.  Minerai 
Adipocire,  Mountain  Tallow  (fr.  Loch  Fyne),  Brande,  Ed.  Phil.  J.,  11,  1824.  Adlpocerite. 
Hatchetine  (fr.  Glamorganshire)  /.  F.  W.  JohnsUm,  Phil.  Mag.,  12,  838,  1888. 

In  thin  plates,  or  massive.  Keported  as  sometimes  occurring  as  large  crystals  in  fresh 
spécimens.  H.  like  that  of  soft  wax.  Feel  çreasy.  G.  =  0*916  Johnston;  0*983  Loch  Fyne, 
after  melting  aud  excluding  air-bubbles,  Branofe;  0*608,  same  before  melting,  id.    Lnster  slightly 

flistening  and  pearly.    Color  yellowish  white,  wax-yellow,  greenish  yellow;  blackens  on  exposure. 
ubtranspareut  to  translucent;  but  opaque  on  exposure.      Without  odor.     Melting  point  46"* 
Merthyr-Tydvil,  Johnston;  47^  Loch  Fyne,  Brande. 

Oomp^  etc.— Ratio  of  C  to  H  =  nearly  1:1,  from  Johnston 's  analysLs,  =  Carbon  85*55, 
^ydrogen  14*45  =  100.    Anal. — Johnston,  l.c. 

Glamorganshire  Carbon  85*91  Hydrogen  14*62  =  100*58 

Yery  spariugly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling. 
Also  soluble  spariugly  in  cold  ether,  and  more  largely  iu  boiling;  aud  from  the  latter  deposited 
in  a  mass  of  miuute  flbers  or  prisms.  After  repeated  boiling  with  ether  there  remains  only  a 
minute  portion  uudissolved,  mixed  with  parlicles  of  charcoal  derivedfrom  the  blackened  surface 
of  the  spécimen.  Charred  and  decomposed  by  concentrated  and  boiling  sulphui-ic  acid.  No 
apparent  change  iu  boiliuç  nitric  acid. 

Obs. — From  the  crevices  of  iron-stone  septaria,  and  often  in  géodes  containing  also  quartz 
crystals,  in  the  Coal-measures  near  Merthyr-Tydvil  in  Glamorganshire  (and,  Johnston  adds,  in 
sorae  of  the  Midland  Counties  of  Ëngland);  also  iu  a  bog  on  the  borders  of  Loch  Fyne  in.Argyle- 
shire.  ^cotlaud.  The  latter  bas  not  yet  been  analyzed.  Also  reported  from  Rossitz  in  Moravia 
(Jb.  G.  Reichs.,  5,  898,  1864),  in  the  Segen-Gottes  mine,  with  spherosiderite  as  a  thin  coating  on 
-calcite.  having  H.  =  1,  G.  =  0*892  Patera. 

Cc^àro  bas  found  some  hatchettite  made  up  of  thin  laminœ  wbich  are  optically  biaxial  and 
positive;  a  less  distinct  axial  figure  was  obtained  from  ozocerite,  but  it  was  also  positive  and  like 
the  hatchettite  was  referred  to  the  orthorhombic  System.  Ann.  Soc.  G.  Belg.,  18,  1891;  cf.  also 
Dx..  Min.,  2,  38,  1874. 

Named  after  C.  Hatchett.  an  English  cliemist  (1765-1847). 

This  species  (or  at  least  the  bog  varietj^  from  Loch  Fyne)  is  probably  identical  with  the  kind 
of  paraffln  that  fuses  at  45*'-47''  ;  and  which  bas  been  obtained  by  the  destructive  distillation  of 
Boghead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  bis  analyses  of  this 
paraffln: 

1.  From  Boghead  coal,  eryêi. 

2.  "  *•  "     granular 
8.  From  peat  ( 

The  Boghead  coal  (from  Boghead  and  TorbaneHill,  near  Bathgate  in  Linlithgow8hire)afford8 
on  destructive  distillation  a  very  large  amount  of  différent  oils  and  paraffin,  70  p.  c.  of  the  dried 
mass  being  yolatile.     Seo  Bathvilltts  beyond. 

Paraffin.  A  native  crystallized  paraffin,  like  the  above,  is  described  by  O.  Silvestri  as 
occurring  in  cavitics  in  basaltic  lava  near  Patemo,  Sicily.  It  is  in  yellowish  white,  wax-like, 
transparent  crystalline  plates.  Melts  at  56",  volatilizes  at  about  800".  Nearly  insoluble  in  cold 
alcohol.  but  readily  dissolves  in  boiling  ether.  An  analysis  gave:  f  Carbon  84*00,  hydrogen  15  85 
=  99  85.     Boll.  Com.  G.,  12,  578,  1881;  also  earlier  [Gazz.  Ch.  Ital..  1877]. 

Chrismatite.  Chrismatin  (fr.  Wattiu)  Oernuir,  Zs.  G.  Ges.,  1,  40, 1849.  Ozokerit(fr.  ib.) 
Breslau,  Karst.  u.  Dech.  Arch.,  23,  749,  1850.  Hatchettin  (fr.  \h,)Wagner,  Jb.  Min.,  687,  1864; 
H.  FUck,  Stcinkohlcn  Dontschl.,  1.  87.  4to,  MOnchen,  1865. 

Buttcr-likc,  or  of  semi-fluid  consistence.  Soft  at  55°  to  60°.  G.  below  1.  Luster  greasy  to 
«ilky.  Color  greenish  y oUow  to  wax-yellow.  Slightly  translucent.  Tasteless.  Melts  at  a  very  low 
température  to  an  oil,  which  is  dark  red  by  transmitted  light.  and  apple-green  by  reflected. 

H.  Fleck  obtained,  84  p.  c.  of  ash  having  been  removod:  Carbon  78 '51.  hydrogen  1919, 
oxygen  2*80  —  100.  Excluding  the  oxygen  as  watcr,  as  donc  by  Fleck,  it  leavesC  80-51,  II  19*49 
T=  100,  corresponding  to  Calla  =  Carbon  80,  hydrogen  20;  making  it  thus  a  polymer  of  CaH«, 
or  tho  second  member  of  the  Marsh -gtis  séries.    Fleck  adopted  the  formula  CtaHst.    If  the 


C 

H 

Melting  T. 

85-1 

15*1-15*3 

45*5° 

85*0-85-8 

15*4 

52 

85-09 

1510 

46*7 

998 
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oxYgen  is  an  essential  constituent,  eitber  vIew  of  the  constitution  is  wholly  at  fault  Burns  with 
a  name.  witbout  smell. 

Occurs  in  cavities  of  calcite^and  quartz  crystals  in  an  argillaceous  sandstone  of  the  Carbon- 
iferous  formation  at  Wettin,  Sazony. 

Named  from  xp^<^f^^t  ointment. 

Ozocerite.  Part  of  Native  Paraffln.  Ozokerit  (brought  by  v.  Meyer  fr.  Slanik,  Moldavia) 
Qloeker,  Schw.  J.,  69,  215.  1838;  Magnus,  Ann.  Ch.  Ays.»  66,  217,  1838.  Cire  fossile  Fr. 
Erdwachs  Qerm.     Minerai  wax  pt. 

Like  wax  or  spermaceti  in  appearance  and  consistency.  0.  =  0'85-0'90.  Colorless  to  wbite 
wheu  pure;  often  leek-green,  yeilowish,  brownisb  yellow,  brown;  and  wben  brown  sometimes 
greeniâi  by  transmitted  light.  Often  having  a  greenish  opalescence.  Transluceni.  Greasy  to 
the  touch.    FusinK  point  56°  to  68^ 

Oomp^  etc. — ^Ëssentially  a  paraffln,  and  consistinc  chiefly  of  one  of  the  bigher  members  of 
the  séries.  The  original  ozocerite,  from  Slanik  in  Moldavia,  as  described  by  Glocker  was  wholly 
soluble  in  ether,  and  ^ve  a  yellow  solution;  also  soluble  in  oil  of  turpeutine  and  naphtha;  and 
a  little  soluble  in  boilug  alcohol.  G.  of  the  mass,  0*955  Glocker;  0*958  SchrOtter.  Melting 
point  62°  SchrOtter. 

The  minerai  wax  of  Urpeth  Colliery,  after  the  séparation  of  what  was  soluble  in  oold  ether  (see 
Urpbthite,  p.  999).  afforaed  Johnstou  anotber  portion  through  its  solubility  in  boiling  ether; 
and  tbis  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boiling  ether  it  is  sparingly 
Bo  in  boiling  alcohol.  As  obtained  from  the  ether  solution  it  was  yellow,  and  bad  the  consistenoe 
of  soft  wax. 

A  kind  from  Boryslaw  in  (}alicia,  examined  by  Hofstftdter  (Lieb.  Ann.,  91,  826,  1854), 
resembled  the  precediDg  in  its  appearance,  but  was  darker  colored,  being  blackish  brown,  in  thin 

?ieces  reddish  brown  to  leek-green  by  transmitted  light;  G.  =  0*944;  melting  point  60".    By 
ractional  crystallization  it  was  separated  into  parts  vaiying  in  fusibility  from  60°  to  65*5'*.    That 
from  Truscawitz,  Gkilicia,  examined  by  Walter  (J.  pr.  Ch.,  22, 181, 1841)  appears  to  be  slmflar. 
AnaL— 1,  SchrOtter,  Baumg.  Zs.,  4,  2,  1836,  Bibl.  Univ.,  3,  184.  1886.    2,  Johnston,  1.  c. 
8,  Walter,  1.  c.    4,  5,  Hofst&dter.  1.  c.    6,  7.  Seal,  J.  Frankl.  Inst.,  130,  402,  1890. 


G. 

C 

H 

Melting  T. 

BoilUig  1 

1.  Slanik                     0-958 

84*48 

18-69  =    98-12 

62--«8" 

210* 

2.  Urpeth  C. 

86  80 

14-06  =  100-86 

58'' 

? 

8.  Truscawitz,  erudd 

84-62 

14*29  =     98-91 

69* 

ov.  800» 

4.  Boryslaw,  A.          0'944 

84-94 

14-87  =    99  81 

6r 

5.          "         B. 

85  78 

14-29  =  100-07 

66-5' 

6.  Utah                        0-971 

85-44 

14-45  =    99-89 

7.      " 

86*47 

14-57  =  100*04 

The  A  of  Hofstftdter  was  the  portion  separated  by  f  ractional  crystallization  which  had  61** 
as  the  melting  point,  and  the  B  that  which  had  for  this  point  65'5".  The  material  analyzed  by 
Seal  wns  the  white  paraffln  extracted  from  the  crude  material  by  alcohol,  cf.  below. 

Hermann  bas  described  a  wax-like  mixture  from  seams  in  a  rock  in  the  vicinity  of  Lake  Baikal, 
which  he  calis  Baikerite  (J.  pr.  Ch. .  73,  230,  1858).    About  60  18  p.  c.  of  it  waa  soluble  in  boilinff 
alcohol.  100  parts  dissolving  1;  and  this  portion  appears  to  be  ozocerite.    It  was  tasteless  and 
inodorous;  melting  point  59"";   G.  =  0*90.    The  rést  (29*82  p.  c.)  of  the  baikerite  consisted  as. 
follows:  7'02  wax-like  substance  insoluble  in  alcohol:  82*41  viscid  resin;  0*89  earthy  impurities. 

The  same  compound  bas  been  obtained  from  minerai  coal,  peat,  petroleum.  minerai  tar,  etc., 
by  destructive  distillation.  The  followin^  are  examples.  1,  Anderson,  Hep.  Brit.  Assoc.,  p.  50^ 
1856,  and  J.  pr.  Ch.,  72,  879,  1857.    2,  Hofstftdter.  1.  c. 


C 

U                      Melting  Point 

1.  Rangoon  Tar 

85-15 

15-29  =  100-44              or 

2.  From  bitum.  sbale,  Bonn. 

8616 

14*86  =  100-52              61' 

Obs.— Ozocerite  occurs  at  the  localities  mentioned.  in  beds  of  coal,  or  associated  bituminous 
deposits:  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale;  in  masses  of  some- 
times 80  to  100  Ibs..  at  the  foot  of  the  Carpathians,  not  far  from  bèds  of  coal  and  sait;  that  of 
Boryslaw  in  a  bituminous  clay  associated  with  calclferous  beds  in  the  formation  of  the  Car])athians 
in  masses.  Reported  also  from  near  Gaming  in  Austria;  in  Transylvania,  near  Moldavia.  in  the 
Carpathian  sandstone;  at  Uphall  in  Liulitbgowshire. 

Ozocerite  also  occurs  in  southern  Utah  on  a  large  scale,  where  it  has  boen  mined  to  some 
eztent  for  technical  purposes.  The  deposits  are  in  the  form  of  veins  usually  a  few  inchcs  in 
thickness  and  extend  over  a  wide  area  in  Emery  and  Uintah  counlies;  it  is  associated  with  fibroua 
gypsum. 

The  crude  material  has  a  dark-brown  color.  {h  of  wax-like  consistency  and  has  a  foliated. 
structure.    G.  =  0*9285  Seal.    It  has  a  melting  point  of  51"-^*  Soal;  61-5^  Newliorry;  it  la 
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completely  soluble  in  boiling  etber,  carbon  disulphide  and  benzène;  the  dilute  solution  is  blghly 
fluorescent.  Boiling  alcobol  extracts  from  it  tweuty  per  cent  of  a  wbite  wax-like  substance  (B.  A. 
Newberry,  Am.  J.  Se,  17.  341,  1879).  Seal  (1.  c.)  obtained  60  p.  c.  of  tbis  white  solid  after 
chilling  tbe  solution  from  tbe  extractor.  Ûlteriug  and  drying.  Tbis  melts  and  becomes  of  a 
yelloW'CoIored  waxy  cousistency  and  bas  a  speciûc  gravity  of  0  970&  It  sbowed  marked 
résistance  to  tbe  action  of  a  strong  acid,  agreeiug  witb  its  cbaracier  as  a  paraffin,  one  of  the 
bigber  meuibers  of  tbe  séries.    Its  composition  is  &own  to  be  betweeu  CisHan  and  C«»Hft9. 

Ozocerite  bas  also  been  found  in  tbe  clny  tields  of  Soutb  Amboy,  N.  J.  F.  S:  Smith  obtained 
for  a  sample  not  purllied:  Carbon  86 '46,  bydrogen  12  83  =  99*29.  This  corresponds  to  CnHsn- 
Am.  Cb.  J.,  6,  247,  1884. 

Named  from  oCetv,  to  smell,  and  Ktfpôî,  wax,  in  allusion  to  tbe  odor. 

On  tbe  occurrence  and  cbanicters  of  ozocerite  in  gênerai,  see  Râteau,  Ann.  Mines,  11,  147, 
1887. 

Woeliler  bas  noted  the  existence  in  météorites  of  a  hydrocarbon  {Kabaile)  near  ozocerite  or 
scheererite,  and  Meunier  bas  recentlv  repeated  the  observation  (C.  R..  109,  977, 1^9).  The  com- 
position of  the  substance  is  not  yet  determiued. 

ZiBTRiaiKtTB.  Cire  fossile  de  Moldavie  Màgntu,  Ann.  Ch.  Phys.,  66,  217,  1883.  Ozokerite 
(fr.  Zietrisika)  Malaguti,  C.  R.,  4,  410,  1837,  Ann.  Cb.  Phys.,  63,  890,  1886,  Pogg.,  43,  147.. 
Zietrisikite  Dana 

A  minerai  like  ozocerite  in  most  physical  characters  and  in  composition,  but  dislinguisbed 
by  al  most  complète  insolubility  in  etber  and  higher  meltiug  point,    tlardness  like  tbat  of  bees- 
wax,  or  barder.     G.  =  09;  0946  Malaguli.     Color  brown.    Melting  point  90°;  82°-^"  in  the- 
crude  or  impure  minerai.     Insoluble  in  etber. 

1.  Magnus,  who  made  tbe  first  examination  of  the  fossil  wax  brought  by  Meyer  from  Slanik, 
Moldavia,  appears  to  bave  bad  a  différent  substance  in  hand  from  that  examined  by  Olocker  (by 
wbom  otoceriU  was  named)  and  by  ScbrOtter,  as  he  states  tbat  ouly  a  very  little  of  it  was  dia- 
solved  by  alcohol  or  etber,  and  tbe  rest,  after  the  action  of  thèse  solvents.  was  eroded  witb  boîes, 
showinç  the  présence  of  insoluble  and  soluble  constituents.  Tbe  insoluble  was  soluble  in  oil  of 
turpentme,  and  of  tbis  part  the  melting  point  was  82°,  and  tbe  composition  as  given  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  him  as  identi- 
cal  witb  tbat  of  Maguus.  It  was  foliated,  conchoidal  in  fracture,  pearly  in  luster,  deep  red-brown« 
in  color  witb  a  greenish  retlection,  but  in  very  tbin  pièces  brown,  and  a  little  barder  than  bees- 
wax.  It  was  very  slightly  soluble  in  alcohol  or  boiling  etber.  and  very  soluble  in  oil  of  turpen- 
tine  and  napbtha,  witb  no  action  from  alkalies  or  cold  sulphuric  acid.  It  melts  at  84",  and  boils 
at  above  800°.  On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 
point  was  75";  by  a  second  treatmeut  another  portion  was  obtained,  baving  for  tbe  meltiug  point 
78"*:  and  at  tbe  fourth.  the  portion  dissolved  was  found  to  bave  the  same  melting  point  as  that 
of  the  undissolved  mass.  whicb  was  90*".  This  then,  whicb  he  calls  brown  ozocerite,  appears  ta 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  was  analvzed  ;  as  the  rest,  bis  yeUow- 
ozocerite,  be  says,  '*est  un  mélange,  j'ai  jugé  inutile  d'en  faire  Tanalyse." 

Anal.'l,  Magnus;  2,  8,  Malaguti,  l.c,  aad  Rg.,  Min.  Ch.,  964,  1860. 
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H 

Melting  T. 

Boiling  T. 

1.  Moldavia 

84-61 

15-30  =  99  91 

82° 

2.  Zietrisika,  Mold. 

84-58 

14-22  =  98-75 

90° 

Above  300° 

8. 

84-78 

14  87  =  99-15 

90° 

(1 

Tbe  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  simllar  circum- 
Btances  witb  tbat  of  Slanik. 

Urpethitb.  Part  of  Ozocerite  (fr.  Urpeth  Colliery)  J.  F.  W,  Johnston,  Phil.  Mag.,  12, 889, 
1888.     Uri)etliite  Dami. 

Coiisistence  of  soft  lallow.  G.  =  0*885.  Color  yellowish  brown  to  brown.  Adhères  to  the 
Angers,  and  stains  paper. 

Analysis.— Johuston:  Carbon  85-83.  Hvdrogen  14-17  =  100.  Soluble  readlly  in  cold  etber. 
Ethereal  solution  brown  bv  transmitted  ifgbt,  but  witb  a  greenish  opalescence  by  reflected  ; 
deposits  tbe  wax  in  brown  flocks.     Melts  at  39"  to  a  yellow- brown  liquid. 

Constitutes  about  four-jUfths  of  tbe  Urpeth  Colliery  ozocerite,  and  is  separated  from  tbe 
latter  tbrough  its  solubility  in  cold  etber.  Tbe  crude  wax,  as  found,  was  soft  enougb  to  be 
kneaded  in  the  Angers  ;  bàd  a  greasy  feel,  and  gave  a  greasy  staiu  to  paper  ;  was  subtransparent  ; 
of  a  brownish  yellow  color  by  tnmsmitted  ligbt,  but  yellowisli  green  aud  opalescent  by  reAected  ; 
and  bad  an  odor  slightly  fntty,  wbicii  was  stront^er  wbeu  melied.  It  occurred  in  cavities  near 
a  fault  in  the  Coal-measures,  and  part  in  tlie  solid  s^mdstone. 

Baixerikitb.  Part  of  Baikerit.  Dicktll\s,«!iges  Harz.  Ilermann  (see  p.  998).  A  thick  tar- 
like  Auid  at  15°,  and  a  crystalline  gninular  deposil  in  a  viscid  boney-like  mass  at  10^  Color 
brown.  Translucent.  Ocior  bnlsaraic.  Taste  like  that  of  wood-tar.  Easily  and  perfectly 
soluble  in  alcohol  and  etber.  The  alcobol ic  solution  becomes  milky  wben  diluted  witb  water. 
Constitutes  82*61  p.  c.  of  tbe  baikerite.     No  nnalysis  yet  made. 

Nbftgil.  Napbtdachil,  Nepbatil,  Jb.  Win  .  84.  184^1.  Napbtbadil  Kenng.,  Ueb..  254. 1844r- 
1849.    Neftdegil  Herm.,  J.  pr.  Cb.,  73, 220.  18")8     Neft  gil  Frittsche,  ib.,  321.    A  very  abundant 
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mateirial  in  the  naphtba  région  on  Clieleken  I..  in  the  Caspian.  It  is  a  mixture  of  parafflns  and  a 
reflin.  but  nppears  to  be  most  nearly  related  lo  zietrisikite.  G.  =  0'956  ;  color  chucolaie-brown  ; 
melting  point  75^  Herniann  found  66  p.  c.  of  a  wax-like  substance  insoluble  in  alcobol,  and 
18  p.  c.  of  auother  soluble  in  ulcohol,  besides  13*33  p.  c.  of  a  l'esin.  lu  ether  a  laree  part  was 
insoluble  ;  and  this  portion  may  be  identical  with  the  zietrisikite  (see  above),  or  with  the  insoluble 
paraffln  from  tbe  Urpeth  wax,  called  urpethite. 

Ptropissite  Kenng.,  Ueb.,  148,  1850-51.  Kenngott  bas  thus  named  an  earthy,  fiiable, 
coaly  substance,  of  grayish  brown  color,  aud  witbout  luster.  and  biiviog  G.  =  0*493-0*522, 
which  foruis  a  liiyer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  Halle.  A  smiill  {mrt  is 
soluble  in  alcohol,  especially  in  boiliiig,  aiid  tbis,  precipitated  by  addiug  water,  is  a  wax-like 
substance.  paratUn  Uke  in  aspect.  But  whether  true  paruitin.  or  wlietlier  an  oxygenated  wax, 
related  to  geocerite,  bas  not  been  ascertaiued.  It  melts  easily  to  a  pitch-like  mass,  and  heuce 
tbe  name  froin  nOp^  fire^  and  nicraa^  piteh.  It  affords  02  p.  c.  of  paraffln  on  dry  distillatioa. 
Coals  affording  paraitin  on  distillation  are  sometinies  called  Paraffln  coal,  aud  in  German  Wachê- 
kohle.  Kenngott  refers  hère  also  an  eailby  browu  substance  from  Mctlcnheira,  wbich  melts 
similarly  to  an  asphalt-like  8ub^tance.     It  occurs  iocrusting  massive  limestone. 

Helenitb  a.  NawratU,  Dingl.  Pol.  J..  248,  513.  1883.     Fossiles  Kautscbuk. 

A  wax  near  ozoceriie,  forming  lamellœ  10  to  15  cm.  long  and  4  to  5  cm.  broad.  £1astic 
like  caoutcbouc.  G.  =  0*915.  Color  light  to  dirty  yellow.  Soluble  in  chloroform  and  carbon 
disulphide,  but  not  in  94  p.  c.  alcobol.    Anal.  : 


Carbon  851 3 
84*62 
85*30 


Hydrogen  15*70  =  100*83 
16*43  =  10106 
16-29  =  100*59 


Formed  in  the  Heleua  sbaft  of  the  petroleum  région  at  Ropa  in  Gralicia. 


Fichtelite.  Tekoretln  FarcJih.,  Vid.  Selsk.  Afh.  Copenh..  1840,  J.  pr.  Ch..  20,  469,  1840. 
Fichtelit  Bromeis,  Lieb.  Ann.,  37,  804,  1841;  T.  B.  Clark,  ibid.,  103,  236,  1857,  Am.  J.  Se.,  26, 
164. 1858. 

Monoclinic.  Crystals  tabular  |  c  or  elongated  |  î.  Forms:  a  (100,  t-î),  c  (001,  0),  m  (110,  /), 
i  (ÎOl ,  1-î).     Angles  (measured):  mm"  =  97%  ae  =  53%  ai  =  52%  ci  =  75"  Clark. 

Twins  :  tw.  pi.  c.     H.  =  1.     Luster  somewhat  greasy.    Color  white.     Translucent.    Brittle. 
Witbout  taste  or  smell.      Distils  over  witbout  décomposition.      Solidifying  température  36° 
£asily  soluble  in  ether  ;  less  so  in  alcohol.     Ax.  pi.  |  010. 

Comp.,  etc. — Formula  doubtful;  Rg.  gives  C»Hê  =  Carbon  88*4.  hydrogen  11*6  =  100; 
Clark  deduced  C4H,  =  Carbon  87*3,  hydrogen  13'7  =  100.  The  latest  analyses  give  from 
CibUas  to  CiftHfltt.  see  below. 

Anal.— 1,  Bromels,  1.  c.  (Clark,  recale).  2,  Clark,  1.  c.  3,  Forchhammer,  1.  c.  4,  J.  W. 
Mallet,  Proc.  Brit.  Assoc.,  p.  79,  1872.     5,  6,  Macadam,  Min.  Mag.,  8,  137,  1889. 


C 

1. 

Redwitz 

87*95 

2. 

<t 

*  8713 

3. 

Tecoretin 

85-89 

4. 

Alabama 

87*82 

5. 

Handforth 

86*78 

6. 

^hielding 

87*14 

H 

10*70  =  98*65 
12*86  =  99-99 
12-81  =  98*70 
11*91  =  99*73 
12-18  O  1*04  = 
12-08  O  0-78  = 


100 
100 


Melting  T. 

46' 
46' 
45' 

46' 


Boiling  T. 

above  320' 
360' 


Hell  bas  investiçated  (Ber.  Ch.  Ges.  22, 498, 1889)  ficbtelite  from  apeat  swamp  near  Bedwitz, 
where  it  bas  been  derived  from  Pinus  uliginosa.  Dissolves  in  a  mixture  of  alcobol  and  ether, 
from  whicb  it  is  deposited  as  prismatic  crystals  upon  the  slow  evaporation  of  the  ether.  The 
purilied  crystals  tbus  obtaiued  melt  at  46'  aiid  gave  on  aualysis  : 

Carbon  86-7-870,  hydrogen  13*2-13-5. 

Density  of  the  vapor  at  440%  7  37-7*77,  correspouding  to  tbe  formula  CisHasto  C,»H,t, 
perhapsCi»!!,?;  the  last  (=  doubled,  CsoHft4)  requires  :  Carbon  87*0,  hydrogen  13  0  =  100. 

Bam berger  (ibid.,  p.  635)  contirms  the  above  conclusion.  He  notes  tbe  occurrence  at  the 
Kolbermoor  near  Rosenheim  iii  Upi)er  Ba varia.  Spiegel  (ibid.,  p.  3369)  gives  the  formula 
C,eH„  =  Carbon  871,  hydrogen  12*9  =  100. 

Decomposed  by  anhydrous  sulpburic  acid;  also  by  heatcd  fuming  nitric  acid  ;  soluble  in 
cold  nitric  acid. 

Clark,  after  a  revisioti  of  the  investiprations  on  fichtelite  and  the  related  resins,  concludea 
that  there  is  no  doubt  of  the  identity  of  the  substance  analyzed  by  him  with  Bromeis*8  fiehteUié^ 
for  which  is  deduced  tbe  empirical  formula  ('5H8. 

Obs.— The  minerai  occurs  in  shininpc  scales,  flat  crystals.  and  thin  layers  between  the  rings 
of  growth  and  throughout  tbe  texture  of  pine  wood  (in  part  identical  in  species  with  the  modem 
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Pinuè  êylveêirù)  from  peat  beds  in  the  Ticinity  of  Redwitz,  In  the  Fichtelfebirge»  North  Bavaria. 
The  crystals  described  by  Clark  were  obtained  artifîcially  by  Dieans  of  etoer  aud  alcohol. 

An  oily  substance  was  extracted  bv  Schrôtter  by  means  of  ether  from  wood  of  tbe  same  peat 
bed  which  afforded  the  tichtelite  ;  aud  ibis  solution  yielded  two  substances,  one  of  which  was 
an  oil,  regarded  by  him  as  identical  witb  tichtelite  in  ratio  ;  it  gave  on  analysis  :  Carbon  88  58, 
hydrugen  11*34  =  99*42.    The  other  substance  was  crystallized  and  contained  oxygen. 

Ficbtelite  aiso  occurs  in  crystals  in  peat  beds  at  Salzendeich,  JËlsHeth,  Oldenburg  ;  uear 
Sobeslau  in  peat.  In  England  fouud  in  piue  logs  in  a  moss  at  Uandforth  in  Cbeshire,  and  in 
peat  mos:>  at  Shieldiug  in  Ross-sbire.     Also  from  Alabama,  in  récent  pine  logs  {Pintis  Australie), 

Tecoreiin  was  obtained  from  pine  trees  of  tbe  same  species  in  marshes  near  Holtegaard  in  Den- 
mark.  Tlie  resiu  from  the  wood,  firsl  observed  by  Steenstrup,  was  found  by  Forchhammer,  afler 
dissolving  it  in  boiling  alcobol,  to  contain  two  substances  crystallizing  from  tbe  solution  at 
différent  températures.  The  teeoretin  was  tbe  least  soluble  of  tbe  two,  or  tbnt  wbich  crystallized 
out  tirst  (tbe  other  wfis  bis  phplloreiin,  see  p.  1002)  ;  its  crystallizatiou  was  monoclinic,  and  its 
fusiiig  point  45**.  From  tbe  analysis  Clark  writes  tbe  empirical  formula  CUa;  but  states  that 
the  miiienil  resembles  tichtelite  Jn  every  other  respect. 

Réf.—'  L.  c;  cf.  Schuster.  Min.  Mitth..  7,  88,  1885. 

Hartite.  Hartit  Haid.,  Pogg.,  64,  261, 1841.  Branchite  Satfi,  N.  Cimento.  1,  842,  Jb.  Min., 
469,  1842. 

Triclinic  or  monoclinic.  Hesembling  ficbtelite  in  crvstalline  form.  luster,  color.  translu- 
cency.  and  the  reactions  with  alcobol,  ether,  and  the  acids.  But  melts  at  74''-75''  C.  Boiling 
température  very  high. 

Oomp.,  etc.— Ratio  of  C  to  H  =  12  :  20  =  Carbon  87*8,  hydrogen  12*2.  Anal.— 1,  Schrôtter, 
Pogg.,  69.  43,  1848.    2,  Pîria,  JB.  Ch.,  984,  1856. 

C  H 

1.  ffariite  87*47  12*05  =    99*62 

2.  Branchite  870  18*4    =  100*4 

Piria's  analysis  corresponds  nearly  with  the  ratio  9  :  16. 

Obs. — Hartite  is  found  in  a  kind  of  pine,  like  ficbtelite,  but  of  a  différent  species,  the  Peuce 
acerosa  Ûuger.  belonging  to  an  earlier  çeologicnl  epoch.  It  is  from  the  brown-coal  bedsof  Ober- 
hart,  uear  Glogguitz.  not  far  from  Vienna.  Reix)rted  also  from  Rosenthal  near  KOflach  in 
Styria.  aud  Prflvali  in  Carinthia.  It  occurs  among  tbe  layers  or  tissues  of  the  wood,  and  also  in 
clefts  iu  tbe  conl  or  lignite. 

Branchite  is  colorless  and  translucent,  with  G.  ~  1*044,  and  comes  from  the  brown  coal  of 
Mt.  Vaso  in  Tuscany.     It  is  soluble  in  alcobol,  like  hartite. 

Hartite  is  also  found  at  Obersdorf  uear  Voigtsberg  in  Styria  (cf.  Rumpf,  who  makes  the 
•crystals  triclinic.  Ber.  Ak.  Wien,  60  (2),  91,  1869). 

DiNiTE  Meneghini,  Qsz.  Med.  Italiana.  Firenze,  Toscana,  July,  1852.  Occurs  as  an  aggrega- 
tion  or  druse  of  crystals  ;  cleavage  uone  ;  witb  tbe  appearauce  of  ice,  but  with  a  yellow  tiuge 
due  to  a  foreign  substance.    Inc^orous  ;  tasteless  ;  fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water  ;  little  soluble  in  alcobol,  very  soluble  in  ethev  and  in  carbon  disul- 
phide.  Tbe  etbereal  solution  on  standing  deposits  large  crystals  of  tbe  dinite.  Fuses  with 
the  warmth  of  tbe  hand  ;  heated  in  a  close  vessel  distills  over  without  undergoing  any  sensible 
décomposition.  When  melted  it  looks  like  ayellowish  oil;  crystallizes  in  large  transparent 
crystals  on  cooling. 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof.  Dlni. 

IxoLYTK.  Ixolyt  Haid.,  Pogg.,  66,  345, 1842.  Amorphous.  Fracture  imperfect  conchoidal 
in  tbe  purer  varieties.  H.  =1.  G.  =  1008.  Luster  çrcasy.  Color  byacinlb-red.  Pulver- 
ized  in  tbe  fingers,  it  becomes  ocber-yellow  and  vellowisb  brown.  Thin  fragments  subtrans- 
luceiit.  Softens  at  76^,  but  is  still  tenacious  at  100°,  whence  tbe  name,  froni  *2^ôç,  gluey,  like 
àirdlime,  and  Xdety,  to  dissolve. 

Tbis  species  is  said  to  resemble  hartite,  though  differing  in  the  température  of  fusion  and 
otber  cbanicters.  It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnitz  ;  pièces  sometimes  half  an 
iuch  tbick,  associated  witb  hartite. 

Napalitk  Q.  F,  Becker,  U.  S.  G.  Surv.,  Monograph  13,  872.  1888. 

A  yellow  bituminous  substance  of  the  consistency  of  shoemaker's  wax.  It  is  dark  reddish 
brown  and  sbows  green  fluorescence,  which,  however,  disappears  on  exposure  to  the  air;  garnet- 
red  by  transmitted  light.  Brittle,  but  easily  molded  when  warmed  by  tbe  hand.  Not  elastic; 
fracture  conchoidal."  H.  =  2.  Begins  to  fuse  at  42**  and  becomes  liquid  at  46°;  boils  alwve 
^00".  and  at  130°  a  heavy  colorless  oil  distills  over  with  an  aromatic  odor.  Separated  into 
Tarions  products  by  fractional  distillation.  Composition  expressed  by  the  formula,  C<H4. 
Analyses,  Melville: 

Carbon    89*84  Hydrogen    10*17      =      10001 

89*54  10*36      =        99*90 

8935  10*11       =        99*46 

Occurs  at  tbe  Pbœnix  mercury  mine  in  Pope  Valley,  Napa  county,  Califomia. 
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KônUto.  (Fr.  Uznach)  Kraw,  Pogg.»  43.  141,  1888.  Kdniit  (fr.  ib.)  Sehrôtter,  ib.»  69, 87, 
1848;  (fr.  Redwitz)  v.  Trommsdorff,  Aud.  d.  Pharm.,  21,  126.  EOnleiDit  Hausm.,  Handb.» 
1487,  1847  ;  Kenngoii,  Ber.  Ak.  Wien,  14.  272,  1854.  Min.  Scbweiz.  419,  Leipzig,  1866. 

1d  folia  and  grains  ;  aroorphous  ;  stalactitic.  Soft.  G.  =  0*88,  Trommsdorff.  Color  red- 
disb  brown  to  yellow.  Melting  point  114".  Kraus;  107^'',  Trommsdorff.  Distills  at  900'', 
undeiKoing  décomposition  at  tbe  aame  time,  and  leaving  a  brown  residue.  Very  slightly  soluble 
in  cola  and  hot  alcohol  ;  much  more  soluble  in  etber  :  the  latter  solution  affording  wax-like 
folia. 

Oompb— Ratio  of  C.  H  =  1 : 1  ;  n(CtHt)  or  a  polymer  of  benzène.  Anal.— 1,  Kraus»  1.  c. 
8»  ▼.  Trommsdorff,  1.  c. 

C  H 

1.  Uznach.  Switz.  9349  7*42  =  99-91 

S.  Redwitz,  Bavaria  90*90  7*58  =  98*48 

The  Redwitz  minerai  may  be  a  différent  spedes.  EOnlite,  unlike  scheererite,  is  changed  by^ 
distillation,  yieldiug  a  substance  which  melts  by  the  toamUh  of  the  hand.  For  this  product 
Kraus  proposed  the  name  pyroêeheererite, 

Oba. — In  brown  coal  at  Uznach,  at  the  same  locality  with  scheererite  ;  near  Redwitz,  Ba- 
yaria,  in  the  Fichtelgebirge  with  fichtelite  ;  reported  by  Kenngott  from  the  brown  coul  of  Fossa. 
in  the  £ffer  valley  (Ueb.,  147,  1850-51).  Named  afterïonlein,  formerly  superin tendent  of  the 
coal  Works  at  Uznach. 

Phtllorbtin  Farekhammer,  J.  pr.  Ch. .  20,  459,  1840.  Near  the  above,  and  made  identl- 
cal  with  it  by  Fritzsche.  It  was  obtained  from  an  alcobolic  solution  of  a  resin  from  the  marshea. 
near  HoUegaard  in  Denmark  ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  1001)  being  the 
pfiyUoretin.  Fusing  point  86''-87*'.  Dissolves  easily  in  alcohol.  Forcbhammcr  obtained  : 
Carbon  90*22,  90*12,  hydrogen  9*22,  9*26  ;  he  deduces  for  the  ratio  of  C  to  H.  =  8  :  10. 

Nafthalenb,  Naphtalin.  Commonly.  as  artiflcially  preparad.  in  rhombic  tables  of  128"^ 
and  78''  with  the  acute  angles  truncated,  or  hexagonal  tables.  Luster  brilliant.  Color  white. 
G.  =  l-158at  18^  0-9778  at  79*2',  Kopp.;  at  which  température  it  melte.  Boiling  point  218*. 
Dissolves  readily  in  alcohol,  ether.  oil  of  turpentine,  fatty  oils.  etc. 

Comp.— Cio  H»  =  Carbon  93'75,  hydrogen  6*25  =  100.  The  first  of  the  NapUuUene  séries, 
the  gênerai  formula  for  which  is  Cn  H|»-it.    Burns  with  a  dense  smoking  flame. 

Found  sparingly  in  Rangoon  tar,  by  De  la  Rue  and  MQller,  and  by  Warren  and  Storer. 
Formed  easily  from  petroleum,  coal-naphtha,  essential  oils,  on  passing  them  through  red-hot 
tubes. 


2.  Oxygenated  Hydrocarbons. 

Sncoinite.  "HAçKTpov  H<>mer,  etc.  1  Avyyvpiov  Theophr.,  Dem&ëtr,  Avyyotipitnt 
Dioêe.,  etc.  Succinuin,  Electrum,  Lyncurium,  Plin.,  37,  11,  12,  18.  Amber  pt.  Succin» 
Ambre,  Fr.    Bemstein,  A^tein,  Germ,    Succinite  pt.  BreUh.,  Char.,  75,  1820,  140,  1828. 

In  irregular  masses,  without  cleavage  ;  fi-acture  conchoidal.  Opdcally  anisotropic,  showing^ 
bright  interference-colors  in  polarized  light. 

H.  =  2-2*5.  Q.  =  1  050-1*096  Helm  ;  the  lowest  values  for  kinds  with  numerous  minute 
cavities.  Luster  résinons.  Color  yellow,  sometimes  reddish,  brownlsh,  and  whitish.  often 
clouded.  sometimes  fluorescent.  Streak  white.  Transparent  to  translucent.  Tasteless.  Neg^a* 
tively  electrified  on  friction.     Heated  to  150"  hègxm  to  soften  and  finally  raelts  at  250'*-800'. 

Oomp.— Ratio  for  C,  H,  O  =  40  :  64  :  4  =  Carbon  78*94.  hydrogen  10*58.  oxyeen  10*58  =  100. 
Anal.— 1,  BchrOtter,  Pogg.,  59,  64, 1848.    2,  O.  Helm,  Schriften  Ges.  Danzig,  7,  «o.  4, 192, 189K 

1.  C  78*824  H  10*229  O  10*947  =  100 

2.  78*68  10*48  10*47  8  0*42  =  100 

Sulphur.  in  the  form  of  an  organic  corapound,  is  présent  in  amounts  varying  from  0*26  ta 
0.48  p.  c.  Helm. 

Amber  was  early  found  to  be  not  a  simple  resin.  According  to  Berzelius  (Pogg.,  12» 
419,  1828),  it  consists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  ail  solvents  along  with  two 
other  resins  soluble  in  alcohol  and  ether,  an  oil,  and  2\  to  6  p.  c.  of  succinic  acid.  SchrOtter  and 
Forchhammer  State  that  after  removing  thèse  soluble  ingrédients,  true  succinite  bas  the  ratio 
40  :  64  :  4,  which  is  the  nitiodeduccd  from  the  analyses  of  the  whole  raass. 

The properties  of  succinite  or  amber  in  the  uarrow  sensé  are  given  niinutely  by  Helm.  1.  c.^ 
1891,  as  follows: 

Heated  in  the  open  air,  it  melts  at  from  250*  to  800"  without  previously  swellîng  up,  boila 

fter  the  fusion,  at  the  same  time  giving  off  dense  white  fumes  which  hâve  a  peculiar 

odor  irritatiog  to  the  respiratory  or^pms.     ITented  in  a  jrlass  retort,  connected  with  a 

eiver,  tbe  products  of  distillât  ion.  fornuri  in  t  lie  mckof  ihe  retort,  are  a  reddish  brown 
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oil  and  a  crystalline  solid  (succinic  acid),  while  a  watery  fluid  goes  over  into  tbe  receiver,  leav- 
ing  a  blackish  browu  coke-like  substance  bebind.  Tbis  reddue  is  easily  rubbed  to  powder  and 
is  soluble  io  oil  of  turpeniine  (ibis  is  tbe  so-called  colophony  of  aiiiber  or  BernsteincolopboDium 
Qûrm.).  The  oil  noted  above  is  ibick.  of  a  reddisb  brown  coior  witb  greeuisb  fluorescence  and 
peculiar  odor  ;  it  contains  in  solution  a  little  sulphur  and  succinic  acid.  Tbe  watery  liquid  is  a 
solution  of  succinic  acid  in  water,  and  is  also  said  to  contain  ucetic  acid  and  butyric  acid. 

In  regard  to  tbe  action  of  solvents,  Helm  notes  tbat  in  alcobol  20  to  25  p.  c.  are  dissolved  ;  in 
etber  18-^ p.  c;  in  oil  of  turpeniine  25  p.  c;  in  cbloroform 20*6  p.  c;  in  am^l  alcobol  20  p.  c; 
in  Carbon  disulphide  24  p.  c;  in  metbyl  alcobol  13  p.  c:  in  benzol  9*8  p.  c;  in petroleum  etber 
2  2  p.  c.  ;  in  alcobolic  solution  of  potasb  40  to  55  p.  c.  Tbe  evaporatiou  of  tbe  solution  in  alco- 
bol or  etber  gtves  a  brittle  resin  baving  tbe  peculiar  aromatic  odor  of  succinite  and  melting  at 
146**.  Tbe  amount  of  succinic  acid  présent  is  usually  from  5  to  6  p.  c,  or  in  some  cases  up  to 
8  p.  c.  Tbe  présence  of  tbis  considérable  quaulity  is  taken  as  cbaracteristic  of  true  succinite  or 
amber  in  tbe  uarrow  sensé.  On  tbe  cbaracters  of  amber  and  its  occurrence  in  gênerai  see  Helm, 
Scbriften  Qes.  Danzig,  7,  No.  4, 189,  1891,  and  also  several  earlier  papers  in  tbesame  publication  ; 
also  Conwenz,  ibid..  7,  No.  8,  165.  1890. 

Obs. — Amber  occurs  abundnntly  on  tbe  Prussian  coast  of  tbe  Baltic  ;  occurring  from  Dant- 
zig  to  Memel,  especially  between  Pillau  and  Dorf  Gross-Hubnicken.  It  occurs  in  England, 
near  London,  and  ou  tbe  coasts  of  Norfolk,  Essex.  and  Suffolk  ;  also  on  tbe  coast  of  Denmark, 
Sweden,  and  tbe  Russian  Baltic  provinces  ;  also  in  western  Kussia  and  in  Westpbalia.  It  is 
mined  extensively,  and  is  also  found  on  tbe  sbores  cast  up  by  tbe  waves  after  a  beavy  storm. 

Further,  rcsius  resembling  amber  in  unpearance  and  in  many  of  tbeir  cbaracters  and  of  like 
use  occur  at  niauy  other  points,  but  accoraing  to  Helm  tbey  are  to  be  distingnished  from  true 
auecinite,  or  aml)er  iu  ihe  strict  sensé,  cbietiy  by  tbeir  containing  very  little  or  no  succinic  acid. 
Some  of  thèse  otber  localities  (see  furtber  spécial  kinds  describeu  beyond)  are  :  in  6ali<'ia,  near 
Lemberg,  and  at  Miszau  ;  in  Poland  :  in  Moravia,  at  Boskowitz,  etc.;  in  tbe  Ural  ;  nearChristi- 
auia,  Noi-way  ;  in  Switzerland,  near  Bâle  ;  in  France,  near  Paris,  in  clay,  in  tbe  départ  ment  of 
tbe  Lower  Alps,  wiib  bilumiuous  coal;  also  in  the  department  of  l'Aisne,  de  la  Loire,  du  Gard, 
du  Btis-Kbin.  It  also  occurs  in  various  parts  of  Asia,  as  in  Upper  Burma.  Also  near  Catania, 
on  tbe  Sicilian  coast.  sometimes  of  a  peculiar  opalescent  blue  or  green  tinge  (see  simetite,  be- 
yond); of  a  ricb  golden  yellow  in  southem  Mexico. 

Amberlike  resins  bave  been  found  in  various  parts  of  tbe  Green-sand  formation  of  tbe 
United  States,  cither  loosely  embedded  in  tbe  soil,  or  engaged  in  mari  or  lignite,  as  at  Gay 
llead  or  Martba's  Vineyard  ;  near  Trenton  and  also  at  Camden  and  elsewbere  in  New  Jersey,  and 
at  Cape  Sable,  near  Magothy  river,  in  Maryland.  A  mass  found  in  tbe  mari  pits  near  Harrison- 
ville,  Gloucester  Co.,  N.  J.,  was  20  X  6  X  1  in.  and  weigbed  64  oz.  G.  =  1061  Eunz  (tbis 
contains  no  succinic  acid,  Helm). 

In  tbe  royal  muséum  at  Berlin  tbere  is  a  mass  of  amber  weigbing  18  Ibs.  Anotber  in  tbe 
kingdom  of  Ava,  ludia,  is  nearlv  us  large  as  a  cbild's  head,  and  weigbs  2^  Ibs.;  it  is  intersected 
by  veins  of  calcium  carbonate,  from  tbe  tbickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  now  fully  ascertained  tbat  amber  and  tbe  similar  fossil  resins  are  of  vegetable  origin, 
altered  by  fossîlizntion.  Tbis  is  iuferred  botb  from  its  native  situation  witb  coal,  or  fossil  w(x)d, 
and  from  tbe  occurrence  of  insects  incased  in  it.  Of  thèse  insects,  some  appear  evidently  to  bave 
struggled  after  l>eing  entangled  in  tbe  tben  viscous  fluid;  and  occasionally  a  leg  orwing  b  found 
aome  distance  from  tbe  body,  wbich  bad  been  detacbed  in  tbe  effort  to  escape.  Gôppcrt  bas 
shown  (Ber.  Ak.  Berlin.  450,  1858,  Am.  J.  Se,  18,  287,  1854)  tbat  at  least  8  species  of  plants  be- 
sides  tbe  Pinites  BucciniferhïiYe  afforded  thèse  fossilized  resins,  and  be  enumerates  163  species  as 
represented  by  remains  in  tbem.  Besides  pines,  species  of  tbe  family  Abietineœ  and  Oupressineœ 
bave  probably  contributed  to  them.  True  succinite,  however,  is  shown  by  H.  Conwentz  (Mono- 
graph  der  Baltiscben  Bernsteinbftume,  Danzig,  1890,  quoted  by  Helm)  to  bave  been  dcrived  from 
the  Pi  nus  tuccinifer. 

Amber  wasearlyknown  totbe  ancients,  andcalled  yXeKrpov,  electrum,  whenee,  on  account 
of  its  electi-ical  susceptibilities,  has  been  derived  tbe  word  eUeirteity.  It  was  named  by  some 
lyneurium,  thougb  tbis  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or 
tourmaline,  botb  minerais  of  remarkable  electrical  properties. 

Plinv  mentions,  as  one  proposed  dérivation  of  eleetrum.  the  fable,  as  he  regards  it.  that  tbe 
sisters  of  Pbaethon,  changed  into  poplars,  sbed  tbeir  tears  on  tbe  banks  of  tbe  Eridanus  (or 
Padus),  and  tbat  tbese  tears  were  called  eleetrum,  from  the  fact  tbat  the  sun  was  usually  called 
eleeiar;  as  anotber,  that  it  comes  from  Klectrides,  the  name  of  certain  islands  in  the  Adriatic  ;  or 
anotber,  deetridea,  the  nameof  certain  stones  in  Britannia,  from  wbich  itexudes.  He  gives  it  as 
bis  opinion  that  "amber  is  an  exudation  from  trees  of  the  pine  family,  like  gum  from  tbe  cherry , 
and  resin  from  the  ordinary  pine  ";  and,  as  proof  that  it  was  once  liquid,  alludes  to  tbe  gnats, 
etc.,  in  it.  He  observes  tbat  it  bnd  been  long  called  êuceinum,  because  of  tbis  origin,  "  quod 
arboris  succum  prisci  nostrl  credidere."  He  says  that  in  bis  time  it  was  "  in  request  among 
women  only."  But  "  it  bad  been  so  highly  valued  as  an  object  of  luxury  that  a  very  diminutive 
human  eOlgy,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  than  living  men,  even  in 
atout  and  vigorous  health." 

SucciNELLiTB.  Succlnic  acld  obtalned  in  orthorhombic  crystals  from  amber;  cf.  Rg..  Er. 
Ch,  2,  209, 1882.  H.  =  1.  G.  =  1-55.  Luster  vitreous.  Colorless  or  white.  An  aromatic  odor. 
'Boluble  In  water.  Composition  corresponds  to  CiHtO*  =  Carbon  40*7.  bydrogen  5*1,  oxygen 
54*2  =  100.    Evaporâtes  at  a  low  température,  and  on  cooling  condenses  in  crystals. 
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Existe  in  amber,  oonstiluliog  2i  to  6  p.  c.  of  the  maas  (cf.  p.  1008),  and  easily  obtained  from 
it  by  distillation.  Its  présence  ready  formed  lu  this  resin  is  shown  by  the  fact  that  it  may  be 
separated  either  by  water,  etber,  or  alkalies,  the  amber  being  left  after  the  treatment  1%'ithout  ita 
succinic  acid. 

The  minerai  resins  immediately  following  are  for  the  most  part  near  succinite  or  amber. 
Other  resins  less  clœely  related  are  appended  to  them. 

Retinito.  Amber  pt.  A  général  name  applied  to  yaiious  resins,  particularly  those  from 
beds  of  brown  ooal,  which  are  near  amber  in  appearance,  but  contain  little  or  no  succinic  acid. 
It  may  conveuiently  serve  as  a  ffeneric  name,  siuce  no  two  independent  occurrences  prove  to  bë 
alike.  and  the  indeflnite  multiplication  of  names,  nooneof  them  properly  spécifie,  is  nottobe 
desired. 

A.  A  retiniie  from  Halle  afforded  Bucholz  (Schw.  J.,  1,  290,  1811)  91  parts  soluble  in 
absolute  alcohol,  and  9  parte  insoluble.  The  former  gives  a  yellowisb -brown  deposit  on  dilution, 
and  is  more  soluble  in  boiling  dilute  alcoliol  than  in  cold  ;  and  it  is  insoluble  iu  pure  ether  and 
turpentine.  The  latter  ia  also  insoluble  in  ether  Both  are  soluble  in  alkalies.  The  resin  fuses 
with  more  difflculty  than  most  resins,  blsckens  in  the  beat,  and  givcs  out  a  strong  aromatic  odor. 
By  distillation  yields  a  brown  thick  oil,  some  water  c^ntaiuing  a  little  acetic  acid,  besides  car- 
bonic  acid  and  carburelted  hydrogen. 

B.  An  other  reiinite  from  the  ngnite  at  Walchow  (Pogg.,  69,  61,  18—)  bas  been  called  Wai> 
CHOWITB  (p.  1005). 

C.  A  resin  described  by  Dietrich  (Vh.  G  Reichs. ,  No.  8,  1875).  It  occurs  at  Skuc  in  Bohe- 
mia  in  a  coal-beariuK  sandslune.  Hard.  G.  =  1092.  Colordarkhoney-yellow.  SI ightly  soluble 
in  alcohol,  better  iu  oenzene  and  chloroform.  Melte  to  a  compact  mtiss  and  gives  on  a  little  suc^ 
cinic  acid.    Analysis  :  C  76  47.  H  784,  O  15*68.  S  0025,  N  tr. 

D.  Bronner  (Jahr.  Ver.  WQrtt.,  p  81,  1878)  found  in  a  resin  from  Lebanon  a  small  amount 
of  succinic  acid,  also  formic  acid.  Analysis  gavp  :  C  74*8,  H  12*8,  O  12  9.  8  p.  c.  wcre  dis< 
solved  in  alcohol.     Cf.  Schrnulite,  p.  1006.  also  Iieim,  1.  c.  1891,  p.  199. 

E.  A  resin  from  Japan  called  Japanese  amber,  analyzed  by  J.  F.  Ëykmann  in  Tokio (quoted 
by  Helm.  1.  c.  1891,  p.  200)  gave  :  C  83  48.  H  10*45,  O  612 

F.  A  resin  from  Greenland,  analyzed  by  Chydenius  (G.  FOr.  FOrh.,  2,  549,  1878)  gave: 
C  73*47,  H  10-20,  O  16*33  =  100;  empirical  formula  deduced  CeHioO.  Helm  found  a  small 
amount  of  succinic  acid  in  this  resin,  though  Chydeuius  obtained  noue. 

Some  other  related  resins,  which  hâve  not  received  spécial  names,  are  mentioued  by  Helma 
1.  c.     ' 

Gbdanitb  Otto  Helm,  Schriften  Gks.  Danzig,  4.  No.  8,  214, 1878.  A  resin  resemblineamber. 
but  not  contHiuing  succinic  acid,  and  less  rich  in  oxygen.  Fracture  conchoidal.  Fragile. 
H.  =  1*5-2.     G.  =  1058-1*068.     Colorwine-yellow,  more  or  less  clear.    Transparent.     Analysis: 

C  8101  H  11*41  O  7*83  S  0-25  =  100  (ash  0*06) 

Becomes  opaque  upon  heating,  finally  milky,  aud  at  140''-180''  bubbles  up  and  melta. 
Warm  alcohol  dissolves  18-25  p.  c.  and  warm  ether  40-5'<î  p.  c.  Found  with  succinite  on  the 
shores  of  the  Ballic.     Named  from  Qedanum,  Latin  name  of  Danzig 

Glessitk  0.  Helm.  Schriften  Ges.  Danzig,  5.  No.  1-2,  291,  1881.  A  resin  occurring, 
like  gedanite,  with  succinite  on  the  shores  of  the  Bnltic.  It  is  peculiar  in  the  présence  of  minute 
spherical  cell-like  forms,  discerued  by  the  microscope.  Fracture  conchoidal.  H.  =  2. 
G.  =  1  015-1  027.  Luster  greasy.  Color  red-browu  and  translucent  to  brown  or  brownish 
black  and  opaque.    Analysis  : 

C  79  36  H  9*48  O  10*72  8  0*44  =  100 

Behaves  nearly  like  succinite  with  sol  vente.    When  heated,  begins  to  swell  up  at  120*",  givln^ 
off  white  fumes,  aud  at  200**  melte  to  a  thick  liquid.    Contains  no  succinic  acid,  but  probably 
formic  acid.    Named  glesslte  from  glêSium  or  glœaum,  a  name  applied,  as  noted  by  Tacitus,  to  thîê 
amber. 

RuMAKiTE  0.  Helm,  Schrift.  €^.  Danzig,  7,  No.  4,  186,  1891.    Rumftnischer  Bemsteln. 
A  yellow  amber- Hke  resin  obteined  from  différent  pointe  in  Rumania,  as  in  sandstone  in  the- 
Buseo  district,  at  Telage  iu  the  Bohosa  district,  etc.     Color  brownish  yellow  to  brown,  seldom 
yellow.    Transparent  to  translucent.    Occurs  in  brittle  masses,  with  flat  conchoidal  fracture. 
H.  =  2'&-8.    G.  =  1-048-1  105.    Analysis: 

C  81-64  H  9*66  0  7*66  8116  =  100 

In  alcohol  6-6  p.  c.  dissolves  ;  in  ether  14*4  p.  c.  ;  in  chloroform  11*8;  in  benzène  14*2.  Noi 
acted  upon  by  nitnc  acid  in  the  cold,  but  when  warmed  oxidized  to  a  yellow  crumblin^  sub- 
stance.   Melte  without  previous  swelling  up  at  800°.    In  a  glass  retort,  a  watery  floid  is  dutilled 
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over  witb  eyolution  of  hvdrogen  sulphide  and  carbon  dioxide  ;  then  follows  a  thick  reddiah 
brown  oil,  while  white  fine  cryslals  form  in  the  ueck  wbicb  consist  of  suocinic  acid;  Uie  amount 
of  the  last  varies  in  différent  samples.  in  four  cases  0*8,  0*9,  1*85,  8*2  p.  c. 

SiMBTiTB  0.  Hdm  A  H.  (Jontoeniz,  Sckriften  Ges.  Danzig,  6,  No.  1-2,  298  et  ai.,  1881.  [Mal- 
pigbia.  1,  49,  1886  ;]  Helm,  Schriften  Ges.  Dauzig,  7,  No.  4, 198, 1891.  A  resin  near  amber  from 
near  Mt.  Etna,  Sicily.  Remarkable  for  its  deep  red  color  and  often  showine;  a  beautiful  fluo^ 
rescence.  It  is  usually  garnet-red  to  dark  red  in  oolor  and  by  reflected  lignt  appears  nearly 
black  ;  sometimes  ligliter  yellowish  red.     G.  =  1052-1 '068.    Analysis  gave  Helm  : 

C  69*48  H  9-24  O  20*76  S  0*52  =  100 

It  oon tains  only  0*4  p.  c.  succinic  acid,  but  more  sulphur  in  the  form  of  an  organic  acid  than 
succinite  ;  Helm  found  0*52  in  a  Hght  colored  kind,  0*67  in  a  dark  red,  and  2*4  p.  c.  in  the  black 
yarieties.  EUier  dissolves  27  p.  c,  alcohol  dissolves  21  p.  c,  and  an  alooholic  solution  of  potash, 
82  p.  c. 

Conwentz  mentions  a  resin  resembling  amber  from  Yucatan,  near  simetite. 

Krantzite  (Fossiles  Harz  fr.  Nienbure.     Krantzit  C.  Bergemann,  J.  pr.  Ch.,  76,  65,  1859). 
Near  succinite.    Occurs  in  small  grains  and  masses  of  a  light  yellow  or  greenisb  yellow  color, 
but  reddish  or  brownish  externally.      G.  =  0*968.     Rather  tender.     Sectile  and  sbmewhat. 
elastic.    The  exterior  has  G.  =  1 '002.    Anal.— Landolt: 

C  79*25  H  10-41  O  10*84  =  100 

Corresponding  nearly  to  the  formula  C4oH«404. 

.  Only  4  p.  c.  soluble  in  alcohol,  and  6  p.  c.  in  ether  ;  and  only  softens  in  turpentine.  In 
sulphudc  acid  gives  a  brown  solution.  Fuses  at  225^.  and  becomes  perfectly  fluid  at  288**;  and 
atahigher  température  yields  gas  and  products  of  distillation.  The  ether  solution  aflords  a 
brownish  amorpbous  substance,  which  is  elastic  like  caoutchouc  at  12**,  and  fuses  at  150**. 

SiBGBURGiTE  A.  Losaulx,  Jb.  Min.,  128,  1875. 

A  resin  from  the  brown-coal  formation  in  the  neighborhood  of  Troisdorf  and  Sie^burg  la 
the  région  of  the  Lower  Hhine  Occurs  in  concretionary  masses  in  which  the  resin  is  mixed 
with  some  50  p.  c.  or  more  of  quartz  sand,  which,  in  the  form  of  small  granules,  it  céments 
together.  H.  =  2-2  5.  Color  gold -yellow  to  brownish  red  or  hyacinth-red.  Analyses, 
Lasaulx,  of  two  samples  af ter  deducting  sand  : 

1.  C  8514  H  7-90  O  6*96  =  100 

2.  81-87  5*86  18'37  =  100 

Partial ly  soluble  in  alcohol;    also  partial ly  in  ether,  which  is  colored  yellow  and  after 
evaporation  yields  a  yellow  oil  without  séparation  of  crystals.    Melts  and  burns  readily  with  a 
yellow,  smutty  flame  giving  an  aromatic  odor;  yields  a  light  greenisb  yellow  oil  on  distillation, 
but  no  succinic  acid. 

Later  investignted  by  Klinger  and  Pftschki  (Ber.  Ch.  Ges.,  17,  2742,  1884).  They  obtained 
from  600  grams  of  the  crude  substance,  118  ce.  of  a  light  oily  liquid  and  10  ce.  of  an  acid 
watery  liquid  :  in  the  distillation  styrol  (25  gr.)  and  ciunamic  acid  (4*4  gr.)  were  deducted; 
benzène  and  toluène  were  présent  in  small  q nanti ty  only. 

WAiiCHOWiTB.  Bergpech  pt.  (fr.  Walchow)  Bstner,  Min.,  3,  Ite  Abth.,  114.  1800. 
Retinit  von  Walchow  Schrôtter,  69,  87,  1848.     Walchowit  Haid.,  Ueb.,  99,  1843.  Handb.,  574, 

1845. 

In  yellow  translucent  masses,  often  striped  with  brown.     Luster  résinons.    Fracture  con- 

choidal.    Translucent  to  opaque.     H.  =  1*5-2     G.  =  1 '0-1-069;  an  opaque  variety  1086. 

Ratio  for  C,  H.  O  =  40  :  64  :  8i.     Anal.— Schrôtter.  Pogg.,  69,  61,  1843. 

}C  80-41  H  10*66  O  8*98 

Fuses  to  a  yellow  oil  at  250**  and  burns  readily;  becomes  transparent  and  elastic  at 
140**.  But  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  c,  and  ether  7*5  p.  c.  Forms  a  dark 
brown  solution  in  sulphuric  acid. 

Occurs  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  called  BetiniU.  £stner  also 
mentions  a  honey-yellow  resin  from  Uttigsbof  in  Moravia  (called  Bemêitin  in  the  Abh.  BOhm. 
Ges.,  3,  8),  and  anolher  of  a  similar  color,  but  a  little  greenisb,  from  Litezko  in  Moravia. 

Chbmawinitb  B.  J,  Harrington,  Am.  J.  Se,  42,  882, 1891. 

A  resin  related  to  amber  occurring  in  small  fragments,  from  the  size  of  a  pea  to  that  of  & 
robin's  egg  or  larger,  on  a  low  beach  on  Cedar  Lake  near  the  moulh  of  the  north  Saskatchewan. 
It  forms  from  five  to  ten  per  cent  by  volume  of  the  sand  and  vegetable  débris,  and  alon^  a  mile 
of  the  beach  it  was  estimated  to  be  found  in  a  band  thirty  feet  wide  with  a  minimum  depth  of 

two  feet  (Tyrrell).  ^ 

Fracture  conchoidal.    H.  =  2*5.    G.  =  1*055.     Color  pale  yellow  to  dark  brown.    Becomes 
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electric  on  friction.    Ratio  f or  C  :  H  :  O  =  40  :  62*79  :  8*56,  or  not  far  from  récent  oopala  from 
India.    Analysis  of  material  dried  in  vaeuo  oyer  sulphuric  acid  : 

)     C  79*96  H  10*46  O  9*49  Ash  0  09  =  100 

In  absolute  alcohol,  afterS^  hours,  21*01  p.  c.  were  dissolved;  in  absolute  ether,  after  2 
hours,  24*84  p.  c.  Heiited  in  a  closed  tube,  begins  to  soften  at  160%  and  at  180*'-190''  could  be 
preased  into  a  single  mass;  at  800"  became  soft  and  elastic,  but  did  not  melt  into  a  flowing 
liquid  and  had  darkened  somewhat  from  partial  décomposition.  Yielded  no  crystalsof  suc- 
cinic  acid  in  a  retort. 

Named  Cbemawinite  from  Chemahawin  or  Cbemajrin,  the  Indian  name  of  a  Hudson  Bay 

post  not  far  from  wbere  the  resin  occurs.     Probably  derived  from  one  of  the  Tertiary  or  Creta- 

ceous  lignites  occurring  on  the  Saskatchewan.    8ome  of  thèse  are  known  to  contain  résina,  one 

of  vhicb  was  found  by  Harrington  to  be  near  the  aboyé,  with  H.  =  2,  G.  =  1  066,  and  dia 

■  solved  in  absolute  alcohol  to  29*80  p.  c. 

DuxiTE  Doêlier,  Vh.  G.  Reichs.,  145,  1874.  A  resin  from  the  lignite  of  Dux,  Bobemia. 
Opaque.  Color  dark  brown.  G.  =  1*138.  Melts  at  246''.  Fischer  obtaiued,  besides  2*72  water 
and  1*94  ash  :.  C  78  25,  H  814,  O  1819.  S  0*42  =  100.    Near  walchowite. 

MucKiTE  J.  wn  8ehrôekinger,\h.  G.  Reichs.,  887,  1878.  A  resin  from  the  coal  beds  at 
Neudorf,  Morayia,  disseminated  in  minute  particles,  aud  in  small  bands.  Color  opaque  yellow, 
or  light  brownish  yellow,  and  transparent  to  translucent.  H.  =  1-2.  G.  =  1*0025.  Anal. — 
Dietrich  : 

}     C  79*22  H  9-57  O  11*21,  corresponding  to  CsoH,BOt 

Fuses  betiveeu  290°  and  810**.  In  alcohol,  14  p.  c  dissolve;  in  ether,  40  p.  c,  both  'caving 
ayellowish  brown  residue. 

Neudorfite  J.  von  Schrôektng&r,  Vh.  G.  Reichs.,  887,  1878.  A  resin  occurring  in  a  coal 
bed  at  Neudorf,  Moravia.  Color  pale  yellow.  Luster  waxy.  Fracture  conchoidal  G.  =  1 KMS- 
1*060.    Anal.— Dietrich  : 

C  7804.  H  9*84,  O  11*98,  N  014,  corresponding  to  C.H.eO,  =  C  78*26,  H  1014.  0 11*60  -=  100. 

Fuses  at  380'*.    Dissolves  in  ether,  leaving  a  whitish  yellow  résinons  powder. 

ScHRAUFiTE  J.  von  8c?i7'ôek%nger,Yh,  G.  Reichs.,  134,  1875. 

Occurs  iu  small  masses  and  in  layers,  in  the  schistose  sandstone  (Carpathian  sandstone) .  near 
Wamma,  in  Bukowina.  Fracture  semi-conchoidal  to  spliutery.  H.  =2-3.  G.  =1*0-1*12. 
Color  hyacinth- to  blood-red.  Translucent.  Melting  point  826",  when  décomposition  goea  oq. 
Partlally  soluble  in  alcohol,  benzène,  and  chloroform;  completely  soluble  in  sulphuric  acid,  ^he 
larger  portion  of  the  resin  separating  as  a  grayish  yellow  slimy  mass.  upon  dilution  with  wMnr. 
Formula  :  CnHi.O»,  requiring  :  C  78*83,  H  889,  O  17  78  =  100.     Anal.— Dietrich  : 

C  73*81  H  8*82  O  17*37 

With  this  resin  correspond  also  a  resin  from  Mizun  and  Hôflein,  and  less  closely  other^ 
from  the  neighborhood  of  Lemberg.  SchrOckinger  proposes  to  include  the  several  occurrences 
under  the  name  Schraufiie^  after  Prof.  A.  Schrauf,  of  Vienna. 

lliis  is  near  the  resin  from  Lebanon,  see  p.  1004;  cf.  also  John,  Yh.  G.  Reichs.,  255,  1876, 
and  Brt>nner,  Jahr.  Ver.  Wûrtt.,  34,  86,  1878. 

A  resin  near  sohrauâte  is  meutioncd  by  J.  Stuart  Thomson  as  found  with  the  coal  at 
Fauldhouse.  Midiothian,  Scotland,  Min.  Mag.,  7.  215,  1887. 

Jaulingïte  Zepharordch,  Ber.  Ak.  Wien,  16,  866,  1855. 

A  resin  occurring  in  the  Jauling,  near  St  Viet,  in  Lower  Austria.  It  somewhat  resemblea 
amber,  is  hyaciuth-red,  translucent  in  thin  splinters,  maybe  rublied  to  a  yellow  powder  between 
the  tingers,  and  has  H.  =  2-5,  G.  =  1098-1  111.  By  the  action  of  carbon  disulphide  a  resîu- 
like  substance  waa  obtained  from  this,  which  was  brownish  yellow  in  color;  brittle;  at  50". 
softens,  at  TO""  liquid.  Easily  soluble  in  alcohol  and  ether.  Aromatic  odor  when  heated. 
Ratio  for  C,  H,  O  =  39  :  60  :  4^  =  C«H4oO,,  Ragsky.  who  obtained  :  |  C  77*97,  H  10  14. 
O  11*89  =  100.     Not  soluble  in  a  carbonated  alkali.  and  scarcely  at  ail  in  a  potash  solution. 

A  Beia-jaulingite  was  obtaiued  from  the  residue.  after  the  treatment  with  carbon  disulphide, 
by  the  action  of  ether.  Color  brownish  yellow.  Softens  at  135',  and  becomes  liquid  at  160'. 
Dissolves  easily  in  alcohol  and  ether,  but  not  in  carbonated  alkali  or  carbon  disulphide.  Ratio 
for  C.  H,  O  =  40:  58^:  Sf;  or  18  :  24  :  4.  Ragsky.  who  obtained  :  f  C  70*90,  H  7-93.  O  21*17 
=  100.    It  contains  double  the  oxygen  of  the  preceding.  with  less,  proportionally,  of  hydrogen. 

Rkfikite  La  Cava  [J.  connais,  médicale.  Paris.  1852],  Dx  ,  Min.,  2,  58,  1874. 

A  resin  found  in  the  lignite  of  Montorio.  near  Feramo.  Abruzzes.  It  is  amorpbous,  in 
«mail  scales.  Very  soft.  Fragile.  Color  whîte.  Composition,  CioHi<Oa  =  Carbon  79*0, 
hydrogen  10*6,  oxygen  10  5  =  100.     Analysis  : 

C  77  77  H  11  18  O  11*05  =  100 
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Soluble  in  ether  and  iu  absolute  alcohol,  and  on  bolling  séparâtes  in  masses  or  small  crystals. 
Also  soluble  iu  boiliug  caustic  poiasb. 

K0FJL.ACH1TK  DoelUr,  Mittb.  Ver.  Steiermark,  p.  93,  1878. 

A  resiu  from  Luukowitz  oear  KOÛacb  in  Styria,  wbere  it  occurs  in  tbe  Tertiary  brown  coat« 
Fracture  coucboidal.  G.  =  1*2-1  25.  Color  dark  brown,  but  reddish  brown  in  Une  splinters. 
Becomes  electric  wiib  friction.  Composition,  Ci»H4iOs  =  Carbon  82  3,  bydrogen  10*2,  ozygen 
7'5  =  100.    Analysis,  Andreascb  : 

C  82-23  H  10-28  O  749  =  100 

Meltiug  point  98",  but  becomes  soft  at  a  lower  température.  Easily  soluble  in  ether; 
soluble  in  carbon  disulpbide,  but  insoluble  in  alcohol  and  caustic  potasb. 

AuBRiTB.  Ambrit  (fr.  N.  Zealand)  Hoehstetier,  v.  Hauer,  Vh.  G.  Reichs.,  4,  1861.  Am- 
berite. 

Amorphous;  in  large  masses.  H  =  2.  G.  =  1*034.  Luster  ^reasy.  Color  yellowisb 
gra}'.     Subtransparent.     Strong  electric  on  friction.     Fracture  concboidal. 

Ratio  deduced  for  C,  H,  O  =  40:  66:  5  =  Carbon  76-88,  bydrogen  10*54,  oxygen  1277. 
Von  Uauer  makes  tbe  ratio  82:26:4,  whicb  is  not  nearer  tbe  analysis  than  tbe  above. 
Anal. — R.  Maly,  1.  c: 

1    C  76-53  H  10-58  O  1270  Asb  0-19 

Wholly  insoluble  in  alcohol,  ether,  oil  of  turpentine.  benzène,  chlomform,  and  dilute  acid. 
Burns  with  yellow  smoking  tlame.    Tbe  ash  contaius  iron,  lime,  and  soda. 

Occurs  in  masses  as  laree  as  tbe  head  in  tbe  province  of  Auckland,  K.  Zealand,  at  the 
Hawakawa  colliery.  Bay  of  Islands,  at  Waikato  and  at  Uhanearei.  It  much  resembles  the 
resin  of  tbe  Damrnara  Australie,  or  Kauri  gum,  whicb  abounds  on  the  island,  and  is  often 
czported  with  it. 

BucARAMANGiTB.  Resine  de  Bucaramanga  Bottssingault,  Ann.  Ch.  Phys.,  6,  507,  1842. 
Resembles  amber  in  its  pale  yeMow  color.     G.  above  1. 

Ratio  for  C.  H,  O  =  42  :  66  :  2^  =  Carbon  82-7,  bydrogen  10-8,  oxygen  65  =  100.  Insol- 
uble in  alcohol.  In  ether  softens  and  becomes  opaque.  Fuses  easily,  and  burns  with  a  little 
smoky  ilame,  leaving  no  residue.     Yields  no  succiuic  acid. 

An  analysis  gave  Boussingault :  C  82*7.  H  IU'8,  O  6*5,  N  tr.  =  100.     C.  R.,  96,  1452,  1888. 

RoBTHORNiTE  //.  Hôfèr,  Jb.  Min.,  p.  561,  1871. 

In  lenticular  masses  in  coal.  G.  =  1*076.  Luster  greasv.  Color  brown.  with  garnet-red 
reflections;  in  thin  splinters  wine-yellow.     Composition,  CaiHioO.    Anal. — Mitteregger,  1.  c: 

t    C  84-42  H  11-01  O  4*57  =  100 

At  96"  commences  to  melt  to  a  viscous  brownish  red  mass,  whicb  at  160**  gives  off  bub- 
bles  and  at  205"  white  fumes;  heated  to  225°  the  évolution  of  gas  ceases,  leaviuç  a  thin  dark 
purplish  red  fluid.  Insoluble  in  dilute  nitric  acid,  as  also  in  potash  or  alcohol.  Slightly  soluble 
ui  warm  ether  and  entirely  so  in  warm  oil  of  turpentine  Completely  soluble  in  benzène  at 
ordinary  températures.     From  Son  n  berge,  Carinthia. 

CoPALiTB.  Fossil  Copal,  Highgate  Rcsin.  AiMn,  Min.,  64,' 1815.  Retinite  pt.  Olock.,  Min., 
872,  1831,  Raid ,  Handb..  574.  1845.  Fossil  Copal  J.  F.  W.  JohnsUm,  Phil.  Mag.,  14,  87,  1839. 
Copnline  Hausm.,  Handb.,  1500.  1847. 

Like  the  resin  copal  in  hardness,  color,  luster,  transpareucy.  and  difflcult  solubility  in  alco- 
hol. Color  clear  pale  yellow  to  dirty  gray  and  diily  brown.  £mits  a  résinons  aromatic  odor 
when  broken.     G.  =  1*010  Johnston;  1*05  Bastock;  l'053£.  Indies.  Kenngott. 

Ratio  for  C,  H,  O  =  40  :  64  : 1  =  Carbon  857,  hvdrogen  11  4,  oxygen  2*9  =  100.  Anal.- 
1,  2,  Johnston.    3,  Duflos  [Min.  Unters.,  2,  1831],  Min.,  5th  Ed.,  p.  789. 

1.  Tellayj  irp. 

2.  Gray 

3.  E.  Indies 

Volatilizes  in  the  air  by  a  gentle  beat.  Burns  easily  with  a  yellow  flame  and  much  smoke, 
-and  liardly  any  perceptible  ash.  Slightly  acted  upon  by  alcohol.  Eennçott's  minerai  closely 
resembles  the  Highgate  copalite  in  its  honev-yellow  color,  and  its  action  with  beat  and  alcohol. 

From  the  blue  clay  (London  clav)  of  Highçate  Hill,  near  London,  from  whence  it  is  called 
Highgate  resin.    It  occurs  in  irregular  pièces  of  a  pale  honey-yellow  color. 

Ambbobinb  c.  U.  Shepard,  Rurnl  Cnroliuian,  1,  p.  311.  In  rounded  masses.  Color  yellow- 
isb to  clove-brown.  Fracture  conclioidal.  Luster  resinous.  Becomes  electric  on  friction. 
Jfelts  at  about  250**  to  a  clear  yellowish  li(inid  ;  softens  at  a  lower  température.    Gives  off  "  suo- 


C 

H 

0 

Ash 

85  677 
85  408 
85-73 

11-476 
11787 
11-50 

2-847 
2-669 
2-77 

—  =  100 
0-186  =  100 

—  =  100 

1008  HTDHOCAHBON  00MP0UND8, 

« 

dnîc  acid  before  meltiDg  ";  on  fusion  gives  an  agreeable  balsainlike  color,  uulike  ihat  fiom  ilie 
resiub  oi  orainaiy  piutb,  aud  a  tiark  biown  nou-volatile  liuid  lemaius  as  long  as  ihe  melling  beat 
la  kept  up.  (Jonibustibie,  leaves  no  ash.  boiuble  for  the  most  part  in  oil  of  turpeniiiie.  alcohol, 
ether,  auu  cbiorotorai,  tis  aibo  iu  poLash.  Stated  to  bave  been  found  in  ihe  phosphatic  beds  near 
Clmrleston.  b.  (J.  (Il  lias  been  suggeaied  ibat  tbis  may  be  ouly  a  modem  resin  wbicb  bas  been 
Bubjected  to  ibe  action  of  sali  waler.) 

Ajkite.     a  resin  near  ainber,  Ajka.  Huugîiry  (Bull.  Soc.  Min.,  1.  126,  1878). 

WuEELERiTB  O.  Loew,  Am.  J.  8c.,  7,  571,  1874. 

A  leîiin,  yellowisb  iu  color,  found  in  the  Cretaceous  beds  of  northern  New  Mexico,  fiUing 
tbe  tisëures  of  the  lignite,  or  interstratified  in  thin  layers  iu  it.  Most  abuudantly  obsenred  in 
the  viciuity  of  Nacimienlo.    Two  analyses  gave  Loew  : 

1.  C  7307  H  7-95  O  undet. 

2.  72-87  7-88 

Thèse  agrée  closely  with  the  fonnnla  ?i(CaHtO),  where  n  is  probably  5  or  6. 

Soluble  in  etber,  less  so  iu  carbon  disulphide.     lu  coucentrated  sulphuric  acid  dissolves 
produciug  a  dark  brown  solution,  from  which  it  is  precipitated  by  water.     lu  alcohol  the  prin> 
cipal   portion  is  rendily  dissolved,  wbilc  a  small   part  remaius  insoluble.    The  hot  alcoholic 
extract  of  the  resin  deposits,  on  coolius,  a  few  yellow  flocculi.     Tbe  solution,  on  evaporation, 

S'ves  a  yellowisb  resin  very  brittle.  and  becoming  strongly  electric  on  friction;  it  melts  at  154*. 
amed  for  Lieut.  G.  M.  Whecler.  U.  S.  Aruiy. 

loNiTE  iS.  Pumell.  Am.  J.  Se.  16.  153.  1878.  A  fossil  hydrocarbon  found  in  a  more  or 
less  impure  condition  iu  the  lignite  of  lone  Valley.  Amador  Couuty,  Califoruia.  Structure 
flrm,  earthy.  Color  brownish  yellow.  Partially  soluble  in  cold  alcohol,  largely  soluble  in 
ether,  completelv  so  in  chloroform.  A  brown  tarry  oil  containing  a  small  quantity  of  paraffln 
is  separated  by  dry  distillation.    Exact  chemical  nature  unknown. 


£uo6KiTE.     Erdharz,  Eampferharz,  Euosmit,  (7.  W.  Oumbel,  Jb.  Min.,  10,  1864. 

Amorphous,  in  masses  of  a  brownish  yellow  color.  or  likc  that  of  cherry  gum,  and  looking 
like  coramon  pitch.  H.  :=  15.  G.  =  l'S-lo.  Brittle.  In  thin  pièces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  Bas  an  odor  between  that  of  resin  nrd  tîuit  of 
camphor.     Dissolves  easiiy  in  cold  alcobol  or  ether,  and  hot  oil  of  turpentine. 

Ratio  of  C,  H,  O  =  17  :  29  : 1  =  Carbon  819.  hydrogen  11-7,  oxygen  64  =  100.  Alforded 
0*84  of  ash.  The  ratio  is  almost  identical  with  that  of  leucopetrite.  Melts  at  77%  aud  buma 
with  a  bright  flame  and  very  aromatic  odor.  Solutions  of  the  alkalies  dissolve  only  a  little  of  it, 
after  long  action. 

From  clefts  in  brown  coal,  at  Baiershof ,  near  Thumsenreuth.  in  the  Fichtelgebirge,  and 
derived  probably  from  a  kiud  of  Conifer.  and  one  resembling  the  Cupressinoxylon  9uœqual& 
GOppert. 

BathvilUte.    Bathvillite  C.  Gr.  Williams,  Ch.  News,  7.  188,  1863.     Torbanite  pt. 

Amorphous.     Dull.  and  of  a  fawn-brown  color,   looking  soniewhat  like  wood  in  tbe  last 
stage  of  decny.     Opaque.     G.,  after  removing  air  of  pores  by  air-pump,  about  101.     Very 
friable,  but  this  characteristic  may  uot  be  essential  to  the  species.      Insoluble  in  benzène. 
Torbanite  bas  IL  =  225;  G  =  llSHeddle;  color  clove-brown;  powder  yellowish;  tough. 

Oomp.— Ratio  for  C,  H,  O,  from  the  analyses.  40  :  68  : 4,  or  near  that  of  succinite,  =  Carbon 
78'43.  hydrogen  11  11,  oxygen  10*46  =  100.  The  ratio  40:  66  :  4  is  less  near,  giving  the  per- 
centage:  Carbou  78*7.  hydrogen  10*5,  oxygen  10*8  =  100.  Anal. — 1,  Williams,  1.  c;  la,  same 
with  ash  excluded.    2,  Miller:  2a.  same  with  ash  excluded. 

C  H  O  Ash 

1.  Baihffillite  58*89  8  56  1  28  25*32  =  100 
la.           "  78  86  11-46  9*68  _  =  loo 

2.  Torbanite  6310  8*91  8*21  19*78  =  100 
3a.           "  78-67  1111  1022  —  ==  loo 

Williams  refers  hère  the  torbanite  aual vzed  by  Miller.  Other  analyses  of  torbanite  give  leas. 
oxygen.  The  oxygen  Includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  formula 
GsoH»oOs  =  Carbon  78*60,  hydrogen  1092.  oxygen  10  48,  agreeing  hardly  a.s  well  with  tbe 
analyses  as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  crucible  affords  a  fatty  odor,  and  bums  wiUi  a 
dense  smokv  flame.  No  action  with  modemtely  dilute  uitric  acid;  completely  carbonized  by 
concentratea  sulphuric  acid. 
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Obs.— Bathyillite  occurs  in  the  torbnnite  or  Boghead  coal  (of  the  Carboniferous  formation), 
adjoiniug  the  lands  uf  'l'orbaue  Hill,  in  the  grouuds  of  Bathville,  Scotlaud.  It  forms  lumps 
which  till  cavities  in  the  torbauite  Olher  cavities  are  occupied  by  calcite,  pyrite,  etc.  Il  may 
be  an  altered  luiup  of  resin;  or  eli»e  muteriul  which  baa  fihrated  into  the  caviiy  from  the  sur- 
rounding  torbanite. 

The  anulysis  of  Miller  shows  that  some  of  the  torbanite  bas  the  same  composition.  As 
proof  of  the  absolute  purity  of  the  substances  analyzed  could  uoi  be  had,  the  résulta  are  open  to 
some  doubt,  as  Williams  observes. 

Torbanite.  Torbanite.  although  related  to  cannel  coîil,  bas  a  very  nearly  uniform  com- 
positiou,  accordiug  to  ail  unalyses  thus  far  made,  exceptiug  that  of  Miller,  aud  this  composition 
is  like  that  of  buth vil lite.  exceptiug  less  oxygen.  It  corresponds  very  nearly  with'the  formula 
C^oHdftOa.as  =  Carbon  82*19,  hydrogeu  11*64,  oxygen  617.  The  mean  of  five  analyses  (see 
5th  Ed.,  p.  757)  is,  Carbon  Sl'lô.-hydrogen  11-48,  with  oxygen  about  6-0,  nitrogen  1-87  =  100; 
excludlng  the  nitrogen,  0  82*28,  H  11*54.  0  6*08  =  100.  Less  than  U  P-  c.  of  torbanite  is 
soluble  in  naphtha  (Fyfe). 

Uetinbllite.  Part  of  Bright  Yellow  Loam  (fr.  Bovey)  so  saturated  with  petroleum  that 
it  burns  like  sealing-wax,  t/.  .lftYfe.s  Phi  1.  Trans..  61,  536,  1760;  Bitunien  from  Bovey,  Uetin 
asphaltum.  Hatcfiett,  ib..  40i,  1804;  lietinite.  Resin  of  Uetin  Asphalt,  lietiuic  Acid,  J.  F.  W. 
Johnston,  Phil.  Mag..  12,  560.  1838     Ketiuellite  Dana. 

iie.sin-like.  Light  brown.  Begins  to  melt  at  VZV,  is  perfectiy  fluid  at  160\  and  ^ves 
off  a  resin-like  odor  at  100°.  Soluble  in  alcohol,  still  more  freely  in  ether.  Ratio  for  0,  H,  O 
=  21  :  28  ;  3  =  Carbon  76-8,  hydrogeu  8  6,  oxygen  14*6  =  100.    Aualysis:  Johnslon,  1.  c. 

0  76*86  H  8  75  O  14*89  =  100 

Johnston  describes  salts  of  retiuic  acid  with  silver,  lead,  and  lime. 

The  retinasphalt  of  Hatchett.  from  the  Tertiary  coal  of  Bovey  in  Devonshire,  from  which 
alcohol  séparâtes  the  above  species,  occurs  in  roundish  masses,  having  H.  =  1-2*5;  G.  =  1*135 
Hatchett;  luster  slightly  résinons  in  the  fracture,  often  earthy  externally;  color  light  yellowish 
brown.  sometimes  green,  yellow,  reddish,  or  striped;  and  is  subtransparent  to  opaque;  often 
flexible  and  elastic  when  first  dug  up,  though  brittle  on  drving.  Johnston,  afier  drying  the 
retinasphalt  at  300"*,  obtained  53*92  p.  c.  of  resin  soluble  in  alcohol,  27*45  of  insoluble  organic 
matter,  and  13 '23  of  ash  =  100.    The  insoluble  portion  bas  not  been  investigated. 

Xyloretinite.  Xyloretin  Forchhammer,  J.  pr.  Ch.,  20,  459,  1840.  Harthi  SchrôUer, 
Pogg..  69,  45,  1843.     Psathyrit  Gloeker,  Syn.,  8.  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  orthorhombic  ^tem. 
G.  =  1*115  hartine.  Color  white.  Pulveiizes  in  the  Angers.  Without  taste  or  smell.  Soluble 
in  ether. 

Ratio  (Rg.)  for  C,  H,  0  =  42  :  58  :  5  =  C  arbon  78*51.  hydrogen  905,  oxyaîen.l2*44.  CsoHs40t, 
deduced  by  SchrOtter,  corresponds  bettei-  with  the  analyses.  Anal. — f-8,  SchrOtter,  1.  c 
4,  5,  Forchhammer,  1.  c. 


• 

C 

H 

O 

Fusing  T. 

1.  Hartine 

78-26 

10-92 

10*82  =  100 

210' 

2. 

78*46 

11-00 

10*54  =  100 

8. 

78-83 

10*85 

10*82  =  100 

• 

4.  XyloreUniis 

79*09 

10-93 

9*98  =  100 

165" 

5. 

78*57 

10*81 

10*62  =  100 

Tbe  hartine  is  a  white  resin  separated  by  ether  from  a  resin  obtained  from  the  brown  coal 
of  Oberhart.  No.  1  is  hartine  as  separated  in  an  amorphous  condition  by  means  of  naphtha; 
and  2,  3,  crystallized  from  an  ether  solution.  (Résides  the  hartine.  two  amorphous  brown 
resins  were  also  obtained  from  the  solution.)  Xyloretinite  was derived  by  Forchhammer  through 
the  action  of  alcohol  on  fossil  pine-wood  from  the  marshes  of  Holtegaard  in  Denmark. 

SCLERETINITE  J".  W.  MalUt,  Phil.  Mag.,  4,  261,  1852. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel-nut.  H.  =  8.  G.  =  1  -186. 
Translucent  in  thin  splinters.  Color  black,  but  by  transmitted  light  reddish  brown;  streak 
cinnamon -brown.  Luster  between  vitreous  and  résinons,  rather  brilliant.  Brittle;  fracture 
conchoidal.     Insoluble  in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Ratio  for  C,  H,  O  =  40  :  56  :  4  =  Carbon  800,  hydrogen  8*0,  oxygen  9*8  =  100.    Anal.— J 
W.  Mallet  : 


1. 

C  76*74 

H  8-86 

0  10-72 

Ash  8*68  =  100 

2. 

77*15 

9-05 

10*12 

3-68  =  100 

Heated  on  platinum  foil  it  swells  up,  bums  like  pitch,  with  a  disagreeable  empyreumatic 
smell  and  a  smoky  flame,  leaving  a  coal  rather  difficult  to  bum,  and  nnali''  "  V.tiit  gn^y  ash. 
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Carbon  62-61.  hydrogen  9-56.  oxygen  2788  =  100.    The  lead  sait  afforded  :  Carbon  43-86,  hydia 
gen  6-59,  lead  oxide  8458,  oxygen  [15*47]  =  100. 

Anthracoxekitb.  Part  of  Anthracoxen  (fr.  Brandeisl)  BevM,  T.  Laurent,  Ber.  Ak.  Wîen, 
21,  271.  1856,  J.  pr.  Ch.,  69,  4*i8,  1856.     Anthracoxenite  Dana. 

Obtained  as  a  black  powder  f roni  a  resin.  by  separating  tbe  remainder  by  means  of  ether, 
the  anthracoxenite  being  insoluble  in  ether.    Ratio  of  G,  H,  O  =  40  :  88  :  7i.    Anal.—Laurenz: 

f    C  75-274  H  6187  O  18-589 

11  p  c.  of  ash  were  separated.    Not  soluble  in  menstrua  without  décomposition. 

From  a  resin -likc  materiul,  coustitutiug  layers  2^  iu.  tbick  bet\veen  layers  of  coal.  in  the 
coal  beds  of  Brandeisl,  near  Schlan  in  Bohemia;  the  mass  isamorpbous,  and  has  H.  =  25;  G.  = 
1-181;  luster  externally  weak  adamantine;  color  brownisb  bluck,  hyacinth-red  in  thin  splinters 
by  transmitted  light;  streak  duli,  yellowish  brown;  fracture  small-conchoidal;  easily  rubbed  to 
a  fine  powder;  fuses  easi!y;  burns  with  a  yellow  smoking  flame,  and  an  odor  not  disagreeable. 
This  substance  was  named  ant/iracoxene  by  Reues.  The  uame  is  hère  appropriated  to  the  part 
insoluble  iu  ether. 

The  soluble  part,  which  has  been  named  seJilaniie,  is  a  dark  or  light  brown  powder.  Ratio 
for  C,  H,  O  =  40  :  52  :  8i  =  Carbon  81-63,  hydrogen  885,  oxygen  952  =  100.  Anal.— 
Laurenz,  1.  c:  f  C  81-47.  H  871,  O  982  =  100. 

Qeomjrricite.    Geomyricin  LBrûckner,  J.  pr.  Ch.,  57,  10,  1852. 

Wax-like.  Obtained  in  a  pulvei-ulent  form  from  a  solution,  the  grains  consistinff  (as 
apparent  under  a  microscope)  of  acicular  crystals.  Color  white.  Melting  point  dO""-^**.  After 
fusion  has  the  aspect  of  a  yellowish  biittle  wax.  No  action  in  a  solution  of  potash.  Soluble 
easily  in  hot  absolute  alcohdl  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Oomp..  etc.— CMHasOs  =  Carbon  80*59,  hydrogen  1842,  oxygen  599  =  100.  Anal.— 
SrUckner,  1.  c. 
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Burns  with  a  bright  flame.  Brtlckner  observes  that  the  composition  is  very  near  that  of  the 
Chinese  wax,  Palm  wax  (from  the  S.  A.  palm,  Ceroxylon  andicola),  Carnauba  wax  (from  the 
S.  A.  palm,  Carypha  cernera),  for  which  Lewy  obtained  CstH^sOa  =  Carbon  80*59,  hydrogen 
13-42.  oxygen  5  99  =  100. 

Obs.— Occurs  at  the  Gesterwitz  brown-coal  deposit,  in  a  dark  brown  layer,  similar  in  most 
respects  to  the  yellounsli  brown  which  afforded  the  leucopetrite.  Its  very  sligbt  insolubility  in 
alcohol  of  80  p.  c.  enabled  Brtlckner  to  separate  resins  and  other  soluble  ingrédients  présent  in 
the  mass.  L.  Lesquereux  states  (priv.  coutr.)  that  the  brown-coal  beds  of  the  basin  iu  which 
Gesterwitz  lies  has  afforded  the  palnis  Flabelaria  iatania  and  PhœnicUes  GiebeHanus,  and  perhaps 
others,  though  noue  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

Oeocerite.     Geocerain  L.  Brûckner,  J.  pr.Ch.,  67,  14.  1852. 

Wax-like.  Color  white.  Not  observed  to  crystallize  from  its  solution  în  alcohol.  Melting 
point  near  80*";  after  fusion  solidifies  as  a  yellowish  wax,  hard  but  not  very  brittle.  Soluble  in 
alcohol  at  80  p.  c.     Not  acted  upon  by  a  hot  solution  of  potash. 

Oomp.— CaaHseOs  =  Carbon  79-24,  hydrogen  18-21,  oxygen  7*55  =  100.     Anal. — Brtlckner. 

C  79-06  H  1318  O  [7-811  =  100 

7916  18-01  L7-88]  =  100 

Od».— From  the  same  darkhrown  brown  coal  of  Gesterwitz  that  afforded  the  geomyricite. 
and  from  the  same  solution.  The  solution,  after  yielding  the  geomyricite,  and  next,  on  addmg 
a  hot  solution  of  acétate  of  lead,  a  precipitate  of  a  sait  of  lead  and  '*  geocerinsfture  '  (geocereUite 
Dana),  finally  afforded,  on  filtering  the  hot  solution,  the  geocerite  in  the  state  of  a  jelly,  which  on 
drying  became  a  white  foliated  mass     Named  from  yv,  earth,  and  K-r/pJç,  wax. 

Geocerellite  has  the  following  characters:  Color  white.  Brittle,  and  easily  pulverized. 
No  crystallization  observed.  Soluble  freelv  in  hot  alcohol,  and  deposited  irom  the  solution  as 
a  jelly  on  cooling,  with  nothing  crvstalline  under  the  microscope.  Melting  pomt  W8 . 
Analysis.  Brtlckner  (1.  c):  |  Carbon  7861,  hydrogen  12-70,  oxygen  18*69  =  100.  This  corre- 
sponds to  CssHstOi- 

Bombiccite.  Bichi,  Ae?iiardt\  Min.  Toscana,  1,  858,  1873.  Bombicd.  Mem.  Accad.  Bologna, 
9. 1869.     OuarescJii,  Boll.  Corn.  G.,  2.  70.  1871.     Schrauf,  Atlas,  xxxv,  1873. 

Triolînic.  H.  =  0-5-1.  G.  =  106.  Transparent.  Colorless.  Analysis,  Bechi  (after 
deducting  impurities),  1.  c 

C  74-56  H 10-70  0  1474  =  100 
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This  corresponds  to  the  empirical  formula  CiHOn.  Softens  with  beat,  aud  fuses  at  75*, 
«nd  at  a  bigher  température  it  volatil izes.  Insoluble  in  water,  but  extremely  soluble  in  carbon 
disulpbide;  also  soluble  lu  etber  and  in  alcobol. 

Fouud  in  liniite  at  Casteluuovo  d'Avane,in  tbe  upper  valley  of  tbe  Amo.  Tuscany. 

Acbiardi  refers  to  tbis  species  a  fossil  resin,  described  by  Guareschi  (1.  c.)  as  found  In  the 
upper  valley  of  tbe  Amo.  It  occurs  in  irregular  whitisb-yellow  masses,  soft.  It  fuses  easily, 
and  burns  with  a  smoky  flame.    Two  analyses  gave: 

1.  C  73-72  H  9-41  O  17-87  =  100 

2.  76-94  912  18-94  =  100 

HoFMAKNiTB  BeM,  Acc.  Idnc.  Trans.,  2,  185,  1878.  Occurs  in  rhomb-shaped  tabularcrys- 
tais;  colorlcss,  tasteless,  odorless.  G.  =  l-06iS5.  Soluble  in  alcobol  (5pts.  in  1000  pts.  alcobol 
at  14**)  more  readily  tban  in  etber.  Melts  at  71"  to  a  fluid  resembling  olive  oil,  burns  witb  a 
brigbt  flame.  Composition  CsoHmO.  Analysis  save:  C  8223,  H  12*20,  O  557.  Formsa  wbite 
crystalliue  efflorescence  on  lignite  in  tbe  neigbborbood  of  Siena.  Named  after  Prof.  A.  W. 
Hofmann,  of  Berlin. 

Idxialite.  Quecksilberbranderz  pt.  Idrialine  (fr.  Idria)  Dumas,  Ann.  Cb.  Pbys.,  60.  860, 
1882.     Idrialite  SchrôtUr,  Baumg.  Zs.,  3,  245,  4,  5. 

In  tbe  pure  state  crystalline  in  structure.  Color  wbite.  In  nature  found  only  impure, 
beiug  mixea  with  cinnabar,  clay,  and  some  pyrite  and  gypsum  in  a  brownlsb-black  earthy 
material,  called,  from  its  combustibility  and  tbe  présence  of  mercury,  inflammable  einnabar 
{  QueckBÙberbratiderz) . 

Dumas  sepamted  tbe  idrialite  by  treatment  witb  oil  of  turpentine  and  obtained  :  C  94*9, 
H  5*1  r=z  100,  which  corresponds  to  C  :  H  =  3  :  2;  cf.  Scbrôtter,  1.  c. 

Insoluble  in  w^tcr.  and  little  so  in  alcobol  or  etber.  Fuses  at  205°.  ScbrOtter  found  in  one 
spécimen  of  the  criide  minerai:  7782  idrialite,  17-85  cinnabar,  and  2*75  of  otaer  impurities. 

Bôdecker,  Lieb.  Ann.,  62,  100,  1844,  obtained  for  tbe  composition  of  a  substance  be  derived 
from  ihe  crude  material:  J  Carbon  91*88,  bydroçen  5*80,  oxygen  2-87  =  100,  correspoudinç  to 
C49H14O.  He  derived  it  from  tbe  ore  by  sublimation  in  an  atmosphère  of  carbon  dioxide. 
B(>(le(:ker  states  tbat  a  black  material  obtained  from  tbe  condensation -chambers  at  Idria  afforded 
a  substance  whicb  bas  tbe  composition  of  Dumas's  idrialite;  and  tbis  be  calls/<iry^,  supposingit 
to  be  the  radical  of  bis  own  idrialite. 

Goldscbmiedt  (Ber.  Ak.  Wien,  80  (2),  290,  1880)  bas  investigated  a  pistacbio-green  minerai 
resin  of  Idria  occurring  in  nodules  and  as  an  incrustation  at  tbe  mercury  mines,  wbicb  according 
to  bim  is  the  substance  whicb  imprégnâtes  tbe  bepatic  cinnabar.  and  bas  been  called  idrialite. 
G.  =  1*85.  Composition,  CsoHstOs  =  Carbon  91*6,  bydrogen  5*8,  oxygen  8*1  =  100.  Anal.: 
€  91*71,  H  5-32,  to  wbicb  tbe  formula  Ogo  H»4  Oi  agrées  more  closely. 

Zepbarovicb  (Zs.  Kr.,  13,  140,  1887)  bas  found  some  of  tbe  scales  to  be  anistropic  and 
biaxial  with  211  =  101**  20'.  Tbe  extinction  on  tbe  tabular  face  is  oblique  and  it  bence 
probably  corresponds  to  tbe  clinopinacoid,  the  system  being  monoclinic. 

Araootitb  Durand,  Proc.  Acad.  Cal.,  4,  p.  218,  1872.  A  volatile  bydrocarbon  supposed 
to  be  related  to  idrialite.  Occurs  at  the  New  Almaden  Mine,  California,  in  brigbt  yellow  scales, 
impregnating  a  crystalline  siliceous  dolomite;  also  on  cinnabar  at  tbe  Redington  mine.  Insoluble 
in  oil  of  turpentine.  alcobol,  and  etber. 

Bertrand  found  the  scales  to  be  optically  biaxial,  tbe  bisectrix  (-|-)  sensibly  normal  to  the 
tabular  face,  axial  angle  large,  dispersion  p  <  «.    Bull.  Soc.  Min.,  4,  87,  1881. 

P08EPNYTE  J.  von  Sehrôckinger,  Vh.  G.  Reichs.,  128,  1877. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  light 
green.  G.  =  0*85-0-95.  Separated  by  etber  into  two  parts.  Anal. — 1,2,  Dietrich:  1,  of  the 
portion  soluble  in  etber,  2,  the  insoluble  portion.  8,  Melville,  quoted  by  Becker,  U.  S.  G.  Surv., 
Mon.,  13,  861.  1888. 
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for  the  rest  (anal.  1)  the  formula 
100.     From  the  Great  Western 


The  insoluble  portion  is  regarded  as  being  ozocerite.  and  f 
CmHs.O^  is  calculaled,  requinng:  C  72*52,  H  9*89.  O  17*59  = 
mercury  mine,  Lake  Co.,  Californin. 

The  substance  exarained  bv  Melville  (anal.   3)  is  rcgjïvded  as  doubiless  pasepnyte,   ti 
the  chiiracters  differ  soinewhat  (rom  thosc  given  above.     It  \n  soft,  elaslic.  witli  G.  =  0*985; 
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Rochlederite.  P^irt  of  Substanz  Bitumlnose  RoMeder,  Ber.  Ak.  Wien,  6,  58.  185Ir 
=  Melanchym  Haid.,  Lotos,  1.  85,  316,  6,  86,  8,  Heft  3;  Keniig,,  Ueb.,  147,  1850,  184,  185& 
Kocblederite  Dana. 

liesiu-like.  Color  reddish  brown.  Transparent  or  transluœnt.  Melting  point  100**. 
Soluble  in  alcohol. 

Oomp.— Ratio  of  C,  H,  O  =  40  :  56  :  6.     Analysîs.— Rochleder,  1.  c. 

C  76-79  H  906  O  1415  =  100 

Burns  with  a  yellow  smoking  flame.  sometbing  like  amber. 

Obs. — Tbepart  sulubU-  iti  alcobol  of  a  biiumi nous  substance  called  melancbyme  by  Haidinger, 
and  foiiud  in  masses  as  lurgc  as  the  head  in  the  brown  coal  of  Zweifelsrutb,  near  Neukirchen  in 
£ger.  Bobeinia.  A  similar  substance,  of  somewhat  ligbter  color,  occursat  Cehnitz,  near  Ôtrako- 
nitz,  in  Bobemia. 

The  rest.of  the  substance  insoluble  in  alcohol  bas  been  called  metaneUile.  It  is  black  and 
gelatinous.  as  obtained  by  Rochleder.  Separated  from  rochlederite,  or  tbe  resinous  ingrédient 
of  melauchyme,  by  dissolving  the  latter  out  by  means  of  alcohol.  The  jelly-like  mass  eave: 
Carbon  67*14,  hydrogen  4*79,  oxygen  2807  =  100.  correspouding  to  the  ratio  48  :  40  :  15  or 
48  :  40  :  16  =  12  :  10  :  4.  Regtirded  by  Rochleder  as  an  acid  related  to  ulmic  acid,  but,  as  it  was 
not  combined  with  a  base  before  amilysis,  there  is  no  proof  of  its  purity. 

Native  Humus  Acid.  C.  v.  John,  Vh.  G.  Reichs.,  64,  Feb.  8,  1891.  Native  humus  acid 
bas  been  observed  at  the  coal-basin  nt  Falkenau.  Bohemia.  Tt  was  jfoimd  as  a  black,  crumbling 
coaly  mass  leaving  an  ash  of  525  p.  c,  and  losing  f>9  25  p.  c.  water  at  100°.  Soluble  in 
ammonia  and  in  sc^ium  carbonate,  leaving  onl^  a  slight  residue  of  clay  aud  a  trace  of  organic 
matter  ;  hydrochloric  acid  precipilated  the  entire  organic  substance  from  the  solution.  Analy- 
sis,  of  material  dried  at  100"*: 

}    C  54-98  H  4*64  O  89 '98  Ash  0*40  =  100 

Calculated  formula  C4«H4«Oaft.  This  substance  agrées  closely  with  a  humus  acid  obtained 
by  Herz  (1861)  from  the  brown  coal  of  southern  Bavaiia,  for  which  be  derived  tbe  formula. 

CioHseOu. 

HiRCiTK.     Hircine  Piddingion,  Arcli.  Pharm.,  74,  818,  Kenng.,  Ueb.,  184,  1853. 

Amorphous.  Fracture  conchoidal.  G.  =  l'IO.  Color  exteriorly  brown,  within  3'ellowi8h 
brown.  Subtranslueent  to  opaque.  Softens  in  boiling  water,  and  then  bas  the  odor  of  a  reasin. 
In  cold  alcohol  a  little  soluble  ;  in  boiling  about  one-balf,  and  the  solution,  which  is  gold-yel- 
low,  aflfords  white  flocks  on  cooling. 

In  the  âame  of  a  candie  fuses  and  burns  with. a  yellowish  âame,  like  a  bituminous  coal,  and 
leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from  hircui, 
a  goai).  Af ter  complète  combustion,  leaves  an  ash.  In  sulphuric  acid  soluble,  and  color  of 
solution  blood-red. 

Dopplerite.    Dopplerit  Haid.,  Ber.  Ak.  Wien,  2,  287,  1849,  62  (1),  281, 1865. 

Amorphous.  lu  elastic  or  partly  jelly-like  masses.  When  fresh,  browuish  black.  with  a 
duU  brown  sireak  and  greasy  subvitreous  luster  ;  and  when  in  thin  plates  rcddisli  bmwn  by 
transniitted  light. 

H.  =  0-5.  G.  =  1-089  Fmterle.  Afler  drying.  H.  =  2-2-5.  G  =  1-I6J.  and  luster  some- 
wliat  adamantine.  Becomes  elastic  ou  drying  fnnn  exposure  to  the  air.  Tasteless.  Insoluble 
In  alcohol  or  ether. 

Au  acid  substance,  or  mixture  of  différent  a^ids,  related  to  humic  acid.  Ratio  for  C,  H, 
O,  nearly  10  :  12  :  5.  from  analyses  2,  3.  Anal.— l,  Schrôlter,  Ber.  Ak.  Wieu.  2.  287,  1849.  2, 
8,  F.  Mahlberg,  Jb.  G.  Reichs.,  13.  283.  1865. 

C  H 

1.  Aussee  5109  5*29 

2.  '•  55-94  5-20 
8.  Obbûrgen        \  56*68              558 

From  No.  1,  5-86  of  asb  are  excluded  ;  from  No.  2,  5-18;  from  8,  5  to  142  p.  c.  Ail  were 
dried.  Schrôlter  found  the  loss  of  water  78-5  p.  c;  and  MQhlberg,  at  110°,  for  No.  2, 
2004  p.  c.  for  an  air-dried  spécimen  ;  for  8,  81-8  p.  c.  for  a  j«lly-like  spécimen,  and  19*7  for  an 
air-dned.  In  caustic  potash  soluble,  with  a  residue  of  earthy  matters.  The  Aussee  dopplerite 
bas  also  been  analyzedf  by  Demel  (Ber.  Ch.  Ges.,  16,  2961.  1882),  who  obtained  the  composition 
CuHMOe,  and  showed  that  the  ash  (5-1  p.  c.)  consisted  largely  of  lime,  72  67  p.  c,  witb 
AlaOstFcaOs  12'02  p.  c.  From  the  alkaline  solutions  acids  gave  a  precipitate  having  the  com- 
position CaiHasCaOïs  ;  this  dopplerite  is  accordingly  regarded  as  a  lime  sait  of  a  humus  acid. 

Obs.— Found  in  peat  beds,  near  Atissee  in  Styria  ;  and  at  Bad  Gk>nten  in  Appenzell,  and 
ObbUrgen,  near  Stansstad  in  Unterwalden,  Switzerland. 
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Named  aftei  Bergrath  Doppler  (180^-1854). who  was  tlie  lirst  to  briug  the  substance  to  DOtice. 

0.  W.  Gttiubel  lias  referred  hère  (Jb.  Miu.,  278,  1858)  a  substance  from  a  peat  bed  near 
Berchtesgaden.  It  is  soft,  plastic,  elaslic,  black,  of  waxy  luster,  tasieless  ;  on  dryiug  in  the 
air  it  resembl«s  compact  cual,  is  briiile  aud  velvet-black,  and  has  H.  =  %'b,  G.  =  1  4<i9,  lusler 
vitreous.  with  powder  browuish  black.  The  air-dried  material  lobes,  at  80 \  12  p.  c.  of  water. 
Unlike  dopplerite.  it  burns  with  a  brigbt  yellow  dame,  is  partialiy  soluble  in  alcohol,  and  the 
alcoholic  solution  aifords  a  resiu  (Keniig.,  Ueb.,  142,  1858). 

A  pitch-bliick  coal-like  substance  from  the  above-meutioned  peat  beds  at  Kolbenmoor,  near 
Berchtesgaden,  related  to  doppleriie  iu  composition,  and  in  not  burning  with  a  dame  when 
inserteil  m  fragments  in  the  dame  of  a  candie,  has  beeu  analyzed  by  C.  Gilbert  Wheeler  (piiv. 
conlr.,  dated  Nuremberg,  Jau.  23.  1806).  It  afforded  him  :  C  50Ô8,  H  5-36,  N  8*74,  O  5614, 
ash  3*78  =  100.  It  appears  to  be  the  same  substance  thut  is'here  purtially  described  by  Gilmbel. 
It  is  found  embedded  in,  and  entirely  surrounded  by,  the  peat  ;  and  spécimens  show  well  the 
transition  from  peat  to  the  coal-like  substance. 

Phttocollite  h.  c.  Lewis,  Am.  Phil.  Soc.  Philad.,  Dec.  2,  1881.  A  bluck  gelatinoua 
hydrocarbon,  reluted  to  dopplerite,  described  by  T.  Cooper  (Eug.  Mng.  J  ,  Aug.  13,  1881)  as 
found  iu  a  stratum  of  muck  below  a  peat  bea  at  Scranton.  Penn.  When  first  found  it  wa& 
ielly-like  in  cousisteucy.  but  on  exposure  to  the  air  it  became  tougher  aud  elastic,  somewhat 
like  imiiurubber,  and  final  ly  when  qui  te  dry  it  was  brittle  and  nearly  as  hard  as  coal.  Only 
partialiy  dissolved  iu  hot  alrohol,  but  completely  in  ctiustic  potash.  When  dry  bunis  with  a- 
yellow  flanie.  Analysis  by  J.  M.  Stiusou,  of  material  dried  at  100**,  gave  :  C  28  99,  H  517, 
N2-46,  0  56-98,  ash  6-40  =  100;  wheuce  the  empirical  formula  Ci oH«0,.  =  Carbon  302, 
hydrogen  5-5,  oxygeu  64 '3  =  100.     Named  from  (pvrâv  and  tcûÀ^Xa,  plant-jelly. 

DoppLEuiTE  of  J.  C.  Deieke,  B.  H.  Ztç.,  17,  383.  (Not  Dopplerite  iiccordinç  to  Kenng., 
Ueb.,  141,  1858.)  Gravish,  earthy,  plastic  m  the  fingers  when  f resh  ;  becoming  dark  reddish 
brown  to  black  on  drying.  Yields  after  dryiug:  Combustible  substance  83-25,  water  12*5,  ash. 
4*25.  Bunis  with  a  bright  flame  and  intense  heat,  and  difters  from  dopplerite  in  this  respect, 
and  also  iu  containing  much  less  water.  From  a  peat  bed  at  Finkenbach  in  the  Canton  oi  St. 
Gall,  Switzerland. 
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The  substances  included  hère  are  :  1,  Petroleum,  passio g  into  the  viscid  bituraen,  maltha  or 
minerai  tar  ;  2,  the  solid  bitumen  Asphaltum  ;  3,  Minerai  Coal.  Thèse  are  in  gênerai  more 
complex  substances  than  those  included  in  the  preceding  pages  and  bave  still  less  cluim  to  be 
regarded  as  deâuite  minerai  species  (though  it  may  be  a  matter  of  convenieuce  iu  many  cases  to 
hâve  the  différent  kinds  provided  with  names).  It  is  hence  not  unnatural  to  separate  them  from 
the  somewhat  more  definite  substances  previously  described  in  this  chapter,  although  no  Une 
can  l)e  drawu  between  them,  and  the  division  must  be  made  somewhat  arbitrurily.  In  fact  it 
may  be  noted  that  even  some  of  the  substances  ordinarily  classed  as  coals,  in  behavior  toward 
sol  vents  and  in  compcsilion,  approach  closely  to  hydrocarbons  already  mentioned  (cf.  torbanite, 
pp.  10n9.  1022. 

With  petroleum  is  to  be  included  also  another  substance  of  the  first  économie  importance, 
Natural  Gas  :  the  description  of  native  gaseous  Compounds,  however,  does  not  fall  within  the 
scope  of  this  work. 

Petroleum.  Naphtha  and  Petroleum.  Na09a,  Strabo,  16.  i.  §  15,  Dioscor.,  1.  101. 
Naphtha,  Bitumen  liquidum  candidum,  Plin.,  2,  109.  35,  51.  Naphtha  flos  bituminis  .^^rie., 
On.  Caus.  Subt.,  45,  1544.  Liquidum  bitumen,  nunc  vocatur  Petroleum,  Agrie.,  Nat.  Foss., 
222,  1546.     Erdôl,  Bergôl,  Steinôl,  Germ.     Minerai  Oil.     Kérosène.     Bitume  liquide  Fr. 

PiTTASPHALT.  IIirTcx(T0(xXroÇ  Dioêcor.,  1,  100.  Pissasphaltus  Plin.,  24,  25,  35,  51. 
Maltha  Plin.,  2,  108.  Bergtheer  Qerm,  Bitume  visqueux.  Bitume  glutineux,  Poix  minérale. 
Minerai  graisse,  Fr.    Petroleum  pt.     Minerai  Tar.     Brea  Span. 

Liquids  or  oils,  in  the  crude  state,  of  disagreeable  odor;  varying  widely  in  color,  from  color-> 
less  to  dark  yellow  or  brown  and  nearly  black,  the  greenish  brown  color  the  most  common  ; 
also  in  consistency  from  thin  fiowing  kinds  to  those  that  are  thick  and  viscous  ;  and  in  spécifie 
gravily  from  0*6  to  0*9. 

Petroleum  passes  by  insensible  gradations  into  pittasphalt  or  maltha  (viscid  bitumen)  ;  and 
the  latter  as  insensibly  into  cuphalt  or  solid  bitumen. 

Oompi— Chemically,  petroleum  consists  for  the  most  part  of  members  of  the  paraflln  séries, 
CnH2n  +  2f  varjing  from  Marsh  Gas,  CH4,  to  the  solid  forms.  The  olefines,  CnlÎ2n*  are  also  prés- 
ent in  smaller  amount.  The  above  is  especially  true  of  the  American  oils.  Those  of  the  Cau- 
casus  bave  a  higher  density,  the  volatile  constituents  are  less  promineut,  they  distill  atabout  150** 
and  contain  the  benzènes,  CnH2n  -  e,  in  considérable  amount.  There  are  présent  also  members  of 
the  séries  CnHsn  -  8  The  German  petroleum  is  intcMiiudiate  between  the  American  and  the 
Caucasian.     The  Canadiau  petroleum  is  especially  ricli  in  the  solid  pai-afiins. 
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Obi.— Petroleum  occurs  iu  rocks  or  deposiU  of  Dearly  ail  geological  âges,  from  the  Low» 
'Silurian  tu  tbe  présent  epoch.  It  is  associaied  most  abuudaiilly  wiib  urgilhiceous  shales,  saiids» 
aud  sandstoues,  but  is  found  alao  perDieating  limestones,  giviug  tliem  u  biiuminous  odor,  aud 
readering  Ibeui  sometimes  a  considérable  source  of  oil.  Krom  ibese  oleiferous  sbales,  sauds, 
aud  hmestones  the  oil  often  exudes,  and  appears  Hoatiug  on  the  slreams  or  lakes  of  the  région, 
or  rises  iu  oil  springs.  It  also  ezists  coliected  in  subteri-aueau  caYitit;â  iu  ceitaiu  rocks,  whence 
it  issues  iu  jets  or  iouulaius  whenever  an  outlet  is  made  by  boriug.  Thèse  cavities  are  situaied 
inostly  aloug  the  course  of  gentle  anticliuals  in  the  rocks  ot  the  regiuu  ;  uud  il  is  therefore  prob- 
able, as  htis  been  suggested,  tbat  they  origioated  for  the  most  pan  iu  the  displacemeuts  of  the 
Btrata  caused  by  the  slight  uplift.  The  oil  which  lills  the  cavities  bas  ordiuarily  beeu  derived 
from  the  subjacent  rocks  ;  for  the  strata  iu  mrhich  the  cavities  exist  are  frequently  barren  saud- 
stones.  Thc/couditions  required  for  the  production  of  such  subterraueuu  uccumuhitions  would 
be  therefore  a  bituminous  oil-b^ring,  or  else  oil-producing,  strntum  at  a  greater  or  less  deptb 
below  ;  cavities  to  receive  the  oil  ;  au  overlying  stratum  of  close-grained  shale  or  limestone,  not 
allowiiig  of  the  iii\&y  escape  of  the  uaphtha  vapors. 

The  two  regious  which  uow  furuish  the  chief  part  of  the  petroleum  are,  first  in  importance, 
western  Peuusylvtinia,  with  parts  of  New  York  and  Ohio,  and,  second,  the  Baku  région  on  the 
Caspian  Sea,  at  the  easteru  end  of  the  Caucasus.  The  oil  bas  been  known  to  exist  at  the  latter 
locality  siuce  early  times,  but  only  recently  bas  its  économie  importance  been  recognized. 

In  the  United  States  liquid  oil  occure  in  the  Lowvr  Silurian,  in  the  '*  BircVs-eye"  limestone 
of  Rivière  à  la  Uose  (Montmorency),  Canada,  and  of  Waterlown,  N.  Y.,  in  drops  iu  fossil  coral  ; 
and  in  the  Treuton  fimestoue  at  Pakenham,  Canada,  the  cavities  of  large  Orthocerata  sometimes 
hold  several  ounces  {'Y.  S.  Hunt,  Am.  J.  Se.,  36,  166.  1868);  on  Grand  ManitouUn  Id.,  where  a 
sprin^  affording  it  rises  from  the  Utica  shale,  the  source  possibly  tbe  subjaceiit  limestones  ;  at 
Guiloerland.  uear  Albuny,  from  the  Hudson  Hiver  gruup,  as  observed  iu  a  spriug  by  lk*ck  ; 
qulte  freely  in  limestone  and  shale  near  Chicago  ;  far  more  so  in  Kentucky,  in  the  Cumberland 
oil  région,  the  wells  descend  200  ft.  into  the  Blue  Limestone,  in  which  there  are  bituminous 
shaly  strata  overlaid  by  sheets  of  thinbedded  compact  limestone  :  thèse  features  prevail  from 
Lincoln  aud  Casey  Cos.,  through  Adair  and  Russell,  Cumberland  aud  Clinton  Cos.,  Ky.«  and 
Overton  and  Jackson  Cos.,  Tenu. 

In  the  Vpper  Silurian  traces  bave  been  observed  in  the  Niagara  limestone  and  the  Médina 
red  shales  ;  nt  Gaspé,  Canada,  in  a  Lower  Helderberg  limestone,  on  Silver  Brook,  etc.  ;  near 
Chicago,  so  abuudant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  burn,  owing 
to  its  présence. 

lu  the  Lotoer  Dewnian,  the  Corniferous  limestone  is  regarded  by  Hunt  as  the  source  of  the 
oil  of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumen. 
Huut  States  (1.  c.)  that  at  Rainham,  Canada,  on  L.  Krie,  shells  of  Peniamervs  aratus  are  some- 
times tilled  with  petroleum  ;  and  that  in  other  places  in  the  région  embedded  corals,  HeUt^yl- 
lum  and  Favosites.  hnve,  in  certaiu  of  the  layers,  their  cells  fidl  of  oil  (while  in  other  layers  it 
is  absent  from  the  corals),  aud  in  quarrying,  the  oil  flows  out  aud  coUects  ou  the  wnter  o|.  the 
quarry  ;  and  at  Gaspé,  Lower  Devonian  sandstones  afford  oil  sprints  and  give  rise  to  l^eds  of 
thickeued  petroleum,  and  the  chalcedonic  géodes  of  a  trap  dike,  mtersecting  the  sandstone, 
sometimes  contain  petroleum.  In  the  MiêUUe  Dewmian,  tbe  Blnck  shale,  or  Genesee  slate,  is 
supposed  by  many  geologists  to  be  the  principal  source  of  the  oil  of  Pennsylvania,  tlie  Kenuwha 
Valley,  and  other  parts  of  eastern  Virginia,  and  of  Ohio  and  Michigan  ;  but  J.  P.  Lesley  at- 
tributes  much  of  the  oil  of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Fredouia, 
Chautauqua  Co.,  and  at  Rockville,  Alleghany  Co.,  oil  is  found  in  connection  with  Cheinung 
rocks,  or  the  Upper  Devonian  (Hall). 

A  little  oil  has  been  observed  in  connection  with  Triassic  shales  at  Southbury,  Conn. 
The  oil  of  southern  Califomia  proceeds  from  Terliary  shales.  On  Trinidad,  a  thick  oil,  with 
asphalt.  occurs  in  connection  with  lignite  and  other  vegetable  remains  in  the  shales  constituting 
the  upper  part  of  the  Tertiary. 

The  oil  spring  of  Cuba.  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Sprîng,  lone  known, 
was  described  by  Prof.  Silliman  in  1833  (Am.  J.  Se,  23,  97)  as  a  dirty  pool,  about  18  ft.  across. 
covered  with  a  film  of  oil,  which  was  skimmed  off  from  time  to  lime  for  médicinal  purposes. 
The  so  called  **  Seneca  oil,"  sol d  at  the  time  in  the  shops  (and  from  which  he  often  distilled 
naphtha  for  preserving  potassium),  he  observes  was  not  from  ihis  spring  (around  which  the 
Seneca  Indians  then  had  a  reserve  of  a  square  mile),  but,  as  be  was  told,  from  Oil  Creek, 
Venango  Co..  Pa..  about  1(X)  m.  from  Pittsburg.  Seneca  Lake  has  oil  on  its  surface  in  some 
parts,  and  it  is  said  to  hâve  çiven  the  name  to  the  oil  ;  but  whetlier  this  is  the  true  source,  or 
whether  it  came  from  its  bemg  coliected  and  sold  by  the  Seneca  Indians.  is  not  clear.  Hildreth 
in  1833  (ib.,  24.  63).  and  later  in  1836  (Ib.,  29,  86,  121,  129),  gave  an  account  of  the  sait  wells  of 
the  Little  Kenawha  valley,  which  then  afforded,  he  says,  50  to  100  gallons  a  year.  He  also 
speaks,  in  1833,  of  a  well  475  ft.  deep,  30  m.  N.  of  Marietta,  Obio.  which.  when  flrst  oi>ened. 
discharged  at  îutervals  of  2  to  4  dnys,  for  8  to  6  bours  each  time,  throwing  out  30  to  60  gallons 
of  oil  at  ench  "  éruption,"  but  was  then  yielding  only  a  barrel  a  week.  In  1840  a  spatfiing  well 
of  oil.  at  Burksvflle,  Kentucky,  was  described  (ib.,  39,  195)  ;  the  well  was  bored  for  sait,  and 
200  ft.  down  a  "  fountain  of  pure  oil  was  struck,  which  w^as  thrown  up  more  than  12  ft.  above 
the  surface  of  the  earth,"  emitting,  according  to  the  estimate,  75  gallons  a  minute  ;  it  •'con- 
tinued  to  tlow  for  severnl  days  suVccssivoly,"  but  then  failed  ;  and  efforts  to  bring  it  into 
action  agaiu,  or  find  another,  were  not  snccessful.     The  petroleum  of  £nniskillen,  Canada.  waJi 
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^mentioned  in  1844  by  Mr.  Murray,  in  the  Canada  Oeological  Report  for  1846  ;  and  In  1857 
wells  were  sunk  for  the  collection  of  it.  In  1859.  on  Oil  Creek,  Venango  Co.,  Pa.,  a  boring  for 
sait,  but  75  feet  deep,  let  oui  tbe  ûnifountain  of  oil  of  tbat  now  famous  oil  région.  For  many 
weeks  it  disebarged  1,000  rations  per  day.  Since  tbat  time  tbe  development  in  western 
Pennsylvania  bus  been  wouderfully  rapid,  and  at  tbe  présent  time  tbe  production  of  tbis  oil 
région  amounts  to  30,000,000  barrels  annually.  Sec  furiber  tbe  volumes  of  tbe  Pennsylvania 
Geol.  Survey,  also  Min.  lies.  U.  S.,  1888  et  m^.,  for  description  of  localities,  statements  of  pro- 
duction ;  also,  Petroleum  and  Kutural  Gas  m  New  York  8tate,  C.  A.  Asbburner,  Âm.  Inst. 
Mng.  Eng..  read  July,  1887. 

Noted  foreign  localities  are  3  miles  from  Ye-nnn-gyoung  {FeHd-waier-ritulet),  Upper  Burma 
(and  exported  from  Rangoon),  wbere  tbere  are  about  loO  wells,  from  180  to  806  feet  deep,  eacb 
lined  witb  borizontal  timber,  but  not  now  mucb  worked;  also  Pegu,  Arakan,  Upper  Assam, 
and  several  parts  of  Punjab,  Balucbistàn,  and  Afgbauistan  (cf.  Bail.,  Geol.  India,  3,  124,  1881). 
Furtber  on  tbe  peninsula  of  Apcberon  on  tbe  western  sbore  of  tbe  Caspian,  at  Baku,  alluded  to 
above,  wbere  napbtba  exudes  from  argillaceous  and  calcareous  bcds.  esi^ecially  tbe  former,  of 
tbe  Middle  Tertiary  (Abicb),  and  wbere  it  bas  long  been  used  for  burning  in  lamps  and  for 
cooking;  near  tbe  center  of  tbe  région  tbe  ligbt  uud  pure  napbtba  oil  is  obtaiued,  wbile  along 
its  borders  tbe  oil  is  a  tbicker  petroleum,  or  passes  into  an  aspbalt,  and  solid  masses  of  tbis  aspbalt 
are  often  seen  Hoating  in  tbe  Caspian;  ou  tbe  isliind  of  Cbeleken,  near  tbe  easteru  coast  of  tbe 
Caspian, lu  BalkanBay;  on  tbe  banks  of  tbe  Kubnn,  promontory  of  Taman.eastsideof  tbestraits 
between  tbe  Azov  and  Black  Sea;  near  tbe  river  Betchora,  in  tbe  government  of  Archangel, 
Russia;  near  tbe  village  of  Amiano,  in  Parma.  Italy,  wbence  enougb  was  formerly  obtained  to 
ligbt  tbe  streets  of  Genoa;  at  Zunte,  one  of  tbe  lonian  islands  (aucient  Zacyutbus),  wbicb  bas 
furnisbed  oil  for  more  tban  2,000years,  its  petroleum  sprinç  bavingl>een  nieutionedby  Herodotus. 
Also  obtained  in  some  quantity  in  Galicia;  in  Brunswick,  Haunover,  Alsace,  etc.  Pliny  mentions 
tbe  oil  of  a  spring  at  Agrigentum,  Sicily.  and  states  tbat  it  was  collected  and  used  for  burning 
in  lamps,  as  a  substitute  for  oil.  He  distinguisbes  tbis  oil  from  napbtba,  wbicb  be  says  was  loo 
ligbt  and  inflammable  for  sucb  a  use.  Of  napbtba,  be  mentions  a  looality  in  '*Partbia"  (ubout 
tbe  sources  of  tbe  Indus).  Oil  is  found  also  near  tbe  city  of  Mexico,  and  on  tbe  river  Lagun. 
Also  in  Venezuela,  iu  New  Zealand,  Japan,  Cbina,  etc. 

Tbe  Baku  oil  ûelds  at  Balakbani,  8  miles  nortb  of  Baku  on  tbe  Caspian,  bave  comc  into 
prominence  especially  since  1876,  and  tbey  now  rank  as  a  prominent  source  of  tbe  commercial 
supply  of  tbe  world.  Some  of  tbe  wells  in  tbe  région  bave  given  pbeuomenal  outflows  (see 
furtber  Min.  Res.  U.  S.,  p.  468  et  seq.,  1886). 

Tbe  word  napbtba  is  from  tbe  Persian  nafata,  signifying  to  exude;  and  petroleum  from 
wér/joç,  rock,  and  oleum,  oil  (tbe  latter  from  tbe  Greek  eXaiov,  oU),  datingonly  from  tbe  middle 
âges  (sce  Stn.,  p.  1015. 

Tbe  name  pHtolium  is  from  nirra,  pitch,  and  olettm,  oil,  analogous  to  petroleum;  and 
pitUuphaltum,  from  tbe  Greek  for  pitch  and  <i9phalt. 

Tbe  word  maltha  is  from  tbe  Greek  fiàXBTf,  wft  wax;  it  was  also  used  sometimes  for  a 
mixture  of  wax  and  pitcb.  employed  for  making  tbe  surface  of  writing-tablets,  and  for  some 
kinds  of  céments.  But  Pliny  (2,  108)  describes  under  tbis  name  an  innammable  mud  flowing 
from  a  pool  at  Samosata  in  Nortb  S^ria  on  tbe  Eupbrates,  wbicb  be  says  (ib.,  109)  was  similar 
in  nature  to  napbtba;  and  tbis  use  of  tbe  word  bas  led  to  its  later  application  to  viscid  bitumens. 

Petroleum  in  eatdties  in  erystaU.  Davy,  in  bis  examinations  of  tbe  fluids  in  crystals  (Pbil. 
Trans.,  367,  and  postscript,  1822).  found  only  water,  except  in  tbe  case  of  quartz  from  Daupbiny. 
Tbe  liquid  iu  tbis  case  was  about  as  viscid  as  linseed  oil;  brownisb  in  color:  becHuic  solid  and 
-opaque  at  13°;  bad a  smell  resembliug  napbtba;  acted  like a  flxed  oil  wben  bented,  tbe  température 
of  ebullition  being  bigb;  and  burned  witb  flame,  producinga  wbite  smoke.  Tbe  cavity  was  \ 
in.  across,  but  only  a  sixtb  of  it  was  occupied  by  tbe  fluid.  Davy  made  bis  investigations  of  tbe 
fluids  in  crystals  by  baving  tbe  crystals  bored  tbrougb  to  tbe  cavity  by  a  lapidary,  and  was  tbe 
flrst  to  use  tbis  metbod. 

Petrolene.  Boussingault  obtained  from  tbe  viscid  bitumen  and  aspbalt  of  Becbelbronn 
an  oil  wbicb  be  called  Petrolene,  and  announced  it  as  tbe  liquid  ingrédient  of  ail  aspbalt,  tbe 
êolid  one  being  namcd  by  bim  Asphaltene.  It  was  separated  by  beatin^  in  an  oil  batb  to  a 
température  of  300".  None  of  it  passed  over  at  a  température  below  100  .  He  obtained  for  its 
composition,  Ann.  Cb.  Pbys.,  64,  141,  1837;  73,  442.  1840: 

f    88-4 
12-6 

He  writes  for  it  tbe  formula  CioHie,  making  it  of  tbe  campbene  séries  CnHtn-A.  It  boiled  at 
280*.  Tbe  vapor  density  is  stated  at  9-415,  or  "  double  tbat  of  oil  of  turpentine."  Tbere  can  be 
no  doubt  tbat  tbe  petrolene  was  a  mixture  of  oils.    See  furtber,  5tb  Ed.,  pp.  729,  730. 

Tbe  Becbelbronn  tar  and  tbat  similar  from  Lobsann  (botb  in  tbe  Dept.  du  Bas-Rbin,  France) 
are  called  also  Minéral  Qraisee  and  Oraisse  de  Strasbourg, 

Aaphaltnm.  *'A(T(f>(x\Toi  AHstot,  Strabo,  Dioêc,  etc.  Bitumen  PZtn.,  36,  61.  Aspbalt, 
Minerai  Pitcb.  Aspbalt,  Bergpecb,  Erdpecb.  Oerm.  Asphalte,  Bitume,  Fr.  [For  syn.  of 
Pittaspbalt  or  Minerai  Tar  (Bergtbeer  Oerm.\  see  p.  1015.] 


Carbon 

87-36 

86-78 

87-45 

86-98 

Hydrogen 

11-90 

12-20 

12-30 

12-70 
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ABphaltum.  or  minerai  pitch,  is  a  mixture  of  différent  bydrocarbons,  part  of  wMch  are 
oxygenated.    Its  ordinary  chnracters  are  as  follows: 

Amorphous.  G.  =  1-1*8;  sometimes  higher  from  impurities.  Liister  like  that  of  black 
pitch.  Color  brownish  black  and  black.  Odor  bitumiuous.  Mclts  ordinarily  at  QO""  to  100", 
and  bu  ru  s  with  a  brigbt  Ûame.  Soluble  mostly  or  wholly  In  oil  of  turpentine,  aod  partly  or 
wholly  in  ether;  commonly  partly  in  alcobol. 

Tbe  more  solid  kinds  graduate  into  the  pittaspbalts  or  minerai  tar,  and  (brough  tbese  there 
Is  a  grndution  to  petroleum.  Tbe  fluid  kinds  cbange  into  the  solid  by  the  loss  of  a  vapurizable 
portion  on  exposure,  aud  also  by  a  process  of  oxidation,  whicb  consists  first  in  a  loss  of  hydrogen. 
and  fitially  iii  the  oxygénation  of  a  portion  of  the  mass. 

Comp.— The  action  of  beat,  alcobol,  etber,  napbtha,  and  oil  of  turpentine,  as  well  as  direct 
analyse^,  show  tlmi  tbe  so  called  aspbaltum  from  différent  localities  is  very  variousin  composition. 
Tbe  foUowing  nre  tbe  classes  of  ingrédients  présent: 

A.  Oils  vaporizable  at  about  lOO*",  or  befow;  sparingly  présent,  if  at  ail. 

B.  lieavy  oils.  piobably  of  tbe  Pittolium  or  Petrolene  groupa  (see  above);  vaporizable 
between  100   and  250  ;  constituting  sometimes  85  p.  c.  of  tbe  mtiss 

C  liesins  solublu  in  alcobol. 

D.  Solid  uspbrilt-like  substance  or  substances,  soluble  in  etber  and  not  in  alcohol;  black, 
pitch-likep  lustrons  In  fracture;  16  to  85  p.  c. 

E.  Black  or  brownish  black  substance  or' substances  not  soluble  either  in  alcohol  or  ether; 
similar  to  D  in  color  and  appearanoe,  Eersten  ;  brown  aud  iilniinlike,  Vfilckel;  1  to  75  p.  c. 

F.  nitrogenous  substances;  often  as  mucb  as  corresponds  to  1  or  2  p.  c.  of  nitiosen. 

Obs. — Asphaltum  belonga  to  rocks  of  no  particulnr  âge.  Tbe  most  sbundant  deposifs  are 
superficial.  But  thèse  are  genenilly.  if  not  alwa>s,  connected  with  rock  deposits  containing 
some  kind  of  bituminous  material  or  vegetable  remftins. 

Some  of  the  noted  localities  of  aspbaltum  xie  the  région  of  the  Dead  Sea,  or  Lake  Aspbaltites» 
wbcnce  tbe  most  of  tbe  aspbaltum  of  ancient  writers;  a  lake  on  Trinidad,  Û  m.  in  circuit,  which 
h  iiot  at  the  center,  but  is  solid  and  cold  toward  tbe  shores,  and  bas  its  borders  over  a  breadth 
of  f  m.  coyered  with  the  hardened  pitch  with  trees  flouriahing  over  it;  and  about  Point  La  Bniye» 
the  masses  of  pitch  look  like  black  rocks  amoiig  the  foliacé;  at  varions  places  in  S.  America, 
similnr  lakes.  as  at  Caxitambo  (not  Coxiiambo).  Peru.  wbicb  is  used  at  Payta,  on  the  coast 
(under  tbe  equaior),  for  pitchinff  boats,  etc.;  at  Bercngela,  Peru,  not  far  from  Arica  (S.)»  where 
it  is  put  to  tbe  same  use;  in  Californîa,  near  tbe  coast  of  St.  Barbara,  an  area  of  some  acres;  in 
a  large  bed.  near  Avlona  in  Albania  (G.  =  1*205).  Also  in  smaller  quantities,  sometimes 
disseminated  through  sbale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  in 
cavities  or  seams  in  tbese  rocks;  near  Matlock,  Derbyshire,  in  stalactitic  masses;  Poldice  mine  in 
Cornwall;  ilaugbmond  Hill  in  Sbropsbire;  at  Bastenues  and  Dax,  Dept.  of  Landes,  constituting 
6  p.  c.  of  a  sandy  deposit;  Val  de  Travers,  Keucbâtel,  impreguatiug  a  bed  in  the  Cretaceous 
formation,  and  serving  as  a  cément  to  tbe  rock,  wbicb  is  used  for  building;  impregnating 
dolomite  on  tbe  island  of  Brazza  in  Dalmatia;  in  the  Caucasus;  in  gneiss  and  mica  schist  in 
Sweden. 

Slaterite.  Subterranean  tungus  (fr.  Derbyshire)  Lister,  Pbil.  Trans.,  1673.  Elastic 
Bitumeu.  Minerai  Caoutchouc.  Bitume  élastique  Delam^th.,J.  Phys.,  31,  31,  1787.  Elastic 
Bitumeu  Ilatchett,  Linn.  Trans.,  4,  146, 1797.  Elasliscbes  Erdpeob  Kk^.,  Beitr.,  3,  107.  1802. 
Elustiscbes  Ërdharz  Oerm.    Elaterit,  Fossiles  Erdbarz,  Ravam.,  Handb.,  1,  87,  1818. 

Masssive,  amorphous.  G.  =  0*905-1 '233  Derbyshire.  Soft,  elastic.  sometimes  adhering  to 
the  fingers  (n);  also  moderately  soft  and  elastic;  mucb  like  india-rubber  (6);  and  occasionally 
bard  and  brittle  (c),  embedded  in  tbe  softer  kinds.  Color  brown.  usually  dark brown.  Subtrana- 
lucent;  sometimes  dark  orange-red  by  transmit ted  ligbt. 

Johnston  analyzcd  tbe  tbree  kinds.  A,  B,  C,  separately  (Pbil.  Mag..  13,  22,  1838).     He 
mentions  tbe  action  of  etber  only  on  the  B,  from  which  it  separated  but  18  p.  c.  of  the 
and  tbe  two  analyses  given  are  those  of  the  undissolved  material.    Analyses: 


C 

H 

1.  A 

85  47 

13-28  t=  98-76 

2.  B 

84*88 

12*58  =  96-96 

8.  B 

88-67 

12*54  =  96-21 

4.  C 

85*96 

12-34  =  98-30 

5.  C 

8618 

12-42  =  98-60 

He  States  that  the  loss  in  A  and  C  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  of 
C,  of  the  insoluble  residue,  3-8*8  p.  c.  is  oxygen.  He  thus  leaves  the  constitution  of  elaterite  in 
doubt.  It  appears  to  be  partly  a  carbobyarogen  near  ozocerite,  and  partly  an  oxygenated 
insoluble  material. 

It  is  found  at  Castleton  in  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and 
calcite,  in  compact  reniform  or  fungoid  masses,  and  is  abundant.  Also  reported  from  St. 
Bernard 's  Well  near  Edinbtirgb;  Cbapel  quarries  in  Fifesbire;  a  coal  mine  at  Montrelais,  at  the 
deptb  of  230  feet;  and.  acrordiiig  to  Hausmann  (Handbuch,  3.  273),  at  Neucb&tel,  and  on  the 
island  of  Zante.    A  similar  uiulerial  in  extemal  characters  bas  been  met  with  at  Woodbnry,  Ct. 
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A  minerai  tar  from  the  Old  Red  Sandstone  at  Craig  Well.  near  Dingwall,  B^tws-shire, 
Î8  described  by  W.  Morrlson  (Trans.  Ed.  G.  Soc.,  5,  500,  1888,  and  Min.  Mag..  8,  133, 1889). 
It  is  black,  lustrous.  sticky,  of  the  consistence  of  tar,  and  occurs  associated  with  albertite. 
Insoluble  in  acids.  alkalies,  alcohol,  but  soluble  in  paraffin  oil,  and  partially  soluble  in  ctber, 
leaving  an  inflammable  residue.  Melts  at  about  140^".  On  dry  distillation  yields  an  inflammable 
oil,  a  gas  and  water.     A  similar  tar  occurs  in  the  Carboniferous  Hmestone  of  Derbyshire. 

Analyses,  Macadam,  Min.  Mag.,  8,  136,  1889:  1,  2,  of  elaterite;  3,  of  minerai  pitch. 


C 

H 

0,  etc. 

N 

S 

1. 

2 
3. 

Derbyshire 
Dingwall 

88-62 
82-80 
81-19 

11-19 
11-92 
13-37 

4-78 
4-92 
4-45 

0-17 
0-11 
013 

0-24  =  100 
0-25  =  100 
0-86  =  100 

Coorongite  is  a  kind  of  minerai  caoutchouc  from  the  Coorong  district,  South  Australia; 
analysis  gave:  C  64-73.  C  (fixed)  100.  H  11'63,  O  20*38,  HaO  0-47,  ash  179=  100.  Cf.  G.  C. 
Morris.  Proc.  Acad.  Philad.,  131,  1877. 

Settlinq  Stones  Rebin.  New  Minerai  Resin  fr.  Settling  Stones,  /.  F,  W.  JohnsUm, 
Edinb.  J.  Se,  4,  122,  1831.  Phil.  Mae.,  14,  88.  1839.  Settlingite  Dx.,  Min.,  2,  42,  1874.  In 
the  form  of  drops,  more  orlessroundedf,  or  flattened,  as  if  once  fluid  or  soft,  and  found  incrusting 
the  rocky  walls  of  a  vein  at  an  old  lead  mine  in  Northumberland,  kuown  by  the  name  of  Settling 
<Stoues,  restin^  ou  and  occasionally  covered  bycalcite  and  pearl  spar;  the  rock  is  the  3Iountain 
limestone  (Subcarboui ferons).  Tlie  resin  is  hard,  brittle  under  the  hammer.  but  difflcult  to 
reduce  to  powder;  G.  =  1  •16-1*54;  color  from  pale  y eltowto  deepred;  a  pale  green  opalescence; 
doté  noi  melt  ai  205"*.  Burns  in  the  flame  of  a  candie.  Yery  slightly  acted  upon  by  alcohol. 
An  analysis  aiforded  Johnston: 

C  85-133  H  10-858  Ash  3256  =  99*242 

But  Johnston  adds:  "It  is  therefore  doubtful  whether  this  resinoid  substance  contains  oxygen 
or  not.  It  may  be  ouly  an  impure  carbo-hydrogen. "  It  is  very  slightly  acted  upon  by  alcohol. 
Oives  empyreumatic  products  when  fused  in  a  ciosed  tube.    It  bas  close  relations  to  elaterite. 

Berenoelitb  Johnston,  Phil.  Mag.,  13, 329. 1838.  Asphaltum-like.  Color darkbrown.  with 
a  tinge  of  green.  Powder  yellow.  Luster  of  surface  of  fracture  resinous.  Anal. — Johnston: 
C  72-47,  H  9-20.  O  18*33  =  100,  corresponding  to  the  ratio  for  C.  H.  O  =  40  :  62  :  8.  Forms  a 
aolutiou  wiih  cold  alcohol.  which  is  bitter  to  the  taste.  On  evaporation  the  resin  obtained  bas  a  clear 
red  color.  and  remains  soft  and  viscid  at  the  ordinnry  température  Nearly  insoluble  in  causiic 
potash.  Odor  resinous.  disagreeable;  but  after  fusion  for  some  tinie  at  100°,  this  odor  is 
aucceeded  by  an  agreeable  one;  on  cooliug  it  regains  the  original  odor.  It  is  said  to  form  a  lake 
like  that  of  Trinidad.  in  the  province  of  St.  Juan  de  Berengela,  about  100  m.  from  Arica.  Pei-u, 
and  is  usod  at  Arica  for  payiug  boats  and  vessels. 

BiBLZiTE  O.  Benkô  and  K  Jahn,  Zs.  Kr..  13,  68.  1887. 

Massive.  Fracture  subconchoidal.  Brittle.  H.  =  1-2.  G.  =  1-249  Luster  resinous. 
Color  brownish  black.  Opaque.  Analysis:  |  C  7974,  U  6*34  =  8608.  Melts  easily  and  burns 
with  smoky  flame;  at  175°  becomes  soft  and  at  330°  swells  up  and  becoraes  dry,  leaving  on 
cooling  a  black  shining  coal.  Dissolves  in  considérable  part  in  chloroform  and  carbon  disul- 
phide;  much  less  soluble  in  alcohol,  ether,  and  benzène.  From  Zsil-Vnjdej,  Trausylvania. 
T^amed  after  E.  A.  Bielz. 

PiATTZiTB.  Retinît  von  Piauze,  Piauzit,  Haid.,  Pogg.,  62,  275,  1844.  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315^  It  occurs  slaty  massive:  color 
brownish  or  greetiish  black;  thin  splinters  colophonite-brown  by  transuiitted  light;  streak  light 
brown.  amber-brown;  H.  =  1-5;  G.  =  l'220;  1*186  Kenngott.  After  melting,  it  burns  with  an 
aromatic  odor  and  much  smoke.  leaving  5*96  per  cent  of  ash.  Soluble  in  ether  and  caustic 
potash.  also  largely  in  absolute  alcohol.  Heated  in  a  glass  tube  a  yellowish  oily  fluid  is  distilled, 
having  an  acid  reaction. 

Obtained  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Carniola;  on  Mt.  Chum» 
near  Tilfifer  iu  Stvria,  where  thousands  of  pounds  hâve  been  obtained.  It  much  resembles  a 
black  lamellar  coal  (cf.  Kenngott,  Jb.  G.  Reichs.,  7,  91,  1856). 

WuRTziLiTE  w.  p.  Blake,  Eng.  Mng.  J.,  48,  542,  Dec.  21.  1889;  Trans.  Am.  Inst.  Mng. 
Bngineers,  Feb.  1890.     B^nry  WurU,  Mng.  Eng.  J..  49,  106,  1890. 

From  the  Uinta  Mountains,  in  Wasatch  Co.,  Utah.  between  Sait  Lake  and  the  valley  of 
Green  River,  not  far  from  the  source  of  uiutahite,  or  "gilsonite"  (see  p.  1020). 

It  is  a  firm,  black  solid,  and  breaks  with  a  brilliant  ôonchoidal  fracture,  and  has  a  gênerai 
resemblance  to  jet  or  some  of  the  cannel  coals.  Sectile.  the  shavings  having  a  degree  of  elas- 
ticity,  but  if  bent  too  far.  or  suddenly.  snap  like  glass;  when  slowly  pressed  and  warmed  a  flake 
may  be  bent  nearly  double.  In  very  thin  plates,  deep  red.  The  color  by  reflected  light  jet- 
black.  H.  =  2-3.  G.  =  1*030.  Does  not  fuse  in  boiling  water,  but  becomes  softer  and  tougher, 
and  is  more  plastic.  Melts  in  the  flame  of  a  candie,  takes  fire.  and  burns  with  a  bright, 
luminous  flame,  with  little  smoke,  giving  off  a  strong  bituminous  odor.  Fused  in  a  glass  tube 
it  gives  off  a  dense  cloud  of  white  and  yellow  smoke  and  distills  over  a  thick,  brown  tarry  oil 


1020  HTDBOCABBON  COMPOUNBS. 

with  a  stroDg  odor,  and  leaves  a  small  residue  of  flxed  curbon.  Fragments  warmed  in  the  hand 
émit  H  strong  odor  like  that  uf  soine  of  the  crude  petroleums,  which  is  rather  offensive.  Il 
resists  the  usual  sol  vents  of  bitumen. 

Named  WuTtzUUe  after  Dr.  Henry  Wurtz,  of  New  York. 

On  the  relations  of  uiutabite,  albertite,  srahamite,  and  asphaltum  in  gênerai,  see  W.  P. 
Blake,  Trans.  Am.  lust.  Mng.  £ng.,  read  Feb.,  1890.  Further  on  the  occurrence  of  varions^ 
bituminous  substances  and  coals.  in  Utah  and  Colorado,  with  a  discussion  as  to  their  origin,  see 
Stone,  Am.  J.  Se,  42,  148,  1891. 

The  following  are  related  to  asphaltum. 

Albbutite  HM.  Melan-Aspbalt  Weiherill,  Trans.  Am.  Phil.  Soc.  Philad.,  358,  iaî2 
Differs  from  ordimiry  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentiue,  and  in  its 
very  imperfect  fusion  when  heated.  It  has  H.  =  1-2;  G.  =  1*097;  luster  brilliant,  pitch-like  ; 
color  jet-black.  Softens  a  liitle  in  boiling  water:  in  the  flame  of  a  candie  shows  incipient 
fusion.  Accordiug  to  imperfect  déterminations,  only  a  trace  soluble  in  alcohol;  4  p.  c.  in  elher; 
80  in  oil  of  turpentinc.  Wetherill  obtained  in  an  ultimate  analysis:  Carbon  86*04,  hydrogen 
8*90,  oxygen  1*97,  nitrogen  2-93.  S  tr.,  asb  O'IO  =  100. 

Occurs  tilling  an  irregular  fissure  in  rocks  of  the  Subcarboniferous  âge  (or  Lower  Carbon- 
iferous)  in  Nova  Scoiia. 

This  and  the  related  substances  hâve  been  usunlly  regarded  as  inspissaterf  and  oxygenated 
petroleuin.  Peckham,  however,  takes  a  différent  view,  cf.  Am.  J.  Se,  48.  862,  1869.  For  an 
article  on  its  mode  of  occurrence,  see  Hitchcock,  Am.  J.  Se,  39,  267,  1865. 

An  alberiite  from  tbe  Old  Red  Sandstone  at  Kilteam  (Strathpeffer).  Ross-sbire,  has  been 
descrlbed  by  W.  Morrison.  Min.  Mag.,  6,  101,  1884;  Honeyman,  ibid.,  7,  77,  1886. 

Cloubtonitb  HâffcUe,  ^fin.  Mag.,  3,  222,  1879.  Occurs  in  patches  in  blue  limestone  and 
in  blue  flaes  at  In^aness,  Orkney.  Brittle.  H.  =  3.  Luster  brilliant  like  obsidian.  Color  jet- 
black.  ScHuble  in  benzène.  At  a  red  heat  it  çnve  :  47*8  p.  c.  of  illuminating  gas,  51*8  carbon, 
0'24  ash  ;  0*1  p.  c.  volatile  bclow  21 0\  Named  after  Dr.  Clouston,  whoinl8S  wrote  an  account 
of  the  geology  and  miueralogyi  of  Orkney. 

Grahamite  WurUi.  Coal  or  Asphalt  LesUy,  Proc.  Am.  Phil  Soc.  Philad.,  9,  188,  1863; 
Grahamiie  Wurtz.  Rep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  Se,  42,  420,  1866.  Proc. 
Am.  Aasoc,  18,  124,  1869.  See  also  Wurtz.  Gas  Light  Journal,  Oct.  2,  1869;  S.  F.  Peckham, 
ib.,  Deo.  2,  1869. 

Resembles  albertite  in  its  pitch-black,  lustrons  appearance;  H.  =  2;  G.  =1*145.  Soluble 
mostly  in  oil  of  turpentine;  partly  in  ether,  naphtba,  or  benzène;  notât  ail  in  alcohol;  wholly 
in  cmoroform  and  carbon  disulphidc.  No  action  with  alkalies  or  hot  nitric  or  hydrochloric 
acid.  Melts  onlv  imperfectly,  and  with  a  décomposition  of  the  surface;  but  in  this  state  the 
interlor  may  be  cfrawu  iuto  longthreads. 

-  Occurs  in  W.  Virginia,  about  20  m.  in  an  air  Une  S.  of  Parkersburg,  fiUîng  a  fissure 
(shrinkage  fissure)  in  a  sandstone  of  tbe  Carboniferous  formation;  and  supposed  to  l^,  like  the 
albertite,  an  inspissated  and  oxygenated  petroleum.  Jenney  has  manufactured  grahamite  from 
pelroleum  (Am.  Chcmist,  6,  859).  The  material  is  partly  columnar  from  a  frncturingas  a  resuU 
of  .cootniction  in  tbe  material,  the  structure  being  vertical  to  tbe  sidcsof  the  vein.  I>]amed  after 
J..Lorimer  Grabam  of  New  York  and  Col.  Grahani  of  Baltimore. 

A  similar  deposit  occurs  in  Huasteca,  Mexico  (J.  P.  Kimball,  Am.  J.  Se,  12,  277.  1876). 
That  from  tbe  Cristo  mine  {cristo-gi^afiamite)  bas  been  analyzed  by  W.  Walbice.    G.  =  1*156. 

Volatile  matter Illum.  gas  61*82        S  0*46        H,0  0*86  =  62*14 

Coke  Carbon 81-63  037        Asb  5*86  =  87*86 

lOOOÔ 

UmTAHfTE  or  Unitaite  W.  P.  Blake,  Eng.  Mng.  J..  Dec.  26,  1885.  Gîlsonite,  A  variety  of 
asphalt  from  the  Uinta  (or  Uintab)  valle}'.  near  Fort  Dncbesne.  Utah.  Occurs  in  masses  several 
inches  in  iHaineter,  wiib  concboidal  fracture;  very  britllc.  H.  =  2-2*5;  G.  =  1  065-1*070.  Color 
black.  brilliîint,  and  lu.strous;  streak  aud  powder  a  rich  brown.  A  non-conductor  of  electricity; 
electrioally  exciled  by  friction. 

It  fuses  easily  in  tbe  fltimc  of  a  candie  aud  burns  with  a  brilliniit  fiame,  much  like  sealing 
wax;  and  Hkt*  sealing- wax,  it  vvill  give  a  cleau  sharp  impression  from  a  seal.  Unless  themelted 
minerai  is  very  liot,  it  does  not  adhère  to  cold  paper.  It  bas  coiisi(iernble  plasticiiy  while  warm, 
and  is  not  sticky,  but  retnins  after  meltiug  its  lustrons  black  niid  smooth  surface.  By  distilla- 
tion a  very  small  quantity  of  a  clear  white  and  dense  oil  is  given  olT,  and  a  little  gas  or  vapor. 
It  is  mucb  more  readily  dissolved  by  the  heavy  oils  and  fats  t ban  by  tbe  liirliterand  more  volatile 
menstrua.  Tlius  it  dissolves  and  incorporâtes  quickly  in  heavy  lubncntiiig  petroleum,  while 
tbe  white  distillâtes  from  petroleum  bave  little  or  no  efl"ect  upon  it  «t  oïdinary  températures. 
So  also  it  freely  dissolves  in  oil  of  turpentine  when  warmed,  but  it  does  not  i-eadily  dissolve  in 
cold  spirits  of  turpentine.  Ether  «rparonlly  does  notattaok  fragments,  but  the  powder  is  slowly 
dissolved.     Soluble  in  ordinary  alcobol. 

Also  called  giUoniU  after  Mr.  S.  H.  Gilson  of  Sait  Lake  City. 
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BAineral  Ooal.  *AvBpaKevrà  d*uaa  rSv  rotuvTojy  yP/î  nX^ov  e  ;fez  Tf  Kaitvov  [  =  Coal- 
like  substaDces  wbich  bave  iu  tbem  more  of  eurtb  thuu  of  smokeor  fire]  Ariatoi.y  MereaopoXoy., 
4,  9.  Ey  ùs  (river  Pontus  in  Tbrace)  rivaj  XiOovÇ  oi  Kiriovrcn  [  =  Certain  stoues  wbicb  burn] 
Ariêtot ,  TlefA  Sav/j.  ^AKovan.,  c.  115.  OvS  ôèKixXovaiv  evùvî  atB/jaKttî  rœv  hpvTCTofiévoov 
dofjvrro^éyoov)  Ont  rrjy  jf/oemç  fiai  yeœôetç,  etc.  [  =  Tbose  (of  minerais)  dug  for  use, 
wbicb  are  called  simple  coals,  are  eanby,  but  will  kindle  and  burn  like  cliarcoal]  (fr.  Liguria). 
Théophr.,  16  (in  Sthueider's  edit.),  315  b.c.  Eytoi  ôe  zôôy  BpavarSy  dyOfjaKovyrat  rÇ 
icavaei  Kcxi  Ôitxfjtèyovai  nXeiao  xpoyoy  [  =  8ome  britlle  stonesbecomeby  burning  like^low- 
ing  coals,  and  remain  so  a  long  tlme]  (fr.  Benn  in  Tiimcia,  and  tbe  promontory  of  Knnejis) 
TheopfiV.,  12.  SpaKiai  Ai'ÔoS  Arisiot,  rayyirtfÇ  Xt^oÇ  Sirdbo.  Fayarr^î  AiQoS,  frJfjnKîaS 
XiBoÇ,  IHose.,  6.  146,  146.  Tbmcius  lapis.  Gemma  Sammotbracia,  Plin.,  33,  80,  37,  67.  Gagntes 
Plin..  36,  34.     Steiukoble  Oerm.     Houille.  Cbarbou  fossile,  Fr. 

Compact  massive,  witbout  crvstalliue  structure  or  cleavage;  sometîmes  breaking  witb  a 
degree  of  regularity.  but  from  a  joiuted  rather  tbau  a  cleavage  structure.  Sometîmes  laminated; 
oftea  faintly  and  delicately  banded,  successive  layers  differing  sligbtly  in  luster. 

Fi-acture  concboidal  to  uneven.  Briltle;  rarely  somewhat  sectile.  H.  =  0-5-2'5.  6.  =  1- 
l'W).  Lïister  duU  to  brilliant,  and  eitber  eartby,  resinous,  orsubmetallic.  Colorblack,  grayish 
black,  brownisb  black,  and  occasionally  iridescent;  also  sometîmes  dark  brown.  Opaque.  Witb- 
out taste,  except  from  impurities  présent.  Insoluble  in  alcoliol,  etber,  naplitbn,  nnd  benzène, 
excepting  attbe  most  2  or  8  p.  c.  (rarely  10?);  usually  less  tban  1  p.  c.  Insoluble  in  a  solution 
of  potasb.  Infusible  to  subfusible;  but  ofteu  becoming  a  soft,  pliant,  or  paste-like  niass  wben 
beat  éd.  On  distillation  most  kinds  afford  more  or  less  of  oily  and  tarry  substances,  wbich 
are  mixtures  of  bydrocarbons  and  paraffîn. 

Var. — The  variations  dépend  partly  (1)  on  tbe  amount  of  tbe  volatile  ingrédients  a flfoi-ded  on 
destructive  distillation;  or  (2)  on  tbe  nature  of  thèse  volatile  compounds,  for  ingrédients  of  similar 
composition  may  differ  widely  in  volalility,  etc.;  (3)  on  structure,  luster,  and  olher  physical 
characters. 

Coal  is  in  gênerai  tbe  resuit  of  the  graduai  change  which  bas  taken  place  in  geological 
history  in  organic  deposits,  chietiy  vegetable,  and  ils  form  and  composition  dépend  upou  the 
extent  to  which  tbis  change  bas  gone  on.  Thus  it  passes  from  forms  wbicb  still  retain  the 
original  structure  of  the  wood  (peat,  lignite)  and  through  tbose  with  less  of  volatile  or  bituminous 
matter  to  anthracite  imd  further  to  kinds  wbich  approacb  graphite,  like  tbe  coal  of  Rhode  Island. 
\Cf.  êchungitê,  p.  8.) 

1.  Anthracite.  Antbi-acil  Karst,  Tab.,  58,  96,  1808.  Glanzkohle  Oerm.  H.  =  2-2*5. 
G.  =  1  32-1-7,  Pennsylvania;  1-81,  Rhode  Island;  1*26-1 -86,  South  Wales.  Luster  brigbt.often 
lubmetallic,  iron-black,  and  frequeutly  iridescent.  Fracture  concboidal.  Volatile  matter  after 
dry  ing  3-6  p.  c.     Bums  with  a  feeble  llame  of  a  pale  color. 

T^be  anthracites  of  Pennsylvania  contain  ordiuarily  85-93  per  cent,  of  carbon;  those  of 
South  Wales,  88-95;  of  France,  80-83;  of  Saxony,  81;  of  southem  Russia,  sometimes  94  per 
cent 

Anthracite  graduâtes  through  semi-anthracite  into  bituminous  coal,  becoming  less  hard  and 
containing  more  volatile  matter;  and  an  intermediale  variety  is  ctiWed  free-byming  anthracite. 

Native  Coke.  Carbonite.  More  compact  tban  artificial  coke,  and  some  viirielies  afford  con- 
giderable  bitumen.  From  tbe  Edgehill  mines,  near  Richniond,  Vn.,  accordiug  to  Genth,  who 
attributes  its  origin  to  the  action  of  a  irap  éruption  on  bituminous  coal.  (Cf.  Wurtz,  Trans.  Am. 
Inst.  Mng.  Eng.,  3.  457,  1875.) 

2.  Bituminous  Coal.  Schwarzkohle  ITaw^w.,  Handb.,  73, 1813.  Steinkohlept.  G^arwi.  Under 
the  head  of  Bituminous  Coals,  a  number  of  kinds  are  included  which  differ  strikingly  iu  the  action 
of  beat,  and  wbicb  tberefore  are  of  uulike  constitution.  They  bave  tbe  common  characaeristic  of 
burning  in  tbe  fire  wlth  a  yellow,  smoky  tlame,  and  giving  out  on  distillation  hydrocurbon  oils 
or  tar,  and  hence  the  name  bituminous.  The  ordinary  bituminous  coals  contain  from  5-15 
p.  c.  (rarely  16  or  17)  of  oxygen  (ash  excluded);  while  tbe  so-called  ^cww  coal  or  lignite  cont&ms 
from  20-36  p.  c,  after  the  expulsion,  at  100\  of  15-36  p.  c.  of  water.  The  amount  of 
hydrogen  in  each  is  from  4-7  p.  c.  Both  bave  usually  a  bright,  pitchy,  greasy  luster  (wheiice 
often  called  Peehkohle  in  Germau),  a  firm  compact  texture,  are  rather  fragile  compared  wiih 
anthracite,  and  bave  G.  =  1  14-1  40.  The  brown  coals  bave  often  a  brownish-black  color, 
wbence  the  name,  and  more  oxygen,  but  in  thèse  respects  and  others  thejr  shade  into  ordinary 
bituminous  coals. 

The  ordinary  bituminous  coal  of  Pennsylvania  bas  G.  =  1-26-1  -87;  of  Newcastle,  England. 
1-27;  of  Scotland,  127-1  32;  of  France.  12-1 -88:  of  Belgium,  1-27-1-8.  The  most  prominent 
kinds  are  the  following: 

(o)  Caking  or  Coking  Coal.  A  bituminous  coal  which  soflens  and  becomes  pasty  or  semi- 
Yiscid  in  the  fire.  This  softeuing  takes  place  at  tlie  température  of  incipient  décomposition,  and 
is  attended  with  the  escape  of  bubbles  of  gas.  On  increasiug  the  beat,  the  volatile  products 
which  resuit  from  tbe  ultimate  décomposition  of  the  softeued  massare  driven  off,  and  a  cohérent, 
grayish- black,  cellular,  or  fritled  mnss  (coke)  is  left.  Amount  of  coke  left  (or  part  not  volatile) 
vanes  from  50-85  p.  c.  A  caking  coal  will  lose  its  caking  quality  if  kept  heated  for  2  or  3  houra 
at  SOO"*,  and  sometimes  on  mère  exposure  for  a  time  to  the  air. 

{b)  Non- Caking  Coal.  Like  the  precediug  in  ail  extemal  characters,  and  often  in  ultinaate 
composition;   but  burning  freely  witbout  softening  or  any  appearance  of  incipient  fusion. 
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Perceutage  of  volatile  matter  same  as  for  cakiog  coal,  but  tbe  coke  is  not  a  proper  coke,  being 
iu  powder,  or  of  tbe  form  of  ibe  original  coal. 

Tbere  are  ail  gradations  between  cuking  and  non-ciikiDg  bituminous  coals.  In  eztemal 
cbaracters  tbe  two  kinds  are  ulike.  Tbey  ofteu  break  iuto  layers;  aud  Ibere  is  besides  a  bori- 
ax)utal  banding  arising  from  a  succession  of  very  tbin  îion-separable  layers,  sligbtly  di^ering  in 
luster  or  sbade  of  color.  Cherry  coal  or  soft  coal  (of  Ënglaud)  is  a  non-caking  coal  igniting  well 
and  burniug  rapidly,  wbile  spliM  or  hard  coal  ignites  less  readily,  bums  less  rapidly,  owing  to 
tbe  smaller  lunouut  of  volatile  matter.  Coals  wbicb  do  not  cake  on  burningare  called/re0- 
hurning  coals,  wbile  tbe  cnkiiig  are  callea  binding  coals. 

ic)  Cannel  f!o(il  (Parrot  Coal).  A  variety  of  biiuminous  coal,  and  often  caking;  but  differ- 
ing  from  tbe  preceding  in  texture,  and  to  some  extent  in  composition,  as  sbown  by  its  producta 
ou  distillation  It  is  compiict.  wiih  Utile  or  no  luster,  and  witbout  auy  appearunce  of  a  banded 
structure:  and  it  breaks  with  a  concboidal  fracture  and  sniootb  surface;  color  dull  black  or 
grayisb  black.  On  distillation  it  alt'ords.  after  drying,  40  to  66  of  volatile  matter,  and  tbe  mate- 
rial  volatilized  iucludes  a  large  proportion  of  burniug  and  lubricating  oils,  mucb  larger  tban 
tbe  above  kinds  of  bitumiuous  coal;  wbence  it  is  extensively  used  for  tbe  manufacture  of  sucb 
oils.  It  graduâtes  into  oil-producing  coaly  sbales,  the  more  compact  of  wbicb  it  much  resem- 
bles.  TUe  original  Parrot  coal  is  a  cannel  îrom  near  Edinburgh,  wbicb  burns  witb  a  crackling 
Doise,  wbence  tbe  naine  (Percy);  and  Harn  coal,  a  kind  from  Soutb  Wales,  wbicb  emit^  when 
burniîigsometbing  of  tbe  odor  of  burning  born. 

Torbanite.  A  variety  of  cannel  coal  of  a  dark  brown  color,  yellowisb  streak,  witbout  luster, 
having  a  subconcboidal  fracture;  H  =  2'25;  G.  =  l'17-l*2.  'iields  over  60  p.  c.  of  volatile 
matter,  and  is  used  for  tbe  production  of  burning  and  lubricating  oils,  paraffln,  illuminating 
gas.  Named  from  tbe  local ity  at  Torbane  Hill,  near  Batbgate  in  Linlitbgowsbire,  Scotland. 
Also  called  Bogfiead  Cannel  (see  pp.  1008.  1009). 

(d)  Brown  6W^  (lîraunkoble  Oerm  ,  Pecbkoble  pt.  Oerm.,  Lignite).  Tbe  prominent  char- 
acterlstics  of  brown  coal  bave  already  been  mentioned.  Tbey  are  non-caking,  but  afford  a 
large  proportion  of  volatile  matter.  Tbey  are  sometimes  pitcb-black  (wbence  Pecbkoble  pt 
Qerm,\  but  often  ratber  dull  and  browuisb  black.  G.  =  1*15-1*3;  sometimes  higber  from 
impurities.    It  is  occasionully  somewbat  lamellar  in  structure. 

Brown  coal  is  often  called  lignite.  But  this  tenn  is  sometimes  restricted  to  masses  of  coal 
wbicb  still  retain  tbe  form  of  the  original  wood.  Jei  (Jaïet  Fr,,  Gagath  Qemi.)  is  a  black  variety 
of  brown  coal,  compact  iu  texture,  nnd  takiug  a  good  polish,  wbence  its  use  iu  jewelry. 

Earthy  Brown  Coal  {Erdige  Braunkohl^  is  a  brown  friable  material.  sometimes  fonning 
layers  in  beds  of  brown  coal.  But  it  is  in  gênerai  not  a  true  coal,  a  considérable  part  of  it  b«fiug 
solublein  ether  and  benzène,  and  often  even  in  alcobol:  besides  affording  largely  of  oils  and 
paraffln  ou  distillation.  For  a  notice  of  "  coal  "  of  this  kind  see  uuder  Leucopetrite,  p.  1011. 
8uch  a  coal  is  sometimes  called  tMUB  coal  and  pa^affin  coal  (Wacbskoble,  Parafflnkoble,  Qerm.). 
See  also  Bathvillitb,  p.  1008. 

Minerai  Charcoal.  Fibrous  cbarcoal-like  substance  often  found  covering  tbe  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  ail  âges.  It  is  soft,  and  soils  the  fingers  like 
charcoal.     One  variety  of  it  is  a  dry  powder. 

Oomp.— Most  minerai  coal  consists  mainly  of  oxygenated  hydroearhone.  On  p.  1008  it  is 
sbown  tbat  tbe  kind  of  cannel  coal  called  torbanite  and  tbe  substance  bathvillite  are  closely 
related  in  composition,  as  well  as  iusolubility,  to  succinite;  and  it  is  probable  tbat  otber  cannel 
coals  contain  this  or  some  related  compound;  and  tbat  oil-producing  (not  oil-bearing)  shales 
include  a  similar  kind  of  bydrocarbon.  The  ordinary  bitumiuous  coals  often  bave  10  le  15  p.  c. 
of  oxygeu,  and  may  be  of  analogous  composition;  thougb  differing  much  in  the  précise  constitu- 
tion of  thèse  hydrocarbons,  some  conUiining  sucb  as  produce  a  pasty  fusion  or  incipient  décom- 
position wben  heated  (caking),  and  others  such  as  undergo  no  semi-fusion  (non-caking).  The 
brown  coals,  in  which  tbere  are  20  to  35  p.  c.  of  oxygen,  must  include  other  kinds  of  oxygenated 
hydrocarbons,  of  the  insoluble  kinds.  But  mlcroscopic  examinations  appear  to  sbow  that 
Woody  flber  is  présent  in  it  in  varions  stages  of  altération. 

Besides  oxygenated  hydrocarbons,  tbere  may  also  be  présent  simple  hydrocarbone  (tbat  is, 
contain ing  no  oxygen).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen 
(2-3  p.  c.)  in  tbe  Tyneside  cannel,  wbile  the  hydrogen  is  as  large  in  amount  as  in  any  cannel  or 
bitumiuous  coals.  And  tbere  are  various  bitumiuous  coals,  low  in  oxygen,  that  suggest  the 
same  conclusion.  At  présent,  however,  chemistry  knows  of  no  simple  hydrocarbons  that  are 
Insoluble  in  napbtha  and  benzène. 

The  présence  offree  carbon  is  naturally  inferred  from  the  composition  of  coals  like  the 
anthracites,  which  afford  very  little  volatile  matter.  But  even  thèse  coals  contain  ordinarUy 
1*5  to  2*5  p.  c.  of  each  oxygen  and  hydrogen;  and  Berthelot  holds  that  tbey  are  bydrocarbon 
compounds  like  other  coals. 

Tbe  portion  of  coal  soluble  in  naphtha  or  benzène,  altbough  small  in  amount,  indicates  the 
présence  of  other  hydrocarbons— simple  or  oxygenated— oils  or  resins.  Their  nature  remains  to 
be  ascertained.  Fyfe  obtained  by  means  of  naphtha,  from  the  Torbane  minerai,  1*2  and  1*4 
p.  c;  from  cannel  coal,  2-4  p.  c;  and  from  Newcastle  caking,  in  three  expérimenta,  4*2,  5*8. 
9*8  p.  c.  of  soluble  material.  Thèse  results  do  not  accord  with  the  ordinaiy  statementa  with 
regard  to  the  insolubility  of  coal,  and  the  subject  needs  more  extended  study. 

Coals  often  contain  reiins  disseminated  in  msible  points  through  the  mass,  which  maj  or  may 
not  be  of  soluble  kinds. 

Sulphur  is  présent  in  nearly  ail  coala.    It  is  supposed  to  be  usually  combined  with  iron. 
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«nd  wben  the  coal  affords  a  red  ash  on  burning,  tbere  is  reason  for  believiDg  this  true.  But 
Percy  mentions  a  coal  from  New  Zealaud  which  gave  a  peculiarly  white  ash.  although  contain> 
ing  2  to  3  p.  c.  of  sulphur,  a  fact  showing  that  it  is  présent  not  as  a  sulphide  of  iron,  but  as  a 
constituent  of  an  orgauic  compound.  Tbe  discovery  by  Cburch  of  a  resin  coutaiuing  sulpbur 
<9ee  Tasmanitb,  Trinksritb,  etc.,  p.  1010)  gives  reason  for  inferriug  tbat  it  may  exwt  in  tbis 
coal  in  tbat  state,  altbougb  its  présence  as  a  constituent  of  otber  organic  compounds  is  quite 
possible.     Sulpbur  is  also  présent  as  an  organic  compound  in  succînite  (Helm.  p.  1002). 

Tbe  présence  of  nitrogen,  sometimes  2  p.  c,  proves  tbe  présence  of  uitrogenous  bydro- 
carbons;  but  of  wbat  nature  is  unknown. 

Tbe  impurities  présent,  wbicb  constitute  tbe  €uh  of  tbe  coal,  consist  of  silica  or  quartz,  oxide 
of  iron,  clay,  and  otber  aluminous  silicates,  or  sucb  infredieuts  as  make  up  tbe  mud  and  clay  of 
fine  soil  or  alluvium;  also  some  silica,  potasb,  and  soda,  derived  from  tbe  original  végétation. 
Tbe  asb  in  tbe  purest  minerai  coal  amounts  to  but  0*26  to  1  p.  c.  ;  but  in  tbat  wbicb  passes  for  tbe 
beat  tbere  are  ordinarily  5  to  8  p.  c;  and  in  most  tbat  is  used  for  fuel  tbere  are  8  to  16  p.  c. 

Coal  occurs  in  beds,  interstratified  witb  sbales,  sandstoues,  and  conglomérâtes,  and  some- 
times limestones,  forming  distinct  layers,  ivbicb  vary  from  a  fraction  of  an  incb  to  30  feet  or 
more  in.  tbickness.  In  tbe  United  States,  tbe  antbracites  occur  east  of  tbe  Allegbany  range,,  in 
rocks  tbat  bave  undergone  great  contortions  and  fracturings,  wbile  tbe  bituminous  are  lound 
fartber  west,  iii  rocks  tbat  bave  been  lessdisturbed;  and  tbis  fact  and  otber  observations  bave 
led  geologists  to  tbe  view  tbat  tbe  antbracites  bave  lost  tbeir  bitumen  by  tbe  action  of 
beat.  For  observations  on  tbe  geological  relations  of  coal  beds,  référence  may  be  made  to 
.geological  trejitises. 

Tbe  arigin  of  coal  is  mainly  vegetable,  tbougb  animal  life  bas  contributed  somewbat  to  tbe 
resuit.  Tbe  beds  were  once  beds  of  végétation,  analogous,  in  most  respects,  in  mode  of  foima- 
tion  to  tbe  peat  beds  of  modem  times,  yet  in  mode  of  burial  often  of  a  ver}'  différent  cbai-acter. 
Tbis  vegetable  origin  is  proved  not  only  by  the  occurrence  of  tbe  leaves,  stems,  and  logs  of 
plants  in  the  coal,  but  also  by  tbe  présence  tbrougbout  its  texture,  in  many  cases,  of  tbe  forms 
of  the  original  tibers;  also  by  tbe  direct  observation  tbat  peat  is  a  transition  state  between 
unaltered  vegetable  débris  and  brown  coal,  being  sometimes  found  passing  completely  into  true 
brown  coal.  Peat  differs  from  true  coal  in  want  of  bomogeneity,  it  visibly  conlaining  vegetable 
fibers  only  partially  altered;  and  wberever  cbanged  to  a  flne-textured  bomogeneous  material,  even 
tbougb  hardly  Consolidated,  it  may  be  true  brown  coal 

Extensive  beds  of  minerai  coal  occur  in  Great  Britain;  in  France,  Spain,  Belgium;  in 
Netberlands,  Prussia,  Bavaria,  Austria,  northein  Italy,  Silesia.  Riissia  on  the  south  near 
tbe  Azov,  and  also  in  tbe  Altai.  It  is  found  in  Asià,  abundantly  in  China,  in  Persia  in  tbe 
Cabul  territory,  and  in  the  Eborassan  or  northem  Persia,  in  Hindostan,  nortb  of  tbe  Gulf  of 
-Cutcb,  in  tbe  province  of  Bengal  (the  Burdwan  coal*field)and  Upper  Assam,  in  Bomeo.  Labuan, 
Sumatra,  several  of  tbe  Philippines,  Formosa,  Japan,  New  Soutb  Wales  and  otber  parts  of 
Australia,  New  Zealand,  Eerguelen  Land;  in  America,  brides  tbe  United  States,  in  Chili,  at 
tbe  Straits  of  Magellan,  at  Nauairoo  on  Vancouver's  Island,  at  Melville Island  in  tbe  Arctic  seas, 
and  in  tbe  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfoundland. 

In  England,  tbe  piincipal  coal  fields  are  tbe  Manchester  of  Lancasbire  and  Chesbire:  tbe 
'Great  Central  of  Soutb  Yorksbire,  Nottingham,  and  Derby;  that  of  Soutb  Wales,  Glamurgau- 
sbire.  etc.;  tbe  Newcastle  field  of  northem  England.  In  Scotland.  a  range  of  beds  ex  tends 
^tcross  from  the  Firtb  of  Fortb  to  tbe  Firtb  of  Clyde;  whole  area  1650  sq.  m.  In  Irelaud,  tbe 
three  are  the  Limerick  fields  about  the  mouth  of  tbe  Shannon,  the  Eilkenny  fields  to  the  east- 
ward,  and  tbat  of  Ulster  on  tbe  nortb.  Cannel  coal  occurs  in  Great  Britaiu  ut  L<Kniahago  in 
Lanarkshire,  about  20  m.  from  Glasgow;  also  near  Wigan  in  Lanoisbire.  and  West  Wem^'ss 
in  Fyfe. 

Minerai  coal  occurs  in  France,  in  small  basins,  88  in  number,  and  coverin?  in  ail,  according 
to  Taylor,  j^j  of  the  whole  surface.  The  most  important  are  the  basin  of  tne  Loire,  between 
the  Loire  and  the  Rhône,  and  that  of  Valencieunes  on  tbe  nortb,  adjoining  Belt^ium.  In 
Belgium,  it  oocupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and 
Hainault,  and  the  eastern  extending  over  Liège. 

In  the  United  States  tbere  are  several  separate  coal  areas  ;  of  thèse  tbat  of  eastern  Pennsyl- 
Tania  produces  practicttlly  ail  tlie  anthracite  of  the  country,  while  the  oihers  yield  bituminous 
«coal.  One  of  thèse  areas,  the  Appahichian  coal  tield,  commences  on  the  nortb,  in  Pennsylvunia 
and  southeastera  Ohio,  «ud  sweepiug  south  over  western  Virginia  and  eastern  Eenliuky  and 
Tennessee  to  the  west  of  the  Appnlachinns,  or  partly  involved  in  iheir  ridges,  it  continues  to 
Alabama  near  Tuscaloosa,  where  a  bed  of  coal  lias  been  opencd.  Il  embraces  several  isolated 
patches  in  tbe  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  bas  been  esti- 
niated  at  15,437  sq.  m,  or  ^  the  whole  area  of  the  state.  A  second  coal  area  (the  Illinois)  lies 
adjoining  the  Mississippi,  and  covers  the  larger  part  of  Illinois,  tliough  much  broken  into 
patches,  and  a  small  nortb  west  part  of  Eentucky  ;  it  is  continued  westward  over  a  portion  of 
lowa.  Missouri,  Eansas.  Arkansns,  and  nortiiern' Texas  west  of  the  Mississippi.  The  latter  area 
is  divided  along  the  Mississippi  by  a  narrow  belt  of  Silurian  rock  ,  the  whole  area  is  about  tbe 
same  witb  tbat  of  the  Appalachian  coal  field.  Another  area  covers  the  central  portion  of 
Michigan,  not  far  from  5000  sq.  m.  in  area.  Besides  thèse,  tbere  is  a  smaller  coal  région  in 
Rbode  Island,  wbicb  croi>s  ont  across  the  nortb  end  of  tbe  island  of  Rhode  Island,  and  appeara 
to  tbe  northward  as  far  as  Manstield,  Massachusetts  ;  tbe  coal  from  tbis  région  is  chiefijr  a 
grapbitic  carbon  not  useful  for  ordinary  combustion.  Tbere  is  also  coal  (Triassic)  in  N.  Carolma. 
Tbere  are  further  extensive  coal  fields  in  the  Rocky  Mountains,  chiefly  bituminous  or  semi-bitu- 


1024  HTBROCARBON  C0MP0UND8. 

minous,  and  of  more  récent  geological  time  tban  the  Carboniferous  ;  much  of  it  belonss  to- 
the  Laramie  epoch  ;  thus  at  Carbon,  Hallville,  Wyoming  ;  Evanston  and  Coalville  in  Utah  ; 
at  many  points  in  Colorado,  abundant..  Further,  in  Dakoia,  Montana,  Idaho,  Utah  ;  also  on  the- 
Paciâc  coast,  as  at  Carbooado  near  Tacoma,  at  Bellingham  Bay,  and  other  points  in  Washington; 
in  Oregon,  California.    Tbere  are  also  said  to  be  useful  coal  deposlts  in  Alaska. 

For  a  gênerai  account  of  the  coal  fields  in  the  United  States,  see  Min.  Res.  U.  S.,  1886,  p. 
234  0<M9.  (Ashbumer);  also  the  otber  volumes  of  Min.  Res.  U.  S.;  further  the  geol.  reports  of 
Pennsyivania,  Obiu,  etc. 

Oîrt  of  the  borders  uf  the  United  States,  on  the  northeast,  conmiences  a  fifth  coal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  wbich  covers,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  m.,  or  t  the  whole  area  of  thèse  provinces. 

The  mines  of  western  Pennsylvania,  commencing  with  those  of  the  Blossburg  basin,  Tioga 
Co.,  those  of  the  States  west.  and  those  of  Cumberland  or  Frostburg.  Maryland,  Ricbmond  or 
Ch£»terfield,  Va.,  and  other  mines  sou  th.  are  bitumirums.  Those  of  eastem  Pennsylvania  con- 
stituting  several  detached  areas — one,  the  SehuylkUl  coal  fleld,  on  the  south,  worked  principally 
at  Maucb  Chunk  on  the  Lebigh,  and  at  Poitsville  ou  the  Schuylkill— anotber,  the  Wyoming  coal 
field,  worked  at  Carbondale,  iu  the  Lackawauna  région,  and  near  Wyoming,  besides  othen- 
intermediate — those  of  Rhode  Island  and  Massachusetts,  and  some  patcbes  in  Virginia,  are 
ani/iradteê,  Canuel  coal  is  fouud  near  Greensburg,  Beaver  Co.,  Pa.,  in  Eeuawha  Co.,  Va.,  at 
Peytona,  etc.  ;  also  in  Eentucky,  Ohio,  Illinois,  M&souri,  and  Indiaua  ;  but  part  of  the  so^mlled 
cannel  is  a  coalv  shale. 

Brown  coal  comes  from  coal  beds  more  récent  thau  those  ôf  the  carbouiferous  âge.  But 
much  of  tbis  more  récent  coal  is  not  distinguisbable  from  otber  bituminous  coals.  The  coal  of 
Richmond,  Virginia,  is  supposed  to  be  of  the  Liassic  or  Triussic  era.  Coal  of  Cretaceous  or 
Tertiar}^  âge  occurs  on  the  Pacitic  coast.  and  in  manv  places  over  the  eastem  slopes  of  the  Rocky 
Mountains,  where  a  '*  Lignitic  formation"  is  very  widely  distributed  as  noted  above. 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  coal.  The  first  sentence, 
in  the  synonymy,  from  Aristotle  evidently  alludes  to  minerai  coal  of  some  kind  ;  and  the  first 
of  the  two  cited  from  Theophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  substance, 
and  perhaps  the  same  spécimens.  Tbc  locality  of  tbe  latter,  Liguria  (or  northwestern  Italy 
along  tbe  Mediterranean),  where,  he  adds,  tbere  also  is  amber,  may  be  taken  with  some  freedom, 
as  articles  brought  by  vessels  trading  w  ith  Liguriau  ports,  even  tbough  coming  from  French 
ports  beyoud,  might  be  referred  to  Liguria.  Elis,  on  the  way  to  Olympias,  is  given  as  auotber 
locality.  The  sentence  ends  with  tbe  statement  that  "  thèse  coals  are  used  by  the  smitbs," 
sbowing  that  tbe  value  of  the  substance  as  fuel  was  well  understood  at  the  time  (4th  century 
B.c.).  Theophrastus  says  further,  tbnt  it  will  continue  to  burn  as  long  as  any  one  blows  it,  but 
on  stopping  it  deadens,  but  ma^  be  made  to  burn  again  ;  and  that  it  bums  with  a  strong  dis- 
agreeable  odor.  The  second  citation  from  encb.  Aristotle  and  Theophrastus,  relates  to  a  similar 
coal.  Tbe  locality,  in  Tbrace,  identifies  it  witb  the  Thracùin  stone  of  Dioscorides  and  Pliny.  the 
locality  of  wbich.  according  to  tbe  former  (from  Aristotle),  was  at  Sîntia,  on  the  river  Pontus  (on 
tlie  Macedouian  border  of  Tbracia,  to  the  west  of  tbe  présent  Constantinople)  According  to 
Dioscorides  and  Pliny  (quoting  further  in  part  from  Aristotle's  "  Wonderful  Tbings  bcard  of  "), 
waier  would  make  tbe  Thracian  stoue  to  burn,  and  oil  extinguisb  it  ;  which  is  either  altogether 
a  fable,  or  a  partial  truih  based  on  somebody's  observation  that  masses  or  piles  of  impure 
py rit i ferons  coal  will  become  bot,  and  sometimes  iguited,  in  conséquence  of  beiugwet.  Aris- 
totle mentions  its  bituminous  odor  wheu  buriiiug. 

Tbe  O agates  {vfhence  our  worà  jet)  occurred.  according  to  Dioscorides  and  Pliny.  atGagaa 
or  Ga^es,  a  place  in  Lycia  (Asisi  Minor).  'l'be  former  describes  it  as  black,  smootb,  and  com- 
bustible, to  which  Pliny  add»  that  it  was  Ifgbt,  and  looked  mucb  like  wood,  and  that  it  emitted 
a  disagreeable  odor  when  rubbed,  and  burncd  with  tbc  smell  of  sulpbur.  It  was.  in  ]>art  at 
least,  true  lignite.  Some  of  tbe  best  known  localities  of  jet  are  tbe  Yorkshire  coast  in  £ngland, 
near  Whitby  {W/iitbg  Jet),  Aude  iu  France:  also  rSpain,  Bobemia,  etc. 

Byerite  Mallet,  Am.  J.  Se,  9,  146,  1875.  A  minerai  coal  from  Middle  Park,  Colorado. 
It  belongs  to  the  class  caking- bituminous,  and  gave  on  analysis  :  89 '95  p.  c.  volatile  matter  (gas 
and  tarry  oil),  54  03  p.  c.  fixed  residue  (coke  and  ash),  and  6*02  p.  c.  water.  G.  =  1*S23.  Color 
jet-blacK.  Powder  brown.  Reserables  albertite  in  the  large  amount  of  gas  and  tarry  oil 
yielded  by  it,  but  dijffers  in  being  beavier  and  in  yielding  no  soluble  products  with  carbon 
disulpbide,  ether,  etc.  Also  resembles  torbanite,  but  is  beavier,  does  not  crackle  in  the  fire,  and 
melts  and  intumesces  when  heated. 

HuMiNiTB.  A  hydrocarbon  from  Ostmark,  in  Wermland,  Sweden,  which,  according  to 
Ekman  (Ofv.  Ak.  Stockh.,  26,  188,  1868),  bas  tbe  composition  (ash  free)  :  C  67*16,  O  29-83, 
H  2-55,  N  0-47,  S  [0  40]  =  100.  A  similar  coal  from  Grytbytte,  Finberget,  Sweden,  bas,  accord- 
ing to  Helland  {Qt.  Fôr.  Fôrh.,  2,  521,  1875),  tbe  composition  (ash  free):  C  67*67,  O  28'11^ 
H  8-89.  N  tr..  S  0-83  =  100. 

Anthraxolite  B.  J.  Cha/pman.  A  black  combustible  coal-like  substance  of  varying  com- 
position, found  in  Québec  and  Ontario. 

WoLLONGONGiTE  B.  SilUman,  Am.  J.  Se,  48,  85,  1869. 

Tbis  name  was  given  provisionally  to  a  supposed  hydrocarbon  from  WoUongonff,  New 
South  Wales,  1.  c,  occurring  in  cubical  blocks,  witbout  lamination  ;  fracture  broad  conâ^oidal. 
It  is  shown  by  Liversidge  to  be  simply  a  carbonaceous  sbale  or  kerosene-êhcUê. 
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This  supplementary  chapter  includes  :  First,  descriptions  of  certain  species,  fairly  well  estab- 
Ushed,  but  as  yet  of  unknown  composition.  Second,  a  summary  of  récent  additions  to  min^ 
eralogical  literature,  which  bave  appeared  during  tbe  eigbteen  montbs  in  wbicb  tbe  preceding 
pages  bave  been  passing  tbrougb  tbe  press,  but  too  late  to  find  tbeir  propei*  place.  This  is 
intended  to  make  tbe  work  as  complète  as  practicable  to  near  tbe  close  of  1891.  Tblrd,  brief 
accounts  of  many  doubtful  species,  baving  little  or  no  claim  to  récognition.  Tbis  last  portion 
of  tbe  cbapter  contains  for  tbe  most  part  références  of  récent  date.  Tbe  list  miglit  be  almost 
indetinitely  extended,  but  tbe  autbor  does  not  believe  tbat  it  would  be  a  real  service  to  mineral- 
ogical  science  to  attempt  to  call  to  life  tbe  many  bad  or  doubtful  species,  wbicb  bave  been 
once  referred  to  in  tbe  literature,  but  most  of  tbem  long  since  forgotten. 


AftRiNiTB  Lasaulx,  Jb.  Min. ,  852,  1876,  60,  1877.  A  compact,  eartby  minerai  substance,  of 
a  brigbt  blue  color.  from  tbe  Pyrénées.  H.  =  3-4.  G.  =8  018.  Sbown  by  Des  Cloizeaux  to 
be  a  beterogeneous  mass,  consisting  of  a  blue  paste,  inclosing  différent  minerais,  perbaps  owing 
its  color  to  artificial  means.  See  Rg.,  Zs.  G.  Ges.,  27,  284,  1876  ;  also  Macpberson,  Jb.  Min., 
2,  98,  1882.    Analyses  are  quoted  in  App.  m,  p.  2,  1882. 

Agnilazito  F,  A.  Oenth,  Am.  J.  Se..  41,  401.  1891. 

Isometric.  In  skeleton  dodecabedrons,  often  elongated  in  tbe  direction  of  a  cubic  or 
octabedral  axis. 

No  cleavage.  Fracture  backly.  Sectile.  H.  =  2*5.  G.  =  7*686.  Luster  metallic,  bril- 
liant.    Color  iron  black.    Opaque. 

Oomp.— Sulpbo-selenide  of  silver,  Ag«S.Ag«Se  =  Sélénium  14*6,  sulpbur  5-9.  silver  79*5 
=  100. 

AnaL— F.  A.  Gentb.  1.  c. 

Se  14 82  8  586  Ag  7907  =  9975 

Anotber  détermination  gave  Ag  79*18. 

Pyr.,  etc.— In  tbe  open  tute  beated  slowly.  yields  metallic  silver,  a  sligbt  sublimate  of 
sélénium,  silky  needles  of  seleuium  dioxide  and  sulpbur  dioxide.  tbe  latter  fonning  a  small 
quanlity  of  silver  sulpbate. 

Oba.— From  tbe  San  Carlos  mine  at  Gnanajuato.  Mexico:  very  rare.  Named  after  tb« 
superin tendent  of  tbe  mine,  Sefior  Aguilar. 

Alt.— Aguilarite  is  altered  on  tbe  surface;  the  crystals  losing  Ibeir  sbarp  edges  and  some- 
times  becoming  penetrated  by  boles  sbowing  metallic  silver  and  à  coating  of  microscopic  iron- 
black  crystals,  sometimes  in  bexagonal  scales.  An  analysis  of  tbe  brittle  iron  black  altération- 
product  gave  : 

8  8b  As  Ag  Cu  Fe 

18  62  10-82  1-29  67*08  6*44  0*82  =  10007 

Tbis  corresponds  to  5(Ag.Cu)tS.(Sb,  As)flSa.  or  a  cupriferous  stepbanite. 

Albita,  p.  827.  Glinka  bas  given  a  monograpb  on  Russian  albite  from  the  localitiet 
Kerebinsk  in  Govt.  Orenburg,  Easbek,  Kysbtimsk,  Mursinka,  and  Sbishimsk.  Tbe  albite  from 
Eerebinsk  and  Kaabek  proved  to  be  tbe  purest,  and  of  tbese  tbe  former  gaye  tbe  anthor  : 

d  :  ô  :  è  =  0-6380  :  1  :  0*5573;  .t  =  94'  5',  fi  =  116**  27',  r-^  '^' 

Angle  of  rbombic  section  on  b  (010),  27"  80'.  [Rusa.  Bergjournal,  1889.]  Jb.  Min.,  >  «IH 
réf.,  1891. 
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MûQzing  bas  investigated  the  Pfitschtha)  pericline  and  flnds  that  the  ciystals  consist 
essentially  ol  aa  oligoclase,  rich  in  soda,  upon  wliîch  albite  bas  been  deposited  in  parallel  posi- 
tion, especially  in  tbe  cavities  of  tbe  original  crystals;  tbis  albite  follows  tbe  same  twinning  laws. 
Tbis  conclusioii,  based  upon  an  optical  examiiîation,  is  con^med  by  analysis.  Jb.  Min..  2.  1, 
1891.  t--  f 

Amphibole,  p.  885  et  âeq, 

Tbe  cbemical  constitution  ot'  tbe  anipbiboles  is  discussed  by  Haefke  in  an  inaug.  dissertation 
(Berlin,  1890).    He  gives  tbe  foUowing  analyses,  1-8  : 

G.  SiO,    TiO,    Al.O,   Fe,0,   FeO    MgO     CaO    Na,0  K.O    H,0      F 

1.  Pierrepont    8081        6590      —       129      078      2-88    2296    1225    124    066    IW    062 


r=  10001 

iv 


2.         *'  8008        5718    0*20      210      029      185    21*86    1209    8'08    0*91    1*42    0*90 

[Li,0  0*26  =  101-54 
8.         "  2*981        55*82    016      8*21      0*82      0*69    22*61    12*59    1*98    0*62    1*27    1*81 

[=10108 
4.  Snarum        8091        58*42    0*28      812      2*52      7*86    18*22    10*28    8*17    014    1*11    1*52 


[=  101*09 

5.  Ersby  41*20    0*48    15*40      2*49      4  67    1515    12*26    8*44    1*98    1*81     1*86 

[=  10019 

6.  Mte.  Somma 8*818       88*84      —     18*70      6*68    10  90    11*41    11*70    8*08    2*61    1*74    0  70 

[=  101*81 

7.  Edenville      8  288       41*67    0*85    11*88      1*88    16  28    10*29    11*85    8*76    0*96    2*18      — 

[=  100-55 

8.  Etna  40*20  8*84  14*62   —  18  77  18  49  1210  8*02  0*70   —   — 

[=r  101*24 
■ 

Scbneider  bas  also  given  a  séries  of  analyses,  9-14,  of  basaltic  bomblende,  sbowing  a  con- 
sidérable degree  of  constancy  in  composition,  except  in  tbe  FetOs  and  FeO.  Zs.  Er.,  18,  579, 
1891. 

G.  SiO,    TiO,  Al.O,  Fe,0,  FeO   MgO     CaO  Na,0  K,0 

9.  Oitenberg  8*249        40*66  4*99  14*89  10*84  0*57    12  88  12*80  1*59    1*77  =  100*49 

10.  Bohemia  89*75  5*40  15*00  7*86  2*89    1416  12*97  1*92    1*61  =  101-56 

11.  Hartlingen  8*247        40*15  5*21  14*34  7*80  4  58    18*14  11*75  2*31     114  =  100*87 

12.  Hoheberg  8*247        4014  4*26  14*80  707  6  ^S"  11*62  1200  2*22    1*85=    99*44 
18.  Wolkeuburg  89*29  4  86  16*57  9*18  8*19    10*40  12*90  undeL 

14.  Laacber  See     8*245       8905    4  68    15*45      6*89    7*84^11*28    18-75    184    0*94^100*22 

•  Incl.  0*21  MnO.  *  Do.,  0*81  MnO 

Lane  and  Sbarpless  bave  described  an  iron-maçnesium  ampbibole.  called  by  tbem 
grûnerite.  which  occurs  with  ibe  iron  ores  of  L.  Supenor.  Il  resembles  aciinolite.  but  corre- 
sponds chemically  to  the  varîety  curamingtonite  (p.  890).  Sbows  polysyntbetic  twinning  la,  and 
also  striatîons  |  e,  It  is  colorless  or  slightly  greenisb  or  brownisb;  faintly  pleocbroic.  Eitmc- 
lion-angle  20'.    Analysis  of  pure  material  from  tbe  Cbampion  mine,  Am.  J.  Se,  42,  605,  1891  : 

SiO,  A1,0,         Fe,0,  FeO  MgO  Alk.  H,0 

76*82  0*56  0  99  6*96  12*47  tr.  2  80  =  100*20 

Néphrite  bas  been  extensively  mined  in  the  mountains  of  Nan  Cban,  China.  Martin,  C.  U.. 
112.  1158.  1891.    Anals.,  B.  Columbia,  see  Harrington,  Trans.  R.  Soc.  Canada,  61.  1890. 

Khnislicbov  bas  accomplished  the  difficult  task  of  obtaining  amphibole  in  artiflcial  crystals 
bv  ft  hydiothermal  method.  A  mixture  «f  the  following  substances  was  tnken  :  8  per  cent 
amieous  solution  of  colloïdal  silica;  an  aqueous  solution  of  alumina,  and  also  of  fernc  and 
feiTOu^î  hydrate;  lime-water;  freshly  prcpared  magnésium  hydrate  suspended  in  water.  and 
finally  some  drops  of  caustic  soda  and  potash.  Tbis  mi.\ture.  forming  a  ralher  sliff  gelatinoua 
inass.  was  heated  in  a  sealed  glass  vessel  lo  550"  for  three  months.  wilh,  however,  some  inler- 

"^"^  At  the  end  of  thîs  tîme  the  mass  had  been  converted  into  a  greenisb  brown  pulp  in  which 
"were  dnrk-oolored  shining  prismatic  crystals.  sbowing  the  ferras  :  b  (010).  m  (110),  r  (011).  with 
011  A  oïl  —  SI'*  82':  cVâvage  not  distinct.  Pleochroism  not  strong  Optically  — .  Extiuciion- 
angle  17°  56'.     Absorption  c  =  t  >  a.     Axial  angle  2V  =  82'.     An  analysis  gave  : 

SiO,    A1,0,    Fe,0,     FeO       MgO      CaO     Na,0    K,0      ign. 
G.  ^B245      42*85      811      7*91      10*11      14*88      18  21      2*18      1*87      0*91  =  100  98 
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lu  addition  to  thèse  crystals,  obviously  a  kind  of  hornblende  (cf.  anals.  above  and  on  p.  806), 
there  were  obtained  at  fhe  same  time  crystals  referred  to  a  pyrosene  near  diopside;  also  îsotropio 
crystals  and  grains  referred  with  a  question  to  analcite;  quartz  crystals;  adularia  in  tabuTar 
crystals.     Jb.  Min.,  2,  86.  1891;  C.  R..  112.  677.  1891. 

See  ABTOCHITE  below. 

AvosiALiTB  O,  A,  Kaenig,  Am.  Inst.  Mng.  Eng.,  Philadelphia  meeting.  1876. 

A  name  provisionally  given  to  what  appears  to  be  alast  stage  of  altération  of  jeflersonitc  The 
form  of  the  original  minerai  is  preserved  perfectly,  even  the  strong  basai  parting.  Light,  like 
pumice;  color  in  thin  section  blood-red.  Called  anomalite,  because  it  does  not  give  B.B.  wiih 
sait  of  phosphorus  the  manganèse  bead,  although  containins  some  80  per  cent  of  MnaOs,  on 
account  of  the  présence  of  cobalt  and  nickel,  whose  combined  color  is  green,  and  this  extinguishea 
the  red  of  the  manganèse. 

Anorthitb.  p.  887.  Lévy  and  Lacroix  bave  determined  the  principal  indices  of  réfraction 
for  crystals  from  Saint-Clément.    Their  values,  together  with  the  analysis,  are: 

SiO,       Al,Oi       CaO        NatO  Extinction  on  & 

a  =  1-574      r  =  1-586  46  05       8510       1882        [058]  =  100  -  87* 

The  plane  8  i  t  intersects  the  (real)  obtuse  angle  eb  and  makes  the  (real)  angles  c8  =  183*. 
bS  =  120^    C.  R,  111.  846, 1890. 

• 

Apatttb,  p.  762.  Described  as  probably  occurrine  in  the  Thomas  slags,  with  also  certain 
compounds  of  calcium  sulphate  and  calcium  silicate,  by  Stead  and  Ridsdale,  J.  Ch.  Soc.,  61, 
601,  1887;  also  Miers.  ibid.,  p.  608.     Cf.  also  Hutchings.  Nature.  36,  460,  1887. 

A  work  on  the  occurrence  of  apatite  and  phosphates  in  gênerai  has  been  publlahed  recently 
by  F.  Wyatt  (The  Phosphates  of  America,  New  York,  1891). 

Aragonits,  p.  281.  Buchrucker  has  described  cirstals  from  Leogang  in  Salzburg, 
showing  the  new  form  (850,  i4).  The  axial  angles  obtained.  are  :  2£r  =  80''  88' Li,  2Et  =  80"* 
48è  Na,  2Ep.  =  80'  57'  Tl.    Zs.  Kr.,  19,  140,  1891. 

AsTOCHiTB  ^ôgren,  G.  FOr.  F5rh.,  13.  604,  November,  1891.  A  new  kind  ot  an.pnibole 
from  L&ngban  in  Wermland,  Sweden.  It  forms  a  rather  coarse  cnrstalline,  short  columnar, 
ftggregate  together  with  rhodonite,  and  has  been  locally  known  as  '*  olue  rhodouite."  Crystal- 
lization  monoclinic.  cleavage-angle  56°  27',  crystals  not  observed.    Color  varyiDg  from  bfue  to 

Srayish  violet;   for  the  former  the  extinction-angle  (with  é)  la  15°  40',  for  the  Utter  17"  15'. 
ptically  négative;  axial  plane  |  h, 
AntUyses  by  R.  Mauzelius  gave: 

CaO    Na,0     K,0     H,0       F 

5-44      617      1-60      1-56      015  =  99-70 
5-88      402      1-66      277      009  =  99*86 

The  above  correspond  to  the  composition  of^a  normal  metasllicate,  consisting  of 
(Mg,Mn,Ca;SiOs  and  (Na,K,U)iSiOs.  Named  from  aoroxos,  misHng  the  mark,  aming  MUy^ 
in  allusion  to  the  fact  that  it  was  at  first  regarded  as  a  pyroxene.  It  does  not  seem  to  be 
very  far  from  richterite,  p.  891. 

AuBRLiTB.  p.  489.  Lemon-yellow  crystals  from  Price's  Land,  Henderson  Co.,  N.  C,  bave 
been  analyzed  by  Hidden  and  Mackintosh,  Am.  J.  Se,  41,  488, 1891.  Hie  crystals  are  in  part 
twins,  slnular  to  those  of  rutile,  zircon,  etc.    Analysis: 

SiOî         P,0»  ThO,  Fe,0,  H,0 

G.  =  4051-4075  6*84  858  [7216]        •   1*78  10*64  =  100 

BABiiTGToinTB,  p.  881.  Artificial  crystals  bave  been  measured  by  Buchrucker,  Zs.  Er.,  18, 
626,  1891.    He  calculâtes  the  axial  ratio: 

<î:î:  é  =  1-08066  : 1 :  062870;  a=  77"  88',  /5  =  108*  84',  ^  =  97*  7 

Baritb,  p.  899.  On  crystals  from  the  Puy-de-Dôme,  see  Gonnard,  Bull.  Soc.  Min,,  14b 
174,  1891. 

Bbaumontite  c.  t.  Jackson,  Am.  J.  Se.,  37.  898,  1839.  A  supposed  "native  crenated 
hydro-silicate  of  copper  "  from  Chessy,  France.    Nained  after  Prof.  L.  Elle  de  Beaumont. 


G. 

SiO, 

FeO 

MnO 

MgO 

1.  Bluê           8-05 

56-25 

0-15 

6-49 

21-89 

2.  QT,-woUt  810 

54-76 

0-21 

12-71 

17-82 
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BsRNARDiNiTB  /.  M,  StUlman.  Described  as  a  new  fossil  redn  from  San  Bernardiuo,  Cal. , 
Am.  J.  Se,  18,  57,  1879;  later  regarded  as  an  exiidation  from  a  species  of  conifer,  whicb  had 
received  its  particular  characters  from  exposure  to  tUe  atmosphère  (ib.,  20,  98,  1880).  It  is 
finally  showD  by  J.  Stanley-Brown  to  be  a  fuugous  growth  on  Polyporu»  affidnctUs,  impregnated 
by  régnons  material.    Ibid.,  42,  49,  1891. 

Bbrtrakditb,  p.  545.  Observed  at  La  Mercerie  near  the  bridge  of  the  Verrière,  La 
Chapelle-sur-Ërdre.  Lacroix  and  Baret,  Bull.  Soc.  Min.,  14,  189,  1891. 

Also  noted  in  cavities  in  the  béryl  of  Limoges,  Haute  Vienne,  Michel,  Bull.  Soc.  Min.,  14, 
76,  1891. 

Bbrtl,  p.  405.  Investigation  of  the  optical  anomalies,  by  ▲.  N.  Eamozhitsky,  Vh.  Min. 
Qes.,  27.  1,  1891,  and  Zs.  Kr.,  19,  209,  1891. 

Analysis  of  white  crystals  occurring  at  the  tin  mine  of  Winslow,  Me.,  gaye  HUlebrand» 
U.  S.  G.  Surv.,  Bull.  66.  58,  1889: 

SiO,    TiO,  A1,0«   Fe,0«    BeO    MgO  K,0,Cs,0    Na,0  Li^O   H,0 
G.  =  3-707      65  21      tr.      1850     0-88     1303     009         014  087    016    1 80 •  =  10013 

•  After  drying  at  110^ 

BiNDHEiMiTB,  p,  862.  Analyzed  by  Tscheme  from  Litica  in  Bosnia,  where  it  occurs  as  an 
alteration-product  of  boumonite,  Vh.  G.  Reichs.,  211,  June  30, 1891: 

Sb,0»  37-48  PbO  5012  Fe.O,  560  H,0  7-39  =  10059 

BiSMUTniNiTB,  p.  38.  A  seleniferous  variety  from  Guanajuato,  Mexico,  in  prismatic 
crystals,  has  been  analyzed  by  Genth: 

G.  =  6-306  I  8  1406  Bi  7754  Se 8-80  =  100-40 

Formula:  4Bi9St.Bi,Se«.     Am.  J.  Se,  41,  402,  1891. 


BoLéiTE  Mallard  and  Oumenge,  C.  R.,  113,  519.  Oct.  26,  1891. 


cubic, 

index, 

bordcred  by  doubly  refracling  bands;  the  latter  are  regarded  as  belonging  to  thrèe  crystals 

uniaxial  and  négative. 

There  are  also  octahedral  crystals,  regarded  as  tetragonal,  with  the  forms  a  (100).  e  (001), 
4  (101);  the  measured  angles  are: 

ee'  =  74*  16'      and      ee"  =  *117*  27'  é  =  1*646 

G.  =  50  approx.  The  crystals  are  optically  uniaxial,  négative,  and  are  regarded  as 
correspond ing  to  the  pseudo-isometric  cubic  ciystals. 

The  composition  deduced  is  that  tentatively  given  to  percyliteon  p.  172,  viz.  PbCuCUCOH)i. 
with  the  addition  of  |AgCl.     Anal.: 

Cl  Pb  Cu  Ag        H,0         O 

1.  Cuhiecrptt.  19-98        4845        13*95        885        477        [400]  =  100 

2.  "        "  19-00        49-75        1450        870        400        [405J  =  100 

3.  Octdkedralcryst    197         50*7         150         94         undet. 

From  the  copper  mines  at  Boleo,  near  Santa  Rosalia,  Lower  Califomia.  The  copper  deposits 
faere  consist  of  beds  interstratified  in  the  tufas  and  conglomérâtes  resulting  from  the  destruction 
of  the  volcunic  rocks  of  the  région.  The  copper  is  présent  as  malachite,  azurite.  melaconite, 
cuprite,  atacamite,  also  as  silicates  and  rarely  as  the  sulphide.  Both  the  cubic  and  octahedral 
crystals  of  boléite  are  présent  in  an  argillacous  gangue,  and  immediately  associated  with  anglesite, 
cerussite,  phosgenite,  and  atacamite. 

The  authors  consider  the  Iwo  minerais,  respectively  in  cubic  and  in  tetragonal  pyramidal 
crystals,  as  essentially  identical,  a  pseudo-cubic  **  réseau  "  belonging  to  each;  from  the  ordinaty 
mineralogical  standpoint,  however,  it  seems  more  natural  to  regard  them  provisionally  (until  a 
more  complète  examinalion  of  percvlite)  as  dimorphous  forms  of  the  same  compound;  in  that 
<»se  the  name  boléite  would  naturally  belong  to  the  tetragonal  substance,  while  the  isometric 
minerai  would  be  united  with  percyliie. 
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BoMBiTiG  De  Boitmon;  Diifrénoy^  Min. ,  4,  289,  1859.    Ad  amorphous,  dark  blackish  gray 

minerai  **  from  uear  Bombay";   resembles  Lydian  stone.     Compact  witli  conehoidal  fracture. 

H.  =7.     G.  =  2*210.     B  B.  fuses  easily:    insoluble  in  acids.    An  analysis  by  Laugier  gave: 

SiO,  500,  A1,0,  10-5,  FeiO.  260.  MgO  3-5.  CaO  8-6,  C  30,  S  03  =  100  8     May  be  simply  a 

kind  of  tachylyte. 

Braunite.  p.  282.  Crystals  from  Lângban,  described  by  Flink,  show  the  new  forma: 
o  (304,  f-t).  l  (401.  4-t),  i  (524,  H)>  »  (^^2'  ^^)>  «  (fi^*  H)-  '^^  axial  ratio  obtalned  is 
é  =  0-99218,  from  111  A  lîl  =  70^  19'.    Anal.: 

Mn.O«  8477  SiO,  9*89  Fe^O,  4*23  CaO  0  34  MgO  015  =  9938 

Oxygen  (determined  by  Cl  set  f ree  with  bydrochlorîc  acid)  7-35  p.  c;  formula  RO.RO,. 
Ak.  U.  Stockh..  Bibaug,  16  (2),  No.  4,  1,  1891. 

Breithauftitb,  p.  72.  Sarrabus,  Sardinia,  analysis  by  E.  Mattirolo,  Rend.  Accad.  Linc, 
7  (2).  98.  1891. 

G.  =  8-42  Sb  65-07        As  020       NI  32-94        Co  029        S.  Ag,  Pb  tr.  =  9850 

Brewaterlinite.  a  new  fluid  in  the  cavitles  of  minerais  7>.  Brewster,  Ed.  Phil.  J.,  9, 
1823;  Trans.  K.  Soc.  Edinb.,  10,  1,  407,  1826;  Am.  J.  Se.,  7,  186,  1824,  12,  214  (with  a  plate), 
1827;  Phil.  Mag..  26,  174.  1863.  Brewsterline  Dana,  Min.,  559,  1850;  Brewstoline,  ib.,  471, 
1854. 

A  colorless  transparent  fluid.  occurring  in  cavities  of  topaz  crystals  from  Brazil,  Scotland. 
and  Australia.  of  chrysoberyl,  of  quartz  crystals  from  Québec,  amethyst  from  Siberia,  and  first 
described  by  Sir  David  Brewster.  The  cavities  are  mostly  microscopic,  but  occasion  al  ly  4  in. 
across,  or  even  larser.  They  are  geuerally  arranged  in  layers,  and  are  sometimes  counted  by 
thousands  in  a  single  crystal.  Index  of  refraction  1*2106,  for  the  fluid  from  an  amethyst  from 
Siberia;  1-1311  for  a  kiud  from  a  topaz;  boiling  point  in  a  vacuum  from  23''-29^  the  fluid  filling 
the  cavities  with  the  warmih  of  the  band  or  mouth;  highly  expansible,  between  10°  and  27"  more 
so  thau  water.     Volatilized  by  beat. 

Composition  not  definitely  known.  The  effect  of  moisture  on  the  dry  grains  was  regarded 
as  showing  that  the  substance  was  not  one  of  the  hydrocarbon  oils,  or  a  resin. 

Nordenskiôld  bas  recently  investigated  this  substance  (earlier,  Sorby,  Vogelsang&  Geissler, 
etc.)  and  coucludes  that  it  is  a  hydrocarbon  probably  belongiug  to  the  naphtha  group.  Jb. 
Min.,  1.  242.  1886. 

Oryptoliniie  or  Cr^toline  Dana,  Min.,  559,  1850,  is  another  liquid  with  a  refractive  index 
of  1-2946  occurring  with  the  above 

See  further  on  the  above.  5th  Ed.,  pp.  761.  762. 

Brookite,  p.  241.  Occurs  in  fine  crystals  at  YUle-ès-Martin.  near  St.  Nazaire,  Loire- 
Inférieure.    Lacroix.  Bull.  Soc.  Mhi..  14. 192,  1891. 

Butyrellite.  Bog  Butter  WUltamson,  Lieb.  Ann.,  64, 125, 1845.  Butyrit  Oloeker,  Syn., 
^9,  1847.  Butyro-limnodic  Acid  Brazier,  Chem.  Gaz..  375,  1852.  Butyrellite  Dana,  Min.,  747, 
1868. 

A  biitter-like  substance  from  the  peat  bogs  of  Ireland.  Supposed  to  be  a  native  hydrocar- 
bon. but.  after  a  thorough  chemical  examination.  Macadam  bas  proved  that  it  is  of  animal  not 
minerai  origin,  and  is  simply  butter;  ail  of  the  teu  samples  imaîyzed  showed  the  présence  of 
hairs.  microscopically  like  those  of  a  cowl  In  one  case  the  stime  bog  which  had  furnished 
'•  bog-butter  "  also  yielded  heads  of  cattle.    Min.  Mag.,  6,  175,  1885. 

Calotte,  p.  282.  Sansoni.  in  continuation  of  an  earlier  memoir,  bas  given  a  monograph  of 
the  forms  of  caldte  observed  from  varions  localities  in  Baden.     Zs.  Kr.,  19.  321.  1891. 

Etching  by  acids  as  alTected  by  the  concentration  of  the  solvent.  Hamberg.  G.  FOr.  FOrh., 
12,  617.  1891. 

Cancrintte,  p.  427.  By  heating  14  gr.  of  mica  with  7  gr.  soda,  14  gr.  sodium  carbonate,  and 
:a  certain  quantity  of  water  for  two  days  at  500*,  Ch.  &  G.  Friedel  hâve  obtained  a  minerai  in 
4Bmall  hexagonal  crystals,  resemblins  hydronosean. p.  1043, with  iTp'  =  23"  49  to  25"  1',  optically 
négative,  go  —  6  =  O'OIO.    G.  =  2 -857.    Analyses  gave; 

SiO,  CO,  A1,0,  Na,0  K,0  H,0 

35-77  4-42  80-59  2205  284  414  =  9949 

Fomiuhi  calculated  :  3(Na,O.Al,0,.2SiO,).Na,O.CO,  +  2H,0,  Bull.  Soc.  Min.,  14,  74^ 
1891. 
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CA88ITBBITE,  p.  284.    Crjstals  from  Cornwall  described  by  SoUy  show  the  fonns: 

n  (661,  6),  p  (12-121,  12).  q  (18181,  18).  ^  (1201201,  120).  d  (482,  2.|),  d  (18-11-2,  y-W). 

A  hemimorpfaic  development  in  some  crystals  is  noted.  He  gives  also  :  c^r  =  1*9798» 
«r  =  2079.     G.  =  6-92  Dolcoath.  black  crystals     Min.  Mag..  9.  199.  1891. 

Occurs  as  a  pseudomorph  after  hématite,  also  filling  cellular  crystals.  at  the  Mine  del  Diablo» 
Durango,  Mexico.  Cf.  Genth  and  Kath,  Proc.  Am.  Phil.  Soc.,  24.  23,  1887,  also  Pirsson,  Am. 
J.  Se..  42.  407.  1891. 

Noted  in  ciystals  in  slag  from  the  bronze  melting.  Bourgeois,  Bull.  Soc.  Min.,  11,  58» 
1888. 

The  local ity  of  cassiterite  in  San  Bemardino  Co..  briefly  alluded  to  on  p.  285,  has  recently 
come  into  prominence  and  may  prove  to  be  of  considérable  économie  importance.  The  author 
is  informed  (Dec.  10,  1891.  priv.  contr.)  as  follows  in  regard  to  it  :  The  Temescal  tin  mines  are 
situated  near  the  nortbem  end  of  the  San  Jacinto  Estate  in  San  Bem'ardiuo  Co.  The  principal 
Yein  now  being  worked  has  been  opeued  up  to  a  depth  of  180  and  a  leugtb  of  300  feet,  and  varies 
from  a  few  inches  to  8  feet  in  width.  About  40  tons  of  ore  per  diem  are  being  crushed  and 
concentrated,  yielding  5  p.  c.  of  oxide  (cassiterite)  which  is  smelted  into  pig  tin.  This  vein  is 
evidentlv  a  true  fissure  vein,  and  shows  no  sign  of  weakening.  There  are  aiso  a  large  number 
of  small  veins  of  a  femiginous  minerai  similar  to  that  being  worked,  but  which  do  not  appear 
to  contain  much  tin. 

Celestialitb  /.  Lawrence  Smith,  C.  R.,  81.  1055,  1875.  On  treating  tbe  graphite  from  the 
interior  of  the  meteoric  iron  of  Sevier,  Tenu.,  with  ether,  Smith  obtained  small  quantities  of 
acicular  crystals  havinç  a  peculiar  odor,  mixed  with  some  small  rounded  points.  Thèse  he 
regards  as  identical  with  crystals  obtained  from  the  iron  of  Alais,  France  (Mar.  15.  1806). 
by  Roscoe  (Proc.  Lit.  Phil.  Soc.  Manchester,  3,  57.  1868).  Smith  has  obtained  the  same 
crvstals  from  the  Alais  météorite.  In  the  closed  tube  he  finds  that  they  fuse  at  115M20%  and  at 
a  higher  température  the  sulphur  is  sublimed.  and  a  black  residueleft  behind.  He  regards  thèse 
crystals  as  proof  of  the  présence  of  a  sulpho-hydrocarbon.  for  which  he  proposes  the  name  aieê- 
Ualite,  Roscoe  (1.  c.)  found  that  1*94  p.  c.  of  tbe  météorite  dissolved  in  ether,  and  from  the  solution 
he  obtained  crystals  melting  at  114°,  and  in  two  forma:  acicular,  which  he  considered  as  near  ta 
kOnlite  (see  p.  1002),  and  rhombic,  which  he  identiûed  as  free  sulphur. 

Cbrussitb,  p.  286.  Crystals.  In  part  twins  with  r  (180)  as  tw.  pi.,  are  described  by  O.  H. 
Williams  from  the  Mountain  View  mine,  near  Union  Bridge,  CarroU  Co..  Md.  JohnsHopkins 
Univ.  Cire,  No.  87,  April  1891.  Similar  twlns,  sometimes  aunormally  developed  by  extension  of 
the  tw.  plane  r  (180),  are  figured'  by  Pirsson  (f.  1-8)  from  the  Red  Cloud  mine,  Yuma  Co.. 
Arizona.    Am.  J.  Se..  42,  405, 1881. 


1. 


2. 


3. 


Tuma  Co..  Arizona,  Pirsson. 

Chalcopyrttk,  p.  80.  Crystals  from  Cuba,  similar  to  those  described  by  Penfield  from  the 
French  Creek  mines.  Pennsylvania  (p.  81),  hâve  been  described  by  Des  Cloîzeaux.  The  crysUÎ 
figured  resenibles  f.  12,  p.  81,  and  to  the  forms  he  assigne  the  symbols  (588.  ||)  for  the  tetragonal 
scalenohedron  and  to  the  sphenold  (401,  4-*);  thèse  correspond  respectively  to  x  and  <p  of  f.  12. 

Chalcobtibite  (Wolfshergite)  p.  118.  Crystals  fi-om  Wolfsberg.  studied  by  Laspeyres, 
gave  the  mejin  axial  ratio:  â:b:à=:  0*52880  : 1 :  0-62839.  approximating  to  that  of  sartorite. 
The  forms  preseut  are: 

c(001,  0),    «(307,  fi),    (f(lOl.l-î),    ^(201,24),    /  (011,  l-ï).    y(868.H).    P  (7-14-8,  fS). 

Angles:  lOÔ  a  110  =  27*=  50t'.  001  a  101  =  cd  =  49'*  48*'. 
^001  A  011  =  c/  =  SV  m\  ce  =  26*  49*',  eg  =  67'  2'. 

In  the  above  d  =  011  (d)  of  p.  118,  ^  =  041  (A),  etc.    The- 
habit  is  shown  in  the  figure. 
Tbe  above  axial  ratio  is  that  deduced  by  Laspeyres.    The  résulta,  however,  though  increas* 
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ing  our  kDOwledge  of  the  crystallizatlon  of  tbe  spccies,  make  little  daim  toexactness.  Thus  the 
calculated  value  ot  ed  =  49''  43',  while  he  measures  61^  20';  again,  ef  =  SV  66'  cale,  and  29*"  14' 
meas.  In  view  of  this  the  abnormal  symbols  of  tbe  pyramids  lose  part  of  tbeir  signiâcanoe; 
thusp  may  be  121  instead  of  714 -8,  etc.   Zs.  Er.,  19,  428,  18i)l 

Chaktoknite.  a  supposed  black  silicate  forming  veins  in  certain  météorites,  as  those  of 
Chantonuay,  Cbarsouville.  Tbis  is  sbown  by  Meunier  not  to  be  a  definite  species,  but  simply  a 
structure  developed  by  heat.     C.  R..  62,  889,  1861.  and  Météorites,  81,  1884.  • 

Ghloritoid,  p.  640.    Lane  and  Eeller  bave  studied  the  chloritoid  occurring  witb  tbe  iron 
ores  of  uorthern  Micbigan.     It  occurs  in  green  plates,  several  centimeters  across  and  up  to  4  mm. 
in  tbickness,  thus  at  the  Champion  mine.    Il  is  distinctly  tidclinic  as  shown  in  the  extinction- 
angles  and  the  want  of  symmetry  of  the  latéral  clcavages,  thus  conÛrming  the  resultsof  Des- 
Cloizeaux  upon  sismondine  (p.  641).    An  analysis  gave: 

8iO,       TiO,      Al.O.      Fe,0,        FeO      MnO     MgO       CaO      K,0     Na.O    H,0 

24-29       0-28       8400       10*66       20  61        tr.        1*29       0  61       0*97       086      6 '76  =  99*60- 

The  formula  deduced  is  8Hs0.7Fe0.8AliOi.8SiOs.  The  présence  of  alkalies  is  noteworthy; 
the  same  authors  show  that  the  so-called  masonite  of  î^atick,  R.  I.,  contains  about  2  p.  c, 
chiefly  soda.    Am.  J.  8c.,  42,  499,  Dec..  1891,  also  Zs.  Kr.,  19.  888.  1891. 

Chromitb,  p.  228.  A  variety  from  the  Pick  and  Shovel  mine,  S.  Fork  of  Chorro  Creek, 
California,  bas  been  analyzed  by  H.  Pemberton,  Jr.,  Ch.  News,  63,  241,  1891. 

Cr,0.      Al,Ot     Fe,Oi       FeO 

la.       62-68        11-40        8*62        11*77 
Ib.       66-96        12*82       8*81        12*78 

Ib  after  deducting  8*26  p.  c.  serpentine. 

On  the  décomposition  of  chromite  by  electric  current,  see  £.  F.  Smith,  Am.  Ch.  J.,  13,. 
414,  1891. 

Chrvbobkrtl.  p.  229.  Has  been  recently  found  (Foote)  in  twin  crystals  at  Greenwood» 
Oxford  Co..  Maine. 

Chrysolite,  p.  461.  Analysis  of  clear  pebbles  from  Fort  Wingate,  New  Mexico,  by  Clark» 
&  Schneider,  Am.  J.  Se.,  40,  806,  1890,  gave: 

SiO,  FeO  NiO  MnO  MgO  Fe,0,         H.O 

41*98  6*71  0.42  010  61-11  0*61  0-28  =  100*11 

It  was  found  that  at  888'-412*'  the  minerai  was  hardly  attacked  by  dry  hydrochloric  add» 
thou^h  readily  decoraposed  by  the  aqueous  acid. 

On  the  chrysolite  of  the  Eiowa  Co.,  Eansas,  pallasite,  see  Huntington,  Proc  Am.  Acad.,  26, 
Aprll  8,  1891. 

CoTNABAR.  p.  66.  Melville  and  Lîndgren  hâve  described  crystals  from  the  New  Idria 
mercury  mines.  California.  They  are  very  small,  from  0*06  mm.  to  06  in  diameter,  and.0*02  to 
0*2  mm.  in  tbickness;  thîn  tabular  in  habit  and  show  the  forma  c  (0001.  0),  A,  (0223, -f), 
g,  (01 Î2.  — i);  also  varions  tetartobedral  forma,  chiefly  in  the  zone  c/A,  and  having  for  the  most 
part  highly  complex  symbols.    U.  S.  G.  Surv.,  Bull.  61,  1, 1890. 

CoRUNDUM,  p.  210.  Crystals  obtained  artiflcially  by  Fremy  (see  below)  gave  the  new  fbrm 
(1123.  J-2).     Dx..  C.  R.,  106,  567,  1888. 

Friedel  has  described  the  production  of  crystals  of  corundum  and  diaspore  by  the  wet  way  by 
the  action  of  a  solution  of  soda  on  amorphous  alumina  at  an  elevated  température.  At  450**  to 
500",  both  corundum  and  diaspore  were  obtained.  at  530"  lo  535°  only  corundum.  and  at  400* 
only  diaspore     Bull.  Soc.  Min.,  14.  8.  1891. 

The  artiflcial  formation  of  rubies  is  described  in  détail  witb  many  colored  plates  by  M. 
Fremy  in  Synthèse  du  Rubis  (80  pp.  4to.  Paris,  1891).  In  tbe  most  succe«sïuJ  mt-tbod  the  rubies 
were  obtained  in  an  earthcn  crncible  by  the  reaction  nt  a  very  high  température  of  a  mixture 
of  alumina  (witb  more  or  less  potnsh)  upon  barium  tiuoride,  witb  K^hromate  of  potassium  as 
oolorin^  matter.     Tliey  are  well  cr>^stallized.  clear,  of  brilliant  color. 

F.  Noetlinç  describes  the  Nam's^ka  ruby  mine  in  the  valley  of  the  Nampai,  Mainglôn  state, 
where  tbe  rubies  bave  been  found  i»  isolated  pocket»  in  secondary  deposits  of  river  gravel  and 
sand.  prohablv  wnshed  down  bv  the  Moîçôk  stream  wliicb  joins  the  Nampai  near  the  Namsèka 
mine.     Rec.  G.  Surv.  ludia,  24."  119.  1891. 
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CoRONiTR.  A  Dame  propoeed  by  T.  S.  Hunt  for  the  common  brown  magnesian  varietj  of 
tourmaline,  Min.  Fliysiology,  pp.  102, 350, 1886;  iSyst.  Min.,  299,  1»91.  Tlie  uame  is  takeu  tiom 
the  localit^,  Crown  JPoint,  N.  Y.  A  number  of  otlier  variety  uames  propoeed  by  Dr.  Hunt  wiU 
be  found  m  tbe  same  volumes;  aLso  a  system  of  dual  Latin  uames,  after  the  method  of  Natural 
History,  e,g.,  coronite  =  **  TumuUinuë  magneaeus.** 

CoRTNiTB,  p.  91.  A  spécimen  from  a  siderite  mine  near  Qosenbach  in  tbe  Siegen  région 
bas  been  analyzed  by  Laspeyres: 

S  Sb  Aa  Bi  Ni         Fe  Co 

Q.  =  6  488  I    16*22       42*98       10  28       0  (^       28'91       0*40       113  =  100*56 

This  corresponds  to  Ni(Sb,A8)S.    Zs.  Kr.,  19,  8,  1891. 

CovELLiT£,  p.  68.  On  crystals  from  Leogang,  Salzburg,  Buchrucker  bas  measured.  op  = 
•79'  18 ,  and  p]^  =  59'  22 ,  yielding  e'  =  45833.     Zs.  Kr.,  19,  135,  1891. 

Craigtonitb  Hèddlâ,  Min.  Mag.,  6.  80, 1882.  A  name  given  to  a  blue-black  substance  forming 
dendritic  stains  on  red  granité,  iu  tlie  quurry  of  Craigtou,  Uill  of  Fare,  Aberdeensbire,  Scotlaud. 
An  analysis  gave  alumina,  iron  sesquioxide,  maugauese  protoxide,  magnesia.  aud  alkalies.  It  ia 
not  a  minerai  species. 

Cryooonitk.  Kryokonit,  Nordenskiôld,  Ofv.  Ak.  Stockholm,  28.  293,  1871;  32,  3,  1874 
Geol.  Mag.,  9,  855,  1872. 

A  name  given  by  NordenskiOld  to  tbe  powder  found  by  him  in  Greenland  covering  the 
surface  of  land  ice,  as  also  at  a  distance  of  tbirty  miles  from  the  coast.  It  formed  a  layer  of 
gray  powder,  sometimes  several  millimeters  in  thickness,  and  often  agglomerated  into  small 
rouud  balls  of  loose  consistency.  It  whs  supposed  to  be  cosmical  in  origin,  but  this  is  uot  con- 
flrmed  by  later  investigators.  Cf.  Lasaulx,  Min.  Mitth.,  3,  521,  1881,  and  Wlllflng,  Jb  Miu., 
Beil.-Bd.,  7,  152.  1890;  the  latter  shows  that  the  cosmical  élément  IscomparativelyinsiguilicaQ t. 

Crtolitb,  p.  166.  The  methods  of  twinning  are  described  by  Baumhauer,  Zs.  Kr.,  18, 
855,  1890. 

Crtstallitbs.  a  name  given  by  Vogelsang  to  the  forms,  often  observed  especlally  in 
igneous  rocks,  which  show  a  regular  arrangement  of  groupiug,  but  bave  not  the  properties  of 
crystals,  particularlv  uot  their  regular  exterior  form.  They  seem  to  form  an  intermediate 
step  between  amorphous  matter  aud  true  crystals.  See  Vogelsaug, — DiB  Krtstallitbn,  Bonn, 
1875.  To  the  crystallites  Vogelsang  bas  given  a  variety  of  names,  according  to  their  form  or 
appearance:  OuAuUtes  (Vogelsang,  p.  18),  margariies  (p.  19),  longulUes  (p.  21,  112),  9phàroliU$ 
(p.  131),  cumuliteë  (p.  134),  globosphàrites  (p.  134),  belonosphàriies  (p.  135),  feUoêphàriUê  (p.  135), 
granoaphàrite»  (p.  135). 

CuPROGALCiTB  Raimondi,  Domevko,  6th  Append..  Min.  Chili.  1876:  Min.  Pérou,  p.  135, 
1878.  In  small  masses  and  iu  bands  intimately  mixed  with  a  ferniginous  cal  cite.  H.  =  8. 
G.  :=  3-90.  Color  brîght  vermiliou-red.  Analysis  gave:  Cu,0  50  45,  CaO  2016,  CO,  2400. 
HaO  3-20,  Fe,0, 0*60.  AlaO,  020,  MgO  0*97.  SiO.  0  30  =  99-88.  Formula  deduced  (Cu,0),.CO,  + 
2CaO.COi  +  H«0.  Soluble  iu  bydrochloric  acid  with  effervescence:  the  solution,  formed  out  of 
contact  witb  the  air,  bas  a  strong  deoxidizing  power,  precipitating  gold  from  solutions  of  gold 
salts.  From  the  mines  of  Canza,  near  the  city  of  Ica,  Peru.  According  to  the  results  of  Damour 
this  is  only  au  intimate  mixture  of  calcium  carbonate  and  cuprous  oxide  (CutO),  Bull.  8oc.  Min., 
1.  130,  1878. 

Danalite.  p.  485.  Found  in  El  Paso  Co.,  Colorado,  at  West  Cheyenne  Caîiou.  It  is  thus 
described  by  Genth  (priv.  contr.): 

Only  part  of  one  crystal,  15  X  17  mm.,  isthus  far  known.  and  one  somewhat  larger  frag- 
ment discolored  by  oxides  of  iron  and  manganèse.  The  crystal  shows  the  forms  (Penfield): 
plus  tetrahedrou  <?(lll).  minus  tetrahedron  o,  (1  il)  with  narrow  planes  of  the  dodecabedroo 
d  (110)  truncating  their  cdges.  No  cleavnge  observed;  fracture  uneven.  splintery  to  snbcon- 
choidal.  Color  in  .sorae  portions  pale  rose- red  to  brown ish,  owînç  to  slight  oxidation:  also 
massive  G.  =■  2-626-2-661.  Associated  with  quartz  nnd  astrophyllite.  a  crystal  of  which  vi 
implantcd  in  the  crystal.     The  purest  malerîal,  of  a  tine  pale  rose-color,  gave  on  analysis: 

SiO,     ZuO    FeO    MnO  CuO    BeO       S       ign. 
a.=2'661    |3026    46-20    6^1     122    0  80    12  70    5  49    0  21  =  10819  less  2*78(0  =  8)=100*41 

This  agrées  closely  with  the  empirical  formula  given  on  p.  435,  (Be,Zn,Fe,Mn)vSitOi«S^ 
it  dififers,  however.  from  that  analyzed  by  Cookc  in  rontaining  much  more  zinc  and  but  little 
iron  and  manganèse.  A  second  analysis  made  upon  materiai  somewhat  lésa  pure  gave  nearlj 
Identical  i-esults. 
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Datolitb,  p.  502.    On  crystals  from  Andreasberg,  see  Busz,  Zs.  Kr.,  19,  21,  1891. 

ObtAined  artiiicially  by  A.  de  Gramout,  by  the  action  of  a  solution  of  sodium  borate  upon 
calcium  silicate  at  a  liigh  température  uuder  pressure,  in  crystalline  f orms  conformlng  in  physical 
properties  and  composition  to  the  natural  minerai.    C.  K.,  113,  83,  1891. 

Daubréelite,  p.  79.  Obtained  artificially  by  Meunier  by  treating  at  a  red  beat  an  alloy 
•of  iron  and  chromium  with  bydrogensulpliide.  Analysis  gave:  8  46-01,  Fe  1999,  Cr  3500  =  100. 
€.  R..  112,  818.  1891.  -^      «^  *-  J      s  »  ' 

Diamond,  p.  3.  Walter  (Wied.  Ann..  42,  505. 1891)  bas  observed  a  characteristic  absorp- 
tion-band  between  the  Fraunhofer  Unes  O  and  h  in  the  spectrum  given  by  a  diamond  prism:  this 
was  noted  in  numerous  colorless  diamonds.  and  is  ascribed  to  the  présence  of  some  foreign 
substance  at  présent  undetermined.  The  mean  values  of  the  refractive  indices  for  tbe  Fraun- 
hofer linesare: 
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B 

C 

D 

E 
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:2-40245 

2-40786 

2-41000 

2-41784 

2-42694 

2-43589 

2-46141 

2-46476 

A  few  diamoDds,  up  to  f|  carat,  hâve  been  found  in  the  gold  gravels  of  Plum  Creek,  Rock 
Elm  township,  Pearce  Co.,  Wisconsin,  Kunz,  Am.  J.  Se,  41,  252.  1891. 

Reported  as  occurring  in  the  meteoric  iron  of  Cafion  Diable,  Arizona.  Cf.  A.  £.  Foote, 
Am.  J.  Se,  42,  413,  1891. 

On  the  history  of  the  Eohinoor,  cf.  N.  Story  Maskclyne,  Nature,  44,  555,  1891. 

DiASPORE.  p.  246.  Observed  bjr  Cross  formine,  with  alunite,  a  rock-mass  at  Mt.  Robinson, 
Rosita  Uills,  Colorado  (cf.  also  alunite,  p.  974).  Crystals,  of  the  ordinary  habit,  are  desçribed 
by  Melville,  Am.  J.  Se,  41,  466.  475,  1891.  , 

On  the  artificial  formation,  see  coruudum,  p.  1031. 

DioFTASE,  p.  468.  Basai  sections  showine  abnormal  optical  characters  bave  been 
desçribed  bvEamozhitsky.'  Six  sectors  were  noteawith  quasi -twinning  bands.  in  part  biaxial, 
normal  to  tue  prism;  a  normal  uniaxiai  central  portion  was  uot  observed.    Zs.  Er.,  19,  593, 1891. 

DiPTRB,  p.  471.  On  the  transformation  of  dipyre  into  feldspar,  or  "  werneritization,"  see 
Lacroix.  BulL  Soc.  Min.,  14,  16,  1891. 

Dolomite,  p.  271.  On  the  true  orientation  of  the  forms  shown  by  crystals  from  the 
Gebroulaz  ghicier,  desçribed  by  A.  Sella,  see  Becke,  Min.  Mitth.,  11,  536,  1890:  0  =  8-20l2-5. 

Ekmannitb,  p.  662.  Investigated  optically  by  Hamberg  ;  uniaxiai,  positive,  the  ordinary 
i»y  (û?)  grass-greeu,  the  extraordinary  lay  (e)  nearly  colorless.    G.  Fôr.  Fôrh.,  11,  25,  1889. 

Ellonii'B  HeddU,  Min.  Mag.,  5,  30,  1882.  A  pale  yellow  unctuous  powder  from  tbe 
gneiss  of  Ellon.  Aberdeenshire,  Scotlaud.    It  is  an  impure  hydrous  silicate  of  magnésium. 

Elroquite  c.  U.  Shepard,  Min.  Contr..  1877.  An  apple-green  to  gray,  massive  substance. 
Regarded  as  a  hydro-silicate  of  AlgOs  aud  Fe«Os.  mixed  with  opaline  silica  and  a  supposed 
chromium  phosphate,  to  which  "tbe  green  color  was  found  to  be  due."  To  the  chromium 
phosphate  tbe  name  phosphochromite  is  given.    From  tbe  island  of  Elroque,  Caribbean  Sea. 

Enargite,  p.  147.  Occurs  in  the  Cerro  Blanco  mines.  Atncama  ;  angle  of  cleavage  prism 
82' 2'.  Analysis  gave  R.  de  Neufville:  G.  =  4-51.  S  32-21.  As  18*16,  Cu  4796,  Fe  122, 
Zn  0-57  =  100-12.    Zs.  Er.,  19,  75,  1891. 

Erilite  h,  c.  Lewis,  Proc.  Ac.  Nat.  Se.  Phîlad.,  292,  1880.  Mhiute  acicular  crystals, 
looking  like  tufts  of  whltewool,  observed  in  a  cavity  in  quartz  from  Herkimer  Co. .  N.  Y.; 
Chemical  nature  unknown.     The  cavity  also  contained  a  liquid  of  undetermined  cbaracter. 

Eucairite,  p.  53.  Analyses  of  a  fine  granular.  perhaps  cleavable.  variety  from  the  Sierra 
de  Umango,  province  of  La  Kioia,  Argentine  Republic.  1,  Fromme,  J.  pr.  Ch.,  42,  67,  1890. 
2,  3,  Bodiftnder.  quoted  by  Elochmann,  Zs.  Er.,  19,  266,  1891. 

■    Se  Ag  Cu 

1.  81-53  42-71  25-47=    9971 

2.  82-54*  48-14  26-42  =  102 10 
&                             32-32  42-20  2541  =    99*98 

•  A  second  détermination  of  the  material  of  anal.  3. 
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linDiALTTB,  p.  400.  Crystals  f rom  Magnet  Cove,  Ark.,  (see  âg.)>  gave  Penfield:  00  =  60*  44V 
er  =s  67''  86'.    Am.  J.  8c.,  41,  897,  1801. 

Falkbnhatnitb   R.   8ehari§m',  Vh.   G.   Reichs..  488,    1800. 
Massive,  somewbat  resembling  galena.    G.  =  4*88  corrected.    Color 

?Tay-black.     Aaalysis  of  very  impure  material,  after  deducting 
8*16  p.  c.  quartz  and  12  77  slcierite  : 

8  8b  As  Bi  Cu  Fe         Zn 

^'21        2810       4-77       0*82       80*61        4*20       180  =  100 

Maimet  Cove  Pf d.         Assumiog  f urther  that  8*66  p.  c.  chalcopjnrite  are  adtnixed,  the  for- 

^  '  mula  CuiSbSt  or  8CutS.Sbi8s  is  obtained,  or  an  antimonv  mem- 

ber  of  the  Boumonite  Group,  p.  126  ;  it  is  not  far,  apparently,  from  stylotvpite,  p.  180.    The 

result,  however.  is  net  very  conclusive,  considering  the  nature  of  the  material.    From  the  Fied- 

1er  vein  at  JoachimsUial;  named  after  Count  J.  Falkenhayn,  Minister  of  Agriculture. 

Fatalité,  p.  456.  Analysis  of  a  massive  varlety  from  Cheyenne  Mt..  Colorado,  by  Hidden 
A  Mackintofih,  Am.  J.  8c.,  41,  480. 1801: 

G.  =  4-85         8iO«  27-66         FeO  66*70         MnO  417         CaO  0*47  =  0800 

Lacroix  bas  noted  the  occurrence  of  fayalite  in  the  trachytes  of  the  Capucin,  Mont  Dore. 

Fbldspar  Group,  814  et  «09.  Joly  bas  made  the  following  approximate  déterminations  of 
the  melting  points  of  the  varions  feldspars  by  the  use  of  the  instrument  devised  by  him  called 
the  meldometer,  Proc.  R.  Irish  Acad.,  2,  88,  1801  (read  May  11);  and  Nature,  33,  16,  1886  : 

Adularia    1176*  C.  Albite  1176*  C. 

8anidine     1140°  Oligoclase     1220' 

Microcline  1176**  Labradorite  1280° 

Thèse  résulta  do  not  entirely  agrée  with  the  expérience  of  some  pottery  makers,  who  bave 
foond  that  albite  melts  to  a  glass  at  a  température  at  which  orthoclase  is  only  partially  fused. 

The  same  author  gives  the  following  as  the  (approximate)  melting  points  of  the  minerels  in 
▼on  Kobeirs  scale  of  lusibility  : 

1.  8tibnite      626**  C.  4.    Actinolite  (green)    1206* 

2.  Natrolite    066*  6.    Orthoclase  1176' 
8.    Almandite  1266'                           6.    Bronzite  (Diallage)  1800' 

7.    Quartz  1480* 

Ferrite.  A  name  proposed  by  Vogelsane  (Zs.  G.  Ges.,  24,  p.  520, 1872)  for  the  amor- 
phous  hydroxide.of  iron,  which  in  red  or  yellow  particles  plays  an  important  part  in  many 
rocks,  and  whose  composition  is  as  yet  undetermined. 

Ferrosilicitb  Shepard.    A  supposed  ferrons  silicate  présent  in  certain  météorites. 

Fluoceritb,  p.  176..  Crystals  from  Osterby  in  Dalarne,  Sweden,  are  found  by  Welbull  to 
be  hexagonal,  with  m  (1010)  and  p  (1122)  and  mp  =  61'  approx.,  hence  é  =  1*06.  G.  Fôr.  FOrh.. 
12,  685,  1800. 

« 

Flîjoritb,  p.  161.    On  etcbing.flgures,  see  Becke.  Min.  Mitth..  11,  840.  1800. 

Becquerel  bas  mvestigated  the  phosphorescence  of  fluorite,  C.  R.,  112,  557,  180t. 

The  remarkable  adaptivitv  of  fluorite  to  the  construction  of  îenses  («pochromatîc)  in  con- 
séquence cbiefly  of  its  low  refractive  and  dispereive  powers.  fs  develope<l  bv  Abbe  Thus  for 
the  three  hydrogen  lines  H«,  H3.  Hy.  the  différences  in  the  refractive  indices  are,  ««-»».= 
000455,  and  Uy -- np  =  000255.     Zs.   Inst.,  10.  1.  1800;  cf.  Thumpson,  Pliil.  Ma-..  Fib..  1891. 

F00TEITE  O,  A.  Koeniff,  Proc.  Acad  Pliîlad..  280.  1801. 

J**^°oclîn*C; ,  In  minute  prismatîc  crystals.  tahnlar  |  b.  and  in  part  twfns,  with  tw.  pi.  a  (100). 
Forms:  b  (010  U),  m  (110,  7),  d  {hOl,  -  m-î).  n  (0kl,  m-ï)  p  ri1 1 .  -  1).  <?  (Ill .  1).  Apnroxiinate 
measured  anpjcs  :  mm'"  =  49'.  edge  mm'^'/pp"'  =  148r.  edpe  pr//o(/  =  88'.  Colordeep  bine. 
Composition  deduced.  8Cu(0H),.CuCl,  -f  4H,0     Approximate  analysis  on  0-0165  gr. 

CuCl,  13-5  CuO  63-7  H,0  22'8  =  100 
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Occurs  with  paramelaconlte  and  malachite  on  limonite  at  the  Copper  Oueen  mine,  Bisbee, 
Arizona.  Not  very  far  from  tallinffite.  p.  174,  but  contaius  only  about  hiuf  as  much  chloiine. 
Kamed  after  A.  £.  Foote  of  Pliiladelphia. 

FouquéiTB  Laerotx,  Bull.  Soc.  Min..  12.  827,  1889. 

3Ionoclinic.  In  elongated  crystals.  usuallv  with  rounded  outlines.  Sometimes  poljsvn- 
thetic  twins,  with  a  (100)  as  tw.  pi.  Cleavage  oblique  to  the  direction  of  elongation  and  making 
an  angle  of  90''  to  108^  with  this  in  sections.  Color  yellow  or  white;  pleocnroism  extremely 
feebie.  Optically  +•  Ax.  pi.  |  cleavage  (001).  Àz.  angle  about  90".  Dispersion  p  <  «. 
y  -  a  =  0  020. 

Composition  like  zoisite,  from  which  it  differs  in  form;  it  appears  to  be  an  epidote 
fWBftntially,  containing  but  little  iron  (cf.  anal.  18,  p.  619).    Anal.— 


G. 

SiO, 

A1,0, 

PeO 

CaO 

ign. 

Whitê 

8-24 

88-6» 

82-5 

1-9 

28-9 

2-7  =    99-6 

TeWno 

8-81 

88-8 

81*9 

4-4 

28*6 

2-7  =  100-8 

'  Given  as  86*6,  which  makes  the  total  97*6. 

B.B.  infusible. 

Occurs  in  anorthite-gneiss  at  Salem,  and  less  often  at  Eandy,  Ceylon.  The  rock  also 
contains  ordinary  epidote  (but  not  immediately  associated  with  fouqucite).  scapoliie.  garnet» 
amphibole,  pyroxene.    Named  for  M.  Fouqué. 

Friicdeutb.  p.  466.  Crystals  hâve  been  described  by  LindstrOm  (G.  FOr.  FOrh.,  18,  127, 
1891)  from  the  Harstig  mine,  near  Pajsberg,  Wermland,  Sweden. 
Tliey  occur  in  six-sidâ  tables  with  granular  galena  and  greenibh 
gray  augite  in  calcite.  Also  the  same  occurrence  by  Flink  (Ak.  H. 
Stockh.,  Bihang,  16(2),  No.  4,  20,  1891).  He  measures  er  =  81'' 
83',  whence  h  =  0*5817  ;  he  also  notes  the  steep  rhombohedron 
■  ê  (15-0-Î51,  15)  with  faces  striated  horizontally,  c«  =  83"  48'  meas.  Pajsberg,  Flink. 

Analyses  show  the  présence  of  4  p.  c.  iron  protozide:  1,  Lind- 
«ïtrOm;  2,  Flink. 

G.  SiO.        MnO        FeO       CaO      MgO        Cl        H,0 

1.  88-36       4908       8*88       0*74       1*81        419       8*45  P.O.  tr.  =  100*96 

2.  8-058         84-66        47*70         —         058        2*27        818       8*47  =  99*66    . 

Gadolinitb,  p.  509.  Nordenskiôld  discusses  again  the  molecular  weight  of  the  gadolinite- 
earths  présent  in  many  rare  species,  and  obtains  values  rannng  from  275-8  in  orthite  from 
SandOna  to  2479  in  gadolinite  from  Gamla,  Eârarfvet.  Ak.  H.  Stockh.,  Bihang  17  (2),  No.  1, 
1891. 

GAH17ITB.  p.  228.  Oebbeke  has  analyzed  the  kreittonite  of  Silberberg  near  Bodenmais,  as 
follows  (Jb.  Min.,  1,  17  réf.,  1891). 

AUO.  Fe.Oi  ZnO         '      FeO  MnO  MgO 

48-40  7-47  27*44  1479  2*64  tr.     =  100*74 

Ganomatitk^«ÏA.,  Char.,  106,  1882.     (GftnsekOthigerz  Oerm.,  Goose-dung  Ore,  Cheno- 
coprolite  Dana,  Min.,  Ist  Ed.,  216,  1837).     The  material  tlius  named  is  in  part  an  impure  iron 
sinter,  containing  some  oxide  of  cobalt,  etc.    That  of  Joachimstbal  is  a  yellowish  incrustation, 
occurring  with  smaltite.     That  of  Andreasberg  is  a  mixture  of  oxides  of  antimony.  arsenic,  and 
iron.  with  a  little  arsenous  oxide  (Rg..  Min.  Ch.,  998,  1860). 

Garnet  p.  487  et  êeç     TTie  followinar  are  récent  analyses  :  xr  i    *       tm  ♦     n       ♦! 

1  Beautîful  rose-pink  ^rossularite  in  larpe  dodecahedrons  from  Xalostoc,  LWstr  ouauiia, 
^tate  of  Moreloî».  Mexico.  Occurs  embedded  in  crystalline  limestone  with  honey-yellow  vesu- 
Tianite!  etc.     Described  by  C.  F.  de  Landero.  Am.  J.  8c..  41,  821,1891,  anal.  1  (cf.  anal.  8 by 

"Damour,  p  440).  .  ,    i     ♦^«^•,xi»^w*«a . 

2.  From  Eedabél?  in  Paucasus.  wine-yellow  to  honey-yellow  crystals  in  trapezoneorons . 

descHbed  bv  Mniler.  Jh.  Min.,  1.  272.  1891.  ,       ^   .  ^     t*    r    -a  ^«««,.« 

8.  Cinnamon  garnet  from  Ottawa  Co.,  Québec,  Canada;  described  by  B.  J.  ttarringion, 

Can.  Rec.  Se.  4.  98.  1890.  y^  ^  ^       i 

4.  Rose-red  ffamets  from  Laurentian  crneiss  of  Murray  Bay.  Québec.  Ha^°Kïgn,  L  a 
n.  Olear  lîffht  Krowtiish  red  snessartite  from  AmeliaCo.,  Virginia;  analyzed  by  F.  W.  CiarKe, 

U.  S.  G.  Surv.,  Bull.  60,  129.  1890. 
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6.  Melaniie  from  Oberrothweil  in  the  Ealaeratubl,  analyzed  by  Soltmann,  Zs.  Er.,  18,  628, 
1891.    Cf.  anals.  2^-81,  p.  444. 

G.  SiO,   TiO,  Al.O,  Fe,0,  FeO  MnO  CaO    MgO 

1.  Xalostoc  8-616       4064      —    21 48    1*57      —     ir,      8688    0*76  BaO  tr.,  insol. 

[0*17  =  90*99 

2.  Kedabék  f  8912      —    22*78    1*77      —      —     85-84      —  ign.  0  15  =  99  61 
8.  Ottawa  Co.,  Q.      8*58         86*22      —    18*28    7*17      —    068    37*89     <r.  ign. 0*70  =100  34 

4.  Muritiy  Bay.  Q.    4*047       87*97      —    2244    2*89  2612  118      6*27    5*48  =  100*80 

5.  AmeliaCo.,Va.  85-86      ~    20*41    2*76    1*75  88*70      0*94      —  ign.  0  27=100 17 

6.  Oberrothweil  80*48  11*01    813  16*49»  8*84     —     8019    2*28  Alk.  1*65,    ign. 

[019,  ZrO,  1*28  =  99*54 

«  Incl.  0*28  Mn,Os. 
GBiNOESiTB,  p.  654.    Cf.  Lacroix,  Bull.  Soc.  Min..  10,  142,  1887. 

Graphitk,  p.  7.  On  the  formation  by  contact-metamorphism,  see  Beck  &  Luzi,  Jb.  Min., 
2,  28,  1891. 

€k>ETHiTB,  p.  247.  OccuTB  with  hématite,  pyrolusite,  calcite,  barite,  etc.,  in  the  Lower 
Carbon  if erouB  limestone  of  Clifton,  Nova  Bcotia.  An  analysis  by  Shuttleworth  (quoted  by 
Harrington,  Can.  Rec.  Se.,  4,  98,  1890)  gave 

G.  =4*217       FeiO,  88*92       Mn.O,  0  14       H,0  10*20       SiO,  0*82  =  99*58 

Grbbkockitb,  p.  69.    On  artificial  crystals,  see  trollite,  p.  1051. 

GuANAJUATiTB,  p.  88.    An  analysû  of  an  original  spécimen  gave  Genth  : 

G.  =6*977       Se  25-50       S  4*68       Bi  68  86  =  9904 

Formula  hence  Bi,Se,S  or  2BiiSei.BiiSs  analogous  to  'common  tetradymite.  Am.  J.  8c, 
41,  408,  1891. 

H  ALITE,  p.  154.  On  the  double  refraction  called  out  by  pressure,  see  Pockels,  Wied.  Ann., 
39,  440,  1890. 

On  iudices  of  refraction,  see  Dufet,  Bull  Soc.  Min.,  14^  139,  1891. 

G.  Freda  bas  analyzed  some  of  the  chlorides  from  Vesuvius,  like  those  earlier  noted  by 
Scaccbi  (p.  157)  [Gazz.  Ch.  Ital..  16.  18»9],  Jb.  Min  .  2,-374  réf.,  1890.  Tbe  materials  analyzed 
are  as  follows  :  1,  stalactitic  sait  of  the  1884  crater  ;  2.  nodular  crusts  of  1875  crater  ;  3,  cubic 
crystals.  1881  ;  4,  thick  white  stalactites.  Ib86  ;  5,  white  nodular  crusts  from  the  Mauro  lava  of 
1887  ;  6,  white  crusts  from  the  1888  Mauro  lava. 

NftCl  KCl.        LiCl     Cad,    MgCl,    CaSO* 

1.  33  06  58  67         007      178       0 89       1*22  insol.  8 08,  H,0 and  loss  [1*28]  =  100 

2.  32  11  66-38  =  9849 

3.  31  03  68  20  =  99  23 

4.  81-93  15-41  CaSO«  126  =  9860 

5.  54  20  43-71  =  «7  91 

6.  73  89  24-18  =  9807 

HAUSMANinTE,  p.  280.    Crystals  from  Jakobsberg  show  the  new  forme  : 

s(5*511,  A)ï       *n(110, /)       «(335,1)       «  (223.  {)        «(414.14) 

Axial  ratio  assumed,  h  =  11673,  001 A 101  =  49'  10*.  G.  Flink,  Ak.  H.  Stockh..  Bihang.  16 
(2),  No.  4,  10,  1891. 

HELDBmtGiTB  Luâdêcke,  Zs.  Kat.  Halle,  4,  291,  884,  1879. 

Tetragonal.  Axis  é  =  07500.  In  minute  (3  mm.  long,  J  to  J  mm.  thick) prismatic crystals. 
Forms  :  a  (100,  t-t*),  m  (110,  /),  p  (111, 1).  Angles  :  mp  =  43'  19',pp"  =  ^W 22i\  pp'  =  61»  5V.  It 
is  near  zircon  in  form.  In  habit  resembles  guariDÎte.  H.  less  than  that  of  steel.  Luster  ada- 
mantine. Color  vellow  Streak  white.  Transparent.  B.  B.  infusible.  Composition  unknown 
(TiO,  absent).    Occurs  in  the  feldspar  of  the  phonolyte  of  the  Heldburg  pear  Coburg. 
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Hkmatitb,  p.  SIS.    CryBtab  ftllered  to  or  inclosiDg  caseitcrite  occur  at  the  Hina  del  Dlabîo 
Durango.  Mesiico.    Cf.  Genth  &  Rath,  Proc.  Ara.  Pliil.  8oc..  24. 
28.  1887.  biDd  Pinson,  Âm.  J.  Bc.,  42,  407.  1891.    The  crystalH  de-  !■ 

«cribed  by  Piresoc  (Hg.  1)  ure  in  part  cellular,  and  are  UUed  nith 
cassllerlte.  The  plnneti  of  the  hemalite  brilIlHiit  In  luBter,  bul  Are 
dUlinct  only  ac  tbe  edges  ;  the  forma  ohxerved  are  :  e  (UOOl),  , 
a  (1120).  d  (1013),  T  (1011).  a  (2021),  r,  (Olîl),  «  (0221),  n  (2243). 
The  cBssfteriie  ehowa  do  deiinite  orieolatioa,  but  forms  an  lutimate 
cryatalllneaggregalloa.  PI rssou regards  U  as  a  cnseof  simultaneoiu 
ciystalltzatloD  ta  wliicb  the  form  wae  detennined  by  the  heoiallte. 

HMMnbvgiU  Eenng..  Ber.  Ak.  Htlncben.  3.  230, 1868.  Slderoien  Emenberg.  HIn.  Not., 
1.  A.  1866. 

Honodlnic.      Axfs  d:l:k  =  17514:  1  :  1-0480  :     fi  =  •89°  5S'  =  001  A  100  Hessenberg'. 

100  a  110  =  60'  lei',  001  A  101  =  80°  52",  001  A0ll  =  46'80f. 

Pomur  *(001.  O).  o{100  »-i).  *(010,  «),  i"  (910.  i-Ô).  /  (810.  »-8),  m{110,  D,  ï(101.  -  1-i). 
p  (501,  -  5-i.  g  (504,  M),  n  (SOI,  8-i),  <  (012,  11),  o  (8l5.  |-8). 

Angles  i)fr"  =  ffi)°  88'.  mm"  =  «laO"  38",  ejf  =  *V0'  63'.  «>  =  80°  56(',  eg  =  WW,en  = 
60°  58',  *)■  =  58°  I8r.  M  =  23^  85',  oo  =  22^  20  . 

Twlns  :  tw.  pi.  y  (101)  common.  Crystals  tabular  |  e.  H.  =  7-7'5.  Luster  adamantine. 
Colorless.  bluiah,     Irsasparent, 

Oomp.— A  dlicate  of  UDdeiermlDed  conMituents: 
danbiirlte  (Qroth),  but  rallatoflnd  correspond  en 

Pyr-  Ole.— In  a  closed  tube  yielde  no  wate 
whltens.  biit  does  not  fuse.  In  borax  melta  wi^ 
becomes  gray.     No  acijon  from  hydrochlorîc  acld. 

Obi.— Occura  tioplanied  od  cryatalsof  hématite (£iw0nroMn)at  Mt.  Fibla,  west  of  the  Hospice 
of  St.  Oothard. 

Raf^Min.  Not .  T.  4.  1866.    Cf.  nlso  Eenngott,  Jb.  Min.,  382.  1864. 

Hkbsitb,  p.  47.  An  analysfs  of  tabiilnr  crystals  from  Botes.  Tranaylvanla.  by  Locïka,  gjves 
the  formula  ig(Au),Te.  Anal.:  Te  8777,  Ag  61-53.  Au  101.  Pe  (r.  =  100-80.  Ber.  aus 
Ungarn.  8,  108,  1891. 

A  supposed  silicate  of  Iron  and  magnésium,  présent  in  certain 

IItdruniccitb  C.  U.  SKtpard,  HId.  Contr.,  1877.  A  name  suggested  for  a  doubtful 
substance  conjectured  to  be  a  bydraled  oxide  of  nickel,  from  Texas.  Pean. 

Htdrobucholzitk  Thommm.  Thomson  obuined  (Min..  1,337.  1888)  SIOi4185.  AliO, 
49-55,  11,0  4-85.  gypsum  813  =  9887.    Probably  from  Sardinia. 

Htsrobauarskitk.  a.  E.  Nordmêkiôld.  Ak.  H.  Stockb.,  Bibang.  17  (2),  No.  1,  8,  1891. 
A  samarakite  from  Ihe  Nolbamnsgrufra.  VAddO,  contalning  10-S  p.  c.  water  and  4  p.  C.  of 
"  gttdollnlte-earths  "  of  a  molecular  weigbt  of  2741. 

HïPoXANTHiTB  Bowney,  Ed.  N.  Pbil.  J.,  3,  806,  1855  ;  Bienna  Eartb.  A  brownish  yellow 
fermginous  clay  or  ocher,  probably  only  clayey  yellow  ocher. 

Ilvaitr,  p.  541.  OccuîB  wlth  calcitc,  tremolite.  aodradite,  forraing  Irregular  crystalline 
masses  in  a  large  vein  nenr  the  head  of  Barclay  Sound,  Vancouver  Island,  B.  C.  An  analysis 
gave  Hoffmann,  Am.  J.  Hc.,  42.  482. 1891  ; 

810,       Fe,0,     A1,0,       FeO       MnO       CaO       MgO      H,0 
G.  =  8-85        3981        18  89       0 16       82-50       2  23       18  82       0-80       1 62  =  9»  88 

Irom.  p.  38.  J.  M,  Davlson  bas  analyzed  the  kamaeite.  lœulle,  and  plessile  from  the  Wel- 
land  nieleoric  iron  (cf.  aoals.  p.  80).  He  found  the  plessile  to  consist  of  iwo  parts,  A  and  B.  corre- 
Bponding  in  composition  to  the  otber  alloys  named,  and  the  same  may  be  true  in  gênerai.  Am. 
J.  8c..  42,  64.  1M1. 


1.    ZamaeiU 

98-00 

6-69 

0-35 

0-03  =  10005 

92  81 

697 

010 

0  19  =  100  16 

8.          "     B  (imtite) 

72-08 

r.-87 

088 

0-91  =  100-59 

4.     Tirnilé 

74  78 

34-83 

0-38 

0-50  =    99-98 
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Cohen  and  Weinschenk  (Ann.  Mus.  Wien»  6,  181,  1891)  hâve  investlgated  chemically  a 
aeries  of  meteoric  irons.  They  conclude  that  the  cubic  irona  hâve  a  constant  percentage  of 
nickel  and  cobalt  :  tbua  they  find  Fe  92*90,  Ni  +  Co  710  in  Coahuila.  and  Fe  98*82,  Ni  +  Co 
6  18  in  Braunau,  while  a  séries  of  otbers  lie  between  thèse  limits.  In  the  Ma^ra  and  Wichita 
Co.  irons  they  find  large  crystals  (arranged  parallel  to  an  octahedral  face)  of  an  iron  carbide 
{KohUnêtoffeisen)  with  6*4  and  5*1  p.  c.  carbon  and  yielding  the  formulas  (Fe,Ni,Co)iC  and 
(Fe,Ni.Co)4C;  the  former  bas  been  called  cohenUs  <p.  81).  In  the  octahedral  irons  they  find  two 
kinds  of  uenite  :  A,  tin-whlte,  flexible,  rich  in  cobalt  and  nickel,  witib  small  amount  of  carbon  ; 
B,  grayish,  feebler  lustér,  less  flexible  to  brittle,  lower  in*  nickel  and  carbon  and  higher  in  carbon. 
Analyses  : 


A 

Fe 

Ni 

Co 

Cu 

Toluca 
Wichita  Co. 
Glorieta  Mt 

6517 
65  54 
6804 

84-29 
82*87 
85  58 

0-40      . 

1*59 

1-48 

0*14  =  100 

—  =100 

—  =100 

B 

Fe 

Ni 

Co 

C 

Staunton 

7810 

28-68 

210 

117  =  100 

The  authors  also  remark  that  cohenite,  (Fe,Ni,Co)sC,  corresponds  to  the  compound,  FeiC. 
which  séparâtes  from  cast  iron  in  crystals  when  slowl^  cooled,  between  dOO""  and  700''. 

The  dlscovery,  mode  of  occurrence,  and  distribution  of  the  native  nickel-iron  alloy,  called 
c/WG^uiU,  on  the  west  coast  of  the  South  Island  of  New  Zealand,  is  minutely  discûssed  by 
Ulrich  in  Q.  J.  O.  Soc.,  46.  619.  1890.  It  is  shown  to  be  somewhat  widely  distributed  in  a 
highly  basic  peridotyte  or  tbe  serpentine  which  bas  resulted  from  ils  décomposition. 

Found  in  the  Bêrezovsk  minmg  région  near  £katerinburg,  Ural  ;  the  spécial  locality  is  the 
gold  placers  of  Prikanavnv  in  tbe  viilley  of  tbe  Pvshma  which  empties  into  the  Tura,  a  branch 
of  the  Tobol.  The  fragments  bave  a  peculiar  roliuted  structure.  It  is  ma^netic  ;  G.  =  7*59, 
and  contains  a  miuute  amount  of  phitinum  but  no  nickel.  Associated  minerais  are  quartz,  mica, 
chrysolite,  pyroxene,  serpentine,  chromite,  triclinic  feldspar,  etc.  Daubrée  and  Meunier,  C.  R., 
113.  172,  1891. 

Observed  as  forminç  part  of  a  thin  coatîng  with  oolitic  structure  on  quartzyte  on  the  north 
shore  of  St.  Joseph  Is.,  Lake  Hurou.  Ontario.  Anajvsis  of  the  coatinr  gave  :  Metallic  grains 
58*85,  limonite  89*78,  siliceous  matter  1*42  =  100.  The  spherical  metallic  grains  varied  from  a 
microscopic  size  up  to  0*87  nmi.  in  diameter  ;  an  analysis  of  them  yielded  : 

Fe  Mn  Ni  Co  Cu  S  PC       insol. 

8800         0*51         0*10         0*21         0  09         0*12         0*96  f         9  76  =  9975 

The  insoluble  ix>rtion  f ormed  a  nucleus  of  rounded  form  and  coated  with  a  yellowish  brown 
humus-iike  substance,  which  disappeared  on  ignitlon,  leaving  the  snow-white  spberules  consist- 
ing  of  94  p.  c.  SiO,.     O.  Ch.  Hoffmann,  Trans.  R.  Soc.  Canada,  8  (8),  89,  1890. 

Hussak  bas  noted  the  occurrence  of  undoubted  native  iron  in  the  gold  gravels  of  the  Ribeira 
in  S.  Brazil  (réf.  ottrelite,  p.  1048). 

laoPYBE  Haidinger,  Ed.  N.  Phil.  J.,  3.  268, 1827. 

In  compact  masses,  with  cleava^e.  Fracture  flat  conchoidal.  Brittle.  H.=  6-6*5. 
G.  =  2*912.  Luster  vitreous.  Streak  light  greenish  gray.  Color  grayish  black  or  velvet-black, 
occaslonally  spotted  red,  like  héliotrope.    Opaque  to  subtranslucent.    Analysis. — ^Turner,  p.  265: 

SiOi  4709         AUO,  18*91         Fe,0,  20*07         CaO  15*48         CuO  1*94  =  98*44 

B.B.  fuses  easily  to  a  magnetic  bead.  and  colors  the  flame  green.  A  silica  skeleton  with  sait  of 
phosphorus.     With  the  acids  decomposed  with  difflculty  and  imperfectiy. 

From  St.  Just.  near  Penzauce,  Cornwall,  in  a  quartzose  granité  with  tourmaline  and  tin 
ore.  in  pièces  two  inches  in  diameter.  Also  in  breccia  on  the  Calton  Hill,  Edinburgh.  with 
limonite.  Named  from  laos,  like,  and  icvp,  fire,  because  the  fused  bead  resembles  closely  the 
original  minerai. 

Tbe  above  supposed  minerai  species  bas  been  examined  bv  N.  Story  Maskelyne  and  W. 
Flight  and  proved  to  be  simply  impure  opal.  J.  Ch.  Soc.  26, 1049, 1872.  The  same  conclusion 
lias  been  reached  by  Fischer. 

IvAARtTE.  liwaarite,  p.  448.  Occurs  in  an  Elœolite  rock  ("  liolîth")  at  liwaara,  Finland. 
The  analyses  by  Thoreld  (p.  448)  are  questioned  by  liamsay  and  Berghell  on  the  ground  ihnt 
the  mnterial  was  probably  not  homogeneous;  they  obtained  25*42,  24*93  p.  c.  TiOi.     G.  F5r. 

Fo.l..,  13.305,  1891. 
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JoRDANiTE,  p.  141.  Crystals  from  tbe  Binnenthal  are  shown  by  Baumhauer  to  conform  in 
angle  to  the  monoclinic  System.  The  axial  ratio,  calculated  by  him  from  the  angles:  100  a  001 
=  Sraei ,  OOl  a  lOl  =  28'*  Ôf,  OlO  a  250  =  88-  68i',  is: 

d  :  S  :  é  =  0-49460  : 1  :  0*26552        fi  =  89°  m* 

The  planes,  which  on  p.  141  are  taken  as  macropinacoid  (a),  brachvpinacoid  (b),  AndhtaeJeY 
become,  respectively,  base  (6).  orthopinacoid  (a),  and  clinopinacoid  (b);  lurther,  k'(112)  =  121, 121, 
m  (110)  =  101,  ÏOl.  y(101)  =  011,  p(011)  =  110,  etc.  A  number  of  new  fonns  are  added. 
Ber.  Ak.  Berlin,  697.  915,  1891. 

Kallllite.    E.  Laspeyres,  Zs.  Er.,  19.  12,  1891.    Wismuthnickelglanz. 
Massive.    Luster  metalHc.    Color  light  bluish  gray. 

Oomp.— NiBiS  or  Ni8,.NiBi,  =  SuTphur  lO'?,  bismuth  69-7,  nickel  19*6  =  100.  It  thus 
•belongs  near  ullmannite,  etc  ,  p.  91.    Analysis  : 


S 
I    14-89 


Sb 
44*94 


Bi 
11-76 


As 
2*02 


Ni 
26-94 


Fe 
0-28 


Co 
0-89  =  101-22 


Occurs  at  the  Friedrich  mine  near  SchOnstein,  a.  d.  Sieg.    The  name  refers  to  the  locality. 

Kaoliiïitk,  p.  685.  Crosby  describes  a  bed  of  white  kaolin  of  considérable  extent  in  Bland- 
ford,  Hampden  Co.,  Mass.  It  nas  been  produeed  by  the  décomposition  of  the  feldspar  of  laree 
Teins  of  pegmatyte  and  is  regarded  as  represcDting  part  of  the  pre-glacial  soil.  Tech.  Q.,  3, 
1^28,1890. 


Ka^ramsikit  a.  E.  yordenakiôld,  Rg.,  Min.  Ch.,  688,  1875.    A  minerai  supposed 
Flnland,  coutaining.  accordÎDg  to  Thoreld  :    SiO,  51*53,  A1,0,  8*20,  Fe,0,  5  98, 
CaO  18-05.  AlgO  6  86,  K,0  108,  CuO  2  32,  H.O  1*59. 

Kentrolitb,  p.  544,  Found  at  Lângban,  Sweden,  intimately  asso- 
ciated  with  braunite,  also  richterite,  bante.  Crystals  prismatic  with 
a  (100).  m  (110),  o  (111),  s  (221)  (cf.  fig.).  Axial  ratio  à:b:è  =  0-68278  : 1  : 
0*89879 from  mw»'" =*64"  89  and  110  A  lH  =*80**  45'.    Formula  deduced. 


to  be  from 
MnO  4*62, 


m 


m 


m 


m 


R,SiO«.R,Si06,  with  R  =  Pb  :  Mn  :  Ca  =  88  :  5  :  2.  and  R  =  Mn  :  Fe  = 

8  -  1.     Analysis  : 

SiO.      Mn.O,     Fe«0,      PbO      MnO      CaO 
6.  =  6  068    17-68        16*59        5*58        5572        805       091  =  99-58 

Flink  flnds  an  error  in  the  axial  ratio  calculated  by  yom  Rath 
•<0*688  :  1  :  0-784),  which,  however,  bas  been  corrected  on  p.  644.  Ak.  H. 
Stockh..  Bihang.  16  (2),  No.  4.  1891. 

KuLiBiNiTE.  Koulibinite.  See  Koksharov.  Min.  Russl.,  4,  281;  Dx.,  Min.,  1,  57,  1862. 
From  Transbaikal.    Probably  simply  a  kind  of  pitchstone,  Kk.,  and  Dx.,  Min..  2,  xix,  1874. 

Errnneritb,  p.  105.  Miers  notes  on  crystals  from  Nagyâg,  the  new  forms:  d  (021,  2-i), 
g  (081.  8-ï),  8  (041,  4-i),  w  (124,  i-â).  t(121,  2-â),  «  (362,  8-2).     Miu.  Mag..  9,  184,  1890. 

liliïeBANiTE,  p.  548.  SjOgren  (G.  FOr.  FOrh.,  13.  256.  1891)  distinguishes  two  types  of 
làngbanite  from  L&n^ban:  A,  occurrinff  in  hexagonal  tabuJar  crystals  05  to  1  cm.  in  diameter 
and  some  millimetera  m  thickness,  associated  with  fine  granular  schefferite.  B,  small  crystals  of 
prismatic  habit  ofteu  embedded  in  calcite.      Analyses  1,  2  (by  R.  Mauzelius)  are  of  type  B; 

n      IV 

«ual.  8,  of  type  A.  Tbe  formula  deduced  is  tnSb«09.nFe90a.pMn(Mn,8i)Os.  The  coefficients 
f»,  n,  pvary,  but  the  relation  of  MnO  :  (MD,Si)0«  is  about  constant  =  1:1.  Attention  isalso 
<;alled  to  the  fact  tbat  the  axial  ratio,  a  :  {é  (Flink)  =  1 :  1*8694,  corresponds  closely  to  tbat 
characteristic  of  tbe  Hématite  Qroup,  p.  210  et  8eq. {cf.  also  pyrophanite,  p.  1045).  Further,  some 
-crystals  seem  to  be  hemihedral.  i.e.  rhombohedral,  in  habit. 
Analyses,  1-8,  Mauzelius  : 

MgO 

1*61  =99  68(0  8-60) 

0  86  H,0  0-82  =  99  88  (O  8*70) 

0-47  =  10016 (O  508) 


G. 

SiO, 

SbaO. 

FCaO, 

MnO, 

MnO 

CaO 

1. 

4*66 

12*23 

11*76 

14*15 

26-15 

81-54 

2-24 

% 

4-78 

11-82 

11*61 

1431 

2712 

82*80 

204 

«. 

895 

12*92 

4-33 

8515 

86*89 

1*95 

SIO, 

4. 
6. 
6. 

9-58 

8-75 

10-88 
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The  same  subject  is  discussed  by  BflckstvOm  (ibid.,  p.  271),  who  gives  two  new  analyses  and 
recalculâtes  that  of  Flink  (p.  548).  Although  differing  as  regards  tue  state  of  oxidation  of  the 
manganèse,  he  arrives  at  essentially  the  same  conclusion  as  tbat  of  SjOgren,  that  the  minerai  is  to 

m  n 

be  referred  to  the  hematite-itmenite  group.    He  writes  the  formula  RROs,  where  f»  -^  3i  =  6. 
Analyses,  4-6,  Bftckstrôni: 

SbaOs      Mn,Ot      FetOi       MnO       CaO      MgO 

12-58        63-67         8-44         8-21        1-78       058  =    99-74 
15-35        6104  4-75  5*86        298        0*40  =    9918 

13-89        59-43        11 46        1287         —  —    =  108-58 

Lanthanite,  p.  302.  On  the  crystalline  form  of  the  analogous  dldymium  carbonate 
Di9(C0t)s  +  8H,0,  which  is  orthorhombic  with  mm"  =  87"  26',  see  Morton,  Ofv.  Ak.  Stockh., 
42,  No.  6,  192,  1885. 

Lautarite  A.  Dietze,  Zs.  Er..  19,  447.  Oct.  23,  1891. 

Monoclinic.  lu  large  prismatic  crystals  sometimes  weighing  20  grams.  Prismatic  angle  of 
83**  80';  basai  plane  rare.  Crystals  of  len  mdiately  ai*ranged  or  in  stellate  aggregates.  G.  =  4*59. 
Colorless  to  yellowish. 

Oomp. — Calcium  iodate,  CadOs)^  =  lodine  pentoxide  85*6,  lime  14*4  =  100.  It  thus  beiongs 
to  a  group  uot  before  représentée!  amoug  minerais.  Analvsis  gave:  1 64*70  and  64*62,  CaO  14*95, 
determined  on  three  portions.  Slightlv  soluble  in  water,  0*22  gram  in  100  grams  of  water  at  20**, 
or  1*43  grams  of  iodine  to  the  liter.  Aqueous  solution  colorless.  Soluble  iu  hydrochloric  acid 
with  évolution  of  chlorine. 

Obs. — Occurs  in  the  caliche  or  sodium  nitrate  deposits  (cf.  p.  871)  of  Atacnma,  Cbfli, 
especially  in  the  "  Pampa  del  Pique  III  "  belonging  to  the  Oticina  Lautaro  and  to  neighboring 
Pampas,  aU  of  which  belong  to  the  so-catled  calcium  chloride  class.  The  crystals  are  often 
embedded  in  bands  of  gypsum. 

On  the  form  of  the  hydrous  calcium  iodate  CadO»)»  +  6HaO,  see  Rg.,  Kr.  Ch..  832.  1881. 

The  same  région  furuishes  crystals  in  the  caliche,  as  describ.ed  by  Dietze  (ibid.),  which 
seem  to  be  a  double  sait  of  iodate  and  chromateof  calcium,  corresponding  to7Ca(IOs)t.8CaCr04; 
or  perhaps  more  simply  Ca(IOs)9.CaCr04,  which  requires:  Iodine  pentoxide  61*1,  cbromlum 
tirioxide  18*4,  lime  20*5  =  100.    Analysis  gave: 


1,0» 

CrO, 

CaO 

I 

5812 

19*00 

2201  =     99-13 

44-20 

5810 

19-90 

21-50  =    99-50 

44-17 

58*89 

20-28 

21  10  =  100-37 

44-79 

The  crystals  dissolve  slowly.  more  readily  on  application  of  beat.  On  cooHng,  crystals  of  the 
hydrous  calcium  iodate  (cf.  above)  separtite  out,  whiie  the  calcium  chromate  renuins  in  the 
solution.  On  a  supposed  chromate  from  the  nitrate  deposits,  see  tarapacaite.  p.  916.  Dietze, 
however,  regards  the  chromic  acid  as  always  présent  as  a  double  sait  united  with  iodate. 

On  artiticial  double  salts  of  iodic  and  chromic  acid,  see  Berg,  C.  R..  111,  42,  1890. 

Lead  Silicate.  Au  ailificial  lead  silicate  from  Bonneterre,  St.  François  Co.,  Missouri, 
bas  been  described  by  E.  S.  Dana  and  S.  L.  Penfield  (Am.  J.  Se,  30,  138,  1885).  and  later  by 
H.  A.  Wheeler  (ibid.,  32,  272,  1886.)  It  occurs  associated  with  octahedral  cr3rstals  of  magnetite 
and  clcavable  galena;  form,  a  hexagonal  prism  {m)  with  pyramids  (p,  q),  and  haanl  plane  (<;), 
op  =  50**  approx.,  e^  =  25^;  also  iu  thin  tabular  crystals  with  apparently  rhombohedral  planes. 
Analyses  of  crystals  :  1,  Penfield;  2,  Wheeler. 

FeO       CaO       MgO     Na,0 

0-51        7-48        0-56        0  35  =  9846 
1-38»      2-35        0-22        222  NIO  3*06,  Cl  0*08  =  100*08 
•  FCîO,  0-80,  A1,0,  0-53 

Other  analyses  are  given  by  Penfield  of  the  massive  silicate,  and  by  Wheeler  of  fine 
crystals. 

Lavenitk,  p.  375.  Occurs  in  the  phonolytes  of  the  Haute  Loire.  Lacroix,  Bull.  Soc.  Min.. 
14,  15.  1891. 

Leopabdite.  a  quartzose  rock  spotted  with  staiiis  of  manganèse  occurring  in  North 
Carolina. 


G. 

SiO, 

PbO 

5-92 

17-17 

72-39 

17-11 

73-66 
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Leucite.  p.  842.  The  characters  and  distribution  of  the  altered  leucite  {pseudoleueiie)  and 
leucitic  rocks  of  Magnet  Cove,  Arkansas.  brietiv  alluded  to  on  pp.  343  and  426.  are  fully 
described  by  J.  F.  WiTliaras  in  the  Ann.  Rep.  Geof.  Arkansas,  1890,  vol.  2,  p.  267  et  seq. 

Lacroix  bas  noted  the  présence  of  leucite  in  a  basait  of  Mont  Dore,  Puy-de  Dôme.  C.  R., 
113,  751.  Kov.  23.  1891. 

LiTHiDioNiTB.     Lîtidionite  E.  Scaechi,  Rend.  Accad.  Napoli,  19.  175,  Dec.  1880. 

Blue  lapilli,  found  at  Vesiivius  in  1873,  7  to  25  mm.  in  diameter,  were  found  to  consist  of 
a  white  earthy  substance,  with  a  glassy  blue  crust.  Of  tbe  latter,  H  =  5-6,  G.  =  2535.  The 
mean  of  two  analyses  gave,  after  being  washed:  SiO-,  71-57,  CuO  6*49.  FeO  402,  KaO  10*92, 
NasO  678  =  99*78.  Slightly  attacked  by  HCl;  fuses  very  easily  (the  white  nucleus,  consisiing 
of  augite.  oliviiie,  etc..  is  infusible).  The  author,  ou  the  ground  of  the  fusibility,  regards  the 
substance  as  a  mixture  of  quartz  and  the  carbonates  of  potassium  and  sodium. 

LuzoNiTE,  p.  148.  Elockmann  bas  investignted  the  famntinite  of  the  Sierra  de  Famatina, 
Argentine  Repub.,  and  also  a  minerai  which  he  identifies  as  luzonite  from  the  same  locality.  He 
regards  both  thèse  minerais  as  isomorphous  and  unlike  enargite  in  form,  while  hitherto  famatin- 
ite  and  enargite  bave  been  considered  isomorphous,  as  given  in  p.  149.  The  argument  is  not  con- 
clusive.    Anal. — Bodlflnder,  quoted  by  Elockmann. 

G.  =  4*390  S  32-40        As  16*94        Sb  308        Cu  47*36  =  99*78 

Maonetite,  p.  224.  Kemp  bas  given  the  results  of  a  more  minute  study  of  the  striated 
magnetîte  crystals  from  Miueville,  near  Port  Henry,  £ssex  Co.,  N.  Y.    Zs.  Kr..  19,  183,  1891. 

Scheibe  mentions  on  crystals  from  Magnet  Cove  aud  Moriah,  Ëssex  Ce,  N.  Y.,  tw.  stria- 
tions  and  parting  1  o  (111);  also  tw.  lamellœ  0  m  (311);  further,  Moriah,  1  e  (210).  Zs.  G.  Ges., 
42,  370,  1890. 

A  magnetîte  from  BQchig  near  Hirschberg  a.  Saale  in  Oberfranken  contains  tio  according  to 
Sandberger,  Jb.  Min..  2,  269,  1890. 

Formation  in  slags  and  récent  eruptive  rocks,  see  Vogt,  Arch.  Math.  Nat.,  14,  25,  1890. 

M ANCiNiTE  «7a<^t^^,  Ann.  Mines,  19,  703,  1841.  Described  as  a  zinc  silicate  from  Mancino 
near  Leghorn,  but  according  to  Uzielli  (Trans.  Accad.  Linc,  1,  108,  1877)  the  minerai  is  not,  as 
supposed,  from  the  hill  Mancino,  near  Leghorn,  nor  is  it  a  zinc  trisilicate. 

MANOANOFEnRiTE  Vofft,  Arch.  Math.  Nat.,  14,  35,  1890.  Blackish  brown  skcleton  crystals 
formed  in  some  Martin  and  Ressemer  slags,  having  the  composition  (Fe,Mn)s04  and  rcsembling 
hausmannite  and  magnetite.  To  which  System  they  belong,  tetragonal  or  isometric,  is  not 
determined. 

Mabcasite.  p.  94.  Trechmann  describes  marcasite  twins  (tw.  pi.  m)  implanted  in  parallel 
position  on  the  faces  of  pyrite  cubes  from  Bredlar  near  Brilon,  Westphalia.  Min.  Mag.,  9,  209, 
1891. 

Marifosite  B.  Silliman,  Jr.,  Cal.  Acad.  Se,  3,  380,  1868.  A  light  apple-green  micaceouB 
minerai,  occurring  in  scales  associated  with  pyrite  in  a  gangue  of  dolomite  (aukerite)  and  quartz  ; 
with  the  ore  of  the  Mariposa  région,  Califomia. 

Melanophlooite,  p.  194.  The  nature  of  this  problematical  minerai  bas  been  further 
discussed  by  Streng,  Ber.  Oberhess.  Ges.,  27,  123,  1890,  and  Jb.  Min.,  2,  211.  1891;  also  Friedel, 
Bull.  Soc.  Min.,  13,  356,  1890,  and  14,  74,  1891.  Streng  argues  that  the  minerai 
contains  silicon  disulphide  (SiSa),  not  sulphur  trioxide  as  ordinarilv  stated,  but 
Friedel  pretly  conclusively  shows  that  the  latter  view  is  correct.  Ile  concludes 
further  that  the  ordinary  minerai  is  pseudo- isometric  and  tetragonal,  optically 
négative;  further,  that  it  does  not  gain  its  form  by  pseudomorphism.  There 
also  occur  forms  which  are  hexagonal  in  structure,  optically  positive,  and  corre- 
spond to  tridymite. 

Metacinnabarite,  p.  62.  The  form  of  the  crystals,  from  New  Almaden,  de- 
scribed by  Melvilleand  briefly  alluded  toon  p.  63  is  given  in  the  accompanying  lig- 
ure. The  crystals  are  minute  but  brilliantly  polished  and  gave  good  measuremente, 
but  the  symbols  obtained  by  him,  especially  tor  the  hemi-scalenohedrons,  arehighly 

complex.  The  forms  observed  at  the  analogous  pôle  are:  c  (0001, 111  ),  m  (lOÎO,  100), 

'.0554,332),(1 322,211);  at  the  antilogous  pôle:  (50*0-5Ô*î,33i7-Î7),(48-46*2*i,31-Î7-Ï5), 

(41-88-8-î,  26Î5-Î2).     The  spécifie  gravity  obUined  was  only  7118.     The  relation 
of  thèse  crystals  to  those  described  by  Penfield  is  at  présent  undetermined. 

Occurs  with  cinnabar  at  Enoxville,  Cal.,  and  at  the  Cerro  Gordo  mine,  11 
.lies  we.st  of  Panoche,  Fresno  Co.    Melville  &  Lindgren,  U.  S.  G.  Surv.,  Bull. 
61.  22.  1890.  V^l ville 
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Schrauf  mentions  the  occurrence  of  metacinnabarite  at  Idria  in  hemispherical  forma  witfa 
concentric  fi  brous  stniclure.  They  are  implanted  ou  calcite  which  coats  the  calcareous  isandstone, 
forming  the  gangue  rock.  G.  =  7*66.  llie  amount  of  sulpbur  was  found  to  be  14*09  p.  c. 
Anz.  Ak.  Wieu,  156.  1890. 

MiCBOCLiNE.  p.  322.  On  the  structure  of  tbe  mlcrocline  in  pegmatjtes  from  the  Argentine 
Republic,  see  Sabersky,  Jb.  Min.,  Bell..  7,  359,  1891. 

MiCROLiTES.  A  name  proposed  by  Vogelsang  (Philosoph.  Qeol.»  p.  139,  1867)  and  aince 
used  by  Zirkel  (Mikr.  Beschaff.  d.  Min.,  pp.  33,  88,  1873)  for  microscopic  crystals,  sometimes 
belongmg  to  kuown  species,  sometimes  of  indeterminate  nature,  but  often  observed  in  igneous 
rocks.  The  method  of  aggregation  of  tbese  microlites  is  sometimes  very  remarkable.  l'ridiite 
and  belonite  are  names  given  by  Zirkel  (1.  c.)  to  analogous  forms. 

MoLTBDBNiTE.  p.  41.  Occurs  in  spherical  forms  with  concentric  structure  at  Plataro.  in 
Colorado. 

MoRiNiTB  A,  Lcbcroix,  Bull.  Soc.  Min.,  14,  187,  1891.  A  new  species,  announced  but  not 
fully  described.  occurring  with  the  amblygonite  at  Montibras.  In  monoclinic  crystals  with 
a  (100,  î-i),  h  (010,  il),  c  (001,  0),  m  (110,  /).  Cleavage:  a  (100).  G.  =  2*94.  Ax.  pi.  |  6.  Bx 
inclined  80^  iii  tbe  obtuse  angle  oc.     2Ë  variable,  up  to  40''. 

B.B.  the  minerai  bubbles  up  aud  fuses.  In  the  closed  tube  gives  ofF  about  13*5  p.  c.  of 
acid  water  (with  fluorine).     Gives  reactions  for  phosphoric  acid,  alumina,  and  soda. 

Morinite  is  associated  with  an  undetermlned  hydrated  phosphate  free  from  fluorine,  crystal- 
lizing  in  tetragoual  octahedrons,  which  are  optically  positive.    Named  after  M.  Morineau. 

Mursinakite  Koksharov,  Min.  Russl.,  9.  341.  1886. 

Tetragonal.     Axis  h  =  056641;  001  A  101  =  29''  Slf . 

Forma:  y  (503,  f  i),  x  (201,  2-»);  o  (111, 1);  s (10*5  2,  5-2),  s  (841,  8-2);  also  two undetermined 
zirconoids  w,  o. 

Angles:  cy  =  43*  21,  <»  =  48**  34',  co  =  38°  42',  ytf  =  58**  5',  xsf  z=:  W  If,  o&  =  52°  28*,  «' 
s  35''  6',  »•»  =  50''  29'.  ê^  =  36**  9,  m'"  =  52"  3 . 

H.  =  5-6.  G  4*149  (on  004  gram).  Color  wine-  or  honey-yellow.  Transparent  to  semi- 
transparent. 

Oomp  —  Unknown. 

Obs. — Known  only  from  two  spécimens  discovered  about  1854;  it  occurs  as  inclusions  in 
topaz.    From  Alabashka,  near  Mursinka  (Mursinsk)  in  the  Ural. 

Natroliib,  p.  600.  Gonnard  bas  analyzed  several  spécimens  from  the  Puy-de-Dôme, 
BuIL  Soc.  Min.,  14,  165. 1891: 


SiO, 

AUO, 

NaaO 

CaO 

H.O 

Puy-de-Marman 

48  03 

26-68 

15-61 

— 

9*62  =  99-94 

Tour  de  Gevillat 

47-88 

2612 

15-63 

0-46 

9-80  =  99-88 

Natron,  p.  301.  Described  by  E.  Scacchi  as  occurring  in  colorless  cr^rstalline  grains  and 
prismatic  crystals  within  the  lava  at  the  Fosso  Grande,  Vesuvius.  An  analysis  gave:  COs  15-91, 
Na,0  3215.  K,0  0*41,  H.O  61*68  =  10015.  Rend.  Accad.  Napoli,  2,  488.  Dec.  1888,  and  Zs. 
Kr.,  18,  100,  1890. 

Nephblite,  p.  423  Continued  studies  on  the  nephelite  rocks  of  Brazil  are  givenby  Derby, 
Q.  J.  G.  Soc,  47.  251.  1891. 

Described  from  the  rock  called  liolyte  (Ijolith)  occurring  at  liwaara,  Finland,  by  Ramsav 
and  Berghell  (G.  FOr.  Fôrh.,  13,  308,  1891).  Refractive  indices:  ooj  =  1*54515,  ej  =  l'5420(). 
Analysis: 

8iO,  AUO,  CaO  Na^O  K.O 

43-98  34-93  0*36  16*76  8-88  =  99*86 

On  the  elœolite  rocks  of  Magnet  Cove  aud  other  régions  in  Arkansas.  and  their  minemls. 
see  J.  F.  Williams,  Ann.  Rep.  G.  Ark.,  vol.  2,  1891. 

NEBquEHoinTE,  p.  300.  Occurs  forming  white  fibrous  masses  in  the  galieries  of  tbe 
anthracite  mine  of  la  Mure,  Isère,  France.    An  aualysis  by  C.  Friedel  gave*. 

t  CO,  31*88  MgO  28*98  |  H.O  3918  =  99*99 

This  conforms  to  MgCO,  +  3HaO.    Bull.  Soc.  Min.,  14,  60,  1891. 
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NxwBOLDiTB  Piàdingtan,  J.  Asiatic  Soc.  BeDgal,  26,  1129,  1847.  A  minerai  found  by 
Gapt  Newbold  in  some  old  lead  mines  "  near  Gazoopilly,  Eumool."  Probably  a  ferruginoua 
spbalerite.     Cf.  Mallet,  Min.  India,  18.  1887. 

NiococHROMTTB  C,  U.  Shepavd,  Min.  Contr.,  1877.  A  canary-yellow  substance,  occurring 
■B  a  coatiDg  on  zaratite,  rarely  on  cbromite,  al  Texas,  Pa.  On  the  ground  of  a  partial  blowpipo' 
ezamination.  it  is  concluded  to  be  a  *'  dichromate  of  nickel." 

NiCKBL,  cf.  p.  29.  Tbe  auriferous  sands  of  the  stream  Elvo  near  Biella  in  Piedmont  are 
shown  by  A.  Sella  to  coutain  grains  of  an  iron-nickel  alloy  corresponding  nearly  to  NisFe. 
They  resemble  native  platinum  in  appearance,  are  malléable  and  strongly  magnetic,  and  bave 
O.  =  7*8.    An  analysis  gave  : 

Ni  (with  some  Co)  752  Fe  266  =  101-8 

Soluble  in  nitric  and  dilute  bydrochloric  acid.    C.  R..  112,  171,  1891.    See  Iron,  p.  1087. 

KoBELiTE,  p.  482.  A  '  '  bydronoseane  "  bas  been  obtained  by  Charles  &  Georges  Friedel  by 
beatîng  mica  with  soda  and  sodium  sulphate.  It  is  in  hexagonal  crystals  (m,  lOÎO)  with,  a 
pyramid  p,  with  pp'  =  24°  22*7'.  Hère  p  corresponds  to  p  (lOÎl)  of  microsommite  and  q  (1012) 
01  nephelite.    Analyses  gave: 


SiO, 

SO, 

AUO, 

Na,0 

E,0 

H,0 

1. 

85-62 

7-20 

29-65 

28-82 

— 

8-94  =  100-28 

2. 

84-81 

7-26 

29-91 

,  28-84 

— > 

8-95=    99-26 

8. 

84-66 

784 

81-47 

18-74 

5-89 

2-30=    99-90 

4. 

84-20 

7-98 

80  78 

21-58 

806 

2  84=    99-91 

Bull.  Soc.  Min.,  13,  288,  1890,  14,  69,  1891. 

OcTAHBDRiTB,  p.  239.  Occurs  in  acute  pyramidal  crystals,  resembllnç  those  f  rom  Tavetsch, 
with  quartz  and  pyrite  on  joint-planes  at  tbe  Arvon  slate  quarries,  Buckingbam  Co. ,  Va.  Cf. 
G.  U.  Williams,  Am.  J.  Se,  42,  431, 1891.  Occurs  at  Pranal,  near  Pontgibaud,  Puy-de-Dôme, 
Lacroix,  Bull.  Soc.  Min.,  14.  191,  1891. 

Offrétitb  F.  Oonnard,  C.  R,  111.  1002.  1890;  Bull.  Soc.  Min..  14,  60,  1891. 

Hexagonal  or  rhombohedral.  In  very  minute  hexagonal  prisms,  often  rounded  and  with 
vertical  faces  striated;  also  in  bemispherical  forms  with  radiate  structure.  Cleavage:  normal  ta 
the  base.  Fracture  uneven.  Brlttle.  G.  =  21:1  Luster  vitreous.  Colorless  to  wuite.  Double 
réfraction  weak.     Sections  i  è  sliow  seotors  analogous  to  hersrhelite. 

Calculated  formula,  (KaCa)a Al aSii«Osg.l7HsO.     Anal.— Gk>nnard,  1.  c. 

SiO,  52-47  A1,0, 1906  CaO  2-48  KaO  772  H^O  1890  =  100*58 

B.B.  tums  white  and  fuses  quietly  to  a  white  enamel.      Decomposed  by  acids  with 
d*fflculty. 

Occurs  in  the  basalts  of  Mont  Simiouse  near  Montbrison,  France.  Named  af ter  Professor 
Offret,  of  Lyons. 

Oldhamite,  p.  65.  Vogt  notes  a  similar  compound  (also  MnS,  FeS,  etc.)  in  certain  f umace 
slags.     Arch.  Math.  Nat.,  14,  72,  1890. 

Orpiment,  p.  35.  Deposited  with  realgar  by  tbe  bot  springs  of  the  Norris  Geyser  basin  in 
the  Yellowstone  Park.  cf.  Weed  &  Pirsson,  Am.  J.  Se,  42,  403,  1891. 

Ottrelitb,  p.  642.  Phyllytes  with  ottrelite  (chloritoid)  are  desci-ibed  by  £.  Hussak  as 
OGCurring  with  magnetite  in  Sao  Paulo,  Brazil.     Bol.  Comm.  G.,  S.  Paulo,  No.  7,  1890. 

Palaçk)Kite.  Palagonit  Sartoriuê  v.  Walterskausen,  Subm.  Vulk.  Ausbr.  Val  di  Noto,  etc., 
Gôtt.,  1846;  Vulk.  Gest..  1853.  Butuen,  Lieb.  Ann.,  61,  265,  1847,  Pogg.,  83,  219.  1851. 
Melanhydrit  A.  Kranit,  Vh.  Ver.  Rheinl..  6,  154,  1859. 

A  basaltic  tuf  a  consisting  chiefly  of  glass  lapilli  and  the  products  of  their  altération.  It 
formerly  passed  as  a  minerai  species,  but  properly  belongs  to  petrography.  Cf.  Rosenbusch, 
Mass.  Gest.,  747,  1887. 

Paraicelaconite  o.  a.  Koenig,  Proc  Acad.  Phîlad..  284,  1891. 

Tetragonal.  In  pyramidal  crystals  pdll,  1),  terminîited  by  c  (001,  0);  the  pyramidal 
faces,  e  (101,  1-t),  strongly  striated  horizontally.  Measured  angle,  (^  =  58°  50',  hence  the  axis 
è  =  1  -6534. 

Cleavage  not  observcd.  H.  =5.  G.  =  5*833.  Luster  brilliant.  Color  on  the  facea 
purplish  black;  on  the  fracture  pitch-black. 
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Composition,  probably  essentially  CuO.  but  requiring  furtber  examlDation.  Theanalysis  is 
Interpreted  as  CuO  87*66,  Cu.O  11*70,  Fe.Os  0  64  =  100.    Analysis: 

CuO  100-58  Pe.O,  064  =  101-32 

B.B.  fuses  on  edges;  in  the  reducing  flame  is  reduced  and  yields  metallic  oopper.  Soluble 
in  acids. 

From  the  Copper  Queen  mine,  Bisbee.  Arizona,  with  footeite.  etc. 

Parathoritb.  Thorite  8hep.,  Proc.  Am.  Assoc.,  2,  821, 1850.  Paralhorite  â!%«p..  Min., 
987.  1857;  Dana,  Brush,  Am.  J.  Se.,  24.  124,  1857. 

Orthorhombic.  In  minute  rectangular  and  rbombic  prisms,  with  the  planes  a  (100,  t-î), 
b  (010,  i-l),  m  (110,  /).  Aneles:  mm"  =  52%  bm  =  64^  H.  =  5-5-5.  Luster  subresinoua. 
Color  garnet-red  to  pitch-black;  thin  edges  of  black  crjstals  with  a  ruby  translucence,  a  little 
lilse  rutile.    Traoslucent  to  opaque. 

In  the  matrnss  decrepiiaiea  slighlly.  but  does  not  appear  to  contain  water.  B.B.  in  the 
platinum  forceps  elows,  fuses  with  difficulty  on  the  edges,  and  becomes  paler.  In  borax 
olssolves  to  a  beaa,  which  is  yellow.  from  iron,  while  hot,  and  becomes  colorless  on  cooling. 
With  sait  of  phosphorus  gives  in  the  outer  tlame  a  bead,  ycllow  while  hot  and  colorless  on 
cooling.    Id  the  inner  flame  the  bead  assumes  a  délicate  violet  color  (due  to  titanic  acid  ?).  Brush. 

Occurs  embeddcd  in  danburite  and  orthoclase,  and  ouly  in  very  minute  crystals,  at 
Danbury,  Ct. 

Shepard  made  the  crystallization  erroneously  tetragonal.  There  are  also  other  discrepancies 
in  his  description,  which  may  lead  to  the  supposition  that  the  minerai  hère  described  is  a 
différent  minerai  from  Shepai-d's;  but  the  évidence  to  the  contrary  is  complète. 

Paroliooclase.    Paroljgoklas  E.  E,  Schmid,  Jb.  Min.,  1,  78  réf.,  1881. 

A  probleniatical  substance  occurring  lu  indistinct  prisms,  with  calcite  grains,  embedded  in 
the  ^und-mass  of  a  rock  f  ouud  between  Ilmsenberg,  Qu&riberg.  and  Silberberg,  in  the 
ThQrmgerwald.  It  may  be  an  impure  scapolite.  Cf.  App.  m,  p.  88;  also  Rosenbusch.  Jb. 
Min..  1,  78,  1881. 

Pelagositb  JT.  Moser,  Tschermak,  Min.  Mitth.,  1,  174,  1878. 

A  substance  occurring  as  a  thin,  darkcolored  incrustatiou  on  limestone  ana  dolomite,  on 
the  shores  of  the  Mediterranean.  as  at  the  Island  of  Pelagosa  (Moser).  In  some  cases  looking 
like  varnish,  and  again  resembling  lichens.  It  consists  of  thin  translucent  layers,  exerting  on 
polari^ed  light  the  effect  of  aggregate  polarization.  An  analysis  by  J.  CIoGz  on similar  muterial 
from  Cape  Ferrât  afforded  :  CaCO,  91*80,  MgCO,0-90,  Fe,O,0-25,  SiO,  122,  NaCl  049,  H,0 
4*56,  orgauic  matter  0*71  =  99-98.  It  is  regaided  as  produced  by  the  action  of  sea-water  on  the 
dolomite. 

Des  Cloizeaux  and  Vêlain  hâve  observed  similar  coatings  on  the  feldspathic  rocks  of  Corsica. 
on  the  coast  of  Oran,  and  on  basaltic  lava  on  thecoast  of  Kéuuion  Island.  Bull.  Soc.  Geol.,  6, 
86,  1878. 

Platinum.  p.  25.  Joly  bas  described  a  method  of  obtaining  crystals,  by  passing  an  electrical 
current  through  a  ribbon  of  the  pure  métal  upon  which  some  topaz  dust  has  been  scattered. 
After  maiutaiuinfi;  a  current  sufficient  to  heat  the  strip  to  redness  for  half  an  hour,  microscopic 
crystals  are  foundclinging  to  the  partially  decomposed  topaz,  and  after  two  hours  some  of  thèse 
attain  a  size  of  01  mm.  The  prevailing  form  is  the  octahedron.  Nature,  43,  541,  1891.  On 
artiflcial  crystals,  see  also  Tôrnebohm,  G.  Fôr.  F5rh.,  13,  81.  1891. 

Présent  in  the  ores  of  Boitza,  Transylvania.  with  gold  and  tellurium;  a  ton  contains  88*6  gr. 
gold  and  2  gr.  platinum,  Vh.  G.  Reichs.,  96,  1891. 

PoLiiUCiTB,  p.  843.  Described  and  analyzed  from  Hebron,  Me.,  by  H.  L.  Wells,  Am.  J. 
Se.  42.  218.  1891.  It  was  found  by  Loren  B.  Merrill  chiefly  in  a  single  cavity.  some  3  X  6  feet 
and  18  incbesdeep;  it  was  in  fragments  in  a  loose  heap  mixed  with  clay,  associated  with  quartz 
and  a  cœsium  béryl  (anal.  10,  p.  w7).  About  half  a  kilogram  was  found  in  ail.  In  appearance 
it  is  similar  to  the  Elba  minerai.    G.  =  2*986,  2*977.     Refractive  indices.  Penfield: 

fh  =  1*5215  Li  ny  =  15247  Na  ngr  =  15273  Tl 

Analyses,  Wells,  1.  c. 

SiOa        AUO,       CaO       CsaO        KaO      Na^O      LiaO        HaO 

43-48  16*41  0-21  3677  0*47  1*72  0*03  158  =10062 
48-59  16*39  0*22  35-36  0*51  208  0*04  [1-53]  =  99  67 
43-51        16  80        0  22        8610        048        168        005  1*50    =    99*84 

The  above  analyses  yield  the  formula  HaCs4Al4(SiO,),  or  Ha0.2Csa0.2Al,0».9SiO,  =  Silica 
40*7.  alumina  15*4,  ojp^ium  oxide  4*2  5.  waler  1-4  =  100. 

Wells  shows  by  a  discussion  of  the  earlier  analyses  fp.  344.  also  Plattner)  that  this  composition 
probably  also  belougs  lo  the  Elba  minerai.    The  unusually  large  amount  of  cœsium  obtained 
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from  this  source  bas  enabled  Wells  and  Penfield  to  make  some  important  researches  upon  the 
cœsium  tribalides. 

PoLTBAsiTB,  p.  146.  An  analysis  of  polybasite  from  the  Santa  Lucia  mine,  Guanajuato. 
Mexico,  gave  Prior  : 

G.  =  6-88  S  16-43       8b  1064       As  0-60       Ag  6889       Cu  513  =  100  09 

The  ratio  calculated  for  S  :  Sb  :  Ag(Cu)  =  5:1: 1\,    Min.  Mag..  9,  13.  1890. 

Occurs  (Endlich)  at  the  Yankee  Boy  mine,  Ouray  Co.,  Colorado,  with  pyrargyrite  in  a 
quartzose  gangue.  The  crystals  are  hexagonal  in  outline  and  hâve  mm'"  =  60"  approx.  Pfd. 
AuL  J.  Se..  40.  424.  1890.    See  also  p.  1049. 

PoLTLiTB  Thûmêon,  Min.,  1,  495,  1836,  Perhaps  a  variety  of  pyroxene  (augite).  It  is 
described  as  cleavable  massive;  G.  =  3*^1;  H.  =  6-6 '5;  oolor  black:  opaque.  Stated  to  come 
from  a  bed  of  magnetic  iron  ore  at  Hoboken.  N.  J..where  no  such  bed  of  ore  exists. 

Ptrttb.  p.  84.  Crystals  from  tbe  Roetzgraben  near  Trofaiach  show  the  new  pyritohedron 
(1010,  t-10).     HOfer.  Mitlh.  Ver.  Steiermark,  25,  230,  1889. 

A  manganiferous  variety,  containing  10*9  p.  c.  Mn,  also  a  little  Ag,  is  reported  by  Lang 
(priv.  contr.)  as  occurring  at  Minerai,  Idabo. 

Ptrolusitb,  p.  243.  Manganèse  nodules  from  the  deep-sea  dredgings  in  the  Pacific,  also 
from  Loch  Fyne;  cf.  Murray,  Proc.  R.  Soc.  Edinb.,  Jan.  5,  1891.  Buchanan  sbows  that  tbe 
deep  océan  nodules  approximate  in  composition  to  MnOi  ;  tbose  from  Loch  Fyne  are  nearly 
MntOs. 

P3rropha]iite  Hamberg,  G.  F^r.  Fôrh..  12.  598.  1890. 

Rbombohedral;  tetartohedral.  Axis  à  =  1  3692,  0001  AlOÎl  =  57' 41  J',  lOÎl  A  ÎIOI  =  94'  5i' 
Hamberg. 

FormB:  c  (0001,  0),  a  (1120,  t-2),  g  (10Î2,  1)  cleavage,  d  (0221,  —2).  Also  undetermined 
vicinal  4-  rbombobedrous,  at  a  maximum,  24'  from  e. 

Angles  :  e^  =  38"  19i',  ed  =  ♦72'  27'.  gg'  =  64'  58',  iW  =  111'  19*,  otf  =  34'  20'. 

In  very  thin  tabular  crystals  or  scales;  basai  plane  brilliant  but  with  triangular  striatlons 
X>arallel  to  the  zone  pf  -f  rbombobedrous.  * 

Cleavage:  (2(0221)  perfect;  ^  less  80.  Etching-figures  are  asymmetric.  H.  =5.  G.  =  4 '537. 
Luster  brilliant,  vitreous  to  submetallic.  Color  deep  blood-red;  yellowish  red  in  very  tbin 
plates.  Streak  ocber-yellow  with  a  greenish  tinge.  Not  pleochroic,  Transparent  in  tbtn 
plates.    Indices  :       • 

oûr  =  2-4408,  2-4419  Li  os>j  =  24804,  24816  Na  e,  =  2*21 

Oomp.— MnTiOt  =  Manganèse  protoxide  46*9,  titanium  dioxide  58*1  =  100.    A  little  siJicon 
Teplaoes  part  of  the  titanium. 
Anal — Hamberg,  1.  c. 

110,50-49  SiO.1-58  MnO  4692  FeO,  116  SbaO,  0-48  =  100'68 

Obs.— Occurs  at  the  Harstig  mine,  Pajsberg,  Wermland.  Sweden  ;  found  sparin^ly,  associated 
with  ganophylllte,  alsogarnet  and  manganophyllite,  in  cavities  later  filled  witb  calcite.  ^amed 
from  itvp,  fire,  and  0avdç,  shining,  in  allusion  to  its  red  color  and  brilliant  luster. 

Hamberg  sbows  that  pyropbanite  is  to  be  regarded  as  isomorpbous  with  ilmenite.  Further 
he  suggests  tbe  following  groupiug  to  sbow  the  relation  to  other  allied  compounds: 

Hématite  Group.    Rhombobedral  Ilmenite  Group.      Rbomb.,  tetai*tohedral 

c  n   IV                     ^ 

Cbromium  sesquioxide     CrjO,    1368  Ilmenite                  FeTiO,          1385 

Corundum                         AlaO,    1-363  Pyropbanite           MnTiO,          1-869 

Hématite                           Fe,0>    1*366  Also  Catapleiite                            1*3605 

Titanium  sesquioxide       Ti,0,    1*316  H,SiO,.Na,SiO,.Zr(OH)aSiO. 

To  tbe  second  group  be  would  also  add  the  hexagonal  calcium  metasilicate,  CaSiOa,  further 
the  artificial  compound  KBrOs. 

Pyroxene,  p.  352.    WRlfing  (Habilitalionsscbrift,  Heidelberg.  1891)  bas  made  a  careful 
optical  examination  of  a  séries  of  pyroxenes  ranging  from  diopside  to  hcdenbergite,  and  connected 
the  results  witb  the  variation  in  cbemical  composition  as  çiven  by  tbe  analyses  of  Doelter,  Flink, 
and  others.    The  optical  constants  deduced  for  a  pure  diopside  CaMgSisOg  are  as  foUows: 

a  /S  X  2V  éc 

For  Ll  1*6649  16719  1*6941  58'  53'  37°  55' 
Na  1*6685  1*6755  16980  58' 40'  37°  50' 
Tl         1-6722        1-6791        1*7015        58' 26'        37' 45' 
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For  the  «girite  fiom  tbe  LftngeflUDd-flord  &  re-examiiuUoaof  theoptlcalcotuttntawumttde^ 
«lUi  the  followiog  résulte: 

a  /S  r  3V             iAt 

Ec«tD         1-7S00  1-7930  18054  117°  25'  98°  80' 

Na            17680  17990  l'8ia8  117°  47'  94°   ff 

■n               1-7714  1-8096  18288  118°  16'  94°  68' 

The  angles  givcD  in  the  laai  columu  correspond  to Bxr  a  ^  =:  +8'  30*;  Bx.  a  ^  =  -(-4°  ff^ 
Bx^  A  *  =  +  f  58'. 

Od  the  alteraiion  t>r  pyioxeoe.  or  a  minenkl  of  ihe  pyroxene  group,  inio  amphibole  lu  gabbroa 
and  related  rocks,  see  CLe>ttr.  U.  8.  Surv.,  Bull.  »,  1090. 

Ou  tbe  relation  betweeu  the  glidiag-planeti  and  solution -planes  wtlb  augile.  see  Judd,  Min. 
Hag.,  9,  192,  1890. 

A  cbrome  dlopslde  from  tlie  basait  ol  Sternpel  uear  Marburg,  investlgated  bf  Bauer  (Jb.. 
Hin.,  2,  187,  1891),  bas  been  auuljzed  by  Friuillieim,  aa  folluws: 

8iO,  Al.O,       CnO,         FeO  CaO  MgO 

O.  =  3*389  52-90  519  2'4S  2-31  1911  18-01  =  100 

Quartz,  p.  183.  Minute  crystnls  (cf.  flga.  1-3).  chnranteiized  bj  the  présence  of  the  rhom' 
bohedron  >(S(W3)  aad  the  trapeiobetlrous  y(2l32)  and  X  (81221,  are  di-scribed  by  Iddings  and 
Pen&eld  from  the  hollow  spberulites  ot  the  rhyolyte  of  Ulade  Creek.  WyomlDg.'  ttm.  3.  Se, 
43.  89.  1891. 


Prledel  bas  descrlbed  orttAclal  cryatale  which  seem  to  be  twlns  wilh  (4489,  l-S)  as  tw.  plane, 
the  axes  crnsslng  nearly  at  Hgbt  angles.  Bull.  Soc  Hin..  Il  29, 1888  (and  Zs.  Er.,  18,  389. 
On  erj-stals  from  Sarolay,  see  Cesâro,  SIem   Soc   G.  Belg,  17,  1690. 

Caibreio  bas  descnbed  crystals  of  auietliyst  from  tbe  Zillertbal,  Tyrol,  sbowing  the  new 
forms.    Za.  Kr..  17.  19.  1889. 

0(71)75,1).     (n-I-i212,  +  lHr),     (lll-îàia,  -  l-}]  1),     (8  1ô-10.+  A-|r),    (9S78,+  H1)- 

Lacroix  uotes  tlie  occurrence  of  cnsiniialiic  aud  tridymite  associated  niih  quartz  in  the 
basait  of  Maven  in  tbe  Eifel.  Bull.  Soc.  Min  .  14.  183.  1891. 

llenulard  discusscs  tbe  effeci  of  pressure  upon  sections  of  quartz  crystala  In  producint 
biaiial  pbenomena,  etc..  C.  It,.  113,  150.%  1891. 

Rbaloar.  p.  33.  On  tbe  renier,  c 
Amiata,  Prov  of  Orosseto,  Tuscaoy,  see 
uncertain  forni  a  (3l3.  1-S)  is  noted. 

Occun  wilb  orpimenl  aa  a  hol-sprlng  deposîl  in  the  Norris  (leyserBasin  in  the  Yellowatooe 
Park,  Weed  &  Pirseou,  Am.  J.  Se.,  43,  403,  1891. 


SiO,  35  08.    Cu0  2818.    Fe,0,  9-91.    H,0  23  16  (.il  100°).    H,0  8-58  (Ignilion)  =  99-85. 

t  Puerto  Rico 

Rhodohite.  p.  878.  Crystals  from  Paisberg,  of  very  varied  habit,  bave  been  descrlbed  by 
Hamberg.  Tbey  show  tbe  new  forms  k  (221,  'S).  6  (403.  \-i,).  B  (S28.  ^).  Careful  mensure- 
ments&re  glven  and  a  new  axial  ratio  calculated,  correspoudlng  to  a  new  position  proposed. 
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G.  F5r.  F5rh..  13,  545,  1891.    New  analyses  (ibid.,   p.  572):  1,  Friluleln  Naima  Sahlbom; 
2-4,  Gimnar  Paykull. 


SiO, 

MnO 

FeO 

CaO 

MgO 

1. 

46-49 

43-60 

0-84 

7-18 

0-90        AUO,  0-41  =    99-42 

2. 

46  86 

46  26 

0-68 

6-96 

0-84  =    99  98 

8. 

46-68 

48-20 

8-08 

660 

0-72        AUO,  016  =  100-18 

4. 

46-86 

46  92 

0-86 

6-40 

1-66  =  100-19 

RosBBGKiTB,  p.  400.  A  secoodarj  amphibole,  resembllDÇ  that  described  by  Cross  (p  402), 
bas  been  noted  by  Lune  in  the  rocks  of  the  Lake  Superior  région.    Am.  J.  Se.,  42,  508,  1891. 

On  the  occurrence  in  Qreat  Britain,  see  Teall,  Min.  Mag.,  9,  219, 1891;  and  Cole,  ibid..  p. 
222. 

RowLANDiTB  W.  E.  Hiddeti,  Am.  J.  Se,  42,  480,  1891. 

An  yttrium  silicate  occiirriDg  iu  massive  fonn  with  the  gadolinite  of  Llano  Co.,  Texas  (pp. 
511,  512)..  G.  =  4*516.  Color  pale  drab-green  when  pure,  transparent  in  thin  splinters.  Altéra 
to  a  waxy  brick-red  minerai.    A  partial  analysis  gaye: 

SiOj  26-98       YaO,  61-91*         FeO  4  69         UO,  0  40         CaO  019        ign.,  etc..  201 

•At.  wght.  118. 


Ozygen  ratio  of  bases  to  silica  =  8847  :  86*60  or  nearly  1  : 1,  hence  the  formula  2Y,Oi.8SiOi. 
ly  soluble  in  acids,  leiiving  gelatinous  silica. 
Named  after  Prof.  Henry  A.  KowJaud  of  Baltimore. 


RuTiLS,  p.  287.  The  pecuUar  crystals  of  black  rutile  from  the  Black  Hills,  mentioned  on 
p.  288,  haye  been  more  fully  studied  by  Headden  and  Pii*sson;  the  form  is  shown  in  the  accom- 
panyiug  figure.  Am.  J.  Se.,  41,  249,  1891.  Analyses  by  Headden: 
gaye  : 


TiO, 

SnO, 

FeO 

MnO 

90-78 

1-82 

8-10 

tr.  =  100-20 

90-80 

1-88 

7-92 

tr.  =  10010 

The  paramorphs  of  rutile  after  brookite  from  Magnet  Coye,  Ar- 
kansas  (pp.  289,  248).  hâve  been  minutely  described  oy  Bauer  (Jb. 
Min.,  1,  217,  1891).    Aiso  the  peiidomorphs  of  rutile  after  octahedrite  ("  captives"  Damour) 
from  the  gold-washings  of  Brazil,  ibid.,  p.  232. 

Sangxjinite  ff.  A.  Mierê,  Min.  Mag.,  9.  182,  1890.  Occurs  in  fine  glittering  scales  usually 
curved  or  crumpled  ;  crystallization  hexagonal  or  rhombohedral.  Fracture  couchoidal.  Color 
black  by  refieoted  light,  but  by  transmitted  light  red  like  proustite  only  sliehtly  darker  ;  in 
yery  thin  scales  yellowish  red.  Streak  dark  purplish  brown.  Optically  uniaxial.  Determined 
by  qualitative  tnals  to  be  a  sulpharsenite  of  silver,  hence  near  proustite  in  composition,  with 
which  it  occurs  on  argentite  from  Chaîiarcillo. 

Sarawakite  Frenul,  Min.  Mitth.,  800,  1877.  Occurs  in  minute  crystals.  with  many  planes 
and  rounded  angles,  "  probably  tetragonal."  Soft.  Luster  adamantine.  Colorless  or  wine- 
yellow  to  greenish  yellow.  Transparent.  Contains  antlmony.  is  auhydrous,  and,  it  is  sug- 
gested,  may  be  an  antimony  chloride.     Found  in  cavities  in  the  native  antimony  of  Bornéo. 

ScHUCHARDTiTK  Bchtauf,  Zs.  Kf.,  6,  886,  1882.  A  name  given  by  Schrauf  to  the  socalled 
Chrysopraserde  (p.  677),  from  Glftserndorf,  Silesia.    Cf.  Starkl,  ib.,  8,  289,  1888. 

Serpentine,  p.  669.  On  the  serpentine  of  the  Lizard  district,  Cornwall,  see  Bonney  and 
McMahon.  Q.  J.  Cf.  Soc.  47.  464,  1891. 

Shalkitb.    Same  as  piddingtpnite,  p.  885. 

SiDBRiTB^  p.  276.  A  crystal  from  Algeria  bas  been  described  by  Cesàro  whiçh  showed  the 
new  form  (4159,  i*).    Ann.  Soc.  G.  Belg.,  18,  1891. 

Snarumite  Breith.,  B.  H.  Ztg.,  24,  864,  1865.  A  mica-like  cleavage  in  one  direction,  and 
another  transverse  impevfect.  Occurs  massive  and  in  tufts  columnar  in  structure,  with  H.  =  4 
»5'5,  the  least  on  cleavage-surface  ;   G.  =  2-826  ;    luster  on  cleavage-face  pearly,  elsewhere 
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▼itreous  ;  color  mostly  reddish  white.  colorless,  graylsh  white.    Cornes  from  the  shore  of  tba 
Snarum-Elf,  near  Snarum,  in  Norway.    Analjsis  by  Liclitenberger  (Jb.  Min.,  820,  1872)  gave  : 


SiO,        AUOs       FctOs     MnsOi       CaO 
67-42         28-21         042         018         024 

On  another  snarumite,  see  p.  884. 


Na,0       liaO         ign. 
0*98         2  15         0-23  =  99*78 


SoRDAYALiTE.  Sordawalit  If.  NordenMôld,  Fini.  Min.,  86.  1820.  A  grayiah  or  bluish 
black  gliissy  substance  from  Sordavala  in  Finland.  Like  tachyl vte  earlier  regaraed  as  a  minerai, 
but  sbown  to  be  only  a  local  vitreous  form  of  diabase  ;  a  dike  of  tbis  rock  cuts  through  the 
hornbleude  schists,  aud  while  crystalline  in  the  mass,  becomes  more  compact  toward  the  margin, 
and  ânally  at  the  contact  there  is  a  vitreous  band  one  to  two  inches  thick  of  the  so-caTled 
fiordavalite.  Of.  Lôwinson-Lessing,  Min.  Mitth.,  9,  61,  1887,  who  also  gives  the  literature  and 
history. 

Sphalebitb,  p.  59.  Cesàro  has  described  crystals  showing  the  hemi-hexoctahedron  (861, 
8-}).    Mem.  Soc.  G.  Belg.,  17,  1890. 

Spinbl,  p.  220.  Formation  of  varions  kinds  of  spinel  in  slags  and  récent  eruptive  rocks, 
see  Vogt,  Arch.  Math.  Nat.,  14,  11,  1890. 

Stellarits.  a  name  given  by  How  to  the  so-called  *'stellar  coal  "  or  " oil-coal"  which 
oocurs  with  bituminous  coal  at  the  Acadia  mines,  Picton  Co.,  Nova  Sootia.  It  is  regarded  by 
Dawson  as  essentially  an  earthy  bitumen. 

Stephanite,  p.  148.    Prior  (Min.  Mag.,  9, 11, 1890)  has  given  the  foUowing  analyses  : 


1.  Copiapo 

2.  Cornwall 


G. 

S 

Sb 

6-26 

16-02 

15-22 

6*24 

15-95 

15-86 

Ag 
68-65  As  tr.  Ou  ir.  =    9989 
68-21  Fe  tr.    =  100  02 


Stibnitb,  p.  36.    On  tbe  reflection  of  light  from  the  cleavage  (h)  surface  of  stibnite  crystal^ 
see  Drude.  Wied.  Ann.,  34.  489,  1888. 

Analysis  of  spécimens  from  Uungary,  see  J.  Loczka,  Ber.  aus  Uugarn,  8,  99,  1891. 

,       Strometbuitb,  p.  56.     Occurs  at  the  Silver  Kiug  mine,  Calico  distr,,  San  Bemardino  Co., 
Califomia.    Analysis,  Melville  and  Lindgren,  U.  S.  G.  Surv..  Bull.  61,  27,  1890. 

G.  =  6-28  S  15-51       Ag  58-96       Cu  2858       Fe  026       gangue  155  =  9986 

Strontiânite,  p.  285.    Buchrucker  (Zs.  Er.,  19,  146,  1891)  has  described  crystals  from 
Leogang,  Salzburg,  and  made  the  following  optical  déterminations;  indices  of  refraction  : 


For  Li 

"    Na 
"    Tl 


a 

1-514 
1-515 
1-519 

P 
1-515 
1-516 
1-520 

y 

1-659 
1667 
1-670 

2E, 

=  10"  36'  Na 

2E^  =  10^  54'  Tl 

B°55y 

2Vy  =  62'  59' 

2Vp  =  7"  lO' 

Also    2E,  =  10°  30'  Li 

From  2E  and  /î,  2V,  =  O**  55^ 

SuLPHUR,  p.  8.  Crystals  from  "  Bassick  in  the  United  States  "  described  by  Busz  showed 
the  new  forms  :  g  (837.  f),  /(335,  |);  calculated  angles  for  tbe  axial  ratio  of  p.  8  :  e^  =  62'  17, 
t^  =  61°  6'.     Zs.  Kr.,  17.  549,  1890. 

Crystals  with  the  above  noted  form  /  (335,  |)  bave  also  been  described  by  G.  H.  Williams 

from  ihe  Mountain  View  mine,  Carroll  Co.,  Md.  They  occur  distributed 
tbrough  tbe  decomposed  galena,  with  anglesite,  cerussite.  Johns  Hopkins 
Univ.  Cire,  No.  87,  April,  1891. 

Weed  and  Pirsson  bave  described  the  occurrence  and  form  of  crystals 
from  tbe  Yellowstone  Park,  Am.  J.  Se  42.  401,  1891.  They  show  the  formf 
(cf  tig.),  c  (001),  m  (110).  h  (180),  e  (101),  n  (011),  «(115),  «  U13),  y  (112), 
ji  (111),  X  (13:<),  q  (131).  Crystals  occurrin^  ^it^^  stibnite  from  Allchar,  neai 
Rozsdnu  in  Macedonia  bave  been  described  by  Foullon,  Vh.  G.  Reichs..  No 
17.  Dec.  1890. 

On  the  thermie  constants,  see  Schrauf,  Zs.  Kr.,  12.  821,  1886.     On  tbe 
optical  constants  at  différent  températures,  Id.,  ibid..  18.  113,  1890. 

A  new  rhonibohedral  variety  is  described  by  Friedel.  obtained  by  Enpel 

by  Rgitnling  with  cbloroform  a  solution  of  sodium  hyposulphite  treated  with 

Yellowstone.       concentrated  hydrochloric  acid.     The  crystals  are  prisms  terminated  by 
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Thomlx^edral  faces,  with  rr'  =  40*"  SO',  and  optically  imlaxial,  négative.  G.  =  2'185.  Trans- 
pareDt  wben  fint  foond,  but  change  gradually,  with  decrease  of  density.into  insoluble  sulphor. 
A  relation  to  tbe  rbombohedral  form  of  tellurium  is  suggested.    C.  R..  112,  884,  866,  1891. 

The  "  black  sulphur  "  of  Màgnus  (p.  10)  is  regaided  bv  Knapp  as  not  properly  a  modification 
of  sulphur,  but  as  consistiog  of  such  a  modification  adhering  to  or  condensed  with  a  carboniza- 
tion-product  of  the  oil  itself,  containing  sulphur.  J.  pr.  Ch.,  43,  805,  1891.  Also  earlier,  ibid., 
38,  55,  1888. 

Sychnodymlte  Latpeyreê,  7a,  Er.,  19,  17,  1801. 

Isomelric.     Observed  forms  :  a  (100,  i-i),  o  (111,  1),  d  (110,  »  )?,  m  (811,  8-8),  n  (211,  2-2). 

In  small  octahedi-al  crystals,  in  part  with  polysyuthetic  twinning,  tw.  pi.  o,  aiialogous  to 
polydvmite;  also  massive.    G.  =  4*758.    Luster  metallic.    Color  steel-gray. 

Cfomp.— Esseutially  (Co,Cu)48»,  like  the  nickel  sulphide,  polydymite;  a  small  part  of  the 
cobalt  is  replaced  by  nickel. 

AnaL— 1,  2,  Lâspeyres,  1.  c. 

8  Cu  Co  Ni  Fe 

1.  40-64  18*98  86*79  8*66  0  98  =  100 

2.  40*88  17*28  85*64  5*74  0*82  =    99*76 

Dissolves  in  nitric  acid,  giving  a  red  solution. 

Obs.— From  the  Eohlenbach  mine,  south-east  of  Eiserfeld  in  the  Siegen  district;  associated 
with  quartz,  siderite.  tetrahedrite,  etc.  It  is  near  carroUite  (p.  76),  to  which,  however,  the 
formula  IiaS4(CuS.Co9Si)  has  been  assigned. 

Kamed  from  avxyvS  =  noXvÇ,  as  a  name  corresponding  to  the  related  species,  polydymite. 

Stlvtfb,  p.  156.  On  etching-fi^ures,  see  Linck,  Min.  Mitth.,  12,  82,  1891.  On  indices  of 
réfraction,  see  Dufet.  Bull.  Soc.  Min.,  14,  143,  1891.  On  double  refraction  developed  by 
pressure,  Pockels,  Wied.  Ann.,  39,  440,  1890. 

Tachhtdbitb,  p.  178.  Artiflcial  rbombohedral  crystals  bave  been  obtained  by  A.  de 
Schulten.  They  bave  rr'  =  101"  20',  and  G.  =  1-666.  Analysis  gave:  Cl  40*40,  Ca  7-56, 
Mg  9*25,  H,0  42*44  =  99*65  (author  gives  Ca  956  and  sum  99*65).    C.  R..  111.  980,  1890. 

Tachtlytb  Breith.,  Eastn.  Arch.  Nat.,  7,  112,  1826.  A  glassy  substance,  pitch-black  or 
velvet-black  in  color,  at  ooe  time  regarded  as  a  homogeneous  minerai,  but  undoubtedly  ouly  b 
basaltic  glass.  The  original  was  from  SftsebQhl,  between  Dransfeld  and  Gk>ttingen,  but  it  is 
not  an  uncommon  occurrence.  Named  from  raxv^,  quick,  and  Xvrài,  dissolved,  in  allusion  to 
its  fusibility. 

Hychlomelan  {Hausfn.,  Handb.,  545,  1847)  is  a  simiiar  substance  rightly  referred  by  Gmelin 
to  tachylyte  from  Vogelsberg.  Hausmann  applied  to  it  the  name  hpaUmelan,  Hère  belongs 
also  the  êchlaekige  Augii  of  Karsten  from  Guiliaua,  Slcily. 

Tahmitb.  Tamm  analyzed  a  dark  steel-colored  crystalline  powder,  locality  unknown, 
very  hard.  G.  =  12*5.  He  obtained  W  88  05,  Fe  5*60,  Mn  015.  undetermined  6*20  =  100. 
The  loss  he  says  is  not  due  to  oxygen.  He  calls  bis  unknown  substance  /erro-tvngstine,  and 
proposes,  in  case  the  charactcr  of  the  minerai  is  sustained,  to  give  it  the  name  crookenU. 
Mr.  Crookes  Justly  says  that  the  name  tammite  should  be  preferred.  Chem.  News.  26,  18, 
July,  1872.    ït  may  be  only  an  artiflcial  alloy. 

Tblasptriiœ  g.  U.  Shepard,  Contrib.  Min.,  1877.  Pyrite  containing  tellurium,  from 
Sunshine  Camp,  Colorado. 

Tbllubitb,  p.  201.  Vrba  has  described  artiflcial  crystals  which  are  in  tetragonal  pyramids 
with  the  forms:  a  (100.  w),  p  (111,  1),  r  (221,  2);  pp^  =  51"  42',  hence  è  =  0*5589.  Zs.  Er.,  19, 
1,  1891. 

Tellurium,  p.  11.  Analyses  1.  2,  from  Facebnya,  Transylvania,  by  J.  Loczka,  Ber.  aua 
Ungam,  8,  104,  1891.    The  material  of  aual.  1  coniained  quartz  and  pyrite. 

S      Quartz 

9*26        1*54  =  100*40 
—         1*56  Cu0*06  =  100  22 

Tennaittite,  p.  187.  Penfleld  (priv.  contr.)  has  investigated  the  tennantite  and  polybasite 
from  the  MoUie  Gibson  mine  near  Aspen,  Colorado.  The  former  occurs  massive,  of  steel-gray 
color  and  reddish  streak.    Analysis  gave: 

8  As  Sb  Cu  Ag  Zn         Fe  Pb 

O.  =  4  56  25  04       1718       0 18       18*72       18*66       6*90       0*42       0'86  =  99*90 


Te 

Se 

Au 

Fe 

1. 

80-89 

0  88 

088 

8-55 

2.  G.  =  6088 

97-92 

tr. 

015 

0*58 

lOSO  8UPPLBMBNT. 

Ar^  V^^  ^^  °^  *^^  *^®  metals  to  A8,(Sb)a  is  400 :  0*99,  agpeeing  doeely  with  the  fonnnla 
4CasS.  AsiSi.    It  is  remarkable  in  the  higb  percentage  of  silver. 

The  polyboHte,  or  **  britlle  silver"  oî  the  local  minera,  occurs  both  indistinctly  crystallized 
and  massive;  it  is  associated  commonly  with  a  pink  barite,  also  siderite,  etc.  Analyses  irave  tha 
following  résulta,  after  the  déduction  of  2818  p.  c.  impurities  from  1.  and  12-81  p.  c.  from  2- 


S 

As 

Sb 

Ag 

Cu 

Zn 

1.  Massive 

17-78 

629 

0-18 

69-78 

12  91 

8-16  =  100 

2.  Crystallized 

1818 

7  01 

0-80 

66-90 

U-86 

2-81  =  100 

Both  analyses  conform  to  9Ag,S.As,Sa. 

Tennantite  and  polybasite  appciir  to  be  rather  common  minerais  in  Colorado.  Much  of  the 
so-called  tetrahedrite  or  "gray  copper  "  is  the  related  ai-senical  species;  tbiis  it  is  common  in  the 
mines  near  Central  City,  at  the  Freeland  Iode  and  Crocett  mine  near  Idabo  Springs,  and  at  the 
Nationnl  Bell  mine  near  Red  Monntjiin.  Fiirtln-r,  in  addîfion  to  the  localities  for  polybasite, 
noted  on  pp.  146  «nd  1044,  it  occurs  Wfll  crys'allized  in  llie  mines  abont  6<'orgetowii.  iii  ibe 
Marsiiall  Basin  near  T»lliiride,  and  piobably  at  a  nuiiil»er  of  mines  in  the  Red  Mountain  district. 

TEQrKZQriTK.  Corruption  of  Tequixquitl.  a  miiierni  subshmce  forrned  of  mixtures  of 
différent  sa  l' s.  efi|)ecially  sodium  rarhonn«c  and  sodium  ehloridr;  from  Texcneo,  Zumpango,  in 
Ibe  Vnlle  He  Mexico,  and  elsewhere  in  Mexico,  chiefly  as  a  surface  eflaorescence.  Naluraleza. 
3,  239-246,  1875.  ^ 

Tetradymtte,  p.  89.     New  analyses:  1,  from  Norongo,  near  Captain's  Plat,  New  South 
Wale«,  J.  C.  H.  Minpiye,  Rec  G.  Surv.  N.  S.  W..  1.  25.     2,  Zsupkô,  Hungary,  J  Loczka  Ber 
aus  Uugarn,  8,  102,  1891.    3,  Rezbânya.  Hungary,  Id.,  ibid.,  p.  107. 

G.  Te  8  Bi 

1.  Norongo       7-381  8816       454       5966  Fe  0-42,  SiOi  040  =  9818 

2.  Zsupkd         7-580  84-75        418        5977  Fe  <r.,   insol.  016  =  9886 

8.  Rezbânya     7022  85-69        400        57-42  Fe 019,  Cu  0-08,  insol.  204  =  99-87 

Ail  tbese  analyses  correspond  to  Bi^TesS  or  2BitTes.BisSs,  supporting  the  view  of  the  corn* 
position  taken  on  p.  39. 

Thekmonatrite,  p.  800.  Described  bv  E.  Scacchl  as  occurring  as  an  opaque  white 
cavernous  incrustation  at  tbe  Fosso  Grande,  Vesuvius.     liend.  Accad.  î^poli,  2,  488.  Dec.  1888. 

Thomsonitb,  p.  607.  Hahn  bas  described  crystals  from  Mettweiler,  near  St.  WendeL 
They  are  prismatic  in  habit,  with  a,  b  prominent,  and  show  also  tbe  bracbydome  x  (01 '48)  and 
the  new  pyramid  s  (334).     Measured  angles:  as  =  57°  26',  *»  =  58'  87'.    Za.  Kr.,  19,  171,  1891. 

Thoritb.  p.  488.  A  kind  from  LandbO,  Norway,  bas  a  resin-yellow  color,  G.  =  4*822, 
and  contains  9  p.  c.  UO.  (11*97  p.  c.  HsO).    Hidden,  Am.  J.  Se.,  41,  440,  1891. 

Thrombolits.     Thrombolith  Breiih.,  J.  pr.  Cb.,  16,  821,  1838. 

An  amorpbous  emerald-green  minerai,  lound  with  malachite  in  a  fine-grained  limestone 
at  Rezbànyu.  Hungary.  Accordiug  to  an  imperfect  analysis  by  Plattuer  it  contained  chiefly 
PaO».  CuO.  HaO.  Schrauf.  howe  ver.  obtaîned  :  CuO  89-44,  Fe.0. 105,  HaO  1656,  Sb,0»  665, 
Sb,Oa  32-52,  loss  3  78  =  100.    G.  =  8  67.    Zs.  Kr.,  4,  28,  1879.     Veiy  probably  only  a  mixture. 

TiEMANNiTE,  p.  63.  Occurs  with  eucairite  in  the  Sierra  de  Umango,  Argentine  Republic 
Analysis  by  F.  Klockmann,  after  deducting  11*8  p.  c.  residue,  gave  : 

Se  29-0  Hg  56-9  Ag  58  Cu  8*8  ==  100 

Tbe  silver  and  copper  belong  to  admixed  eucairite.    Zs.  Kr.,  19,  267,  1891. 

Tourmaline,  p.  551.  Memoir  (in  Russian)  on  the  crystallographic  and  optical  properties 
by  A.  N.  Karnozhitsky.  Vh.  Min.  Qes.,  17,  209.  1891. 

F.  Noetling  describes  the  tourmaline  mines  near  Mainglôn,  Rec.  G.  Surv.  India,  24,  125^ 
1891. 

Trichitb,  Belonitb.    The  name  triehite  (from  Gpi^,  hoir)  is  applied  by  Zirkel  (Zs.  G.  Ges., 
19,  744,  1867)  to  microscopic  capUlary  forms,  often  curved,  bent,  or  zigzag,  sometimee  stellately 
aggregated,  opaque  and  black  or  reddish  brown,  of  undetermined  mUure,  which  he  detected  in 
ki    ' 


some  kinds  of  glassy  or  semi-glassy  volcanic  rocks;  and  Beionite  (ib., 788)  to  microscopic 
crystals  (whence  the  name,  from  peXôvrf,  a  needle),  colorless  and  transparent.    The  triehite,  he 
States,  is  not  pyroxene  or  hornblende;  the  beionite  may  be  a  feldspar. 


i 


aUPPLEMEST.  1061 

TboiutS,  p.  73.  Ârtlficiol  cryitals,  Hke  wurtzlte  In  fonu  and  havlog  Ihe  composlUon 
FeS,  hftve  beeu  oblaioed  by  Lorauz,  by  passlng  drv  b^drogeu  Bulpblde  over  a  bundlu  of  iron 
wireB  in  8  lube  bentcd  lu  a  combustion- fum ace.  Wunzlte.  in  well  formed  Lemimorpbic  cr;»- 
t^,  was  obtftined  in  a  similar  mauuer,  also  millerite  aud  futiber  greenockile;  tbe  lai-t  in  forma 
like  tbe  native  mloeral  aud  ulso  iu  monocliulc  crystala.    Ber.  Cb.  Oea.,  June,  1891. 

TTrtEBiTB  Seddlt.  Min.  Mag.,  4,  189,  188t.  One  and  a  balf  bundred-weight  of  the 
earneiian  marble  of  Tyree,  Scotland,  disaolved  in  siiteen  gallona  of  dilate  hydrocbloric  acld 
left  as  a  residue,  thïrty  pounds  salite,  a  little  scapolite  and  titauile,  and  some  ounces  of  a  red 
mud.  By  decanlallon.  l'91  grams  of  a  powder  of  deep  brick-ied  color  waa  obtuineil.  Of  thla 
mud,  giilpbiiric  acid  dissolved  078  gram,  leaviug  11;]  insoluble.  Tbe  last  nos  analyzed  and 
decided  lo  be  an  Impure  talc.  Tbe  soluble  portion  yielded  :  Fe,0,  382:;:.  A1,0i  8  23,  FeU  8  16, 
MnO  0-39,  MgO  39  M,  CaO  2-21,  H,0  12  *7,  P,0.  4-71.  SiO,  102  =  IWSS.  To  tbie  last 
-obTiously  beterogeaeoua  substance  Ibe  new  name  la  provisionally  given. 


ttpon  ibe  cubic  faces  (cf.  fig.  1)  n 
tnins  of  tetarlobedrel  and  enantlu- 
morphous  individuals,  The  faces 
of  a  Irigonal  trisoclahedron  approi- 
fmating  lo  (a7-271.  27)  occur  on 
the  cul)lc  e<lges.  Min.  Mag  .  9, 
311, 1891. 

Crysiala  f  rom  tbe  Landeskrone 
mine,  near  Wilnsdorf  In  tbeSlegen 
région,  bave  been  described  by 
Laspeyres,  whicli  sbow  Ihe  forma: 


0(100,  i-iK  d(110.t),o(lll.l);  wf- 
ritobedrona,  «750,  «-î)./,(mO,  -tS), 
#  (130.  -  »-2),  k  (332,  1-1):  diploid. 


Ftg.  1,  Sardlnta,  Miers       9,  Stegen,  Laspeyres. 
'''    The'crysLilB  are  pytltohedral  in  habit  (cf.  flg.  2)  and  do  not  ahow  tbe  letartohedral  cbawcter 
noted  abovu.  Zs.  Kr.,  19.  424,  1891. 

Umauglte  F.  Klockmatin,  Zs.  Kr.,  19.  269.  1891 

Massive;  In  fine  granular  to  compact  roassea,  no  cleaTage  obwrved.  Fracture  uneveii  to 
small  conchoidal.  ff  =  8.  G.  =  5  630.  Luster  nielalllc.  Color  darkcberry-redwitb  a  violet 
tinge  on  tbe   freah  fracture,   soon  UrnUhing,   tbe  coior  becoming  violet-blue.     Streak  black. 

^ômp^Cu.Se,  or  Cu3e.Cu,Se  =  Sélénium  45-4,  copper  04-6  =  100. 
AnaiT— 1,  2,  F.  Elockmaun.   I.  c:  1.  of  a  relallvely  pure  fragment;    3.  of  the  portion  of 
another  samp'le  insoluble  in  acetlc  acid  reduced  to  100. 

Be  41-44  Cq  6608  Ag  049  CO„H,0.0  [304]  =  100 

4ei0  64-85  0-56 

Obt^OccuTs  vrltb  eucairite  and  tiemannite  at  tbe  Sierra  de  Umango.  La  Rioja,  Argentine 
Bepublic. 

Valaitb  W.  mmhaeker,  Jb.  G.  Reichs,  17,  310,  1867^  CiyslaDized.  P«rtjy  in  small 
beiagooal  tables,  but  forms  not  distinct.  Alao  massive.  Fracture  une ven  H  below  1-6. 
LuBWr  sbining.  Color  pitch-black,  Streak  black.  Odor  aromalic  wbeu  rubbed  bclween  tbe 
fliigers  BclongB  among  tbe  resiiiS,  but  compoaition  undetermlned.  B.B.  swells  to  more  than 
10  times  ils  forSer  bulkfand  becomes  a  light.  porous  mass.  whicb  in  a  bigber  lieal  is  reduced  lo 
a  grayisb  asb.  Occura  in  tbin  crusls  on  dolomite  and  calcite,  or  in  drus^of  small  cryjtals,  in  the 
BSssiiz-Oslawaner  Coal  formation.  Moravia.  It  U  aasociated  with  batcbettiie  (p.  997)  and  the 
same  bed  aSords  some  minerai  oU. 

Vesbine.  a  name  given  by  &Mxhi  to  the  malerial  fonning  tbin  yellow  crusls  on  the  law 
of  1681,  Vesuviua,  wbich  is  supposed  to  conialn  a  new  élément  called  by  hlm  wt^wm.  Att. 
Accad.  NapoH,  Dec.  13.  1879. 

VBaroRiM.  Bleu  Egyptien.  Bleu  de  Pouzzolw.  Egyptian  Blue.  An  artiflcialenamd 
naed  for  omament  by  tbe'^mans  in  tbe  early  centuries  of  the  ÇhriaUan  era       1  ia  ^uXtm 


„  silicate  of  copper  and  calcium,  correspondliigapproximately,accordingtoFouqné( 
Min,  12,  86,  IsS^to  the  formula  CaO.duO.4SrO,.    G.  =  8-04.    Analysfe.  Pouque: 

810.68  7  Cu0  21-8  CaO  14  8  Fo,0,06  =  «9-9 


SiO. 

CaO 

1.  Whitâ 

61-98 

42-66 

3.  Pink 

60-96 

86-72 

1052  SUPPLEMENT. 

See  furlher  PiaaDi,  Bull.  Soc.  Min.»  3, 197.  1880.  and  Michault.  ibld..  4.  81.  1881.  who  give 
other  analyses,  sliowing  a  GonddeTable  yaiiation  in  composition,  in  one  caae  6*7  p.  c.  ItatO  and 
2«-8  p.  c  PbO. 

Wbhrlite.  p.  40.  Mingave  bas  noted  the  occurrence  of  a  telluride.  whicb  be  refers  to 
wehrlite,  at  tbe  Mt.  Sbamrock  gold  mine.  Queensland.  Found  in  tbiu  folia  witb  brilliant 
luster  and  ligbt  steel-gray  color.    G.  =  806.    Proc.  R.  Soc.  N.  S.  W..  23,  827.  1890. 

Wehrijtb  von  KobelL  A  doubtful  minerai  substance  from  Szurraskfi,  Zemescber  Comitat. 
Hungary,  referred  to  lievrite  by  Zipser.  Jb.  Min..  627,  1834.     Sbown  by  Fiscber  to  be  a  mixture. 

WiCHTisiTB.  Wicbtyne  Laurent,  Ann.  Cb.  Pbys..  69.  107,  1836.  Wicbtisit  Hautmann, 
Wibtisit.    From  Wicbtis  in  Fiuland.  probably  tbe  same  substance  as  sordavalite.  p.  1048. 

W  OLLA8TONITB.  p.  371.  Grosscr  bas  given  a  séries  of  measuremeuts  on  crystals  from 
Vesuvius.  From  the  measured  angles,  001  a  110  -  86°  16 ,  001  a  011  =  43"  51',  100  a  110  = 
46°  20'.  be  calculâtes.  à:t:è=  106236  : 1  :  096494;  fiz=:W  36'  20".  Zs.  Kr.,  19,  604. 
Dec.  4.  1891. 

Among  tbe  contact-minerais  occurring  in  connection  witb  the  igneoiis  rock  of  tbe  Potash 
Sulphur  Springs.  near  Magnet  Cove,  Arkansas,  J.  F.  Williams  bas  described  (Ann.  Rep.  G. 
Ark..  2.  365  H  seq.»  1891)  a  calcium  silicate  near  wollastouite,  but  containiug  some  water,  whicb, 
bowever.  is  in  part  hygroscopic  and  in  part  due  to  altération.  Analyses  by  R.  N.  Brackett 
(p.  356  et  aeq.)  gave  : 

FeO       MnO      MgO     Na,0       K,0       ign. 

203        208        0-44  —  —         1*23  =  100'26 

1-69        1-40       0-67        4-41        090       2*74  =    9939 

Both  minerais  are  regarded  as  altered  wollastouite;  that  of  anal.  2  is  peculiar  in  contatning 
sodium  and  is  called  natroxonotlite  since  it  approximates  to  tbe  imper fectly  known  hydrous 
calcium  silicate,  xonotlite  (p.  669). 

ZiNCiTE,  p.  208.  Artiflcial  crystals  of  a  pale  yellow  color,  witb  G.  =  6  606,  from  a  fumace 
at  Mostyn,  N.  Wales,  bave  been  described  by  A.  Uutcbinson.  Thcy  are  doubly  termiuated 
pyramids  or  quartzoids.  sbowing  one  form  ly)  only;  also  a  number  of  pyramids  in  tbe  same  zone, 
witb' the  basai  plane  and  a  pyramid  of  the  other  séries  r  (lOÎl)  Hutchinson,  =  d  (1121)  of  p.  208. 
Referred  to  thèse  two  positions  the  forma  noted  are: 

p.  208         Hutchinson  p.  208  Hutchinson 

c  (0001)  =  e  (0001)  n  (10Î2)  =  m  (1123) 

d  (1121)  =  r  (lOÎl)  p  (lOÎl)  =  X  (2243) 

/  (10Î8)  =  /  (1-1-2-12)  y  (2021)  =  y  (4483) 

ê  (10Î3)  =  k  (2249)  m  (lOlO)  =  a  (1120) 

Of  tbe  above./  is  new  but  un  certain:  the  author  suggests  the  complex  sjrmbol.  4 -4 '8 -51,. 
witb  wbich  the  observed  angle  (çf  =  12"  14)  agrées  more  closely.    Min.  Mag.,  9,  6,  1890. 

Zinc.  p.  14.  Stated  to  occur  in  Transvaal,  S.  Africa,  W.  E.  Dawson.  Min.  Mag..  6,  xre. 
1885.  The  reported  occurrence  in  Shasta  Co.,  Californîa,  referred  to  on  p.  14  bas  not  been 
positively  substantiatcd  (Durden). 

ZiiiCARBiTB  C.  U.  Sfiepard,  Contrib.  Min.,  1877.  A  massive,  compact,  or  cellular,  yellowish 
browii.  opaque  minerai.  H.  =  2-2-6.  B.B.  infusible.  Chemical  nature  unknown.  With 
cyrtolite.  at  the  granité  quarries  of  Rockport,  Mass. 

xV DELITE  H.  Sjàgren,  G.  Fôr.  Fôrb.,  13,  781,  1891.  A  basic  arsenate  of  calcium  and  mag- 
nésium from  Nordniark  and  Lângban,  Sweden.  In  masses  of  a  grny  color.  H.  =5.  G.  =  3-7o. 
Calculnted  formula  :  H9O.2CaO.2MgO.  ASiO».  A  relation  to  tbe  olivenite  or  wagnerite  group  is 
suggested. 

SvABiTE^;  ^ôgren,  G.  Fôr.  Fôrb.,  13.  789,  1891.  In  hexagonal  prisms  with  the  forros: 
e  (0001,  0),  m  (lOÎO,  /),  x  (lOÏl,  1).  «  (1121,  2-2);  measured  angles  xx'  =  36"  10'.  mx  =  ♦50"  29', 
.'.  h  —  0-7143.  H.  =  5.  G.  =  3*52.  Luster  vitreous  to  greasy.  Colorless.  Also  in  âbroos 
crystalline  aggregates.  Calculated  formula:  H9O.10CaO.3AstO»:  a  relation  to  the  apatite  group 
is  suggested.     From  the  Harstig  mine  at  Pajsberg,  Sweden,  associated  with  scbefferite. 


CATALOGUE  OF  AMERICAN  LOCALI- 

TIES   OF   MINERALS. 


The  followlng  catalogue  of  American  Localitles  of  Minerais  is  supplementary  to  the 
Descriptions  of  Species.  It  is  intended  to  give  fuller  information  thàn  was  possible  in  the 
precedinç  pages  of  tlie  occurrence  of  individual  species  and  their  association.  It  is  essentially 
au  histoncal  nst,  aud  does  not  claim  to  stiite  what  minerais  may  be  fouud  at  a  given  place  at 
che  présent  time.  Many  localities  once  proiitic  are  now  exhausted,  and  many  otiiers  will  yield 
speciuiens  ouly  after  much  time  and  inoney  hnve  been  speut  in  opening  them.  Notwithstnnding 
thèse  limitations,  however,  the  catalogue  will  prove  of  great  aid  to  the  mineralogical  collector 
in  selecting  his  routes  aud  arniugiiig  the  plan  of  his  journevs. 

Ezcept  in  the  case  of  very  rare  species,  only  important  localities,  which  hâve  afforded  cabinet 
spécimens,  are  in  gênerai  included;  and  the  names  if  those  minercUs  obtainâd  in  goad  spécimen»  are 
tUsiinguished  by  italics.  When  the  name  is  not  italicized,  the  occurrence  is  not  regarded  as 
especially  noteworthy.  When  the  spécimens  procured  hâve  been  remarkably  good,  an  exclama- 
tion-mark (I)  is  added. 

Localities  for  coal  and  oil  are  not  given,  and,  for  the  most  part,  only  gênerai  statements  are 
made  in  regard  to  the  occurrence  of  the  peculiarly  économie  minerais,  such  as  ores  of  iron, 
marble,  etc.  For  detailed  infoimation  in  regard  to  thèse  points,  the  reader  should  turn  to  the 
séries  of  volumes  on  the  Minerai  Besoureea  ^t^  United  States,  published  since  1882,  under  the 
auspices  of  the  U.  8.  Qeological  Survey.  The  volume  for  1887  (pp.  688-812)  gives  a  summnry 
for  each  state  and  territory  of  the  localities  of  useful  minerais,  both  those  which  are  now  mined 
and  those  which  are  not.  In  regard  to  the  occurrence  of  marble  and  buildrng  stones  in  gênerai, 
référence  may  be  m^de  to  a  récent  work  by  George  P.  Merrill,  Stones  for  Building  and  Décoration, 
New  York,  1891. 

This  Catalogue  has  been  carefully  revised  since  it  last  appeared  in  print,  and  in  this  revision 
the  author  has  been  ably  assisted  by  many  gentlemen,  whose  contributions  hâve  donc  much  to 
give  it  greater  accuracy  and  completeness.  Thçse  who  bave  taken  chief  part  in  the  revision  are 
as  follows: 

For  Arizona  and  the  south- western  terrîtories,  also  notes  on  Colorado,  Mr.  George  L.  English 
of  New  York  City  ;  California,  Mr.  Henry  S.  Durdeu  of  San  Francisco  ;  Colorado,  also  northem 
New  York,  Prof.  S.  L.  Penfleld  of  New  Uaven  ;  Idaho  and  Montana,  Mr.  W.  H.  Mel ville  of 
Washington  ;  Maine,  Prof.  F.  C.  Robinson  of  Bowdoin  Collège  ;  Delaware,  Mr.  Fred.  J. 
Hilbiber  of  Wilmington  ;  Maryland,  Prof.  G  H.  Williams  of  Baltimore  ;  Michigan,  Prof.  A. 
C.  Lane  of  Houcjhton  ;  Minnesota,  Prof.  C.  W.  Hall  of  Minnenpolis  ;  Missouri,  Mr.  Walter  P. 
Jenney  of  the  IL  S.  Geol.  Survey,  and  Prof.  H.  A.  Wheeler  of  St.  Louis  ;  North  Can)lina 
(also  notes  on  Pennsylvania).  Dr.  F.  A.  Genth  of  Philadelphia  ;  Pennsylvania,  Dr.  F.  A.  Genth, 
Dr.  T.  D.  Rand,  and  Col.  Joseph  Willcox  of  Philadelphia  ;  Texas,  also  S.  Carolinn,  and  notes 
on  N.  Carolina,  Mr.  W.  E.  Hiddenof  Newark;  Virginia.  Profs.  W.  G.  Brown  and  H.  D.  Camp- 
bell of  Lexington,  also  Profs.  F.  P.  Dunnington  and  W.  M.  Fontaine  of  the  University  of 
Virginia  ;  Wisconsin,  Prof.  Wm.  H.  Hobbs  of  Madison  ;  Canada,  Mr.  G.  Ch.  Hoffmann  of 
Ottawa. 

Also  gênerai  notes  from  several  of  the  gentlemen  above  namcd.  and  from  Prof.  F. 
W.  Clarke  of  Washington,  Mr.  George  F.  Kunz  of  New  York  City,  and  minor  notes  from 
others. 
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OûMTcU  Notée  for  the  New  England  iStotM.— The  most  fnterestinglocalitiesof  Maine,  as  of  the 
other  New  England  States,  are  those  of  tbe  veins  of  albitic  granité,  often  worked  economically 
for  tbeir  feldspar.  mica,  quartz,  and  frcquently  affordin^  fine  spécimens  of  many  rare  minerais, 
chiefiy  as  accessory  original  constituents  of  the  veins.  m  part  also  secondary.  Among  tbese 
species  may  be  mentioned,  tbe  lithium  minerais,  lepidolite,  red  and  green  tourmaline,  nmbly- 
ffonite.  spodumene,  petalite.  triphylile(andlitbiophilite);  also  bervUium  minerais,  béryl,  chryso- 
béryl,  and  rarely  herderite,  pbenacite,  beryllonite  ;  further.  columbite,  cassiterite,  uranînite, 
and  man V  others. 

In  Maine,  localities  of  this  class  are  chiefly  in  the  western  paît  of  the  state  in  Oxford  Co.; 
they  also  occur  in  New  Hampsbire,  as  at  Acworth  ;  in  Massachusetts,  as  conspicuously  at 
Cbesterfield  and  Goshen  ;  in  Connecticut,  as  at  Uaddam,  Middletown.  Portland,  Glostonbuiy, 
also  at  Branchville  and  viciuity,  and  elsewhere.  Further,  similar  occurrences  are  found  m 
Pennsylvania,  Virginia,  and  North  and  South  Carolina.  The  crystalline  schists  of  New  Englaud 
often  afford  gamet,  tourmaline,  andnluslte,  staurolite,  sillimanite,  cyanite;  also  occasiunally 
monazite.  corundum,  iolite,  etc.  In  Massachusetts  and  Connecticut  there  are  some  inieresting 
localities  of  zeolites  and  associated  species  (datolite,  prehnite,  etc.)  connected  with  the  dikesof 
"trap"  rock. 

In  New  £nglaud,  mining  for  gold,  silver,  also  tin  (Maine,  New  Hampsbire),  has  been 
attempted  at  vanous  points  on  a  smaU  scale.  but  with  no  success  ;  copper,  however.  is  obtained 
in  économie  quantities  (e.g.,  Vermont),  while  the  iron  mines  of  western  Massachusetts  and  Con- 
necticut bave  been  long  productive.  Other  useful  minerais  sometimes  obtained  în  paying 
quantities  (besides  the  feldspar,  etc.,  noted  above)  are  steatite,  graphite,  marble.  etc. 

AXbdJkj. —Béryl  !  green  and  blaek  tourmaline,  gamet,  feldêpar,  roee  quartz,  rutile. 

Andover. — See  Rumford. 

Aubum,  w.  part,  near  Minot  Une. — Leptdoliie,  amblygonite,  cassiterite,  colorless,  green, 
blue,  etc.,  tourmaline/  apàtite,  herderite,  triplite,  cookeite.  allanite,  garnet,  molybdenite,  béryl, 
albite.  orthoclase,  quartz,  biotite,  damourite. 

Bath.— Yesuvianite,  garnet,  magnetite,  graphite. 

Bethel. — Oinnamon  garnet,  calcite,  titanite,  béryl,  pyroxene,  amphibole,  epidote,  graphite, 
talc,  pprrite,  arseuopyrite,  magnetite. 

Bmgham.—Ma89ive  pyrite,  galena,  spbalerite,  andalusite.- 

Blue  HillBay. —^rMmca^  iron,  molybdenite/  galena,  apatite /  fluorite/  black  tourmaline 
(Long  Cove),  black  oxide  of  mançanese  (Osgood's  farm),  rhodonite,  bog  manganèse,  wolfiamite. 

At  the  Blue  Hill  copper  mines,  chalcocite,  cbalcopyrite,  cuprite,  bomite,  tetrahedrite, 
arsenopyrite,  pyrite. 

Bowdoin.  —  BosemiartM. 

Bowdoinham. — Éeryl,  molybdenite. 

BrvaiBwic^.—Oreen  mica,  garnet  /  blaek  tourmaline  /  molybdenite,  epidote,  ealeite,  mft$oth 
vite,  feldspar,  béryl,  titanite,  columbite.  pyrite,  rutile. 

Buckûeld.—Oamet  (estâtes  of  Waterman  and  Lowe),  museavite/  tourmaline/  magnetite. 

Byard's  Point. — Arsenopyrite. 

Oamdage  Parm.— (Near  the  tide  mills),  molybdenite,  wolframite. 

Oamden.— Ohiastolite,  galena,  epidote,  black  tourmaline,  pyrite,  talc,  magnetite. 
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Canton. — Ohrysoberyl,  feldspar,  mica  (mlned). 

Oarmel  (Penobscot  Co.). — Stibnite,  tetrahedrite,  pyrite,  chiastolite. 

Oorinna. — Pyrite,  ar$enopyrUe. 

I>eer  JA%,^8erpeniine,  verd-antique,  asbestus,  diallage,  magnetite,  talc  (mined),  bazile. 

Dexter. — G^lena,  P3rrite,  sphalente,  chalcopyrite,  green  talc. 

X>izfield. — Native  copperas,  graphite. 

Baat  Woodstook.  — Muscoyite,  garnet. 

Famiington.~(Norton'B  Ledge),  pyrite,  graphite,  gamet,  staurolite. 

Franklin  Plantation.— Beiyl. 

Tx9Bport.—Uoêe  quartty  gamet,  feldspar,  scapolite,  graphite,  museovUe,  amphibole,  green 
mica. 

Fryobnxg. — Qarnet,  béryl. 

West  Oardiner,  along  the  Litchfield  border.    8ee  Litchfisld. 

Qeorgetown. — (Parker's  Island),  béryl!  black  tourmaline,  graphite. 

Qorham. — Andalusite. 

Qreenwood. — Qraphite,  black  manganèse,  béryl  /  ehryeoheryl,  arsenopyrite,  cassiterite,  mica, 
roêe  miarUi,  garnet,  corundum,  albite,  zircon,  molybdenite,  magnetite,  melanterite. 

Bebron,  7  m.  s.  of  Mt.  Mica  in  Paris. — Lepidolite,  amblygonite  ijysbronite),  rubeUUef  indico> 
lite,  green  tourmaline,  damourite  (as  altered  tourmaline),  tniea,  béryl,  apatite,  aSbiU,  poUueite, 
^hUdrenite,  herderite,  cookeite,  easeiterite,  arsenopyrite,  vesuvianite. 

Katahdin. — Mines  of  limpnite,  hématite. 

XiinnBBiu. — Hématite,  limonite,  pyrite,  bog-iron. 

Iiitchfield.  ^Sodftlite,  canerinite,  elœolite,  nrcon,  hydronepfUUte,  albite,  spodumene,  musco- 
ylte,  pyrrhotite  (from  boulders),  biotite. 

LovdlL— Bijryl. 

Iiubec  £<ead  Mines. — Oalena,  ehaleopyrite,  sphalerite,  bomite. 

Machiasport. — Jaeper,  epidote,  laumontite. 

Madawaska  Settlements.—  Vivianite. 

BAinot. — Béryl,  emoky  quartt,  vesuvianite. 

Monmoath. — Àctinolite,  apatite,  elœolite,  eireon,  staurolite,  plumose  mica,  béryl,  rutile. 

Mt.  Abraham. — Andalv^ite,  staurolite. 

KorwaY.—Chrysoberyl  /  molybdenite,  béryl,  rose  quarte,  orthoetase,  green  tourmaline,  albite, 
lepidolite,  cinnamon  garnet,  triphylite  (lithiophilite),  cookeite,  cassiterite,  amblygonite. 

Orr>s  Island. — SteaUte,  garnet,  andalusite. 

Oicford.  —  ^arn^^.  béryl,  apatite,  wad,  zircou,  muecovite,  orthoclase. 

Paris,  on  Mt.  Mica. — Oreenf  redf  black  and  bine  tourmaline/  mica!  lepidolite!  feldspar. 
cUbUe,  quartz  crystaU  !  rose  quart»,  eoêsiterite,  amblygonite,  apatite,  columbite,  zircon,  brookite, 
béryl,  smoky  quartz,  spodumene,  cookeite,  lôllingite,  triphylite.    See  Hbbkon. 

Parsonsfield. —  Vesuvianite  !  yelloto  garnet,  pargaeite,  adularia,  labradorite  (cryst.),  seapolite, 
galena.  sphalerite,  chulcopyrite. 

TeruL—Orystalliaed  pyrite,  columbite,  béryl,  spodumene,  triphylite  (cryst.),  chrysoberyl, 
petaUte,  amblygonite. 

Phippsburg. —  Tellaw  gcMmet  !  manganeHan  gamet,  vesuvianite,  pargaaite,  axinite,  laumont- 
ite! chabazite,  an  ore  of  cerium  ? 

Poland. — Vesuvianite,  smokv  quartz,  cinnamon  gamet. 

Portiand. — Prehnite,  actinolite,  garnet,  epidote,  amethyst,  calcite. 

Pownal.  — Black  tourmaline,  fel£par,  seapolite,  pyrite,  actinolite,  apatite,  rose  quartz. 

13LBjmond.^Magnetite,  seapolite,  pyroxene,  lepidolite,  tremolite,  amphibole,  epidote,  ortho- 
clase,  yellouf  garnet,  pyrite,  vesuvianite. 

Rockland.  —Hématite,  tremolite,  quarttt,  wad,  talc,  calcite. 

Romford. — On  n.  slope  of  Black  Mtn.,  tourmaline  (red),  lepidolite,  spodumene,  cookeite, 
yellow  gamet,  vesuvianite,  pyroxene,  apatite.  seapolite,  cassiterite,  amblygonite,  musoovite,  albite, 
graphite. 

Sanford  (York  Co.).— Vesuvianite  !  albite,  calcite,  molybdenite,  epidote,  black  tourmaUne, 

labradorite. 

Seanmont.— Andalusite,  tourmaline. 

South  Berwick.— Chiastolite. 

StaxkdLàh.— Columbite  !  tourmaline,  andalusite,  pyrrhotite. 

Btoii9hMm.—ColuTnbite,  elirysoberyl,  herderite,  iopaz,  beryllonite,  cassiterite,  bertrandite, 
phenacite,  hamliuile,  mica  (curved),  triplite,  berjl,  fluorite. 

Biovre.— Chrysoberyl,  sillimanite. 

Streaked  Mountain. — Béryl!  black  tourmaline,  mica,  gamet, 

Sullivan. — At  the  Sullivan  mining  district  (also  in  Franklin  and  Hancock),  galena,  argent- 
Ite,  silver,  cerargyrite,  pyrargyrite.  chalcopyrite,  pyrite,  stephanite,  sphalerite,  also  gold, 
native  bismuth. 

Thomaston. — Calcite,  tremolite,  hornblende,  titanite,  arsenical  iron  (Owl's  Head),  black  m  an* 
ganese  (Dodge's  Mountain),  thomsonite,  talc,  sphalerite,  pyrite,  galena. 

Topsham  — Quartz,  allanite,  cJirysoberyl,  garnet,  orthocûtse,  muscovite,  albite,  black  tour» 
vuUine,  amphibole,  apatite.  zircon,  béryl,  galena,  sphalerite,  pyrite,  gahnite,  magnetite, 
bismuihinite,  chalcopyrite,  arsenopyrite,  tungstite?  molybdenite,  columbite. 

Union.— Magnetite,  bog-iron  ore. 
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WalM.— Axinite  in  boulder,  alum,  coppeias. 
Waxren,— Calcite,  dolomite. 
Watarrille.— OrystaUised  pyrite, 
Wmrt  O«rdiner.-~lo1ite,  blue  sodalite. 
WhlUng. — Obalcopy rite,  moly bd enite. 

Windhajn  (uear  tbe  hT\ûge).—8laurolitê,    êpodumâne,    gamet,  beiyl,  amethyst,  CffomUf 
tourmaline. 

Winalow. — Cassiterite  in  tbin  veins  on  slate.  white  beryl. 
Winthrop. — 8taurolite,  pyrite,  amphibole,  garnet.  beryl,  copperas. 
Wooditook. — QraphUe,  hématite,  prehnite,  epidote,  calcite. 
York. — BeryU  Tivianite,  oxide  of  manganèse. 
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Aoworth. — Beryl!  mica!    tourmaline,   orlhoeUue,  aUdie,  roêeçuartB,  eoHumbU»!  çyanitc^ 
amiinite,  biotite,  gamet,  c^anite. 

Alesandiia.  — MuêeatfUe, 

Alatead. — JHeaf  cUàite,  blaek  tourmaline,  molybdenite,  andalusite,  staurolite. 

Amhent. —  Veêumanite,  ysllow  gamet,  pargasite,  ametbyst,  pyrozene,  magnetite. 

Antrim.  —Graphite. 

Bmitle\t.^Magnetite,  hématite,  quartz  crystals,  danalite,  limonlte,  êmokyquariê. 

Bath.— Galena,  chalcopyrite,  alum. 

Bedford. — Tremolite,  epidote,  graphite,  mica,  tourmaline,  alum,  quartz,  graphite. 

BellowB  Falla. — Cvanite,  staurolite.  prehnite,  calcite. 

Benton.  —Bpidote,  beryl,  magnetite. 

"BvtVbi.— Chalcopyrite,  pyrite,  magnetite,  amphibole. 

BriatoL— 6^apAtt0,  galena. 

OeaaptoxL— Beryl  ! 

Canaan. — Gold  in  quartz  yelns  and  alluvium,  gamet. 

Charlestown. — Staurolite,  andalusite,  prehnite,  cyanite. 

Ohatham.— Oreen  fluorite. 

Oonoord. — Sill  imanite. 

Oomiflh. — Butile  in  quarte/  (rare),  stemroHte,  stibnite. 

Oroydon. — lolite  !  chalcopyrite  pyrite,  pyrrhotite,  ephtUerite, 

Bast  Wakefield.— Beryl. 

Enfield.— Qold,  galena,  staurolite,  green  quartz,  ripidolite. 

Francestown. — Boapetone,  araenopyrite,  quartz  crystals. 

Franconia. — Arsenopyrite,  chalcopyrite. 

Gardner  Mtn. — CTutlcopyrite,  pyrite,  galena,  azurite,  malachite. 

Qilmanton. — Tremolite,  epidote.  muscovite,  tourmaline,  limonite,  quartz  crystals. 

Ooshen. — Graphite,  black  tourmaliue. 

Qxeiîton.— Muscovite  (qunrried  at  GInss  Hill,  2  m.  S.  of  Orange  Summit),  aGntef  blue.  green» 
and  3'ellow  beryle  /  (1  m.  S.  of  O.  Summit),  tourmaline,  gamet,  triphylUe,  apatUe,  fluorile, 
columbite,  molybdenite,  rhodouite. 

Grantham. — Oray  staurolite  ! 

Qroton. — Arsenopyrite,  heryl,  muscovite  crystals,  ortboclase,  columbite. 

Hanover. — Gamet,  black  tourmaline,  quarts,  cyanite.  epidote,  anorthite,  C3ranite,  zoisite. 

Haverhill. — Gamet/  arsenopyrite,  native  arsenic,  galena,  sphalerite,  pyrite,  chalcopyrite^ 
magnetite,  marcasite,  steatite. 

Hebron. — Beryl,  andalusite,  graphite. 

Hinadale. — B/iodonite,  molybdenite,  indicolite.  black  tourmaline. 

Jackson.— Drusy  quartz,  cassiterite.  arsenopyrite,  native  arsenic,  fiuorUe,  apatite,  magnelUis, 
molybdenite,  wolframite,  chalcopyrite,  boruite. 

Jaffirey  (Monaduock  Mt.). — Cyanite,  limonite. 

TLeenB,— Graphite,  soapstone,  milky  quartz,  rose  quartz. 

Landaff. — Molybdenite,  magnetite,  pyrrhotite. 

Iiebanon. — Limonite,  arsenopyrite,  galena.  magnetite,  pyrite. 

liisbon. — Staurolite,  gamet,  magnetite,  amphwole,  epidote,  eoisUe,  hématite,  arsenopyrite, 
galeua,  gold,  ankerite.  Franconia  ironmine,  amphibole,  epidote,  woirite,  kematiU,  magnelMi, 
garnet,  arsenopyrite  (danaite),  molybdenite,  prehnite,  cynnite. 

lâttloton  — Ankerite,  gold,  bornite,  chalcopyrite,  malachite,  ilmenite,  chlorite. 

Lyman. — Gold,  arserwpyrite,  ankej'ite,  dolomite,  galena,  pyrite,  pyrrhotite. 

Jjyme.— Cyanite  (N.  W.  part),  bkuik  tourmaline  rutile,  pyrite,  chalcopyrite  (Eaet  paît),  sUb* 
nite,  molybdenite,  cassiterite,  staurolite. 

Madison.— G'a^na.  sphalerite,  chalcopyrite,  limoniic. 

Marlow. — Tourmaline. 

Bderximack.— ^{<^t^.^  (in  gneiss  nodules  in  granité  vein). 

Middletown. — Rutile,  arsenopyrite. 

Milan. — ChalcopyyHte,  galena,  sphalerite. 

Millsfield.— Beryl,  gamet. 
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Monadnook  Mountain. — Andalusite,  amphibole,  gamet,  graphite,  tourmaline,  orthoclase, 
alllimanite. 

NaahiM.  — Muscovlte . 

New  Iiondon.— Bery],  molyhdenUs,  museowte. 


Newport. — MolybdeniU,  staurolite. 
NorthC 


Ohatham  (Bald  Face  Mt.)-— Phenacite,  topaz. 

Orange. — Blwe  béryl/  Oraugc  Summit,  cbrysobeiyl,  muêcovUe  (W.  side  of  mountain),  cUbite, 
tourmaline,  apatite,  galeDa,  limonite. 

Orfoxd. —Brtnon  tourmaline  (chtained  with  difflculty),  êteatUe,  rutile,  cyanite,  ilmenite^ 
garnet,  ^phite,  molybdenlte,  pyrrhotite,  melaconite,  chalcopyrite,  chalcodte,  malachite» 
galena,  rtpidolite. 

Keirmont.^Mieaeeouê  hématite,  barite,  mica,  apatite. 

Plymouth. — Columbite,  beryl. 

Richmond. — lolite,  rutile,  steatite,  pyrite,  anthopbyllite,  talc. 

Kye.—Chiaetoliie  (at  Boar's  Head,  in  boulders). 

Saddleback  Mt.— Black  tourmaline,  garnet.  spinel. 

Shelbome. — Oalena,  blaek  tphalerite.  ehaleopyrite,  pyrite,  pyroluaite. 

Springfield.— Beryl  (eight  inches  in  diameter),  maTiganeeian  garnet/  blaek  taurmaUne/  in 
mica  schist,  cUbite,  mica,  rose  ouartz. 

Sullivan. — Tourmaline  (blaek)  in  quartz,  beryl. 

Bnxry. — Amethyst,  galena,  tourmaline,  cyanite. 

Batton.—Oraphite,  &ryL 

Unity  (estate  of  James  Neal).— Cbalcopyrite,  pyrite,  MorephyllUe,  green  mica,  actinoHte, 
garnet,  majnietite,  tourmaline. 

Wakefield.— Orthoclase,  mica,  columbite;  in  East  Wakeâeld,  beryl, 

Walpole.~Chiafito]ite,  staurolite,  mica,  graphite. 

Ware.  — Graphite. 

"Wmmn^^Uhaleopyrite,  sphalerite,  epidote,  quartz,  pyrite,  tremolite,  galena,  rutUe,  tale„ 
molybdenite,  dnnaman-êtone  /  pyroxens,  amphibole,  beryl,  eyaniie,  tourmaline  (massive). 

Waterville.— Labradorite,  chrysolite,  amethyst. 

Westmoreland  (south  pariu^Molybdenite  /  apatite  /  blue  feldepar,  bog  manganèse  (north 
Yillage),  quarts,  amethyst,  fluorite,  chalcopvrite,  molybdite. 

White  Mis.  (Notch  near  the  **Crawford  House  ").— Green  fluorite,  quartz  crystals,  blaek 
tourmaline,  andal usité,  amethyst,  amazon-stone;  also  andalusite  abundant  in  the  gneiss  of  Mt. 
Washington. 

WUtefiold.  ^Molybdenite. 

Winchaatar.— Pyrolusite,  rhodanite,  rhodochrosite,  magnetite,  pyrite,  ipodumene,  tourmaline. 

VBRMONT. 

Athena. — Steatite,  ankerite,  actinolite,  garnet. 

Baltimore. —  Serpentine,  pyrite  / 

Bamet. — Graphite. 

BelTidere.— Steatite,  chloHte. 

Bennlngton. — Pyrolusite,  limonite. 

Berkahire. — Epidote,  hématite,  magnetite. 

Bethel. — Actinolite/  talc,  chlorite,  octahedral  iron,  rutile,  ankerite  in  êteattte. 

Brandon.— Pyrolusite,  psilomelane,  limonite,  lignite,  kaolinite,  statuary  marble;  graphite^ 
chalcopyrite,  guleua. 

Brattleborough.— Black  tourmaline  in  quartz,  mica,  zoisite,  rutile,  actinolite,  scapolite» 
apodumene.  roofing  slate. 

Bridgewater. — Ta^,  dolomite,  magnetite,  steatite,  chlorite,  gold,  native  oopper,  sphalerite» 
galena,  blue  spinel.  chalcopyrite. 

Bristol. — Rutile,  limonite,  man^nese  ores,  magnetite. 

Brookfield. — Arsenopyrite.  pyrite. 

Oabot. — Gkirnet,  staurolite,  amphibole,  eUbite, 

OaTendiah.— Garnet,  serpentine,  taie,  steatite,  tourmaline,  asbestus,  tremolite. 

Ohester. — Asbestus,  feldspar,  chlorite,  quartz. 

Ohittenden.— Psilomelane,  pyrolusite,  limonite.  Tiematite  and  magnetite,  galena»  ioUte.. 

Ctolchester.  —Limonite,  iron-sand,  jasper,  alum. 

Oorinth.— Chalcopyrite  (bas  beeu  niined),  pyrrhotite,  pyrite,  rutile. 

Ctoventry. — Rbocionite. 

Oraftabury.— Mica  in  concrétions,  calcite,  rutile. 

OuttingsviUe.  —Chalcopyrite,  pyrite. 

T>erby.— Mica  (adamsile). 

Uly. —Clialcopyrite,  'pyrite  (copper  mines  recently  reopened). 

Fflir  Haven. — Roofing  slate,  pyrite. 

Farmington.  — ATidalueite. 

Y*  ttcher.— Pyrite,  magnetite,  acicular  tourma)*'    \ 
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Gnfkon.— The  Grafton  êUatite  quarry  la  in  Athens;  quarU,  actinolite. 

Gailford.^Scapolite,  rutile. 

Hartford.— Calcite,  pyrite/  eyaniU,  quartz,  tourmaline. 

Iraaburrii.— Rhodonite,  pnlomelane. 

Jay. — UhronUtê,  êerpentine,  amianthus,  dolomite. 

Z«owell. — Amianthus,  aerpentine,  cerolite,  talc,  cblorite.  * 

Manchester.  — Limonite. 

HILÊxlbor6*,—Bhomb  spar,  êteatite,  gamet,  magnetUe,  chlorite. 

Bliddleaez.— Rutile I  (exhausted). 

Monktown. — PyrolimU,  limonite,  feldspar. 

Moretown. — 8moky  quarUl  êieaiitet  talc,  wad.  rutile,  serpentine. 

Mount  HoUy. — AAestus,  chlorite. 

New  Fane. — Glassy  and  oêbestiform  acUnolite,  sUatite,  green  guarUt  (called  chryaopraae  atthe 
locality),  chalcedony,  drusy  quartz,  gamei,  chramie  and  tiianie  iron,  ankeriU,  seipenâne,  rutile. 

Norwich. — Aetinolite,  feUUpar,  hrown  apar  in  talc,  eyaniU,  zoîsite.  chalcopynte,  pyrite. 

Pittaford. — Limonite,  manganèse  ores,  êiaiua/ry  marblef 

Plymouth. — Siderite,  magnetite,  hématite,  gold,  galena,  also  limonite,  kaolin. 

Pntney.— Fluorite,  limotUte,  rutile  and  toinie  in  Guidera,  staurolite. 

HeAding.—Olaêêg  actinolite  in  talc. 

Readaboro'.— (?/a«4y  actinolite,  steaUte,  hématite. 

Rocheatar. — Ruiile,  hématite  cryst.,  magnetite  in  chlorite  slate. 

Rtxîlringham  (Bellows  Falls).— Cyanite,  indicolite,  feldspar,  tourmaline,  fluorite»  caldteb 
prehnite,  staurolite. 

B,o±bvarj.— Dolomite,  taie,  serpentine,  asbestus,  quartz. 

KaiiÊûià,—Magnesite,  white  marble,  hématite,  serpentine. 

Sharon. — Quarte  crystals,  cyanite. 

Shoreham. — Pprite,  black  marble,  calcite. 

Stra0brd.— Magnetite  aud  chaleopyrite  (has  been  worked),  native  copper,  amphibole 
oopperas. 

Thetford. — Sphaleritc,  galena,  cyanite,  chiysolite  in  basait,  pyrrhotite, /s^d^por,  roofing  êlate, 
ateatite,  gamet. 

Townahend. — Actinolite,  black  mica,  talc,  steatite,  feldspar. 

Troy. — Magnetite,  talc,  serpentine,  amianthus,  steatite,  ilmenite,  chlorite;  one  mile  aouth-east 
of  village  of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Misaisco,  chromite,  zaradte. 

Verahire. — Pyrite,  chaleopyrite,  native  copper.  malachite,  tourmaline,  arsenopyrite.  quartz. 

Wardaboro'. — Zoieite,  tourmaline,  tremolite,  hématite. 

Warren. — Actinolite,  magnetite,  wad,  serpentine. 

Waterbury. — Arsenopyrite,  chalcop3rrite.  rutile,  quarte,  serpentine. 

Waterville. — Steatite,  actinolite,  talc. 

Weatherafield. — Steatite,  hématite,  pyrite,  tremolite. 

Weatfield. — SteaUte,  chromite,  serpentine. 

Westndnater. — Zoisite  in  boulders. 

Windhmm.—Olaêsy  actinolite,  steatite,  garnet,  serpentine. 

Woodatock.— Quarte  cryskUs,  gamet,  zoisite. 

BCA88AOHn8BTT& 

AïtLo\.—Allanite,  epidote!  babingtonite  ?  mica. 

Aubnm. — Masonite  (chloritoid). 

'Baocre.— Rutile/  mica,  pyrite,  béryl,  feldspar,  gamet. 

Oreat  Barrington.— Tremolite. 

Sedford. — Gamet. 

Belcherton. — Allanite. 

Bemardaton. — Magnetite  at  loc.  of  crinoidal  limestone. 

Beverly. — Columbite,  green  feldspar,  cassiterite. 

'BlèXL^âoTà..— Serpentine,  anthophyllite,  actinolite/  chromite,  cyanite,  rose  quartz  in  boulders. 

Bolton. — Scapolite/  petaliie,  titanite,  pyroxene,  nuttalite,  diopside,  boUonUe,  apatite,  magnesite, 
ankerite,  allanite,  ytirocerite,  spinel 

Bozborough. — Scapolite.  spinel,  gamet,  aiigite,  actinolite,  npatite. 

Brimfield  (road  leading  to  WtLTren).—Jolite,  undalusite,  udulanu,  molybdenite,  mica,  gamet. 

Brookfield. — Limonite,  garnet. 

Oarliale. — Tourmaline,  garnet/  scapolite,  actinolite. 

OhélmBford.—8t:apoUte  (chelmsforditi*).  chondrodite.  blue  spiiiel,  amianthus/  rose  quartz. 

Ohester— Amphibole,  scapolite.  zoisite  sjwdumene,  indicolite.  garnet,  apatite,  magnetite, 
chromite,  stilbite.  heulandite.  unalcite,  Mnd  chabazitc. 

At  the  Emery  Mine.  Chester  Fti('\or\eH.—  Cory7idum,  juargariie,  diaspore,  epidote,  corundo- 
philite.  chloritoid.  tourmaline,  ilmenite,  rutile,  biotite,  ryanite.  anu  siie. 

Ohesterfield. — Elue,  green,  and  red  tourmaline,  cleavelandite  (albite),  lepidoWie,  êmoky  quarts^ 
microUte,  mpodumene,  cyanite,  apatite,  béryl,  garnet,  quartz  erystals,  stauroUte,  cassiterite, 
eolutnbite,  zoisite,  autuni^e,  brookite  (cumanite),  scheelite,  anthophyllite,  bomite. 
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Ck>nway. — Pyrolusite,  fluorite,  zoisite,  rutUel  native  alum,  galena. 

Ouomington. — B/todonitef  cummingtonite  (amphibole),  m&r ca&Ue,  garnet. 

Deerfield. — Chabazite,  heulandite,  stilbite,  datolite,   prehnite,  natrolite,  analcite,  calcite, 
fluorite,  diabantite.  saponite,  aineth3'st,  carneliaD,  cbalcedony,  agate,  pyrite,  malachite. 

Fitchburg  (Pearl  Ui\\).—Beryly  »taurolUe!  garnets,  moljbdenite,  tourmaline. 

Fozboroogh. — Pyrite,  anthracite, 

Framingham. — Qamet. 

Franklin.  — Amet  hy  st. 

Qloucester.  — Danalite. 

Gk>Bhen. — Mica,  aibite,  êpodumenef  Mue  andgreen  tourmaline,  béryl,  toieite,  smoky  quartz, 
columbite,  tin  ore.  galena,  béryl  (goshenite),  cymatolite  (mixture  of  albite  and  muscovite). 

Oreenfield  (in  sandstone  quarry,  i  m.  E.  of  village).— Allophane. 

Hatfield. — Bariie.  galena,  sphnlerite,  chalcopyrite.  quartz  cirstals. 

Hawley. — Afieaeeous  hématite,  massive  pyrite,  magnetite,  zoisite. 

Heath. — PyrUe,  zaiêite. 

Hinsdale. — Limon ite,  apatite,  zoisite. 

HublMurdaton.— J/oMÛM  pyrite, 

Huntington  (name  changed  from  Norwich).—  Apatite!  black  tourmaline,  béryl,  tpodumenêl 
triiphylite  (altered),  sphalerite,  quartz  crystals,  cassiterite. 

Xaanoaater. — Cyanite,  ehioètolite!  apatite,  staurolite,  pinite.  andalusite. 

Lee. — Tremolite,  titanite;  chondrodite  in  cryst.  limestone  in  East  Lee. 

Leveratt. — Barite,  galena,  sphalerite,  chalcopyrite. 

Zj0yden. — Zoieite,  rutile. 

BSalden. — Galena. 

BSarblehead. — In  zircon-syenjte,  sodalite,  elœolite. 

Martha'a  Vineyard. — Limouite,  ambcr,  radiated  pyrite. 

Mendon. — Mica!  chlorite. 

Middlefield.— â'to^Ay  acUnolite.  ankerite,  êieaiHê,  ierpentine,  feld^ar,  drusy  quartz,  apatite^ 
zoisite,  nacrite,  cbalcedony,  talc!  deweylite. 

BÛlbury. —  VermieultUt  graphite. 

Mt.  Waahington.— Chirnet,  staurolite,  albite,  ottrelite,  ottrelite  and  ilmenite  growths. 

New  Braintree. — Black  tourmaline. 

IXem  Marlboro'. — Apatite,  tourmaline,  gamet  (wltb  granophyre  structure),  muscovita 
ciystals.  bi-pyramidal  quartz  (in  pegmatjrte  of  Tobey  Hill);  chalcopyrite,  pyrrhotite,  hornblende, 
magnetite  (at  Cleaveiand  ''  Gold  mine  ");  diopside,  tremolite.  ouartx  eryatalê  (in  limestone). 

Newbury. — Serpentine,  cbrysotile,  epidote,  vesuvianite,  siderite. 

N«wbiiryport. — Serpentine,  nemalite,  autunite.—Argentiferou8  galena,  tetrahedrite,  chalco- 
pyrite, pyrareyrite,  siderite.  etc. 

NorUifiela. — Columbite,  fibrolite.  cyanite. 

Norwioh. — ^8ee  Huntington. 

Oxford.— Arsenopy  ri  te.  pyrite 

Palmer  (Three  Rivers).— F^^dsjMir,  prehnite,  calcite. 

Pelham.— ^j6m<im,  serpentine,  qitartst  eryatalê,  béryl,  molybdeniie,  green  hometone,  epidote^ 
amethyst,  corundum,  vermiculite. 

Plainfield. — Cummingtonite,  pyrolusite,  rhodonite, 

Riohmond. — LimoniXe,  gibbnte!  allophane. 

Rockport  (near  the  extremity  of  C.  Ann). — Danalite,  cryophyllite,  annite,  cyrtoUU  (altered 
zircon),  amazon-stone,  fergusonite,  green  and  tohite  orthoclaie. 

Rowe;  — Epidote,  talc;  at  Davis  mine,  pyrite,  chalcopyrite,  gahnite,  zoisite^ 

HuMéll.—Oamet!  mica,  serpentine,  béryl,  galena,  chalcopyrite. 

Salem, — Cancrinite,  80<}alite,  elseolite,  zircon. 

SheflSeld. — Asbestus,  pyrite,  native  alum,  pyrolusite;  ruHle  in  limestone,  garnet,  staurolite» 
albite  in  scUist. 

Shelbome.  — Rutile. 

Shutesbury  (east  of  Locke's  Pond). — Molybdenite. 

SomerviUe. — Prehnite,  laumontite,  stilbite,  cbabazite,  quartz  crystals,  melanolite,  babing- 
tonite.  calcite,  epidote. 

South  Royalston. — Béryl!  (now  obtained  with  great  difflculty),  mica!  feldepar!  allanite. 
Four  miles  beyond  old  loc,  on  farm  of  Solomon  Heywood,  mica!  béryl!  feldepar!  ilmenite. 

Southampton. — Qalena,  cerussite.  anglesite,  wu^fenite,  fluorite.  bomite,  barite,  pyrite» 
chalcopyrite,  sphalerite,  phosgenite,  pyromorphite.  stolzite,  chrysocolla. 

Sterling. — Spodumene,  chiastolite,  siderite,  arsenopyrite,  sphalerite,  galena,  chalcopyrite» 
pyrite,  sterhngite  (damourite). 

Stoneham. — Néphrite. 

Sturbridge. — Graphite,  garnet,  apatite,  bog-ore. 

Swampsoot. — OrÛiite,  feldspar. 

Taunton  (one  mile  south). — Paracolumbite  (ilmenite). 

Tumer's  Falla  (Conn.  River).— ChalcopjTite,  prehnite,  chlorite,  siderite,  malachite, 
diabantite. 

T3rHngham  and  on  borders  of  Otia. — Pyroxene,  acapolite,  chondrodite,  titanite,  amphibole, 
sp't^roHtilbite. 
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Warwick. — Mauiw  aamet,  radiated  blaek  towrmaUne,  foognetUe,  béryl,  epidote. 

yhite. 


>n. — Or  api 

Wentûéid.— Schiller  ipar  (diallage;,  serpentine,  êieaiite,  cyanite,  scapolite,  actinolite. 

Vf9tit£ord.—Andaltieiie  I 

West  Hampton. — Galena,  argentine,  peeudùmorpihume  quarU, 

West  Stockbridge. — Limonite,  fibrous  pyrolusite,  Mérite, 

Williamaburg.— 2<9mto,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quartz,  galena, 
pyrolusite,  chalcopyrile. 

Windsor. — Zc^imùto,  actinolite,  rtUHel 

Worcester— Arsenopyrite.TefiUYiuiite,  pyroxene,  gamet,  amianthus,  smoky  quartz,  graphite, 
calcitc,  bucholzite,  siderite,  galena. 

Worthington. — Cyanite. 

Zoar. — ^Bitter  spar,  talc. 

RHODS  I8LAND. 

Bristol. — Amethyêt. 

Burrillville. — Amethyst. 

Oranston. — Actluolite  in  talc,  mphlte,  cyanite,  mica,  melanterile,  hématite. 

Oumberland. — Manganèse,  epiaote,  actinolite,  gamet,  titauiferous  iron.  ma^netite,  hématite, 
chalcopyrile,  bornite,  malachite,  azurite,  calcite,  apatite,  feldspar,  zoisite,  mica,  quartz  ciys- 
tals,  ilvaite.     Beacon  Pôle  Hill,  crocidolite. 

At  Sueech  Pond,  chalcopyrile,  ilvaite.  wad,  molybdenite^  magnetite,  epidote,  chlorite. 

Diamond  Hill. — Quartz  crystals,  hématite. 

Poster. — Cyanite,  hématite. 

Qloucester. — Magnetite  in  chlorite  slate,  feldspar. 

Johnston.— Talc,  ankerite,  calcite,  garnet,  epidote,  pyrite,  hématite,  magnetite,  chalcopyrite, 
malachite,  azurite. 

liincoln. — Qalena. 

Natick. — See  Warwick. 

lXevrpot\,.^B&i'penUne,  quartz  crvstals. 

Portsmouth. — Anthracite,  graphite,  asbestus,  pyrite,  chalcopyrite. 

Smithfield. — Dolomite,  calcite,  bitter  spar,  siderite,  naerite,  serpentine  (bowenite),  tremollte, 
4isbeBtus,  (]uartz,  magnetite  in  chlorite  schist,  talc'/  octahedrite,  feldspar,  béryl. 

Valley  Falls. — Graphite,  pyrite,  hématite. 

Warwick  (Nalick  village).— i/oM^nite  (chloritoid),  gamet,  graphite,  bog-ore. 

Westerly. — llmenite. 

WooDsocket. — Cyanite. 

OONNSOnOXTT. 

Berlin. — Barite.  datolite,  sphalerite,  quartz  crystals. 

Bethel. — Ton  rmaline. 

Bolton. — Staurolite,  chalcopyrite. 

Branchville.— In  a  vein  of  albitic  granité,  garnet,  aUnte,  mierodine,  amblygonite.  spodu- 
mené!  eymatolite,  margarodite  (curved),  eospborite,  triploidile.  triplite,  reddingite,  dickinsouite, 
lithiophilite,  natrophilite,  hureaulite,  rhodochrosite,  fairtieldite,  apatite,  microlite.  eolumbOe, 
P3rrite,  tourmaline,  staurolite,  uraninite,  torbemite,  autunite,  vivianite.  eucryptite,  chabazite, 
stilbite.  heulandite,  native  bismuth,  muscovite,  biotite,  béryl,  montmorillonite. 

Branford  (Stony  Creek). — Biotite,  apatite. 

"BriAtoV—Ghalcoeite,  chalcopyrite,  barite,  bornite,  allophane,  pyromorphite,  calcite,  malachite, 
galena.  quartz. 

Brookfield. — Galena,  calamine,  sphalerite,  spodumene,  pyrrhotîte,  chalcopyrite. 

Canaan.— Calcite  (Canaan  Lime  Company's  quarry),  phlogopite,  green  tremolite  (Maltby's 
quarry);  diopside,  in  part  clianged  to  tremolite,  tibrolite,  gamet,  hornblende  (Canaan  Mt.). 

Chatham.— Arsenopyrite,  smaltite,  cloanthite  (chathamite).  scorodite,  niccolite,  béryl, 
erythrite. 

Oheshire.— Barite  /  chalcocite,  bornite,  malachite,  kaolin,  natrolite,  prehnite,  chabazite, 
datolite,  ciiprite. 

Ohester. — Sillimanite  !  zircon,  epidote. 

Oomwall. — Graphite,  pyroxene,  actinolite,  titanite,  scapolite. 

'DBXihxxxy.—Danburite  with  oligoclase  (formerly),  brown  tourmaline,  orthoclase,  pyroxene, 
parât  horite. 

Derby .— Arsen  opy  rite. 

Farmington. — Prehnite,  chabazite,  agate,  native  copper.  diabantite. 

Glastonbury  (at  Hale's  quarry).— 0>^/wftite,  muscovUe,  orthoclase,  albite,  uraninite, 

Granby  (Simsbury  mines).— Bornite,  chalcocite,  chalcopyrite,  malachite. 

Ghiilford.— In  gneiss,  iolite;  N.  Guilford,  rutile  (boulder). 

Hsiddam  *—Chrysoberyl/  béryl,  epidote,  tmirmaline,  orthoclase,  garnet,  iolite/  ehlorophyUiie/ 


*  Tlie  pegmatyte  veins  of  Haddnm  bave  their  continuation  in  similar  veins  in  Middletown, 
Portland,  and  Glastonbury,  to  the  north;  in  some  cases  doubt  exîsts  as  to  the  exact  localîty. 
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oUgœlaêe,  automoliie,  magnetiie.  adularia,  apatite,  oolumbiie!  zircon  (calyptolite),  intica,  pyrite» 
marcasite,  molybdenite,  allauite,  bismuth  ocher,  biâmutite,  cassiterite. 

Hadlvme. — Uiiubazite  aud  stilbite  in  gneiss. 

Hartford,-— JJatolite  (Kocky  Uill  quarry). 

Kent.  — Limuni  te . 

Litchfield. — Cyanite  with  corundum.  apatite,  and  andalusite.  ilmenite  (washingtonite),  chai- 
copyrite,  diaspure.  uiccoliferous  pyrrhotite,  margarodite,  staurolite,  apatite. 

Lyme. — Gnniet,  Buustone,  microcline. 

Meriden. — DatoliU  (greenish),  diabantite. 

Middlefield  Falla.— Datolite,  cblorite,  etc.,  in  amygdaloid. 

Middletown. — At  the  feldspar  quarries,  mica,  alb^,  feldspar,  eolumbite!  prthniie,  garnet, 
samarakite,  biotite,  monazite,  vesuvianite,  beryl^  topaz,  uranite,  apatite,  uraninite,  lepidolite  with 

§reen  and  red  tourmaline;  at  lead-mine  formerly  gaUna,  chaleopyriiê,  sphalerite,  quartz,  eeUcite, 
uorite,  pyrite  sometimcs  capillary. 

MÛK>rd.-~Sa]ite,  pyroxene,  asbestus,  yerd-antique  marble. 

Monroe. — See  Trumbull 

New  Britain. — Prehnite  calcite,  datolite,  diabantite,  agate,  barite;  copper  minerais  in 
small  quantifies. 

New  Haven.— Serpentine,  snlite;  aiso  with  the  trap  rocks,  prehnite,  laumontite,  and  the 
zeolites,  stilbite,  apopliyllite,  very  spurîugly;  as  a  contact-minerai,  garnet. 

New  Milford. — Béryl  (golden  yellow  and  green),  tourmaline,  mica,  feldspar. 

Newtown. — Cyanite,  dûupare,  rutile,  damourlte,  tourmaline. 

Norfolk. — Biotite  crystals,  pseudomorphs  of  a  colorlesê  mica,  quartz  and  flbroUte  after  plagio- 
-close  (at  Norfolk  granité  quarry.  tbe  lutter  in  blocks). 

Norwich.— In  gneiss,  sillimanite,  monatite!  iolite,  corundum,  feldspar. 

Portland. — At  feldspar  quarries,  ortboclase.  alinte,  muêcovite^  biotite,  béryl,  tourmaline, 
bismuthinite.  bismutospbcerite,  eolumbite,  apatite;  at  Pelton's  feldspar  quarry,  monazite. 

Plymoath. — Galena,  lieulandite,  fluorite,  chlorophyllite  !  garnet,  rutile. 

Roaring  Brook  (Cheshire). — Datolitef  calcite,  prehnite,  saponite. 

Rozbory. — Siderite,  sphalerite,  pyrite/  galena,  quartz,  chalcopyrite,  arsenopyrite,  limonitc. 

Saliflbury. — Limonite,  pyrolusite,  manganite,  tiiplite,  turgite,  scovillite,  staurolite. 

Seymour. — Arsenopyrite,  pyrite,  native  bismuth. 

Sim^bnry. — C'halcocite,  green  malachite. 

Southbnry. — Rose  quartz,  laumontite,  prehnite.  calcite,  barite,  staurolite,  garnet. 

Southington. — Barite,  datolite,  asteriated  quartz  crystals.  diabantite. 

Sta£ford. —Massive  pyrite,  alum,  copperas. 

T9ixiSMM9,— Datolite  ! 

Trumbull  and  Monroe. — Chhrophane,  topaz,  béryl,  diaspore,  pyrrhotite,  pyrite,  scheelite, 
wo^ramite  (pseudomorph  after  scheelite),  native  bismuth,  tungstite,  siderite,  arsenopyrite,  argen- 
tiferous  galena,  sphalerite,  scapolite,  tourmaline,  garnet,  albite,  augite,  graphie  tellurium  (?), 
margarodite. 

Washington. — Tripolite,  ilmenOef  (washingtonite),  rhodochrosite,  natrolite,  andaluHU 
(New  Prestou),  cyanite. 

Watartown  (uear  the  Naugatuck). — White  sali  te,  monazite. 

West  Farms. — Asbestus. 

Willimantic.  —In  gneiss,  tcpaz,  monazite,  ripidolite,  eUlimaniie,  bismuthinite,  bismutosphœ- 
rite,  béryl,  orthoclase,  uraninite. 

Winohester.  — Magnetite. 

NBW  YORK. 

Of  économie  minerais,  halite  is  obtained  as  rock  sait,  also  from  sait  wells,  extensively  in  the 
western  counties  from  Ca3rugaLake  west  to  L.  £rie  (see  p.  155);  further  gypsum  in  the  same 
région.  Hématite  at  Antwerp,  Jefterson  Co.  ;  limonite  in  the  south-eastern  part  of  the  state 
east  of  the  Hudson  river,  chiefly  in  Dutchess  and  Columbia  counties;  also  siderite  in  Columbia 
Oo.  Magnetite  is  largely  mined  in  Essex  Co.,  and  occurs  widely  in  the  adjacent  counties  of  the 
Adirondack  région;  also  mined  in  the  Highlands,  in  Orange,  Westchester,  and  Putnam  counties. 
The  magnetite  mines  sometimes  f urnish  beautiful  spécimens  of  rare  minerais,  e.g.,  allanite  at 
Morfah,  chondrodite,  etc.,  at  Brewster. 

The  most  interesting  local ities  for  minerais  are  thoee  of  the  Archœan  in  St.  Lawrence  Co., 
also  Franklin,  Jeiferson,  Lewis,  etc.,  counties.  Hère  are  obtained,  at  many  points,  fine  pyroxene, 
amphibole,  albite  and  otber  feldspars,  phlogopite,  tourmaline,  apatite,  titanite,  zircon,  etc.; 
they  most  comraouly  occur  in  crystalline  limestone  where  it  joins  the  schists.  Other  important 
localities,  also  in  the  Archœan,  are  those  of  Orange  Co.  (Wai-wick,  Monroe),  in  the  south-eastem 
part  of  the  state,  where  in  the  crystalline  limestone,  chondrodite,  spiuel,  etc.,  occur  abundantly. 

The  limestone  of  the  western  part  of  the  state  affords  (e.g.,  Lockport)  caleite,  dolomite» 
•celestite,  anhydrite,  etc. 

Albany  Oo. — Bethlehem. — Calcite,  stalactite,  calcareous  sinter,  snowr  ^peum. 
Ooeymana  Landing. — Gypsum,  epsomite,  quartz  crystals  at  Ciystal  Hill,  8  m.  S.  of  Albany. 
Watervliet — Quartz  eryêtais,  yellow  drusy  quartz. 
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OATuaA  Oo. — Anbiim. — Celestit«,  caldte,  fluorite,  epsomite. 
Springport.— At  Thompson's  plaster  beds,  iulphur  !  êeleniU. 
Union  Springi. — Selenite,  gypisum. 

OLurroN  Oo. — Arnold  Iron  BCine. — MagneUte,  epidote,  molybdenite. 
Finch  Ore  Bed. — Colette,  green  and  purple  fluorite. 
PlatUburg, — Nugget  of  platinum  in  driit. 

COLXTMBIA  Oo. — Ancrun. — Lead-mine,  galena,  sphalerite,  wulfenite,  chaloopyrite. 

Oanaan. — Cbalcocite.  chalcopyrite. 

Oatsklll  Station.— Siderite  in  large  beds. 

Oopake. — Limon  i te  (large  ore  beds),  graphite. 

Budaon. — Beleniu!  epsomite,  brown  spar,  wad^  êideriie, 

TJnlIthgo. — Siderite  beds. 

New  Iiebanon. — Nltrogen  spriDgs. 

DUTOHESS  Oo.— Amenia. — Dolomite,  UmarUte,  turgUe,  Mérite. 
Dover. — Dolomite,  tremolite.  gamet  (Foss  Ore  Bed),  limonite,  staurolite. 
Fiahkm.— Dolomite;  near  Peckville,  talc,  asbestus,  graphite,  amphibole,  augite,  aetinoUte, 
Umonite. 

North  Baat — Chalcocite,  chalcopyrite,  galeoa,  sphalerite. 
Union  Vale. — At  the  Clove  mine,  gibbeite,  Umonite, 

B88BX  Oo. — Alezandria. — Kirby's  naphite  mine,  graphite,  pyroxene,  êcapolite,  titanite. 

Orown  Point. — Apaiite  (eupyrchroTte  of  Emmons),  hrovm  taurmaUne!  in  the  apatlte, 
chlorite,  quartz  crystals,  calcite,  pyrite;  S.  of  J.  C.  Hammond's  bouse,  garnet,  êcapolite,  chal- 
copyrite, aventurinefeldspar,  zircon,  magnetite  (Peru),  epidote,  mica. 

Keene.  — Scapolite. 

liewia. — WoUastonite,  eolophonite,  gamet,  labradorite,  amphibole,  actlnolite;  10  m.  S.  of 
Keeseville,  arsenopyrite. 

liOng  Pond. — Apatite,  gamet,  pyoxene,  vesuyianite,  eoecoUtef  scapolite,  magnetite,  blue 
calcite, 

Mointyre. — Labradorite,  gamet,  fnagnetite, 

Morlah,  at  Sandford  Ore  Bed.— Magnetite,  apatite,  allaiùtef  lanthanite,  actinolite,  and 
feldspar:  at  Fisher  Ore  Bed,  magnetite,  feldspar,  quartz;  at  Hall  Ore  Bed,  or  "New  Ore  Bed,'* 
magnetite,  ûreon;  on  Mill  brook,  ccUeite,  pyroxene,  amphibole,  albite;  in  the  town  of  Moriah, 
magnetite,  bkick  mica;  Barton  Uill  Ore  Bed.  albite. 

Newoomb. — Labradorite,  feldspar,  magnetite,  hypersthene,  Umrmctline. 

Port  Henry.— ^roim  tourmcUine,  black  tourmaline  enclosing  orthoclase,  mica,  rœe  quarte, 
terpentithe,  green  and  bU^  pyroxene,  amphibole,  erget,  pyrite,  graphite,  woUastonite,  pyrrhotite, 
adtUaria,  phlogopitef;  at  Mineville,  magnetite  in  large  quantities,  aiso  in  fine  crystals;  iUi 
Champlain  irou  région,  uranothorite. 

Roger*B  Rock,— Graphite,  toollMtonite,  gamet,  feVdepa/r,  adularia,  p/yrcoùene,  titanite». 
coccoliie. 

Schroon. — Caldte,  pyroxene,  ehondrodite. 

Ticonderogti.—Grapfiite/  pyroxene,  aalite,  titanite,  black  tourmaline,  cacoxenite?  (Mt. 
Défiance). 

Westport. — Labradorite,  prehnite,  magnetite. 

Willaboro'. —  WoUastonite,  eolophonite,  gamet,  green  eoceolite,  amphibole. 

JJSFFEE80N  Oo.— Adams.— Fluorite,  cale  tufa,  barite. 

Alexandria.— Ou  S.  £.  bank  of  Muscolonge  Lake,  fluorite  (exhausted),  phlogopite, 
chalcopyrite,  apatite;  on  High  Island.  in  the  St.  Lawrence  River,  feldspar,  tourmaline,  amphibole, 
OTihocùiêe,  celestite. 

Antwerp.— Sterling  iron-mine  hématite,  ehalcodite,  siderite.  calcite,  ankerite,  mUlerUe!  red 
hématite,  crystallized  quartz,  yelUrw  arayonite,  nicculiferous  pyrite,  quoirte  erystaU,  pyrite;  at 
Oxbow,  calcite/  poroua  coralloidal  barite;  near  Vrooman's lake,  caXeite!  vesuvianite.  phlogopitef 
pyroxene,  titanite,  fluorite,  pyrite,  chalcopyrite;  also  feldspar,  bog-iron  ore,  scapolite  (farm  of 
Egglesou),  serpentine,  tourmaline  (yellow,  rare). 

Brownsville. — Celestile,  calcite  (4  m.  from  Watertown). 

Naivasà  Bridge.— Gieseckitef  steaiite  pseudomorphous  after  pyroxene,  apatite,  phlogopite,. 
orthoclase.  ' 

New  Oonnecticut.— Titanite.  brown  phlogopite. 

Omar.  —Béryl,  feldspar,  hématite. 

Philadelphia. — Garnets  on  Indian  River,  in  the  village;  hématite. 

Pillar  'Point.— Massive  barite  (exhausled). 

ThereB9i.^Flv4>rite,  calcite,  hématite,  amphibole,  quartz  crystals,  serpentine  (associated  with 
hématite),  celestite.  strontinnite. 

Watertown. — Tremolite,  agaric  minerai,  cale  tufa,  celestite. 

Wilna. — One  mile  N.  of  mtural  Bridge,  calcite. 
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OREBNB  CO.— Diamond  Hill.— Quartz  crystals. 

HBRXIMBR  Oo.—Fairfield.— Quarte  crysialê,  fetid  barite. 

Ziittle  FàHa.—QuarU  ertfstaUf  barite,  calcite,  amoky  quarîM;  1  m.  S.  of  little  Falls,  caldte, 
brown  spar,  feldspar. 

Mlddleville. — Quart»  erystals  l  ealeite,  dolomite. 

Newport. — Quartz  cryêtals. 

Saliabury. — Quartz  erystals  !  spbalerite,  galena,  pyrite,  cbalcopjrrite. 

SUrk.— Fibrous  cclestite,  gyptum. 

LEWIS  Oo.— Bonaparte  Lake.— Wollastonite. 

Diana  Oocalities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  and  2  ni.  from 
Natural  'Br\dge).Scapolite  /  wolFastonite,  green  coceolite,  feldspar,  tremoîite,  pyroxenel  titanite, 
mica,  quartM  eryaUil»,  pyrite,  pyrrbotite,  Ùue  caleite,  serpentine,  reTuaelaerite,  zircon,  graphite» 
chlorite,  hématite,  bog-ore,  apatilô. 

Qreig. — MagneUiet  pyrite. 

Lowville.— do/eito,  fluorite,  pyrite,  ffalena,  sphalerite,  cale  tuf  a. 

Martinaburgh.— Wad,  galena,  etc.  (n)rmerly),  ealeite. 

MONROS  Oo  —Rochester.— Z>0^omt>,  calcite.  snowy  gypsum,  fluorite,  oelestite,  galena». 
iphalerite,  barite,  hornstone. 

MOHTOOKBBT  Oo. — ^Palatine. — QuorUt  erystaU,  drusy  quartz,  anthracite,  hornstone,  agate», 
gamet. 

Root.— 2>rti«y  quarùt,  sphalerite,  barite,  stalactite,  galena,  pyrite. 

NBW  TOBK  OO.— KingBbrldge.— TWm^ftte,  pffraxene,  mica,  tourmaline,  pyrite. 

M«w  York. — Serpentine,  amianthus,  actinolite,  pyroxene,  hydrous  antnophylllte,  gamet» 
■taurolite,  molybdenite,  graphite,  chlorite,  béryl,  lasper,  neeronite,  feldspar,  zeuotime,  wollastonlt^ 
dumortierite.  In  the  excavations  for  the  4th  Avenue  tunnel,  1875,  harmotome,  stilbite». 
chabazite,  heulandite,  etc. 

NIAGABA  Oo.— Iiewlston.- iZ^0fii»to. 

iMckpori.—Celeêtite,  ealeite,  setenite,  anhydrite,  fluorite,  dolomite,  sphalerite. 

Niagara  TnUa.^CaleUe,  fluorite,  sphalerite,  dolomite, 

ONBIDA  Oo.— Boonville.— Cbfeito,  foollaetanite,  eoeeolite, 

Olinton.— Sphalerite.  lentieular  hématite  in  the  Clinton  group,  strootianite,  celestite,  tho 
former  covering  the  latter. 

ONONDAOA  Oo.— Oamillua. — Selenite  Kuàflbrouê  gypeum, 
Byraouae. — Serpentine,  celestite,  selenite,  barite. 

ORANGE  OO.— OomwalL— Zirec^n.  ehondrodiie,  amphibole.  êpinel,feld8par,  epidote,  hudsonite,. 
ilmenite,  serpentine,  eoeeolite. 

Deer  Park. — Cryst.  pyrite,  galena. 

Blonroe.- ift<Mi/  titanite/  garnet,  colopbonite,  epidote,  ehondrodite,  cUlanite,  bucholzite» 
brown  spar,  tpinel,  amphibole,  talc,  ilmenite,  pyrrhotite,  pyrite,  chromite,  graphite,  rastolyte, 
moronolite;  Wilks  andCNeill  Mine,  uragonite,  magnetite,  dimagnetite  (pseud.?),  jenkiusite, 
oêbeetuB,  serpentine,  mica,  Jiorionolite;  Two  'Pon^jyfi,  pyroxene  !  chojuirodite,tLmxihi\)o\e,êcapolite/ 
Mirean,  titiinite,  apatile,  Grbenwood  Fukiïack,  ehoridrodite,  pyroxene  /  mica,  amphibole,  tpinel, 
êcapolite,  biotite!  ilmeDite,  anomite. 

Forest  of  Dean. — Pyroxene,  spinel,  zircon.  scapolite.  amphibole. 

Town  of  Warwick,  Warwick  Village. — Spinel!  zircon.  serpentine/  brown  epar,  pyroxene/ 
amphibole, pseudomorphouseteatite,  feldspar  /  (Kock  Hill),  ihueDite.  clintonite,  tourmaline  (R.  H.), 
ruûle,  titauite,  molybdenite.  arseuopyriie.  marcasite,  pyrite,  yellow  iron  sinter,  quartz,  jasper, 
mica,  eoeeolite 

Amity.— Spinel/  garnet,  scapolite.  amphibole,  veeuvianite,  epidote/  seybertite,  leuchten- 
bergite,  magnetite,  tourmaline,  warwickite,  apatite,  ehondrodite,  talc/  pyroxene/  pblogopite» 
rutile,  ilmenite,  tircon,  corundum,  feldspar,  fluoriie,  titanite,  calcite,  serpentine,  schiller  spar  (?)» 
silvery  mica,  gmphite. 

Bdenville.— ^pa^tte,  ehondrodite/  hair -brown  amphibole/  tremolite.  spinel,  tourmaline, 
warwickite,  pyroxene,  titanite..  mica,  feldspar,  arsenopyrite,  orpiment,  rutile,  ilmenite,  scorodite» 
ehalcopyrite,  leucopyrite  {or  It^Wingite),  allanite. 

West  Point. — Feldspar.  viica,  scapolite,  titanite,  amphibole,  allanite. 

PUTNAM  OO.— Brewster,  Tilly  Foster  Iron  Minc.—Chondrodite/  magnetite,  dolomite, 
serpentine  pseudomorphs.  brucite,  enstatite.  cliiiochlore»  biotite,  actinolite.  pyrrhotite,  fluorite» 
albite,  epidote,  titanite/  garnet,  apatiie,  datoliie.  stilbite,  prehnite,  apophyllite. 
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Anthony*!  Nose.  at  top.— P3rrite,  pyrrhotite,  pyrozeue,  amphibole,  magnetite. 
Oarmel  (Browu's  quarry). — Authophyllite,  arseuopyrite.  epidote. 
Ctold  Spring.— lltanite,  epidote. 

Fatterson. —  WhUe  pyraxene  !  calctU,  atbûUus,  tremolite,  dolomite,  massive  pyrite. 
ThUhpÊtown^  —  TremoUis,  amianthas,  serpentine,  iit&mt^,  diopside.green  coceoUU,  hVûphïbole, 
ÊCapolite,  stilbite,  mica,  laumontite,  ^urhoûte,  calcite,  magnetite,  chromite. 
Phillips  Ore  Bed.— Hyalite,  acUnoliU,  massive  pyrite, 

RiOHMOND  Oo.— Rossville. — Lignite,  cryst.  pyrite. 

Quarantine. — Asbestus,  amianthns,  ai-agonite,  dolomite,  gurhoJUe,  brucite,  serpentine.  taU, 
magnesite. 

ROOKLAVD  Oo.-'OaldwBn.'-CalciU, 

Iiadentown.— Zircon,  malachite,  cuprite. 

Piermont. — Datolite,  stilbite,  apophyllite,  pectolite,  prehnite,  thomsonite,  calcite,  cbabazite. 

8t.  LikWRENOE  Oo. — Canton. — Mcusive  pyrite,  ealcite,  brown  tourmaline,  titanite,  serpentine, 
talc,  rensselaerite,  pyroxene,  hématite,  cbaloopyrite. 

DeKalb.— On  Spmgue  Downiug's  farm  and  Calvin  MitcheVs  adioining,  diopsidef  cryst. 
with  hornblende;  datolite  rare.  On  Andrew  Murt^'s  farm,  white  or  colorless  tourmaline/  with 
pure  white  phlogopite,  tremolite,  pyroxene,  serpentme,  apatite,  and  pyrite.  Near  Osborn's  lake, 
at  Abner  Orosse's,  calcite  crystals,  barite,  fluorite,  brown  tourmaline,  tremolite  and  phlogopite. 
On  Francis  Mcintyre's  farm,  barite  ! 

Edwards.— At  Freemansburgh,  extensive  talc  mines,  fibrous,  pseud.  after  enstatite  (agalite) 
pink  tremolite  (hexagonite;,  enstatite.  Transparent  white  phlogopite  at  the  Anthony  Mine. 
Brown  and  silvery  mieaf  scapolite,  apatite,  quart»  erystaù,  actinolite,  tremolite!  hématite, 
serpentine,  magnetite. 

Fine.— On  Lorenzo  Quinup's  farm,  in  a  granité  vein,  large  pyroxene  cryst.  (prismsover  a 
foot  in  diameter,  lookini;  like  basaltic  columns),  titanite  cryst.  as  large  as  a  dinuer-plate, 
fluortte,  fine  sage-green  zircons,  calcite.  On  Fida  Scott's  farm,  large  oligoclase  cryst. ,  pyroxene, 
fiuorite,  calcite,  zircon,  pyrite,  apatite,  titanite. 

Fowler. — Quartz  (dihexahedral)  with  hématite  and  barite,  gphalerite,  galena,  tremolite; 
foliated  white  talc  at  Wm.  Woodcock's  mine,  near  the  village  of  Little  York.  Also  galena, 
tremolite,  chalcedony,  bog-ore,  satin  spar  (assoc.  with  serpentine),  pyrite,  chalcopyrite,  actinolite, 
rensselaerite  (near  Somerville). 

Gouverneur. — At  Rich ville,  on  the  Reese  farm,  fine  brown  tourmaline/  with  tremolite/ 
pyroxene,  apatite,  pyrite,  titanite  and  phlogopite.  Near  David  Downing's  farm.  fluorite  in  twin 
cubes  (etched).  Also  calcite  /  serpentine  f  amphibole,  scapolite  /  ort/ioelase,  tourmaline  /  vesu- 
yianite  (1  m.  S.  of  G.),  pyroxene,  diopside,  apatite.  revsselaerite,  serpentine,  titanite,  fluorite, 
barite  (farm  of  Judge  Dod^e),  black  mica,  phlogopite,  tremolite  /  asbestus,  hématite,  graphite, 
vesiivianite  (near  Somerville  in  sei-pentine),  spinel,  houghite,  scapolite,  phlogcqyUe,  dolomite;  }  m. 
W.  of  Somerville,  chondrodite,  spinel. 

Hammond.— Apatite/  zircon/  (farm  of  Mr.  Hardy),  ortlioelase  (ioxocast),  pargasite,  barite, 
pyrite,  piirple  fiuorjte,  tremolite,  phlogopite. 

Hermon. — Quart»  erystaU,  hématite,  siderite,  pargasite,  pyroxene,  serpentine,  tourmaline, 
bog-irou  ore. 

Macomb. — On  John  McNieVs  and  Perry  Washburn's  farms.  brown  and  black  touitnaline/ 
pyrorene,  amphibole,  albite  (peilsterite)»  graphite,  apatite,  phlogopite,  scapolite.  On  Milton 
Truax's  farm,  large  amphibole  (six-sided  prisms)  in  calcite.  Veina  of  galena  on  many  farms 
formcrly  extensively  worked.  On  Vilas  Ingram's  farm,  brown  tourmaline/  graphite Kad  feldspar. 
Also  sphalerite.  mica,  titanite,  fluorite/ 

Minerai  Point,  Morristown.— Fluorite,  sphalerite,  galena,  phlogopite  (Pope's  Mills),  barite. 

Ogdensburgh.  — Labradorite. 

Pierrepont. — On  Ryland  Orary's  farm,  bla^  tourmaline/  black  phlogopite.  pyroxene  (often 
ohanged  to  uralite),  quartz  in  calcite.  On  Allen  W.  Wells'  farm.  large  light  gieen  amphibole 
with  pyroxene  and  oligoclase.  On  Reuben  Vauglin's  farm,  dark  greeu  amphibole.  On 
T.  Fitzgerald's  farm,  large  scapolite  crystals,  albite  (peristerittM,  pyroxene. 

Pitoaim. — Feldspar,  pyroxene.  zircon/  titanite,  satin  spar,  associated  with  serpentine. 

Pope's  Mills.— See  Minerai  Point. 

"Potsà^m..— Amphibole;  eight  miles  from  Potsdam,  on  road  to  Pierrepont,  feldspar,  tour- 
maline,  black  mica,  amphibole. 

Rossie. — On  James  Martin's  farm,  scapolite,  pyroxene,  titanite,  tourmaline,  black  phlogopite. 
Near  Ortisse  Lake,  on  Ahner  Anables  farm,  pyroocene/  scapolite,  graphite/  in  splendid  crystals, 
with  titanite,  and  feldspar;  tremolite  in  short  prisraatic  crystals. 

Also  (Iron  Mines). — Ririie,  hématite,  comlloidal  aragoniie  (near  Somerville),  quartz,  pyrite, 
dolomite;  Rossib  Lead  Mine,  calcite,  galena.  pyrite,  celestite,  chalcopyrite.  hématite,  cerussite, 
anglesite,  octaJiedr al  fluorite,  black  phlogopite;  elsewhere  in  Rossie,  calcite,  barite,  quartz  crvs- 
tals,  chondrodite  (near  Yellow  IaVh),  feldspar  /  pargasite/  apatite,  pyroxene,  amphibole,  titanite, 
zircon,  miea,  fluorite,  serpentine,  automolite,  pearl  spar,  graphite. 

Ruasell. — On  Sam.  Moore's  farm,  light  green  pyroxene/  (uralite  on  the  exterlor),  ampAi^ 
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hdU!  féldipar,  êcapoUte,  phlogapiU.  On  Chas.  Buskark's  farm,  danburUef  datolite  (rare), 
scapolite,  pyroxene,  black  tourmaline,  albite,  quartz,  calcite,  pyrite,  black  phlogopite, 
amphibole. 

Sabatooa  Oo.— Oreenfield. — Chryaoberylf  gameif  tourmaline/  mica,  fMspaiT,  apatite, 
.graphite,  aragonite  (in  iron  mines). 

SOHOHABIB  Oo.— Ball's  Cave,  and  others.— Calcite,  stalactites. 
Oarliale. — Fïbrauê  barite,  eryêt,  andflbrous  ealdte, 
Soholiarie. — Fibrous  celestite,  ëtronlianiU!  erysL  pyrite/ 

Sullivan  Oo. — ^Wnrtsboro'. — Oalena,  spbalerite,  pyrite,  ehcUeopyrite, 

T7LSTER  Oo.— Ellenyille.— G^a20na,  sphalerite,  e/uUeopyrite /  quart»/  hrookUe,  pyrite. 

Warren  Oo.— Oaldwell.—  MoêHte  feldspar, 
OhMler.—Pyritey  tourmaline,  rutile,  chalcopyiîte. 
Z>iamond  Lide  (Lake  George). — Caleite,  gttartx  eryêtaU. 
Johnaburgh.  ^Fluarite  /  eireon  /  grapJiite,  serpentine,  pyrite, 

Washington  Co.— Tort  Asm.— Graphite,  serpentine. 
OxuayhïLe.—LameUarpyi'oxene,  massive  feldspar,  epidote. 

Watne  Co.— Woloott.— Barite. 

WESTOHESTEB  Oo.— Anthony 's  IXon^.— Apatite,  pyrite,  caleite/  in  large  tabular  ciystals» 
■grouped,  and  sometimes  incrusted  with  drusy  quartz. 

Oruger's.— Wbite  pyroxene,  amphibole,  magnetite  (with  greenish  spinel),  staurplite, 
sillimanite,  corundum,  hercyuite.  " 

Davenport's  Neck. — Serpentine,  gamet,  titanite. 

Bastohester. — Sphalerite,  pyrite,  chalcopyrite,  dolomite. 

Hastings. — Tremolite,  white  pyroxene. 

New  Rochelle. — Serpentine,  quartz,  mica,  tremolite,  gamet,  magnesite,  chromite. 

Peekskill. — Amphibole,  staurolite,  graphite. 

Rye. — Serpentine,  e/ilorite,  bUicJc  tourmaline,  tremolite. 

I^ng  Sing. — Pyroxene,  tremolite,  pyrite,  béryl;  azurite,  green  malachite,  cerussite,  pyro- 
morphite,  anglesite,  vauquelinite.  galena,  native  silver,  chalcopyrite,  wulfenite,  vanadinite. 
At  openings  n>r  the  aqueduct,  ruUle,  harmotome,  heulandite,  pectolite,  stilbite,  etc.,  in  gneiss. 

West  FaraiB.— Apatite.  tremolite.  gamet,  stilbite,  heulandite,  chabazite,  epidote,  titanite. 

YoxÛL9izfk.-~TremoUte,  apatite,  caleite,  analcite,  pyrite,  tourmaline. 

Torktown. — Fibrolite,  monagite,  magnetite. 

WTOMiNa  Oo.— Wyoming.— Rock  sait  (and  at  many  other  localities,  see  above). 

NSW  JER8BY.* 

The  most  important  minerai  locality  of  the  State  is  that  of  the  zinc  mines  of  Franklin 
Furiiace  and  two  miles  from  there  at  Sterling  Hill  (nenr  OgUensburgh)  in  Snssex  Co.,  Mrbere 
2incite,  fninklinite,  willemite,  ctilamine  are  the  chief  ores,  but  many  rare  ^pecies.  cbiefly 
contniuing  zinc  nnd  manganèse,  bave  becn  fouod.  Magnetite  is  niso  niined  in  tlie  noitbern 
•counties  (Sparta,  Vernon),  where  the  association  is  similar  to  lh:it  of  tlie  ndjoining  Orange  Co. 
in  New  York.  Green  sand  maris  are  mined  aloug  a  belt  90  miles  long  from  Nmdy  Hook  to 
Delaware  Bay.  Zeolites  and  associated  minerais  of  secondury  origin  bave  lieen  obtained  in  fine 
spécimens  from  the  R.  ii.  tunnels  passing  through  the  trap  rock  at  liergen.  Weehawken. 

Andover  Iron  BSine  (Sussex  Co.). — Willemite,  brown  gamet,  limonite.  malachite,  azurite, 
«phalerite,  calamine,  chalcopyrite,  pyrolusite.  orthoclase,  caleite,  fluorite,  phlogopite,  talc, 
amp/iibole,  tlos  ferri,  blue  asbestus. 

AUentown  (Monmouth  Co.). —  Vitianite,  dvfrenite. 

Beemenville. — £lœolite,  sodalite,  titanite,  œgirite,  fluorite,  pyrite,  in  elsolite-syenite. 

Bellville. — Copper  mines. 

BergBn.— Caleite/  datolite/  pectolite/  analcite,  apop/iyllite /  gmelinite,  prehnite/  ilinniie, 
etiUnte,  natrolite,  heulandite,  laumontite,  chabazite,  thomsonite,  mesolite,  pyrite,  pseudomorphous 
steatite  after  apophyllite,  diabantite,  amphibole,  spluUerite,  chalcedony,  copper,  dolomite, 
epistilbite,  fire-upal,  hydrophane,  milky  quarte. 

*  See  the  Catalogue  of  Minerais  found  in  New  Jersey,  by  F.  A.  Canfield,  published  ia 
1^1.  2,  Part  1,  of  the  final  Report  of  the  State  Geologist,  1889. 
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Bnmswick. — Native  eopper,  malaehiU,  mtmnUUn  Uather, 

Bryam.— Chondrodite,  êpinsl,  at  Roseville,  epidifte,  ùreon. 

Bush  Bfine  and  Oumon  BSina  (Passaic  Co.). — Epidote. 

Oantwell's  Bridge  (Newcastle  Co.).— Vivianite. 

OhMter.  — Melan  teri  te. 

Danvllle  (Jemmy  Jump  Ridge).— ^ropAtte,  chondrodite,  aagite. 

X^lemington. — Gopper  mineê. 

Frankfort.  — Serpentine, 

B.  BelleTille  (Hudson  Co.).— Azurite,  chalcopyrite,  cbiysocolla,  native  copper.  malachite. 

Franklin  Fnmaoe  aod  Sterling  Bill  near  Ogdensburgb  (lâusaex  Co,).—8pinel  /  gameif 
rhodoniiô  (fowlerite)  I  franklinite  !  tineite  !  gahnite  !  amphibole,  tremaUU,  cfumdrodité,  tohUe- 
êcapoUte,  blaek  taurmaUr^,  epidote,  mica,  actinolite,  augite,  salite,  ooocolite,  asbestus.  jeferêonite- 
(augite),  polyadelpbite,  calamine,  ffrapbite,  fluorite,  béryl,  galena,  serpeutine.  houey-colored 
titanite,  axiniie,  barite,  quartz,  cbalcedony,  amethyst,  zircon,  molybdenite,  vivianite.  tephroUe^ 
rhudoehrotUe,  aragonite,  êuuexite,  chtilcophanite,  rœpperite.  vanuxemite,  hetsrolite,  pyrochroite, 
rammeisbergite,  bemeutite,  cbloantbite,  niccolite,  apatite,  smaltite,  allanite,  desaulàte.  Alaa 
algeriie  in  nan.  liinestODe:  green  tourmaline  I  phlogopite. 

Frankfin  and  Warwick  yLl.— Pyrite, 

Qove  BCine  (Morris  Co.). —  Vmanite.  clear  crystals  on  magnetite. 

Ghrlggstown  and  Qreenbrook. — Copper  mines. 

Hambnxg  (Sussex  Co.) — One  mile  north,  êpinel  !  tourmaline,  phiogopite,  amphibole,  limonitê, 
hématite. 

Harriaonville  (Gloucester  Co.). — Amber. 

Hibemia  (Morris  Co.). — ^Enstatite,  fluorite,  molybdenite,  pifrite,  quarts  (cap  crystals)^ 
•iderite. 

Hoboken.— Serpentine  (marmolite),  brueiie,  nemtUite  (flbrous  brucite),  aragonite,  dolomitOb. 
agate,  cerolite.  cbromite,  hydromagnesite,  Jasper,  selenlte. 

Howell's  BCill  (Sussex  Co.).— Yesuvianite,  titanite,  tourmaline,  rutile. 

HwrâBtowa. —ApatHe,  pyrrhotite,  magnetite,  pyrite. 

Imlaystown. — Vivian  ite. 

Lookwood.— (TropAito,  choTidrodite,  taie,  augite,  quarte,  green  epinel,  phlogopite. 

Montvllle  (Morris  Co.). — Serpentine,  ehryeotUe,  gurhofite  (dolomite),  marmolite,  pyrozene. 

Mnllica  Hill  (Gloucester  Co.). — Vimanite  lining  belemnites  and  other  fossils,  beraunito. 

Newton. — Spinel,  blue,  piuk,  and  white,  corundum,  mien  vesuvianite,  amphibole, 
tourmaline,  eeapoUte,  rutile,  pyrite,  talc,  eaiciie,  phlogopite,  wemerite,  galena,  barite, 
peeudoniorphaue  9tea4Hê. 

N.  Brunswick. — Azurite,  barite,  bomite,  chiilcopyrite,  native  copper. 

Paterson.— At  Hoxie's  quarry,  prehnite,  datolite,  apophyllite,  luumoutite,  stilbite.  chabii^te, 
heulunditc,  tiatrolite.  aualcite.  pectolite,  quartz,  calcite,  malachite,  etc.,  also  quiirtz  pi>oiid.  after 
pectolite,  stilbite,  datolite  and  apophyllite. 

Phillipsburg.— Authophyllite.  apatite,  augite,  béryl,  pyroxene,  seipentlne,  tremolite. 

Pluokamin  Oopper  Blines  (Somerset  Co.). — Prehnite /  zoisite,  epiaote. 

Red  Bank.— Vivianite. 

Roseville  (Sussex  Co,).— Epidote,  amphibole. 

Sparta.— Augite,  chondrodite,  corundum,  franklinite,  phlogopite,  rutile,  epinel  of  varied 
colors,  talc. 

Stanhope. — At  the  Hude  mine,  molybdenite,  molybdite,  magnetite,  selenite,  copper. 

Sterling  Hill.— See  Franklin  Furnace. 

Vemon.— Serpentine,  spinel,  hydrotalcite,  dipyre,  chondrodite,  corundum,  salite. 

Weehawken. — At  the  K.  R.  tunnel,  natrolite,  apophyllite,  stilbite,  heulandite,  pectolite^ 
laumontite,  allophane,  anthraconite,  hyalite,  aragonite.  pyrite,  wad. 

PBNNSTLVAMIA.* 

Besides  the  great. production  of  coal  and  oil,  Pennsylvania  affords  magnetite  in  considérable 
quantity,  as  in  the  South  Mountain  belt,  at  Diirham*  Northampton  Co.;  Jones's  mine  near 
Morgautown.  Berks  Co.;  Cornwall  iron  mountain.  Lebanon  Co.;  near  Kuauertowu  and  the 
Warwick  mines,  Chester  Co.  Hématite,  limonitê.  and  siderite  are  also  mined  at  many  points; 
further,  ^lena  in  Chester,  Montgomery,  Bucks,  and  Blair  counties  ;  copper  ores  (chalcopvrite, 
etc.),  at  Jones's  mine,  near  Morgantowu,  Berks  Co.;  Cornwall,  Lebanon  Co.;  Fritz  Islandnear 
Reading;  near  Knauertown.  Chester  (;o.  Further,  nickel  ores  are  mined  (millerite,  nicoo- 
liferous  pyrrhotite)  at  the  Gap  nickel  mine,  Lancaster  Co.;  alsochromiteatthe  Wood's  mine  and 
Texas  mine.  Lancaster  Co.,  and  elsewhere. 

ADAMS  Oo. — Near  Qett3rsbiirg.— Ëpidote,  fibrous  and  massive,  cuprite,  native  copper. 

♦  See  also  the  Prelirainary  Reports  on  the  Mineralogy  of  Pennsylvania  by  Dr.  F.  A.  Genth, 
1875,  1876;  also  the  Mineralogy  of  Pennsylvania  by  John  Ëyerman,  48  pp.,  1889. 
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rBSDX^]>BD  Ck>.— Bridgvport. — Barite. 

BfiBZft  Ck>. — At  Jones's  mine.  1  m.  £.  of  Morgantown.  malachite,  native  copper,  ehtffmh' 
êolia,  magnetite,  allophane.  pyrite»  chalcopvrite,  aurichalcite.  cuprite,  melaconite,  byssolite, 
-aragODite,  apatite,  talc.  2  m.  f^.  É.  f rom  Jones's  mine,  graphite,  titanite.  At  Steele's  mine. 
magnetitê,  micaoeoua  iron,  coccolite,  brown  garnet. 

ReacÛng. — Bmoky  quarts  crystals,  tirean,  stiibite,  iron-ore.  Near  Pricetown,  zircon,  allanite, 
•epidote. 

Zion's  Churcb,  molybdenite.  Near  Eutztown,  in  the  Ciystal  Cave,  stalactites  of  aragonite, 
quartz. 

Fritz 's  Island,  apophyllite,  tbomsonite,  chobanU,  gismondite  T,  datolite,  brucite,  grossularite, 
marcHsite,  xanthite,  caldte,  azurite,  malaehUe,  maguetite,  chaloopyrite,  stibnlte,  prochlorite, 
precious  serpentine. 

Bnckingham  Townahip. — Crystallized  quartz.  Near  New  Hope,  vesuvianite,  epidote, 
ibarite. 

Southampton. — Near  Feasterville,  in  G.  Vanai-sdale's  quarry,  graphite,  pyrozene,  salite, 
*coccoUte,  Utanite,  green  mica,  calcite,  fooUaetoniU,  glassy  feldspar  sometimes  opalescent 
i(microcline  ?),  phlogopite,  blue  quarte,  garnet,  zircon,  pyrite,  pyrrbotite,  moroxite,  scapolite. 

New  Britain. — Dolomite,  galena,  sphalerite,  malachite. 

BLAIR  Oo.— Ball's  BCilla  near  Frankstown.— CSs^lite  (ûbrous),  guartM  cryeUHe. 

* 

OABBON  Oo.— Snmmit  HilL—In  coal  mines,  kaolinUe, 

OBE8TER  Co.— Avondale.— Asbestus,  tremolite,  garnet!  opal,  heryl  (yellow),  tourmaline, 
mou  u  tain  leatber. 

Birmingham  Townihlp. — Amethyst,  serpentine. 

East  Bradford. — Near  Bufflngton's  bridge,  on  the  Brandywine,  green,  blue,  and  gray 
cyanite.  gray  crystals  loose  in  the  soil.  Farms  of  Dr.  Elwyn,  Mrs.  Foulke,  Wm.  Gibbons,  and 
SAml.  Éntrikin,  amethyst.    At  Strode's  mil],  oligoclase,  drusy  quartz,  coUyrite  ? 

.  Osbome's  Hill,  viad,  manganeeian  garnet  (massive),  titanite.  Caleb  Cope's  lime  quarry, 
fetid  dolomite,  necronite.  blue  cyanite,  taie.  Near  the  Black  Horse  Inn,  indurated  taie,  rutile. 
Amos  Davis's  farm,  allauite  I  Near  the  paper  mill  on  the  Brandywine,  nreon,  ilmenite,  blue 
quartz. 

Weat  Bradford. — Near  village  of  Marshalton,  green  cyanite, 

At  Cbester  County  Poorhouse  limestone  quarry,  chesterlitef  on  dolomite,  ruiHe/  in  adcular 
crystals,  damourite  /  radiat«d  on  dolomite,  quarte  eryêtals, 

OhMxle»town.^Pyr(nnorphite,  eerussite,  galena,  quartz,  amethyst 

North  Ooventry. — Allanite,  near  Pughtown,  black  gamets. 

French  Oreek  Blinea  (8t.  Peters).— See  Warwick. 

Baat  Ooahen. — Serpentine,  aebeetue,  magnetite. 

Blk. — Ilmenite  with  muscovite,  chromite. 

Weat  Gk>8heD.— On  the  Barrens.  1  m.  N.  of  West  Chester.  serpentine,  indurated  talc, 
deu>eylite,  aragonite,  êtaurolite,  asbestus,  toiêite  on  hornblende  at  West  Chester  water-works  (not 
accessible  at  présent). 

New  Garden. — At  Nivin's  limestone  quarry,  brown  and  yellote  tourmaline,  necronite, 
aragonite,  eHlimanite,  kaolinite,  tremolite. 

Kennett. — Actinolite,  tremolite.  On  Wm.  Cloud's  farm,  sunetonef  At  Pearce's  old  mill, 
eunstone. 

Baat  Marlborough. — On  farm  of  Bailey  &  Brother.  1  m.  S.  of  Unionville,  yellow  and  white 
tourmaline,  eheeterlite,  white  pyroxene.  Near  Marlborough  meeting-house,  serpentine,  tireon 
loose  in  the  soil  at  Pusey's  sawmill. 

West  Marlborough. — Near  Logan's  quarry,  asbestiform  tremolite,  black  tourmaline, 
cyanite,  yellow  tourmaline,  rutile.  !Near  Doe  Run  village,  tremolite.  In  R.  Baily's  limestone 
-quarry,  21  m.  S.  W.  of  Unionville,  fibrous  tremoliit,  cyanite. 

Newlin. — If  ni.  N.  £.  of  Unionville,  corundum.f  often  in  loose  crystals  with  a  coating  of  a 
soda-margarite  (Genth),  diaeporef  spinel  (black),  picrolite,  black  tourmaline  with  tlat  pyramidal 
terminations  in  albite,  unionite  (zoisite),  euphyllite,feld)tpiir,  béryl!  in  one  cristal  weighing  51 
Ibs.,  pyrite,  chloritoid,  diallage,  oligoclase;  ilmenite,  elinochlore,  nlbite,  orOioclase,  halloysite, 
margarite,  garnet,  béryl.  Ou  J.  Lcsley's  farm,  corundum,  a  single  mass  weighing  over  100 
tons,  diaepore!  "lesleyite."  In  Edwards's  limestone  quarry,  rutile.  C.  Passmore's  farm, 
amethyst. 

Baat  Nottlngham. — Aêbeêtue,  chromite  in  crystals,  hallite. 

Weat  Nottii^ham. — At  Scott's  chrome-mine,  chromite,  foliated  talc,  marmolite,  serpentine, 
rhodoehrome.  Near  Moro  Phillips's  chrome-mine,  aêbeêtue,  At  the  magnesia  quarry,  deteeyUte, 
marmolite,  magncfiite,  albite,  serpentine,  chromite,  meerschaum.  Near  Fremont  P.  0., 
corundum. 
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Wett  Pikelaiid. — ^In  iroQ-mines  near  Chester  Springs,  turgite,  limonile  (stalactitic  and  in 
géodes),  gOtbite. 

Ponnsbary. — On  John  Craig's  farm.  brown  garnets,  mica.  On  J.  Dilworth's,  near  Pair- 
ville,  muêeofdte!  in  TvAtvïWb,  tunêUme.  Near  Brin  ton's  Ford,  chondrodiU,  Utamte,  augite.  Ai 
Swain'8  quarry,  ortboclase,  muscovite  containing  magnetite. 

Pooopaon.--Farm8  of  J.  Entrikin  and  J.  B.  Darlington,  amethyst. 

Btiôjkhwcj. ^Rutile  !  crystals  loose  for  7  m.  along  tbe  valley,  near  the  village  of  Parkesburg; 
Near  Sadsburv  village,  ameHiyêi. 

Schuylkiil. — In  rallroad  tunnel  at  Phœnixyille,  dolomiiê/  quartz  cryatals,  ealeite.  At  the 
Wheatley,  Brookdalb,  and  Chebtbr  Countt  Lrad  Mikbs  (now  abandon ed,  and  good  spéci- 
mens not  obtainable),  1^  m.  S.  of  Pbœnix ville,  pyromorphite  /  eerussite/  gcUena,  atipUdu! 
quartz  crystals,  cbalcopyrite,  htaiie,  fiuoriU  (wbite),  vmlfemie!  calamine,  whaleriUl  mimetitet 
aescloizite,  sôthite,  chrysocoUa,  native  copper.  malachite.  atturiU,  limonfte.  caleiU,  ankerite» 
sulphur,  pynte,  melaconite,  pseudomalacbite,  gersdorfflte,  chalcocite  ?,  covellite. 

Willistown. — Maçnetitê,  chramite. 

West  Town. — Bnnton's  serpentine  quarry,  8  m.  S.  of  West  Cbester,  clinochlore,  Jefferisite^ 
amethyst,  tourmaline,  béryl. 

west  Whiteland. — At  Gen.  Trimble's  iron-miue  (southeast),  siaUtetitic  hemaUie!  wivMUF 
in  radiated  stalactites,  cœruleolactite. 

Warwlok. — Frencb  Creek  mines  (Elizabetb  mine  and  Eeim's  mine,  1  m.  N.  of  Enauertown). 
çametf  mieaceaua  hematiie,  pyrite  (octabedral)  I  chalcopyrite  massive  and  in  erystalê!  in  thurin- 
gite,  magnetite,  broton  garnel,  calcite,  pyroxene,  in  part  ait.  to  amphibole,  scapolite,  siderite,. 
rhodocbrosite.  stilbite,  apopftyllite,  erytlirite,  byseolite/  serpentine.  Near  village  of  8t.  Mary 's» 
maffûetite  (dodecahedral),  meianite,  garnet,  actinolite.  At  Hopewell  iron  mine,  1  m.  N.  W.  of 
Bt.llary's,  magnetite  in  octabedral  crystals. 

Tellow  Springs. — AUanite. 


*.  '^ 


Daxtfhin  Oo. — Near  Humniolstown.— Green  garnets,  cryst.  emoky  quarte,  feldspar. 

Delaware  Oo.— Aston  Townahip. — Amethyst,  corundum  (yillafi:e  Green).  siilimanite, 
black  tourmaline,  margarite,  sunetone,  oêbestus,  autholite,  steatite,  quartz  in  modiûed  cryst.,  also 
with  implauted  rutile  cryst.  Bridgewater  Station  (tbe  locality  in  Cbester  township),  titanite!  in 
twins  2  niches  long  and  tronslucent.     At  Peter*s  mill-dam  in  the  creek,  gamet 

Bethel . — Oamet. 

Birmingham. — Siilimanite,  kaolin  (abundant),  rutile,  amethyst.  At  Bullock's  old  quarry» 
zircon. 

Ohester. — Amethyst,  black  tourmaline,  béryl,  crystals  of  ortboclase,  gamet,  molybdeniie,. 
molybdite,  muscovite. 

Ohichester.— Lower  Chichester. — Ortboclase,  tourmaline,  béryl,  gamet,  kaolin,  cyanite. 

Upper  Chichester. — Spésaartile,  titanite,  amethyst,  ortboclase,  green  gamet,  gabnite. 

Ooncord. — Mica,  feldspar,  kaolin,  drusy  quarte,  garnet,  siilimanite,  umetliyst,  manganesian 
gamet,  meerschaum.     In  Green's  creek,  garnet. 

Parby. — Blue  and  gray  cyanite,  béryl,  garnet,  smoky  quartz,  titaniferous  garnet,  zoisite, 
Babel  quartz 

Edgemont. — Amethyst.    One  m.  E.  of  Edgemont  Hall,  rutile  in  quartz,  Hmonite. 

Ijeiperville. — Guraet,  zoisite  (thulite),  beulaudite.  leidyite,  béryl  (Deshoug's  quarry),  black 
tourmaline. 

^19x^19.— Tourmaline,  andalusite,  andalusite-pseud.  (damourite).  amethyst,  actinolite, 
broneite,  talc,  radiated  actinolite  lu  talc,  chroniitc,  béryl,  Umenite  in  quartz,  amethyst. 

IMiàôleXo^n.— Amethyst,  béryl,  black  mica,  mica  with  dendritic  magnetite,  manganesian 
garnets  I  some  8  inches  lu  diameter,  iudurated  tulc.  rutile,  mica,  green  quarte  I  anthophylUte, 
radiated  tourmaline,  staurolite,  ilmenite,  siilimanite,  serpentine. 

At  Lenni,  leimilite,  chlorite,  green  uud  bronze  vermiculitef  green  feldspar.  At  Minerai 
Hill,  crystals  of  corundum,  some  oi  6  inches,  actinolite,  bronzite,  green  feldspar  (Lea's  lennilite, 
etc.).  moonstone,  sunstone,  maçnesite,  chromite  (octabedrons),  columbite.  béryl,  asbestus,  micro- 
cline,  talc,  muscovite,  deweylite,  stilbite,  enstatite,  rutile,  melanosiderite,  hallite.  At  Painter's 
Farm,  zircon  with  oliçoclase,  painterite,  tremolite,  tourmaline.  At  Hibbard's  Farm  and  at 
Fuirlamb's  Hill,  chromite  in  brilliant  octabedrons.     John  Smith  farm.  meerschaum, 

Also  ortboclase,  muscovite,  rose  quartz,  gabnite,  zircon,  amethyst,  vermiculite,  ferruginouB 
quartz,  prase. 

Newtown. —Serpentine,  hématite,  enstatite,  stalactitic  quartz. 

Upper  Providence. — Antholite,  radiated  asbestus,  andalusite,  radiated  acUnoliie,  tourmaline, 
béryl,  green  feldspar,  amethyst  (one  of  7  Ibs.  from  Morgan  Hunter's  farm),  andalusite!  At  Blue 
Hill,  green  quartz  in  chlorite,  chrysotile  in  serpentine,  cassinite,  enstatite,  clinochlore,  bronzite, 
diaclasite,  apatite. 

Lower  Providence. — Amethyst.  garnet,  feldspar  1  (large  crystals). 

Radnor. — Enstatite,  serpentine,  pseudomorph  after  asbestus,  quartz  after  serpentiM^ 
genthite,  picrolite,  hornstone,  cbiysotile,  chromite,  gamet,  staurolite,  labradorite,  blue  quartz. 

Bprin^éid.— Andalusite,  tov/rmàUne,  béryl,  ilmenite,  gamet.  On  Foirs  Laurel  HUl,  boyi» 
gamet.    Near  Lewis's  paper-mill,  allopbane,  mica,  albite. 

Watanrille.— Near  Cbester  and  Upland,  chabazite. 
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FRAHKLnr  OO — Lanoailar  Station.  ^Barite,  fluorite. 

liAVOASTBR  OO.— Dmmore  Township. — Quartz  crystals. 

Fnlton. — At  Wood's  chrome  mine,  near  Texas,  hrtieUe!!  zaratite  (emerald  nickel),  pennite, 
eUnoefUore!  kàmmereriU!  bromite,  balUmorite,  ehrofniU,  williamsite,  ehryêoUte!  marmolite,  jncro- 
UU,  hydromagnesite,  dolamitây  magnesite,  araganite,  calcite.  ser{)eDtine,  hématite,  ilmenite, 
genthite,  chrome-garnet,  milierite.  At  Low's  mine,  hydtnmagnegitê,  bructU,  pierolùs,  magnesite, 
wUUaffuîlUe,  ehramiie,  talc,  zaratite,  baltimorite,  serpentine,  hématite.  On  M.  Boice's  farra, 
1  m.  N.  W.  of  village,  pyrite,  enstatite.  Near  Rock  Spriugs,  ehakedany,  carneliau,  mosê  agaU, 
green  iaurmeUine  in  talc,  titanic  iron,  chromite,  octahedral  magneiiis  in  ehioriU.  At  l^eyaolds'a 
old  mine,  (»lcite,  iaU,  picrolite,  ehramiie,  At  Carter's  chrome  mine,  brookite  (one  crystal 
found). 

Gmp  Bftlnmi. — Chaloopyrite.  pyrrhotUe  (nlccoliferous),  milierite  (botryoidal  radiations),  «M- 
anitel  actinolite,  eideriU,  hisingerite,  pyrite.    Noblis  mine,  cacooDenite!  on  limonite. 

Pequea  Valley.— 8  m.  S.  of  Lancaster,  arceutiferous  galena.  yauqueliuite,  rutile,  at  Pequea 
mine.  4  m.  N.  W.  of  Lancaster,  calamine^  galena  (with  octahedral  cleavage),  sphalerite  ;  pyrite 
in  cubes  near  Lancaster.  At  the  Lancaster  zinc  mines,  ealamine,  sphalerite,  tennantite  ?  emith- 
eonite  (pseud.  of  dolomite),  aurichaleite. 

liSBAirON  Oo. — OomwaU. — Magnetite,  pyrite  (cobalt if erous),  chalcopyrite.  native  eopper, 
aeurite,  nuUaehiie,  ehrygoeolkt,  euprite  (hydrocuprite).  allophane,  Invehantite,  serpentine,  quartz 
pseudomorphs;  fluorite,  covellite,  hématite  (micuceous),  opal,  asbestus,  sphalerite,  prehuite. 

LEHiaH  Co.— Friedensrllle. — At  zinc  mines,  calamine,  emitheonUe,  hydrozincite,  massive 
sphalerite.  greeuockite,  quartz,  allophaue,  mountain  leather,  aragonite,  lanthanite,  sauconite. 
ifear  Allentown,  magnetite,  pipe-iron  ore.  Near  Bethlehem.  on  S.  Mountain,  allanite,  with 
ziroon,  magnetite,  martite,  black  Rpinel,  tourmaline,  chalcocite,  chlôropal. 

Dronton. — Psilomelaue  in  stalactitic,  botryoidal,  and  reniform  masses. 

Macungle. —  Wavellite  ! 

Shimexville. — Corundum  !  in  fine  crystals,  black  spinel. 

Luzerne  Co.— Scranton. — Under  peat,  phytocoUite. 
Drifton. — Pyrophyllite. 

MITFLIN  Co.---Opposite  Mouut  Union.— Strontianite,  aragonite. 

MOHROfi  Oo.— In  Cherry  Valley,  calcite^  chalcedony,  quartz.  In  Poconac  Valley,  near 
Judge  Merviue's.  cryst.  quartz. 

MOKTGK)MBRT  Co.— Oonshohocken. — Fibrous  tourmaline,  ilmenite,  aventurine  quartz, 
phprllite,  limonite,  cacoxenite,  pyrite.  In  the  quarry  of  Geo.  Bullock,  ccUcite  in  hexagonal 
prisms.  aragonite. 

Ijafayette.  at  the  Soapstone  quarries. — Talc,  jefferisite,  p;amet,  albite,  serpentine,  zoisite, 
staurolite,  chalcopyrite.  At  Rose 's  Serpentine  quarry,  opposite  Lafayette.  enstaiite,  serpentine» 
milierite  f  genthite.  chalcanthite,  bomite,  epsomite.  aragonite,  chloiite,  tremolite,  sleatite.  dolo- 
mite, serpentine  pseudomorph  after  staurolite. 

liOwer  Providence. — Perkiomen  lead  and  copper  mines,  near  village  of  Shannonville» 
azurite,  sphalerite,  galena,  pyromorphite,  cerussite,  wulfenite.  anglesile,  barite,  calamine,  chal- 
copyrite, malachite,  chrysocolla,  aukerite.  euprite,  covellite  (rare),  melaconite,  pseudomalachite. 

White  Marsh. — D.  O.  Hitner's  iron  mine,  limonite  in  géodes  aud  stalactites,  gôthite.  pyro- 
lusite,  wad.  lepidocrocite.  At  Edge  Hill  Station  (P.  R.  R.).  ilmenite,  braunite,  pyrolusite, 
limonite,  turgite,  braunite.  velvet  manganèse,  titaniferous  hématite,  rutile,  wad. 

Near  Marble  Hall,  at  Hitner's  marble  quarry,  white  marble,  granular  barite,  resembling 
marble.  At  Spring  Mills,  limonite.  pyrolusite,  g&thite.  At  Fiat  Rock  Tunnel,  opposite 
Manayunk,  stUbite,  heulandite,  ehabasitet  ilvaite,  béryl,  feldspar,  mica. 

NORTHAMFTON  OO.— Bethlehem.— Axinite,  zircon  ()  m.  N.). 

Bushkill  T. — Crystal  Spring  on  Blue  Mountain,  quarts  eryêtal», 

Nazareth  —Quartz  crystals. 

Near  Baaton.— ZiVeo»/  (exbausted).  oocoolite,  tremolite.  pyroxene,  salite,  limonite,  mag- 
aetite,  purple  calcite,  bowenite. 

Williama  Township.— Pyrolusite  in  géodes  in  limonite  beds,  gOthite  (lc?idocrocite)  at 
Glendon. 

NORTHUMBERLAND  CO.— Opposite  Selin's  Orove.— Calamine. 

PHILADELPHIA  Oo.— Frankford.— At  quarries  on  Frankford  Creek,  etHàitef  molybdenUe/ 
ïn  fine  crystals,  hornblende,  titanite.  apopbyllite,  tourmaline,  fluorite.  calcite,  bomite,  chalcO' 
pyrite,  malachite,  chrysocolla,  h^alite  colored  by  uranium,  apatite,  lepidomelane,  titanite,  rand- 
îte.  IcelMnd  Hpar.  ortboclase,  oligoclase.  On  the  Connecting  Railroad.  wad,  earthy  cobalt, 
basanite  in  the  drift. 
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Falrmomit  Water-works.— iliflitmite/  iarbertUte,  arthoelase,  béryl,  tourmaline,  albite,  wad, 
lDtercr3'8tal]ized  bluck  and  white  mica. 

Near  Qirard  Avenue  and  the  Schuvlkill,  ilmenite.  Thirtv-aixth  Street  and  Penn.  R.  R, 
ffarnet,  wad.  Fifty-nintii  Street  and  renn.  R.  R.,  halotrichite,  glockerite.  Darby  Tunnel. 
B.  &  O.  R.  R.,  anhydrite. 

Winiahickon  Oreek.— McEinney's  quarry  on  Rittenhouae  Lane,  ortboclase*  apatite,  stilbite, 
beulandite,  epidote,  bomite,  malachite,  chalcopyrite,  cbrysocolla,  laumontite.  Near  Gorgas'a 
and  Creaae's  Lanes,  tourmaline,  cyanite,  staurolite.  Near  Heft's  Mill,  alunogen,  tourmaBne, 
cyanite. 

Oresheim  Oreek.— Antbolite  in  radiated  masses.  One  half  mile  above,  staurolite,  ilmen- 
ite, byalite,  apatiie,  green  mica,  iron  gamets  in  abundance. 

Thoxp's  Lane. — Talc,  magnetite. 

Falls  of  SohuyDdll. — Cliabazite,  titanite.  fluorite.  apatite,  muscovite,  tourmaline,  prochlo* 
rite,  quartz  crystals,  crocidolite  laumontite,  analcite. 

SOHinrLKlLL  Oo.— Tamaqua  (near  Pottsyille),  in  coal  miaes.—KaoUnitê,  Lansford,  near 
Tamaqua,  in  an  anthracite  mine,  lansfordite,  nesquebonite. 

Near  Mahanoy  Oity. — Pyropbyllite,  alunogen,  copiapite,  in  coal-mines. 

TOBX  OO.— Bornite,  rutile  in  slender  prisms  in  granular  quartz. 


KENT  OO.— Near  Mi^dletown,  Polk's  marl-pits  (not  open}.— FMan^ta/ 
Bast  Dover. — Limonite. 

Newoastle  OO.— Brandywlne  SpringB.—F^brolUe,  salite,  pyrozene.  Brandywine 
Hundred.  muscovite  inclosing  reticulated  magnetite,  g(M^iet 

Dixon^B  Feldspar  Quarries,  6  m.  N.  W.  of  Wilmington  (not  open). — Béryl,  apatite,  ànna- 
vian-stone/  magnesite,  serpentine,  asbestus,  black  t&urmalinel  cyanite. 

Bastbum's  Ijimestone  Quarries,  near  the  Pennsylvania  line  (not  always  worked). — TrefnO" 
lite,  broneite. 

Hockessin,  ou  the  Del.  West.  R.  R.— Kaolin  (large  deposit),  feldspar. 

Kennett  Tumpike,  near  Centreville.— Cyanite  and  gamet. 

Near  Newark,  on  the  railroad.— Sphœrosiderite  on  drusy  quartz,  jasper  (ferru^nous  opal), 
cryst.  siderite  in  cay4ties  of  celluhir  quartz,  quartz  crystals  loose  in  soil  ;  limonite  mined  at 
Ohestnut  Hill  pits. 

Quarryville. — Oamet,  fibrolite. 

On  Talley's  Farm  near  Shell  pot  Creek. — Feldspar,  muscovite  inclosing  reticulated  mag- 
netite and  layers  of  quartz,  kaolin,  hypersthene. 

Way's  Quarry,  2  m.  S.  of  Centreville  (not  ox>en). —Feldipar  in  cleavage  masses,  apatite, 
mica,  detœylite,  granular  quartz. 

Near  Wilmington.— Hornblende,  bog-iron  ore.  hypersthene. 

Wilmington  Oranite  Oo.  Quarries  on  the  Brandywine. — Metalloidal  diallage,  black  horn- 
blende, tourmaline,  chalcopyrite,  stilbite  !  (rare). 

Wooddale  Quarries.— Ûarnet,  biotite,  feldspar. 

8X788EX  Co.— Near  Oape  Henlopen.— Yivianite.    At  varions  localities,  limq^ite. 

MARTIiAND. 

Baltimore  Oo.— Baltimore  Oity,  Jones  Falls  gneiss  quarries. — Mierodine,  lepidomelane, 
epidote.  titaulte,  siderite  (sphœrosiderite).  barite,  calcite,  apatite,  pyrite,  clmbaeUe  (haydenite), 
heulandite  (beaumontiie),  stilbite,  laumontite,  harmotome  (rare).  In  pegmatyte  veins,  muscovite, 
tourmaline,  apatite,  molybdenite,  samarskite  (?). 

Bare  Hills.— At  the  copper  mines  in  hornblende  gneiss,  ^toA^ra^ma^ne^»^/  amphibole- 
anihophylliie  !  bornite,  chalcopyrite.  At  Blue  Mount  on  Northern  Central  R.  R.,  dodecahedral 
garnet,  sillimanite,  and  oclahedral  mngnetite  iu  chlorite  schist. 

Bare  Hills  and  Soldier's  Delight.— In  serpentine,  chromite,  kàmmererite,  taie,  stestite. 
chrysotile  (baltimorite),  magnesite  (crystalline  aud  earlhy). 

Texas.— In  white  marble,  phlogopite,  tremolite.  pyrite,  pink  scapolite,  brown  and  black 
tourmaline,  rutile,  green  muscovite. 

Owing's  Mills,  Western  Run.  and  Warren  BCilla.— In  muscovite-gneiss,  staurolite,  cyanite, 

gamet. 

Green  Spring  Valley,  Shoemaker's  quarry.— In  quartz  BchÎBi,  êtreiehed  black  tourmaline  f 

muscovite. 
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Oarroll  00. — Marriottsville. — ^In  marble,  white  augite,  ehanged  to  tremolite!  phlogopite.  - 

Near  Union  Bridge  (Mountain  View  lead  mine). — In  white  limestone,  galena,  anglenU^ 
*€âruênte,  sulphur. 

Finkaburg.— At  copper  mines  in  hornblende  gneiss,  chalcopyrite,  bornite,  siegenite,  carroUUe^ 
rmningtonite,  malachite,  maguetite. 

Blineral  'Bûl.'-CJÛileo^/rite,  bornite»  magnetite,  gold. 

SykMville  (Florence  and  Springâeld  mines,  exhausted).— Gold  on  magnetite,  chaleopyrUe, 
bornite,  pyrite,  atrrolUie. 

Piney  Run.— In  pyroxenjte,  bronzite  altering  to  talc,  steatite. 

OEOIL  Oo. — Kear  tbe  Pennsylvania  Une. — Chromiie  in  serpentine. 

OhahZiBB  Oo.— In  Cretaceous  clay,  radiating  groups  of  large  g3rpsum  crystals. 

Frederick  Oo.— Dolyhyde  copper  mine  (abandoned). — Formerly  bornite,  chalcopyrlte, 
malachite,  oUrelite. 

Liberty  copper  mine.— Black,  gray,  and  purple  copper  ore,  chalcocite,  malachite,  hématite 
in  dolomite. 

Oatoctin  Fumace.— XtfiKmtte.  oeTi&r,  hématite  ^  and  franklinite  in  vein  quartz. 

1  mile  south  of  Mechanicstown. — Manganèse. 

BSiddletown  Valley. — Smoky  quart»  I  stibnite. 

Harford  Oo. — Oooptown  and  Tarrettavllle.— In  serpentine,  chromite,  kàmmererite,  green 
talc,  chrysotile,  tourmaline. 

Near  Deer  Oreek. — In  cblorite  schist,  octahedral  magnetile. 

On  Broad  Oreek. — Mottled  and  tmned  serpentine  (quarried).  In  metamorphic  sandstdne  at 
"  The  Rocks  "  of  Deer  Creek,  bhie  eyanite  !  fnagnetite,  ehlarite. 

At  Pyleivllle.— Graphite. 

HOWARD  Oo.— EUioott  Oity.— Envelopetitanite,  allanite-epidote,  parallel  growths  (p.  525), 
at  the  quHiries  on  lef t  bank of  Patapsco  River. 

Dcheater. — In  pegmatvte,  mierocline,  gamets,  black  and  white  micas.  In  peridotyte,  near 
station,  poecilitic  hornblende,  and  taie  after  ?iamblende.  In  pyroxeuyte,  near  Gray's  Bridge, 
êmaragdite  after  pyraxene.  In  porpbyritic  noryte,  hyperêth&ne.  In  gabbro-dioryte,  "  titanth 
morpfiite,'*  titanite  around  rutile  and  ilmenite. 

MONTGOBCERT  OO.— Etohiaon  P.  G.— In  serpentine,  ehromite,  chrome-tourmaline  l  fuehHte, 
Great  Falls  and  Sandy  Spring,  gold  in  vein  quartz,  manganèse  formerly  mined,  béryl,  ortho- 
xlase,  mica. 

8T.  MARTES  Oo.— In  Miocene  clay,  groups  of  large  gypsum  crystals. 

WASHZVaTON  oo.— Maryland  Heighta,  opposite  Harper's  Ferry.— Thuringite  (owenite). 

DI8TRIOT  OF  OOLUMBIA. 
Kear  Washington. — Prochlorite,  yellow  titanite,  rutile,  ilmenite,  caldte,  gold. 

VIRaiNIA. 

Virginia  affords  some  gold,  both  in  gold  gravel  and  in  gold  quartz;  limonite  abundantly, 
also  hématite  and  magnetite;  manganèse  (pyrolusite)  in  large  ouantities  in  Augusta  Co.,  also 
Rockbridge  and  Smythe  Cos.,  etc.;  lead  and  zinc  ores  (galena,  calamine,  smithsonite,  sphalerite) 
in  Wythe  and  Pulaski  Cos.;  copper  ores  (chalcopyrite,  etc.)  in  Floyd  Co.,  Carroll  Co.,  etc. 
Rock  sait  is  obtained  in  Saltville,  Smythe  Cd.;  also  sait  from  brines  in  Washington  and 
Lee  Cos. 

ALBEMARLE  Oo.  — Faber's.— G^a^a  sphaleriie,  fluorite,  gold,  serpentine  or  potstone, 
graphite. 

Ragged  Mountains,  4  miles  west  of  Univ.  of  Virginia.— Quartz  crystals.  6  miles  west, 
gamel.    1  mile  south  of  Univ.  of  Virginia,  pseudomorphs  of  limonite  after  pyrite. 

ALLEaHANT  Oo.— Limonite,  hématite.  The  deposits  also  extend  into  Bath,  Bland,  Craig, 
'Giles,  and  Highland  Cos. 

* 

AMELIA  OO.— Near  Court  House,  mica/  orthocUue,  albite,  mieroUtef  eolumbite,  allanite, 
kelvite,  êpessartitef  topaËolite,  ameViyet,  fluorite.  apatite,  white  béryl,  monatiU,  phenacitei 
fergusonitc 
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AMHERST  Co. — Along  tbe  west  base  of  Buffalo  Ridge,  copper  otm. 

On  N.  W.  slope  of  Friar  Mtn. — AUaniia,  magnetite,  zircon,  sipylite»  ilmenite. 

AnaoSTA  OO.—OrimonL --Pprolimte  (cryst.)  and  psUornelans,  abundant  (^  of  productof 
U.  8.,  1890).     W.  foot  of  Blue  Ridge,  hématite,  limouite,  graphite. 

1  mile  E.  of  Staunton.— Pseudomorphs  of  limonite  after  pyrite.  At  Weyer's  (orWeir's) 
cave,  ealeiie,  stalactites. 

Bedford  Oo.— Near  Montvale.— Bronzite,  pyrite.  Near  the  Peaka  of  Ottery  allanite. 
Tscheffkinite  (exact  local.  DOt  given). 

BOTETOURT  Oo.— Limonite,  hématite,  psUomelane*  pyrolusite. 

BUOKiNaHAM  Oo.—Oold  at  Garnett  and  Moseley  mines,  also  pyrite,  pyrrhotite.  calcite, 
gamet.  At  Eldridge  mine  {now  Loudon  and  Virginia  mines)  and  the  Buckingbam  mines 
near  Maysville,  gold,  auriferous  pyrite,  chalcopyrite,  tennantite.  barUe,  eyanUe,  Ufurmalme, 
acUnolite. 

Anron  slate  quarries.— Octahedrite.     Willis  Mt..  cyaniU,  Umrmaiine. 

Campbell  Oc— Near  Lynchburg.— Rutile. 

Oabboll  and  Gratson  Oos.—Chakopifrtiâ,  pyrite,  melctcanite,  galena,  sphalerite,  pyr- 
rhotite, magnetite,  limonite. 

OULPEFFER  Oo.,  on  Rapidan  River.— Gk)ld,  pyrite. 

FAUQUIER  Oo.,  Barnett's  mills.— Asbestiis,  gold  mines,  barite,  ealcUe, 

FLOTD  Oo.—PyrrhotUe !  magnetite,  hématite,  gold. 

Fltjvanna  oo.— Gold  at  Stockton's  mine.  Also  tetradymite,  at  "  Tellurium  mine." 
Phénix  Copper  Mine,  e/uUcopyHte,  etc. 

Franklin  Oo.— Grayish  serpentine,  "  potstone.*'  [This  substance  is  not  steatite  (as  Rofi;er8 
calls  it),  having  much  iron  (27  p.  c.  FeO)  and  little  or  no  alumina;  the  same  is  true  of  alT  in 
this  belt,  Albemarle,  etc.— F.  P.  D.]    Also  homite,  chlorite,  muscovite,  pyrrhoUU,  magnetite. 

GooOHLAND  OO.— Gold  mines  (Moss  and  Busby's). 

Greene  Oo. —Malachite,  pyrolusite  (also  in  Madison  Co.),  native  copper  in  felsyte, 
bematite. 

Halifax  Oo— Chalcopyrite,  graphite. 

HENRioo  Oo.  (also  Hanover,  Chesterfleld,  Caroline,  Prince  William,  Spottsylvania,  and 
Stafford  Cos.).— Glauconite  (greensand  mari). 

Jefferson  oo.— Shepherdstown.— Fluorite. 

LOXTDON  Oo.^Tabular  quartz,  prose,  pyrite,  talc,  chlorite,  eoapeUme,  asbestus,  ehromite, 
acUnolite,  quart»  erystals,  micoMoue  hématite,  bomite,  malachite,  epidote,  near  Leesburg 
(Potomac  mine). 

LOUISA  Oo.— Walton  gold  mine,  gold,* pyrite,  chalcopyrite.  argentiferous  galena,  siderite, 
sphalerite,  andésite.  Boulangerite,  sphalerite  (at  Tinder's  mine).  Corundum  (40  m.  N.  of 
Richmoud).     Pyrite  in  large  quantities.  pyromorphite.  cerargyrite. 

Tolersville. —Pyrite. 

MONTaoMERY  Oo, —Chalcopyrite.  pyrite,  pyrrhotite.  magnetite. 

NELSON  Oo.— Near  Fawbers.— Fluorite. 

Near  Ijowesville. — Allanite.     6  miles  east  of  Lowes ville,  massive  rutile. 
Near  Arrington.— Crystallized  rutile. — Also  galena,  chalcopyrite,  malachite.  aUaniU.    Iso> 
lated  mass  of  tscheffkinite  at  Hat  Creek. 

Orange  Oo. — Western  part,  Blue  Ridge.  hématite.  Gold  at  the  Orange  Grove  and 
Vaucluse  gold  mines,  worked  by  the  **  Freehold  '*  ni»d  '*  Liberty  "  Mining  Compauies. 
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PAQE2  CO.-Luray  Oave. — ^Stftlactites.    On  Stony  Man  Mtn.,  malachite,  limonito. 
Patriok  Co.—MagnetUe,  aiauroliie,  chloritoid,  cyanite,  corundum. 
PZTTSTLVANIA  Oo.— Barite,  hématite. 
PXTLASKI  OO. — Hématite,  limonite, 
ROANOKS  Oo. — AtBonsacka. — Smithsonite,  sphalerite. 

ROOEBRIDGE  OO. — Ou  Iriflh  Creek.— Cassiterite,  wolframite.  arsenopyrite  (auriferous), 
epidote,  Huorite,  pyrite. 

Near  Lezington. — Pyrite,  limonite  pseud.  after  pyrite.  Three  m.  S.  W.  of  Lexington, 
barite,  dufrenite,  in  bed  10  in.  thick,  with  airenffite.     In  Petetes  Gap,  zircou. 

Near  Buena  Vista. — Wad,  gOthite.    Mouth  of  Irish  Creek,  pyrol usité.     In  James  RiTBf 
Gkp,  epidote  (crystals).     West  of  Lexington,  galena,  quartz  crystals  (in  crystalline  limestone) 
calcite.    In  the  Blue  Ridge,  magnetite. 

Seenandoah  Oo.^Near  Woodatock.— Fluorite. 

8MYTH  CO.— Xear  Marion.— Barite. 

« 

Bpottsylvania  Co.  ,  2  m.  N.  E.  of  Ohancellonrllle. — Cyanite;  gold  mines  at  the  junctioxi 
of  the  Rappahannock  and  Rapidan  ;  on  the  Rappahannock  (Marshall  mine)  ;  Wliitehall  mine, 
affording  also  tetradymite. 

STAFFORD  Ce— 8  or  10  m.  from  Falmouth.— Micaceous  iron,  gold.  tetradymite,  silver» 
galeua,  yivianite. 

Washington  Oo.— 18  m.  from  Abtsgdon.— Halite,  gypêum, 

WTTHE  Co. — ^Auatin'B  Blinea. — CerumU,  minium,  plumbie  oeher,  sphalerite,  calamine, 
gaUnOt  graphite,  aragonite. 

Benha  BUnea. — Calamine  !  !  sphalerite,  hématite,  limonite. 

WB8T  VIRGINIA. 

BCason  Co.— Qlenwood  and  SSaflon.— Cassiterite. 

BSINERAL  Co.— Brady'a,  5  m.  S.  of  Cumberland,  Md.— In  Helderberg,  limestone,  Hue 
celeatite  ! 

There  are  also  hématite,  limonite,  siderite  mines;  also  sait  wells,  as  in  Mason  Co. 

NORTH  CAROUNA.* 

The  following  is  a  gênerai  statement  in  regard  to  the  most  important  économie  minerais  of 
the  State  :  Oold  is  found  in  quartz  veins  in  goeissic,  granitic,  and  dioritic  rock,  also  in  talcose, 
chloritic,  argillaceous,  and  arenaceous  slates  or  in  beds  in  the  slates;  in  veins  generally  associated 
with  pyrite,  chalcop^rite.  more  rarely  with  galena  and  sphalerite,  and  the  products  of  their 
oxidation;  or  in  auriferous  gravels.  The  principal  counties  in  which  it  bas  been  found  in 
quanti ty  are  :  Franklin,  Nash,  Gran ville,  Alamance,  Chatham,  Moore,  Guilford,  Davidson, 
Kandoiph,  Montgomery,  Stanly,  Union,  Cabarnis,  Rowan,  Mecklenburgh,  Lincoln,  Gaston, 
Catawba.  Caldwell,  Burke,  McDowell.  Rutherford,  Polk,  Cleveland,  Cherokee,  Jackson, 
Transylvania,  and  Watauga. 

Iran  Ores, — Valuable  deposits  of  hématite  and  limonite  are  found  in  the  counties  of  Chatham, 
Orange,  Gaston,  Lincoln,  Catawba,  Caldwell,  Madison,  and  Watauga.  iTo^tfto'toof  superior  quality 
occurs  in  belts,  stretching  through  many  counties  for  a  distance  of  over  20  miles  in  the  direction 

*  See  the  Minerais  of  North  Carolina  by  F.  A.  Genth,  Bulletin  74  of  the  U.  S.  GeoL 
Survey.  1891.    The  list  hère  iriven  bas  been  condensed  for  this  place  by  Dr.  Genth. 
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of  the  incloeing  strata  from  N.  £.  to  S.  W.:  tltaniferous  ores  often  in  parallcl  bands  bctwecD 
pure  maguetitc.  Tbe  principal  counlftfs  in  which  they  occiir  are  :  Cbatham,  Davidson,  Guil 
rord,  Forsyth,  Rockingbam  and  Stokes,  Yadkin,  Davie,  Lincoln  and  Gaston,  Catawba»  Swain. 
Madison,  Mitchell,  Asbe,  and  several  others.  West  of  the  Blue  Rid^e  mauy  miea  mines  are 
worked,  especially  in  Maçon,  Jackson,  Haywood,  Buncombe,  Asbe,  McDowell,  Mitchell,  Yan- 
cey»  Alcxander,  Ôleveland,  and  otber  counties;  thèse  mines  bave  furnisbed  many  highly  inter- 
esting  minerais.  Conindum  is  also  found  in  the  same  région  in  connection  witb  chrysolite 
rocks — wbich  latter  bave  furnisbed  by  tbeir  décomposition  many  interestingmagnesian  minerabi. 
The  State  bas  also  yielded  large  quantities  of  zircon,  monazite,  etc. 

Alexander  OO.— White  Plains.— Bcorodite.  columbite,  tourmaline,  béryl,  rose  quartz. 
êmoky  quarta,  rutile  in  geniculated  and  acicular  crystals  in  limouite  and  in  quartz,  tpodumerte, 
in  emerald  and  yellowisb  green  crystals  (biddenite). 

Ftioe  and  Keever  Place. —Béryl,  tourmaline,  columbite,  autunite,  muscovite. 

lioad  Mine. — Amethyst. 

Hiddenite  P.  O. — Béryl /  and  emerald/  monazite/  êpodumene  (biddenite),  green  and  yellow- 
isb crystals!  apatiie.  calcite,  dolomite/  siderite,  rutile/  muscovite/  bisingerite,  tourmaline. 
Taylorsville,  tbree  miles  distant,  smoky  quartz,  rock  crystal,  tourmaline,  béryl. 

Marshall's  Farm.— Garnets.  » 

Ëlsewbere. — Green.  brown,  and  black  tourmaline,  graphite,  magnetite,  tantalite,  béryl 
(yellow,  blue,  green)  qua/rti  crystals/  (higbly  modiûed),  monatite,  asbestus,  pyrite,  magnetite, 
cbalcopyrite,  pyrolusite,  limonite  pseudomorph  after  siderite,  siderite,  kaolinite,  ortboclase. 
large  crystals  (one  of  40  pounds),  biotite,  muscovite,  rutile/  very  fine  at  MllboUand's  mUl, 
tourmaline  / 

ALLEGEANT  Oo.— Peach  Bottom  Mine.— Pyrite,  cbalcopyrite,  malachite,  galena.  cuprlte, 
apbalerite,  molybdenite. 

ASHB  Co.— Ore  Knob  Mine.— Pyrite,  calcite,  cbalcoclte,  arsenopyrite,  malachite,  metallic 
copper. 

New  River  (South  Fork,  near  mouth). — Chrysolite,  cbalcopyrite,  magnetite. 

Oap  Oreek  (Copper  Knob  mine). — Gold,  silver,  hématite,  epidote,  bornite,  chalcocite, 
cbalcopyrite,  chrysocoUa,  malachite.     On  Gap  Creek,  cyanite,  hornblende. 

SUe  Knob.-— Cbalcopyrite,  epidote. 
Mo\miàin,'-Roek  crystal  / 


BUNOOMbs  Co.— Asheville. — Garnet,  magnetite,  serpentine,  barite  (granular).  On  Fox 
Brancb,  chrysolite.  19  to  20  miles  nortb,  p^rrhotite,  magnetite,  hématite,  corundum  witb  horn- 
blende and  culstigeeite.  serpentine,  procblorite,  asbestus,  actiuolite,  kaolin,  jefferlsite. 

Black  Mountain. — Aimnndite  carnet,  cyauite  at  Bowlen's  Pyramid. 

Balaam  Oap  mme.—AllaniteTberylt  mtiscovite,  biotite,  albite,  black  garnet,  columbite, 
tourmaline. 

Ivy  River.— Chrysolite,  chromite.  bornstone,  genthite,  talc,  asbestus,  tremolite. 

Brushy  Mountain  Bline. — Muscovite,  kaolinite,  ortboclase,  albite. 

Ream'a  Oreek. — Garnet,  large  crystals. 

Bumet  Mine. — Muscovite,  orthoclase  crystals,  large  (100  to  1,000  pounds). 

Swannanoa  Gap. — Corundum  in  cyanite  !  muscovite: 

Elsewhere.— Muscovite  in  many  mica  mines  witb  béryl,  talc,  columbite,  garnet,  ilmenite. 

BXTRKE  Oo. — Brindletcwn. — At  Mills's  and  otber  placer  gold  mines,  ciystalllzed  ffold, 
tetradymite,  montanite,  brookiie,  octakedrite,  rutile,  zircon  and  mcScteon,  cyrlolite,  monagitCy  xeno- 
Urne,  sometimes  in  crystals  an  inch  across,  and  rarely  of  a  sage-  to  grass-green  color.  samarskite, 
columbite,  fergusonite,  hydrofergusonite,  ilmenite,  hématite,  magnetite,  chromite,  limonite, 
pyrite,  titanite,  cyanite.  tibrolite,  corundum,  muscovite,  vermiculite,  enstatite,  hornblende 
(green  and  black)  steatite,  tourmaline  (green  and  black)  orthoclase.  albite,  zoisite  (?),  garnet, 
actinolite,  béryl,  talc,  asbestus,  quartz  (clear,  smoky,  and  amethystine)  psilomelane,  arseno- 
pyrite (?),  aUanite,  thorite.  diamoud. 

Bear'a  Knob. — Corundum  with  muscovite,  4  miles  southeast. 

liinnville  Mountain.— Ilmenite,  hématite,  itacolumyte/  radiated  pyrophyllite,  limonite, 
graphite. 

Shoup's  Ford. — Beirl,  garnet,  corundum,  in  part  altered  to  fibrolite  gold,  magnetite, 
ilmenite,  cyanite,  tourmaline. 

South  Moontaina. — Quartz  crystals  /  iuclosing  liquid,  garnet  /  béryl  !  yellowlsh  green  and 
deep  green  (aquamarine),  tourmaline  /  serpentine,  talc,  cblorite,  actinolite,  hématite,  magnetite^ 
asbestus.  magnesite.  breunnerite,  chrysolite.  garnet,  tremolite,  corundum,  arsenopyrite. 

Sugar  Mountaina.— Quartz  crystals,  asbestus,  gold,  rutile,  magnetite,  béryl. 
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Oababrtts  CO.—Gold  in  many  velus  and  placers,  sulphur,  chalcopyrite,  magnetite, 
limonite. 

Daniel  Bamhardt's  Farm. — Barnhardtite.    • 

Barringer's  Bfline. — Gold.  arsenopyrite  in  calcite. 

Boger's  Ifline. — Tetradymite,  cbulcopyrite,  azuiite. 

Oosby's  Mine. — Wolframite,  seheelite,  cuproscheelite,  siderite,  barlte. 

Onllen's  Bfline. — Tetradymite^  euprite  (cubes),  pseudomalacliite,  ieheelUe,  malaehiU,  in  part 
pseudomorphous  after  cuprite.  azurite. 

Flowe'B  BSine. —  Wolframite/  êeheelite,  bnrite. 

Gfreorge  Ijudwick's  Mine. — Gold,  arêenapyrile,  tePrc^iedritô,  Moradita,  pyrite,  cbalcopyrite. 

MoMaldn'8  Bfline. — Silver.  argentite,  galena,  sphalerite,  proiustite(r),  tetrahedrite,  var. 
freibergite/  pyrolusite,  pyromorphite,  barite,  goelarite,  rbodocbrosite,  magnesite,  calcite,  wad» 
barite,  talc. 

Phœniz  usine. — Gold,  Uiradffmite.  In  Orchard  yein,  barite,  pyrite,  cbalcopyrite.  Numeroua 
mines  of  gold  and  copper  ores. 

Oaldweli  Oo.— BakerHi  Mine.— Galena,  serpentine,  picrolite,  ehryêoiitêt  chiysolite, 
pyromorphite,  anglesite,  cerussite,  asbestus,  marmolite,  psilomeîane,  chromite. 

EIsewbere.^Gold,  in  placera  and  veins,  cbalcopyrite,  mouth  of  Rocky  River,  amethyst, 
kaolin,  balloysite. 

Catawba  Ob. — Many  valuable  magnetite  depobits. 

Hiokory. — Graphite,  crystallized,  pyrite,  alunogeu,  wad,  amphibole,  hématite,  pyrolusite, 
limonite,  quartz  cirstals,  anufthyst,  gamet,  muscovite,  pyrrhotite,  magnetite,  cbalcopyrite. 

Elsewhere. — Gold,  in  placera  and  veins,  graphite.  rutiU  in  acicular  crystals  in  amethyst, 
rock  crystal,  quartz  crystals  inclosing  liquid,  heryl  !  garnit  !  cyanite,  kaolinite,  alunogen,  wad, 
béryl. 

• 

Ohatham  OO. — ^Many  deposits  of  magnetite,  hématite  and  limonite,  and  black  band  and 
bail  ore. 

Bookhom. — Rutile  in  quartz,  manganèse  garnet. 

Oarbonton. — FyrophyUiid  slate. 

Olegg's  Mine. — Galena,  bomite,  cbalcopyrite,  pyrite  in  cubo-octabedrons,  cuprite,  chiyso- 
colla,  pMud^fTiatoeAtte,  ewumUy  maiaehite,  fibrous  and  earthy,  azurite,  anthracite,  calcite,  galena» 
prochlorite  (?). 

Deep  Èiveir.^Pgrophyllite  slate. 

Bgypt.— Slderite  (black  band  and  bail  ore),  dufrenite, 

SvansHi  BSine.— Hématite,  chloritoid  in  pyrophyllite  slate. 

Farmvllle  and  Ouïî,^Siderite  (black  bancl  and  bail  ore). 

Ohbrokee  OO.— Marble  Oreek.— Tremolite,  talc,  calcite  (granular).  white,  pink,  gray  I 

Murphy. — Galena,  pyroluslte,  limonite,  wa(?,  tremolite,  talc,  cerussite,  gold,  galena 
(argentiferous). 

Nantehaleh  River. — Niter  in  slates.  calcite^  granular,  white,  and  pink,  talc,  massive  white. 

Parker  Mine.^Staurolite  /  gold,  garnet. 

Valley  River.— Hématite,  phlogopite,  talc,  calcite  (granular),  dolomite,  gold  in  placers, 
staurolite,  corundum  in  cyanite. 

Valleytown.— Rutile. 

Elaewhere. — Staurolite,  pseudomorphs  of  muscovite  after  staurolite. 

Clat  Oo. — Oullakenee  Mine,  Buck  Oreék.— Corundum/  white,  grav,  pink,  and  ruby» 
frequeutly  altered  iuto  other  miuerals,  spinel,  chromite,  drusy  quartz,  black  hornblende  or 
arfvedsouite,  smaragdite,  cJirysolite,  zoisite,  andesine,  labradorite,  orthœUiue,  tourmaline,  serpen- 
tine, massive  and  y tariety  picrolite,  willcoxite,  margarite/  talc,  albite,  cyanite,  enstatite.  augite(?) 
prochlorite. 

Shooting  Creék.—Cor*indum,  pseudomorphous  quartz  after  feldspar(?),  actinolite,  chry- 
solite,  talc,  prochlorite,  willcoxite,  margarite,  rock  crystal,  magnetite,  cyanite,  muscovite,  gold 
in  placers,  rutile  in  black  crystals.  garnet,  pyrite,  cbalcopyrite,  micaceous  hématite,  limonite, 
prochlorite  (?). 

Tusquittah  Oreek.— Gold  in  placers  and  veins,  staurolite,  rutile. 

Tipton'B.- Corundum,  cyanite  (green),  muscovite. 

Oleveland  Oo.— Whitedde  Mine.— Gold  in  placers. 

Mountain  Mine. — Rock  crystal,  tourmaline,  garuets,  ^old  in  placers,  graphite,  arsenopyrite, 
galena,  muêcotite,  melanterite,  alunogen,  pyrite,  abundant  m  gneiss  and  mica  schists.  tourmaline. 
Shelbv, — Within  a  few^  miles,  muscovite  in  large  plates,  magnetite,  actinolite,  tourmaline. 
Double  Shoals. — A rse n opy r i te. 
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Davidson  OO.— David  Beck'iBUne.— TVfrocfymito,  montantle, 

Oonrad  Hill. — Chalcopyrite,  hématite,  limonite.  niderite,  malachite,  barite. 

Allen  Mine. — Gold,  pyrite,  chalcopyiite,  arsenopyritc,  tetradymite. 

Silver  Hill.  —SUver  /  argentite,  highly  argentiferous  galena,  sphalerUe,  chalcodte,  pyrite, 
èhalcopyrite,  cuprite,  melaconite,  zoisite  (?),  oruiodoêô,  calamine,  pyr<mu?rpAife  /  (green,  yellow, 
brown,  black,  aod  colorless)  wa/wUiU,  stoùdie,  angUHte,  goslarite,  ehaleanÙdte,  calcite,  earuêniê  / 
in  flne  ciystals.  massive  and  in  pseudomorphs  after  pyrite,  malachite. 

Silver  Valley. — Oalena,  sçhalerite.  pyromorphite. 

Uwharie  River.— Sphalerite. 

RoBsell  BCine. — Gold,  pyrite. 

Ward's  Mine.— Qold,  electrum,  pyrite,  chalcopyrite. 

Forsyth  Co. — ^Large  beds  of  magnetite  and  titaniferous  magnetite. 
Near  SalenL — Magnetite,  manganèse  garnet,  halloysite,    hématite,    mlcaceous   hématite, 
graphite,  emery  variety  of  corundum,  wad,  halloysite. 

Near  Kemenville. — Brouzite,  chrysolite,  tourmaline,  magnetite,  hématite,  chlorite,  pyrite. 

FBAKKLlir  Co.— Portis  MbiOB,^Oold  in  placers,  diamand, 

Oaston  Co. — Asbury's  Mine.— Silver,  tetradymite,  galena,  pyrrhotite,  pyrite,  leucopyrite. 
auriferous  arsenopyrite,  blsmite,  scorodite,  montanite  (?),  cerussite,  bUmutUe, 

Cansler  and  Shnford  Biine. — Gold  I  galena. 

Clabb's  Mountain. — Corundum,  red  and  blue  I  rutUel  tourmaline,  cyanUs!  psfrophyUUe  f 
muscovite  t   lamUite  !  talc,  quartz  crystals. 

Clear  Mountain. — Lazulite. 

Ôrowder^s  Mountain. — Corundum,  red  and  blue!  ruiUe!  gold,  ilmenite,  cyanUe, 
pyrophyUite!  muscovite,  IcunUitef  barite,  with  galena  (argentiferous),  tourmaline,  pyrite, 
chalcopyrite,  mauganese  garnet,  pvromorphite. 

Eing's  Mountain.— Gold,  galeoa,  altaite,  chalcopyrite,  sphalerite,  tetrahedrite,  nagy agite, 
magnetite,  blsmite,  calcite,  dolomite,  pyrrhotit«,  chalcopyrite,  limonite,  barite,  pyrite,  graphite, 
cassiterite. 

I<ong  Creek  Mine.— Niccoliferous  psUomdane,  gold,  pyrite,  tluorite,  sphalerite,  arsenopyrite, 
^galena. 

White's  Blills.- Epidote,  biotlte,  orthoclase  I  pycnlte,  titanite. 

All-Healing  Springa.— Barite. 

QaANVILLB  Co. — Bowling's  Mountain. — Radiated  pyrophyUite. 

Sassafras  Fork.— Gold,  pyrite,  (a  few  miles  north)  malachite,  tourmaline,  quartz  oxystalfl» 
agate. 

Near  Shiloh  Church. — Epidote,  labradorite,  calcite. 

Elsewhere. — Stibnite,  in  the  northern  part  of  the  county,  on  land  of  N.  A.  Gregory. 

QXTILFORD  Co. — Numerous  gold  veins  with  associated  copper  ores. 

Friendship.— Granular  corundum  (emery),  titaniferous  magnetite. 

McCulloh  Minec— Copper,  euprite  in  acicular  crystals,  pyrite,  chalcopyrite,  siderite, 
malachite. 

North  Oarolina  (Fentress)  Mine.— Cuprite  in  acicular  crystals,  pyrite,  chalcopyrite,  siderite, 
malachite. 

Fhœniz  Bfline. — Chalcopyrite,  covellite. 

Haywood  Co. — Presley  Bfline. — Coruudum,  blue  and  gray,  altered  into  muscovite  and 
Elbite;  the  muscovite  in  large  crystals,  also  cryptocrystalline  and  compact. 

« 

HENDER80N  Co.— Coleman's  Station.— Zlrcon,  phlogopite,  jefferisite. 

Qreen  River.— On  south  side  of  Blue  Kidge,  at  Freemaii's,  zircon,  granular  calcite.  At 
Jones's  mine,  xanthitane,  allanite,  titaniferous  garnet;  also  stilbite,  orthoclase,  epidote,  titanite 
in  granité,  auerlite.  On  Price's  farm,  zireon,  auerlite,  staurolite.  On  the  Davis  land,  polyeroiei 
tircon,  monazite,  xenoiime,  cyitolite.  magnetite,  apatite. 

IREDELL  Co  — Belt's  Bridge.— Pyrite  in  soapstone,  corundum  in  globular  masses,  partly 
altered  iuto  muscovite,  etc.  Corundum  in  hexagonal  crystals  !  partly  altered  into  soda-margarite 
at  Hendrick's  farm. 

Dr.  Halyburton's. — Leucopyrite,  scorodite. 

King's  'NIXIX,—Qra/phiiey  hématite  in  hexagonal  plates  in  quartz,  rutile  f  in  quartz,  roek 
.trystal,  chalcedony,  tourmaline. 

Mount  Pisgah. — Butilated  quartz,  chloritic  minerai  resembling  thuringite. 

Spring  Mountain. — Graphite . 
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8tatMvi]la.--Near  Btatesville,  titanite  in  ^eiss,  qua^rtM  cryêiaU,  allanite,  eorundum  rarely 
altered  into  cyaniU,  orihoela»e,  cyanitô,  museonie,  gOthite  in  thin  scales,  in  light  red  feldspar 
(sunstone),  titanite. 

Bathany  Ohiiroh. — Allanite,  with  small  crystals  of  zircon. 

Hunting  Oreek.— Albite,  blue  eorundum  altered  into  rhfttizite.  Near  Campbeirs  MUl, 
large  bouldere  of  cyanite  inclosing  crystals  of  blue  eorundum. 

Jaoksoh  Oo.—Oaaher's  Valley.— Bismutite,  talc,  muscovite,  amethyst,  rock  crystal,  gold, 
pyrite,  chalcopyrite. 

Oullowhee  Bfline.— Chalcocite,  pyrite,  melaconite,  chalcopyrite  I  hornblende,  malachite. 

HoçbaokMine. — CoruTidumt  rutile  in  eorundum,  chromite,  dnisy  quartz,  eJiryaolite,  andeaine, 
tourmaline,  muscomUt  dtidleyite,  margarite. 

Savannah  BAine. — Chalcopyrite.  hornblende,  tourmaline,  malachite. 

Waryhnt  BCine. — Cbalcocfte,  chalcopyrite.  cuprite,  malachite. 

Webster. — Corundum,  chromite,  pyrolusite.  wad,  chalcedony,  dmsy  quartz,  enstaiitê, 
IremoliU,  <tctinolite,  iisbestus,  ehrywlUe,  taie,  serpentine,  marmolite,  deweylite,  genthite,  penniniie, 
magnesite  !  crystalline  and  earthy,  magnetite,  kaolin,  kftmmererite. 

Wolf  Oreek  Mine. — Cbalcocite,  native  copper,  chrysocoUa,  chalcopyrite,  malachite. 

Ainslie's. — Chrysolite,  chromite,  talc,  chlorite,  enstatite,  smaragdite  (?),  asbestus,  tremolite, 
gamet,  actinolite,  albite. 

Soott's  Oreek.— Chrysolite,  chromite,  talc,  penninite  (yar.  kftramererite),  enstatite,  chlorite. 
oomndum  (blue  and  pink). 

lilNOOLN  Oo.— Cottage  Home.— Diamond  1  gold.  chalcopyrite. 
Randleman's. — Quartz  crystals,  amethyst  I 

BSaoon  Co.— Oolsagee  BCine  or  Oorondum  Hill. — Oorundum/  in  beautiful  yarieties  ciya- 
tallized  aud  massive,  and  frequently  in  part  altered  into  other  minerais;  also  chromite,  apinel  in 
crystiils  and  granular,  rutile  rare,  diaspore,  one  spécimen  only  known,  drusy  quartz  and  quartz 
crystals,  chalcedony,  hyalite,  enstatite,  tremolite,  chryeolite,  oligoclase,  tourmaline,  talc,  aerpeniine, 
deweylite,  genthite,  culsageeite,  lucasite.  kerrite,  maconite,  penninite,  prochlorite,  willcoxite, 
margarite,  anthophyUite,  actinolite,  magnetite. 

Highlanda.— Bismutite,  béryl,  gold,  rose  quartz. 

Jacob's  Aline. — Corundum,  asbestus,  tremolite,  chrysolite. 

Nantelialeh  River. — Asbestus,  talc,  compact  limestone,  niter.   At  mouth  of  river,  orthoclase. 

Tennessee  River,  below  Franklin. — Gamet,  staurollte,  cyanite,  musoovite,  columbite. 

Tibbet's  Mine. — Pleonaste,  zircon. 

Weet'a  Mine. — Ruby  corundum  with  cyanite. 

Bliyay  Oreek. — Near  Higdon's,  corundum,  chlorite,  asbestus,  chromite,  magnetite, 
hématite,  gamet,  chrysolite. 

BSADISOir  Co.— Mars  Hill. — Monazite  in  large  masses,  zircon. 

Oarter's  Mine. — Corundam!  in  peculiar  white  and  pink  varieties,  tpinel,  chromite,  tremolite, 
chrysolite,  andetine,  prochlorite,  culsageeite,  ilmenite,  béryl  I 

Frenoh  Broad  River. — Orthoclase. 

Near  Marshall. — Rutile,  limonite,  magnetite,  galena,  boraite,  chalcopyrite,  epidote,  talc, 
fluorite.  hématite,  eorundum.  8  miles  below  Marahall,  prochlorite,  margarite.  barite,  smo^ 
quartz,  in  doubly  terminated  crystals. 

Ha3rnie  Mine.— Blue  corundum,  rutile,  margarite,  green  crystals  of  hornblende,  magnetite, 
chlorite,  ilmenite. 

M'DOWELL  Co.— Sirksey's  Aline.- Tetradymite. 

In  the  gold  placers.- Gold,  corundum,  ilmenite,  rutile,  chromite,  brookite,  pyrope.  wireon, 
epidote,  sillimanite,  xenotime,  monaxite,  diamond,  octahedrite. 

MEOKLBNBUBO  Co.  — Numerous  gold  veins,  associated  with  copper  ores,  pyrite,  etc. 

Beattie's  Ford.— Rutile  I  in  acicular  crystals. 

Davidson  OoUege. — Radiated  cyanite,  pyrophyllite,  gold.  7  miles  south,  Jne  crystals  of 
rutile. 

McOlnn  Mine.— Gold,  pyrite,  chalcopyrite,  barnhardtite,  cuprite  in  acicular  ciystals, 
melaconite,  meudonutUtefiite, 

Todd's  Branch. — Gold,  diamond,  gircon,  garnet,  monante. 

Tuckasegee  Ford. — Epidote.  labradorite  near  Tuckasegee  Ford. 

MlTOHELL  Co.— Bakersville.- iftM6oei(0,  chalcopyrite,  pyrite,  pyrophyllite,  chromite  I 
quartz  crystals,  chalcedony,  enstatite,  tiemolite,  actinolite,  chrysolite,  talc,  rutile  penetratine 
corundum,  serpentine,  deweylite,  penninite,  magnesite,  asbestus,  At  Hawk  Mine,  oligoclase  I 
On  Yellow  Mountain,  cyanite  ! 
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Baohanan  Mina. — Gummite,  yttrogummite  (?),  asbestus,  beiyl,  allanUe,  mtueamte,  aXbite^ 
phoêphuranylite,  cyanite,  gi-apliite,  manganèse  garnet.  black  garnet,  magnetite,  limonite,  apatite, 
ortUoclase. 

Oane  Or9ék.—Ilmeni(e  /  actinolite,  talc,   asbestus,  (near  head)  graphite,  rutile,  garnet,. 
samarskite. 

Oranhexrj.'-Màffnetite,  pyroxeoe,  epidote,  picrolite,  hématite,  orthoclase. 

Plum  Tree  Oreek. — Corundum  crystals,  hyalite. 

Near  White  Plaina.— Gummite  wiih  urauinite  in  a  mica  mine. 

Deake  BSine.— Quartz,  tiattened  out  between  muscovite,  miucovUef  columbiu!  gummite, 
albiie,  gahnite,  mooaziie 

Fiat- Rock. — Rmenite,   uraniniU,  gummite,   zircon,   garnet,   epidote,   zoisite,  var.   thulUe^. 
muêcoffUe,  aUnte,  orthoclaite,  uranoiil,  pJto^phuranyliU,  autunite  ! 

Qrassy  Greek. — 8amar$kite,  Umenite,  kaolinite,  beryl,  large  muscovite,  autunite,  hyalite, 
columbite.  montmorillonite. 

Grean'a  Bfline. — Fergusonite. 

Point  Pixile^—AUnte,  apatiie,   pyrophyllite,  actinolite,  béryl,  garnet,  manganèse  garnet, 
muscovite. 

Unaka  Mountaina. — Magnetite,  zircon,  epidote,  hématite. 

Wiseman  Mine.^Muscovite !  kaolinite,  TutteheUolite,  columbite,  samarskite/  altered  aamai^ 
skite,  rogersîte,  cyrtolite,  epidote,  gnrnet. 

North  Toe  River.— Orthoclase,  muscovite.  chrysolite,  talc,  chrysotile,  prochlorlte,  wad, 
garnet,  serpentine,  kaolin,  chalcedou}'. 

Young'a.— On  South  Toe  River,  serpentine,  garnet,  talc,  chrysolite,  prochlorite,  tremoUte^ 
pyrite. 

MONTGOMERT  Co.— Oottonstone  Moxmiadn.—I)frophyUilef 

Orump  Mine. — Oold  lu  placers. 

Steele  Mine. — Oold!  salena,  sphulerite,  chalcopyrite,  albite,  prochlorite,  calcite. 

Swift  laland  Mine.— Gold/  in  fine  crystals. 

MOORE  Co.— Oheek  Mine. — Chaicopyrite,  malachite,  azurite,  galena,  red  jasper,  epidote, 
talc,  calcite,  argentite,  pyroxene,  limonite. 

Soapstone  Quarry. — Slaty  pyrophyllite  I  pseudomalachite. 

ORANaB  Ou.— Hillaboro. — ïVrite  in  cubes,  wad,  limonite,  hématite,  pyrophyUUe,  chloiite 
in  fine  scales,  epidote,  harite.    At  Latta  Mine,  brauuite  (?). 

Pebson  Oo.—Bamett  Mountain. —  White  cyanite. 
Dillahay's  Mine— Gk)ld,  radiated  quartz. 

Oillia  Mine. — Chalcocite,   pyrite,    covellite,    micaceous    hématite,    chrysocolla,    cuprite»^ 
malachite,  calcite,  garuet,  quartz,  epidote. 
Leasburg.— Tourmaline,  albite  (?). 

POLK  Oo.— Numerous  placer  mines,  with  the  usual  associated  minerais. 

Randolfh  Oo. — Gold  in  bede  and  placers  in  numerous  places. 
Near  Ashboro. — Pyrophyllite. 

Franklinaville. — Five  to  seven  miles  west-northwest,  leucopyrile. 
Pilot  Elob. — Pyrophyllite,  gold  in  placers,  acicular  rutile  in  quartz. 

RooKiNaHAM  Co. — Madiaon. — Chalcopyrite  at  W.  Lindsay's,  manganèse  garnet. 
Iieaksvllle. — Semi-bituminous  coal. 

ROWAN  Oo. — Oold  Hàïl.—Qold,  bismuthinite.  pyrite,  chalcopyrite,  arsenopyrite  at  Honqr* 
cutt's,  magnetite. 

Saliabury. — Orthoclase  I 

Rtttherford  Oo.— Bxindletown  Oreek. — Diamond  I 

Rutherfordton. — Quartz,  pseudomorphous  after  calcite  1 

Shemwell  Mine.  —Arborescent  gold  I 

Twitty'a  Mioe.— Diamond. 

At  the  gold  placera  generally.— €k)ld,  corundum    in    grains    and    ciyatals,    Hmeoitflk 
rutile,  chromite,  brookite,  garnet,  inroon  f  epidote,  samarskite,  soenotime  /  monazite,  fergaaonite,. 
octahedrite,  ûbrolite. 

STANLEY  Oo.— Gold  in  veins  and  placera. 
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8T0ES8  Co.—Bol^aokVi  Qnarry.— 6a2ato,  phlogopite,  actinolite. 
Oo0ée  Qap. — Latulite  with  muscovite  in  quartz. 

jyBnhury,—Maffnetite,  py  roi  usité,  cyaDite,  actinolite.  At  Roger's  ore  bank,  titanite,  sul- 
phur  I 

Dan  River.— Opalescent  quartz,  anthracite  and  bituminous  coal,  prochlorite,  hématite», 
magnetite. 

Qermaxiion,—Fosn'l  wood.    2  miles  east,  serpentine,  calcite,  gamet. 

Peter's  Oreek. — Sulphur. 

Sauratown  Mountain.— /(ae^^wm^t^,  asbestus. 

Snow  Oreek.— Phlogopite,  granular  calcite,  agate,  amettiyst,  byalite,  jasper,  hématite, 
albite,  pyrolusite. 

Stokesbni^.— Rock  crystal,  anthracite  and  bituminous  coal. 

SURRT  Oo. — Magnetic  iron-ore  beds  at  numerous  locallties. 

Dobson.— Pyrolusite,  talc  iu  green  crystals,   serpentine,  steatite,  actinolite,  brcunneiite». 
magnesite,  magnetite.  cblorite,  wad.    Near  Dobson,  magnetite  in  prochlorite. 
Ararat  River. — Pyrite  !  magnetite  I  gamet,  white  cyanite  I 
Oheitnut  Mountain. — Octahedral  magnetite  I 
Pilot  Mountain. —Talc  1 

SWAIN  Oo.— Bryson  Oity.— Rutile,  zoisite,  limonite  after  pyrite. 
Oconaluftee  River. — Gold,  ealena  (argentiferous),  pyrite,  chalcopyrite. 
A  Nichols's. — Pyrolusite,  cnalcocite,  tourmaline. 
Qaallatown. — Gold  in  placers. 

Transtlvania  Oo.— Boyston  River.— Gold  in  placers,  granular  calcite,  limonite. 
Brevard.— Chlorite,  graphite,  limonite  after  pyrite,  kaolin. 

Elsewbere  — Pyrite,  chalcopyrite,  rose  quartz,  pyrrhotite,  tourmaline,  graphite.  Near 
mouth  of  Looking-glass  Crcek,  kaolin. 

Union  Oo.— Gk)ld  in  numerous  veins  and  beds  mostly  associated  with  galena  and  sphalerite. 
Pewter  Mine  — Electrum. 

Stewart  Mine. — Oold,  electrum,  galena,  sphalerite,  pyrite,  aisenopyrite,  pyromorphite. 
Walkup's  Mine. — Barite  !,  granular. 


cyanite 


Wake  Oq.— Northwest    corner   of  coonty — Serpentine,   asbestus,    actinolite,  steatite, 

lite. 

Kaleigh.—IïmeniUf  graphite,  smoky  quartz. 

Graphite  I  at  Tucker  s  Mill. 


WATAaaA  Oo.— Beech  Mountain.— Fine-grained  galena,  pyrite,  magnetite,  hématite.  Al 
Pogie,  galena. 

Oooke's  Gap.— Arsenopy rite,  hématite,  magnetite,  itacolumyte,  limonite,  martite. 

Rich  Mountain.— Hcad  of  Cove  Oreek,  chromite,  quartz  crystals,  actinolite,  chrysollte^ 
epidote,  penninite,  iremolite. 

Blk  Knob.— Pyrite,  chalcopyrite.  pyrrhotite,  epidote,  limonite,  garnet. 

Flannery  Mine. — Argeutifcrous  galena. 

Boone  Fork. — Quartz  crystals  (fine). 
'   Elsewhere.— Gold  in  placers,  galena,  fluorlte,  epidote,  limonite,  magnetite,  cyanite,  talc» 
chromite,  chlorite,  ilmenite,  asbestus. 

• 

WiLEES  Oo  — Bnuhy  Mountaina. —Asbestus. 

Blk  Oreek.  —  Galeua,  cerussite. 

FlintKnob.— Galeua  (argenti ferons),  pyrite. 

Blkin  Oreek.— Barite,  limonite,  galena.  cerussite. 

Honey  Oreek. — Rutile  in  acicular  crystals  in  brownish  amethyst. 

Trap  HiU  Mine.— Galena,  pyrrhotite.  chalcopyrite  (auriferous),  pyrite,  rutile,  gamet,  tour- 
maline, magnetite 

Elsewhere.— Graphite,  eorwndum  mostly  altered  Into  cyanite,  pyrite,  cyanite,  mixture  of 
muscovite,  margarite,  etc.,  resulting  from  the  altération  of  cyanite. 

•  Tadein  Oo.— Near  Tadkinville.— Gold. 
Hobson's  Mine.— Magnetite,  tremolite,  magnetite.    At  East  Bend  and  elsewhere. 
Jonesville. — Pyrite  in  cubes  in  slate.  chalcopyrite. 

TANOET  Oo  — Orassy  Knob  (Black  Mountaina).— Cyanite,  musooTite. 

Black  Mountain. — Graphite. 

Bald  Mountain.— Grayisb  green  actinolite,  magnetite. 
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Hampton'i,  Mining  Oreek. — ChromUs,  chalcedony,  enstatlte,  tremoUte,  actinolite,  asbestus, 
ehrysoHte,  ortlioclase,  iale,  serpentine,  deweylite,  penninite,  magnesite,  epidoia  in  âne  green 
-crystals,  bronzite.  hornblende,  prochlorite  (?). 

Hurricane  Mountain. — CyanUe,  titanite,  muscovite. 

Ray's  Mica  Bfline.—^iK^nte,  pseudomorphous  after  apatite,  yttrocerite  (?),  607^,  garnet, 
£ircon,  rutile,  muêcovite,  alao  a  scaly  pink  variety,  orthoclase,  tourmaline,  black  and  yellowiBh 
green;  kaolinite.  columbite,  apaUte,  monazite,  autunite,  amazon  stone,  cyanite,  albite,  smoky 
quartz,  quartz  crystals,  actinolite,  talc,  glassv  feldspar. 

Sonth  Toe  River. — Muscovite,  garnet,  hyalite,  gummite,  autunite,  garnet. 

Pzoffit'a.— Corundum,  muscovite,  asbestus,  garnet,  penninite  (?).  talc,  cbrysotile,  ûbrous 
talc. 

Tonng'a  Mine. — Chlorite,  serpentine,  chrysolite,  cbromite.  talc,  asbestus,  tremolite,  pyrite. 


manganèse  garnet  and  garnet  crystals,  bronzite,  tourmaline,  muscovite. 
Presnell  (Tounff's)  Mine.— Mi 
Gibb*»  BÙne.— Muscovite,  albite,  garnet,  glassy  feldspar. 


^resneU  (Toung's)  Mine.— Muscovite,  albite,  apatlte,  autunite. 


Ouggenheim'a  BSine. — Muscovite,  albite,  manganèse  garnet,  apatite,-  byalite,  tourmaline, 
autunite. 

SOUTH  OAROLINA. 

The  chief  économie  minerais  of  Soutb  Carolina  are  gold  and  calcium  pbospbate.  The  gold 
belt  extends  from  the  N.  Carolina  border  southwest  across  tbe  counties  York,  Lancaster.  Cnes- 
terfield  (incl.  the  Brewer  mine),  Kershaw.Fairfield,  Union,  Spartauburgb,  Greeuville,  Pickens. 
Abbeville  ;  tbere  are  also  auriferous  gravels,  chietiy  in  York,  Union,  and  Spartanburgh  Cos. 
(Min.  Res.  U.  S.).  The  phosphatic  deposits  are  in  Cbarleston,  Berkeley,  Colleton,  and  Beau- 
fort  Cos.,  as  noteid  on  p.  769. 

ABBB VILLE  Co. — Oakland  Qrove. — Oold  (Dom  mine),  galena,  pyromorphite.  ameâiyst, 
garnet. 

Andbrson  Co. — Near  Storeville. — Zirctyih!  red,  brown,  gray,  and  black,  in  the  surface- 
soil.  Most  abuDdant  at  Thompson's  and  at  Strickland's.  Also  columbite.  fergusonite,  mag- 
netite,  and  ilmenite.  Corundum  in  crystals  and  massive,  in  the  soil  and  in  place,  at  Thomp- 
son's  and  elsewhere  in  the  vicinity.  Muscovite.  with  some  columbite,  at  Wharton's,..  near 
the  Savanuah  River.  Garnet  (spessartite)  at  Island  Ford,  Rocky  River.  (Note. — Tbree  bundred 
pouuds  of  zircons— souie  of  over  2  oz. — were  gathered  by  hand,  in  about  two  weeks,  from  the 
région  about  Storeville,  in  1888.— Hidden.) 

Pendleton. — Aetinolite,  galena,  kaolin,  tourmaline,  zireon. 

Oheowee  Valley. — Galena.  tourmaline,  gold. 

Ohestbrfield  Go.— Gold  (Brewer's  mine),  talc,  chlorite,  pyrophyllite,  pyrite,  native  bis- 
muth, bismuth  carbonate,  red  and  yellow  ocher,  whetstone,  enargite. 

Gbbeuvillb  Co.— Near  Maxletta,  polycrasef  (pure  black  and  a  yellow  hydrated  variety), 
wraninite  (nivenite),  allanite.  On  Gkip  Oreek,  on  Baynes'  land,  pyromorpbite  and  cemssite) 
(argent! ferous);  on  Tankersly's  land,  titanite,  zircon,  and  corundum.  Near  Tigeraville,  skspou 
(pyramidal)  in  surface-soil. 

Also  galena,  kaolin,  chalcedony  in  bubrstone,  béryl,  grapbite,  epidote,  tourmaline, 

Eebshaw  Oo— Rutile. 

ZiANOi^sTEB  Oo.— Gold  (Hale's  mine),  talc,  chlorite,  cyanite,  itacolumyte,  pyrite.  <3fold 
at  Blackinan's  mine,  Massey's  mine,  EzeU's  mine. 

IfAURBNS  Oo. — Corundum,  damourite. 

NEWBBRRT  00.— Leadhillite. 

PI0KBN8  Co. — Gold,  manganèse  ores,  kaolin.  • 

RiOHLAKD  Co.— Chiastolite,  novaculite. 

SFABTANBirsoH  Oo.—Mogneiite,  chalcedony,  hem€ttite,  At  tbe  Cowpens,  limonite,  graphite, 
limestoue.  copperas.    Morgan  mine,  leadhillite,  pyromorphite,  cerussite. 

Union  Oo. — Fairforest  gold-mines,  pyrite,  chalcopytite. 

TORK  00. — Gold  at  Magnolia  mine;  whetstones,  witherite,  barite,  tetradymite. 


acoRaïA. 

Gk>ld  is  présent  over  a  considérable  portion  of  the  state,  particularly  the  nortbem  part;  it  Is 
mined  both  in  quartz  veins  and  as  placer  depobits,  thus  in  Barton,  Lumpkin,  Rabun  Cos.;  also 
in  Lincoln,  Wilkes  Cos.,  etc.  (cf.  p.  18).  Hématite  is  also  mined,  as  iu  Dade,  Cherokee,  and 
other  northem  counties;  also  limonite  io  Polk.  Floyd  Cos.,  etc.;  pyrolusite  at  Cartersville, 
Bartow  Co.  There  are  also  phosphatic  deposits.  The  coruudum  belt  extends  acrosa  N.  and  S. 
Carolina  to  the  northem  part  of  this  state  as  noted  ou  p.  218. 
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BABTOW  OO.— Oart«nville,  Stegall,  Allatoona.  barite  Cartenville  graphite,  pyroiusite 
tmined).     Stegall  Station,  graphite. 

BUBXB  and  SOBIVEN  Oos.— Hyalite. 

OHEBOKBB  Oo.— At  Canton  BSine,  chalcopyrite,  galena.  clausthalite,  plumbo^ummite, 
hitchcockite,  artenom/rite,  lanthanile»  harrmie,  eanionite,  pyromorphite,  automohte,  zinc, 
«taurolite,  cyanite.    Ball-Ground,  spodumene.    Mines  of  hématite. 

OZtARK  Oo.— Olarkaville.— Gold,  xenoiime,  zircon,  rutile,  cyanite,  hématite,  gamet, 
quartz. 

Fannin  Oo.^Staurolite  /  chalcopyrite. 

HABEB8HAM  Oo.—Oold,  pyrite,  chalcopyrite,  gcUétM,  amphiboie,  garnet,  quartz,  kaolinite, 
«oapstoue,  chlorite,  rutile,  iron  ores,  tourmaline,  staurolite,  zircon. 

Hall  Oo.^Qold,  quartz,  kaolin,  diamond.    Oainesville,  corundum,  margarite,  etc. 

HBAHT)  Oo. — Molybdenitey  quartz. 

X<BS  OO.^At  the  Chewacla  Lime  Quarry,  dolomite,  barite,  qiMrtz  erpstals. 

XiIVOOLV  OO.—Laguliief  rutile  f  hématite,  cyanite,  ïimeniie,  pyrophyllitê,  gold. 

LUMFEXN  Oo.— At  Fleld's  gold-mine,  near  Dahlonegm,  gold,  tetradymite,  pyrrhotite, 
chlorite,  ilmenite,  allanite,  apatite. 

PAULDINa  Oo.— Dallas,  pyrite. 

POLK  Oo. — ^Various  limonite  mines. 

Rabctn  Oo.— Gold.  e?ialeapyrite,  muscovite,  béryl,  earundum, 

SPAULDnra  Oo.— Tetradymite. 

Towirs  Oo.—WMwmuMe.^ Corundum,  pink,  millerite,  genthite. 

WA8KINOTON  OO.— Near  Saundenville,  toawllite,  flre-opal. 

WmTB  Oo. — Raooooheo  Valley,  diamond. 


The  phosphatlc  deposits,  Tvhich  hâve  come  into  prominence  since  1886,  are  noted  on  p.  769; 
cf.  also  Wyatt's  work  mentioned  on  p.  1027. 

Near  Tampa  Bay.— Limestone,  sulphur  springs,  chalcedony,  agate,  riUdJUd  shellê  and 
car€U8. 

ATiABABff  A» 

Hématite  is  extensively  mined  in  the  northern  half  of  the  state:  this  industry  is  of  récent 
deyelopment  and  has  gained  great  importance,  the  center  is  at  Birmingham,  Jefferson  Co. 
(cf.  p.  216).  There  are,  further,  limonite  deposits,  as  in  Cherokee,  Etowah  Cos.,  etc.  Gold 
also  occurs  lu  quartz  veins  and  gravels  as  in  the  adjoining  states,  thus  in  Talladego,  Clay 
Cos.,  etc. 

BIBB  Oo.—dentnvllle. —/ron  ores,  marble,  bariie,  coal,  cobalt. 

Okambbbs  Oo.— Near  La  Fayette,  eteatite,   gamets,  actinolite,  ehloriie,     East  of  Oak 

\  steatite. 

Ohilton  Oo. — Muêcopite,  graphite,  limonite,  rutile. 

Olebubne  Oo. — At  Arbacoochee  Bffine,  gold,  P3rrite,  and  three  miles  distant,  cyanite. 
garnets.    At  Wood's  BSine,  black  eapper,  azurite,  chalecpyrite,  pyrite. 

Olat  Co.^Steatite,  magnetite.  Near  Delta  and  Ashland,  mueeowte;  southeast  of  Ashland, 
cassiterite. 

Ooo&A  Oo.— Tantalite,  gold,  muscovite,  cassiterite,  rutile,  mica.  Near  Bradford,  zircon, 
corundum,  asbeetus,    Near  Rockford,  tantalite, 

JBTFBBBOV  OO.— Birmingham. — Hématite  mines. 

RAin)OLFH  Oo. — Gk)ld,  pyrite,  tourmaline,  muscovite.    At  lioulna,  poreelain  day,  gamet. 

TALLADEOA  co.— Limonite. 

Tallafoosa  Oo. — Dudle3rville. — Corundum,  margarite,  ripidolite,  spinel,  tourmaline, 
actinolite,  steatite,  asbestus,  cbrysolite,  damourite,  corundum  altered  to  tourmaline  (containing  a 
nucleus  of  corundum),  dudleyite. 

TusoALOOSA  Oo.— Qalena,  pyrite,  vivianite,  limonite,  calcite,  dolomite,  cyanite,  ateatite, 
quartz  crystals.  manganèse  ores. 
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IiOUISIANA. 

Rock  sait  (halite)  is  mined  at  Petite  Anse  Is.,  Saint  Mary's  parish,  4  miles  west  of  YermilHon 
Ba7.  Tbe  deposit,  of  Tertiair  âge,  is  of  considérable  extent  and  is  still  productive  (cf.  p.  155). 
Gypsum  is  mined  in  Calcasiîeu  parish  near  Lake  Charles;  there  is  also  here  a  bed  of  native 
sulphur. 

TBXAa 

BURNBT  OO.— Calcite  rhombohedrons  in  Bat  Cave  on  D.  G.  Sherrard's  land  on  Bpring 
Oreek  ;  liihographic  litnestone  in  ledges  on  Wood*s  land  aud  elsewhere  in  the  neighborhoodi 
vesuvianiie,  hmanite,  near  Olear  Creek.  "  Halls  "  of  iron-ore  in  road,  on  the  roule  to  Llano  O.  H. 
near  Colorado  River;  epidote,  at  Dupre's.  Crystals  of  quartz,  orthoclase.  pyrite,  and  epidote» 
occasion  al  ly,  at  ^  Capitol  Rock.*' 

Beaver  Creek  Diatr.,  j^alena. 

Also  sparingly  cassiterite. 

Oass  Co.,  also  BSarion  Oo.,  and  elsewhere  iu  eastern  Texas. — Iron  ores,  chiefly  limonlte. 

Edwards  Oo. — Native  sulphur. 

BL  Paso  oo.,  etc. — In  tbe  Trans  Pecos  région,  gold,  native  silver.  cerargyrite,  and  oflier 
silver  ores,  native  copper,  chalcopyrite,  chalcocite,  galena.  zinc  ores,  wulfenite,  etc.;  also  cupro> 
descloizite  (Clarke). 

OILLESPIE  Oo. — ^Magnetite,  hématite;  further,  garuet,  béryl. 

IiAMFASAS  Oo. — Lampasas.— Celestite  crystals,  sometimes  of  gigantic  size. 

LxjLNO  Oo. — Near  Blufiton  (5  m.  south).— At  Barringer's  mine,  gadolinite/  yttrialUe, 
rawlandiie,  firgtuonite  (several  varieties),  aud  allaniie,  ail  in  large  masses,  rai-ely  as  crystals:  also 
ihorogummite,  nifjenite,  gummite.  molybdenite,  molybdite,  cyrtolite,  fluorite,  tengerite(?), 
orthoelase  in  large  crystals,  magnetite,  niartite,  and  rarely  quartz  crystals  in  open  pockets.  At 
Hiram  Castner's,  1  m.  S.,  gadolinite,  fergusouite,  aud  cyrtolite,  in  a  coarse  granitic  vein.  Also 
huge  orthoclase  crystals. 

Babyhead  Distr. — At  the  Mexican  Diggings,  çalena,  chalcopyrite,  tetrahedrite, 
Also  azurite,  malachite;  further,  gold,  magnetite,  hématite,  limonite,  cassiterite. 

Mason  Oo. — Iron  ores,  manganèse  ores  (Spiller  mine,  south  of  Fly  Gap),  galena» 
cassiterite. 

MITOHELL  OO.— Rock  sait  near  Colorado  City  at  a  depth  of  850  ft. 

TOM  GREEN  Oo. —Native  sulphur. 

TRAVIS  Oo. — Celestite  at  Mount  Bonnel,  near  Austin. 


ARKANSAS.* 

HOT  Sfring-  and  Qarland  Oos.— In  the  elœoUte-syenite  and  related  rocks  of  Magnet 
Oove,  uear  Hot  Sprin^,  elceolite,  biotite,  orthoclase,  garnet,  sehorlomite,  pyroxene.  agiriu! 
eudialyte  !  (eucolite),  titauite,  astrophyllite,  ilmeuite,  magnetite  (incl.  lodestone),  microcline, 
apatite.  ozarkite  (thomsouite);  cancrinite  (secondary),  Huorite,  wollnstonite,  natrolite,  apophyllite, 
maiig}inopectolite,  brucite.  Also  in  leucitic  dike  rocks,  pseudo-leucite  (leucite  altered  to  sauidine, 
etc.  p.  426),  elœolite,  pyroxene,  œgiriie,  melanile.  titimite.  Further  as  a  resuit  of  contact  meta- 
morphism,  in  saudstone  and  novaculyte.  quartz  erystaU/  iu  the  Crystal  Mts.,  also  brookiief 
(arkausite,  in  part  ait.  to  rutile),  rutile /;  in  calcite,  perotsktie!  (dysanalyte),  hydrotitanite, 
monticellite  !  apatite,  vemvianite,  phlogopite.    Also  wavellite,  thuriugite. 

At  the  Potash  Sulphur  Springs  région,  elœolite  and  sodalitesyenite,  with  characteristic 
species,  also  as  contact  minerais,  natroxonotlite  (near  wollastonite).  npatite,  quartz. 

Also  rectorite,  in  the  Blue  Mt.  mining  distr.,  Marble  township,  24  miles  north  of  Hot 
Springs;  further  manganèse  ores. 

INDEPENDENOE  and  IZARD  Oos.— Manganèse  ores,  incl.  psilomelane,  braunite.  pyro- 
lusite,  wad. 

♦  See  Arkansas  Geol.  Surv.  (J.  C.  Branner).  Report  for  1888,  vol.  1,  pp.  274-298^ 
T.  B.  Comstock.  Also  on  the  manganèse  deposits  of  the  state,  Rep.  for  1890,  vol.  1,  Penrose; 
thèse  deposits  include  (1)  the  Batesville  région,  chiefly  in  Independence  and  Izard  Cos.,  and 
(2)  the  région  in  the  southwestern  part  of  the  state  extending  from  Pulaski  Co.  to  Polk  Co.  and 
Indian  Territory.  On  the  igneous  rocks  of  Arkansas,  chiefly  of  the  elœolite-^enite  type,  also 
ïtA  part  leucitic,  and  their  associated  minerais,  e.g.  Fourche  Mt.,  Pulaski  Co.,  of  Saline  Co.,  and 
of  the  Maçnet  Cove  région,  Qarland  Co.,  see  Rep.  for  1890.  vol.  2,  by  J.  Francis  Williams. 
Considérable  deposits  of  bauxite  occur  in  Salina  and  Pulaski  Cos.  Antimony  mines  occur  in 
Sevier  Co.  in  the  southwestern  corner  of  the  state. 
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XâAWBBiroB  Oo. — BmUhêoniie^  dolomite,  galeoa,  niter.    At  Calamine,  smithsonite. 

BCABZON  OO.— Wood's  Bffine.— Smithsonite,  hydrozincite  (marionite),  galena.  Poke 
tiayou,  hraunitef  Morning  StaT  mine,  yellow  smithMnite  (containing  cadmium,  "  turkey-fat  ore"). 

MONTOOMERT  Go. — Varlscite,  wavellite  and  qwvrU;  manganèse  ores;  galena,  tetrahedrite, 
JMumouite,  cerargyrite. 

Nbwton  Oo.— Sneeda  Oreek.— Newtonite. 

FOLK  Oo. — ^MaDganese  ores,  incl.  bog  manganèse,  etc. 

PTrLASKI  OO.— Kellogg  Bffine.— 10  m.  north  of  LitUe  Rock,  tetrahedrite,  iennantite, 
HBcrite,  galcDa,  sphalerite,  quartz,  bauxite. 

Saline  Oo.— Elseolite,  astrophyllite,  eudialyte.    Rabbit  Foot  mine,  millerite,  bauxite. 

SBVIER  Oo.— In  the  Antimony  district  (northern  part  of  county)  on  the  Cossatot  river,  at 
the  Stewart  Lode,  etc.,  itibnitâ,  stibiconite,  bindheimite,  jamesonite,  zinkenite,  dufrenite,  eleo- 
norite. 

MZ880URL 

For  the  distribution  of  the  lead-mines,  which  are  of  great  importance,  see  page  50.  Mine 
la  Motte,  and  some  old  openings  in  Madison  Co..  afford  xïmmlt  and  nickel  ores,  associated  with 
the  galena;  the  amount  of  thèse  ores,  however,  does  not  exceed  1  to  8  p.  c.  of  the  lead  ore. 
At  Qranby,  Newton  Co.,  and  Auront,  Madison  Co.,  calamine  isabundant  in  tbe  surface  ores, 
but  below  a  depth  of  about  100  feet  gives  place  to  sphalerite.  In  other  sections  of  central  and 
Bouthwestern  Missouri,  sphalerite  is  the  prevailing  ore.  Smithsonite  is  very  rare  in  the  soutbwest 
région,  so  much  so  as  to  be  a  mineralogical  curiosity.  At  Caribafe  in  Jasper  county,  smitJi- 
sonite  occurs  massive  and  crystalline,  formed  by  a  pseudomorpnic  replacement  of  irregular 
masses  of  limestone  included  in  the  ore  bodv,  at  the  Porter  mines.  Sphalerite  is  now  the  most 
abundant  zinc  ore.  aggregating  more  than  90  p.  c.  of  the  total  production.  The  ores  of  this 
région  were  originalTy  deposited  as  galena  and  sphalerite,  the  other  minerais  being  formed  by 
their  oxidation  and  décomposition  (Jenney).  Gold  has  been  found  in  the  drift  sand  of  Northern 
Missouri  (Broadhead). 

Adair  Oo.— QOthite  in  calcite. 

BURTON  OO. — McCarrow's  mine,  pickeringite. 

OOLE  Oo. — Old  Oircle  Diggings  and  elsewhere.  BariUl  galena,  chalcopyrite,  malachite, 
azurite,  pyrite,  calcite,  calamine,  sphalerite. 

OooPER  Oo.— Oollins  Bffine.— Malachite,  azurite,  chalcopyrite,  smiûutmite,  gcUena, 
sphalerite,  limonite. 

Orawford  Oo. — At  Scotia  iron  bed,  hématite,  amethyst,  gOthite,  dufrenite  at  the 
Cherry  Valley  mines,  cacoxenite,  malachite. 

Dade  Oô.— Smithsonite. 

Franklin  Oo.— Oove  Mines,  Virginia  Mines,  and  Mine  à  Burton.— Oalena,  minium, 
cerussite,  anglesite,  barite.  At  Stanton  copper-miue,  native  copper,  chalcotrichite,  malachite, 
azurite,  chalcopyrite.     Also,  Mexican  onyx. 

iRON  Oo.— At  Pilot  Snob  and  Shepherd  Mountain,  hématite,  magnetite,  limonite, 
manganèse  oxide,  bog  manganèse,  serpentine,  talc. 

JASPEROO.—Joplin  Mines.— Crystallized  galena/  often  ocieihedr&i,  spitalerite/  pink  and 
white  crystallized  dolomite,  crystallized  calcite/  in  scalenohedrons  with  curved  faces,  bitumen, 
tnarcasite  /  greenoekite  coating  sphalerite,  chalcopyrite  in  small  spbenoidal  crystnls. 

Webb  Oity  and  Oarterville.— Galena,  crystallized  sphalerite.  tn^  blinde  (small  brilliant 
crystttls  of  transparent  ruby-red  or  garnet-colored  sphalerite,  adhering  to  massive  sphalerite  and 
dolomite),  crystallized  marcasite,  occasionally  in  brilliant  iridescent  crystals,  ferro-goslarite. 

At  the  Oave  Sprlngs  mines,  near  Eausas  boundary.  crystallized  pyrite  associated  with 
sphalerite. 

At  the  Bmpire  mines,  2^  miles  southwest  of  Joplin,  galena,  sphalerite,  greenoekite,  mar- 
casite,  barite. 

Jefferson  Oo.— Valle's.- ^a^^na,  cerussite,  anelesite,  calamine,  smithsonite.  sphalerite, 

hydrozincite,  chalcopyrite,  malachite,  azurite.  pyrite,  Inirite,  witherite,  limonite. 

Fnmiet  Mines. — Qalena,  barite/  smithsonite/  pyrite,  limonite. 

• 

IjAWRENOE  Oo. — Aurora  Bilinea.— Gkilena.  sphalerite,  crystallized  calamine,  cerussite,  dolo- 
mite, zinciferous  tallow  clay,  crystallized  calcite. 

MADISON  OO.— Mine  la  Motte.— Oalena /  cerussite/  siegenite  ( nickel-lin nœite),  smaltite, 
cubolite  (earthy  black  cobalt  ore).  bog  manganèse,  marcasiU,  dialeopyrite,  malachite,  caledonite, 
plumbogummite,  wolframite,  aragonite. 
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At  ZUmieln  BUver-mine,  galena  (argentiferous),  aptialeHU,  foofframite,  pyrite,  quartz, 
muscovite,  actioolite,  fJuorite,  tungstite  (conimon).  Also  arsenopyrite,  almandite»  lepidolite  m 
granité. 

MORQAir  Oo.~Oordray  Digglngi.— G^o^ma,  tpluUerite,  crystallized  bcmie.  At  Florence, 
flat  crystals  of  barite  banded  with  light  blue.  bi  the  eastern  part  of  the  county,  crystallized 
Bphalerite. 


eeruswtôt 

pyromoi  _ 

small  caves  in  the  upper  parts  of  the  ore  bodies.    Zinciferous  tallow  clay  is  also  very  abundant 

in  the  upper  parts  of  the  ore  bodies. 

PETTIS  Oo.— Near  Smithton  and  Sedalia,  hariU  in  flat  crystals  banded  with  white. 

St.  Franoozs  Oo. — Iron  Mountain.— Specular-hematite,  ilmenite,  limonite,  rhodochrosite 
in  seams,  manganocalcite,  calcite,  hessonite.  apatite,  tungstite,  wolframite. 

ST.  Qemevievb  Oo. — At  the  Oomwall  Oopper-mines,  ehaleopyrite,  cuprite,  malachite, 
azurite,  covellite,  chalcocite,  bomite.melaconite,  cbalcanthite,  chrysocolla. 

St.  Louis  Oo.—Near  St.  JjouÏB.—MUl&rite  (in  the  Subcarboniferous  St.  Louis  limestone, 
largely  a  magnesian  limestone)  with  caleitef  and  cryst.  dolomite,  barite,  fluorite,  anhydrite, 
gypsum,  strontianite. 

Oheltenham. — Oppsum  in  clay.    Quarantine,  magnesite. 

Washington  Oo.— At  Potosi,  galena,  eentmte,  anglesite,  barite. 
Watnb  Oo.— Granité  bend,  copiapite  (rare)  on  pyrite,  hyalite. 

TBNNBSSBB. 

Il' 

Thëre  are  copper  mines  in  Polk  Co.  ;  eztensive  hématite  and  llmonite  deposits;  zinc  minea 
in  Union  and  Jeflerson  Cos.,  etc. 

Brown's  Oreek.— Galena,  sphalerite,  barite,  celestite. 

Olaibosne  Oo. — Calamine,  galena,  smitbsonite,  chlorite,  steatite,  magnetite. 

OOOKE  OO. — ^Near  Buah  O^eek.— Cacoxenite?  dufrenite,  iron  sinter,  stilpnosiderîte,  brown 
hématite. 

Davidson  Oo.— Selenite,  with  granular  and  snowy  gypmm,  or  alabaster,  crystallized  and 
compact  anhydrite,  fluorite  in  crystals,  ealeite  in  crystals. 

^    'j^e&T  Nashville.— Blue  eelestite  (crystallized,  âbrous,  and  radiated),  with  baritein  limestone» 
anhydrite.     Haysboro',  galena,  sphalerite,  with  barite  as  the  gangue  of  the  ore. 

Dickson  Oo.— Manganite. 
•«•'••'Grebne  Oo. — 12  miles  from  Greeneville,  barite  in  veins  in  dolomite. 

Jefferson  Oo.— MoBsy  Oreek. — Calamine,  smithsonite,  sphalerite,  galena,  fetld  barite. 

Knoz  Oo.— Magnesian  limestone,  native  iron,  variegaisd  maMea. 

Mauby  Oo.— Wavellite  in  limestone. 
'*''    MOMINN  OO.— Whetwell,  near  Mouse  Creek.— Barite. 

MONROE  Oo.— Oart»  Mine.— Galena.     At  Buck  Miller  mine,  argentiferous  tetrahedrite. 
'       Polk  Oo.— Ducktown  Mines,  8.  E.  corner  of  state.— Melaconite,  chalcopyrîte.  pyrite, 
"native  copper,  bornite,  rutile,  toisite,  galena,  harrisite,  alisonite,  sphalerite,  pyroxene,  tremolite^ 
milphateê  of  copper  a/nd  iron  in  stalactites,  allophane,  rahtite,  chalcocite  (ducktownite),  chalco- 
trlchite,  azurite,  malachite,  pyrrhotite,  limon  ite,  graphite. 

ROANE  OO.— E.  declîvity  of  Cumberland  Mts..  wavellite  in  limestone. 

Sevier  Oo. — Alum  Oove.— Alum  (in  p>irt  apjolmite),  epsomiie  melanterite  iu  shnle 

In  cflvernft,  epporaite.  soda  alum,  niter,  nilrocalcite,  breeda  marble. 

Smith  oo.— Bnrite,  gangue  of  lead  vein.  fluorite. 

Smoky  Mt.— On  declivity,  amphibole,  garnet,  staurolite. 

UNION  Oo.— Stiner's  Zinc-mine,  Poweirs  River.— Sphalerite,  calamine,  smithsonite. 
Caldswell  mine,  galena. 

KSNTnOET. 

ANDERSON  OO.— Oalena,  barite. 
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BOXTBBON  Oo.— Paris— Barite. 

BOTLE  OO.— Witherite,  aiso  in  Garrard  and  Lincoln  Cos. 

Clinton  Co.—Gkodesof  quartz. 

O&ITTENDBN  Oo.— Colombia  Blines.— Gkilena,  fluorite,  calcite. 

EDMONDSON  OO.— At   Bflammoth   Oave,    gypmm    rosettes/    calcite   stalactites,    niter, 
epsomite. 

Fayette  Oo. — 6  m.  N.  E.  of  Lexington,  galena,  barite,  witherite,  sphalerite. 

liZVlNOSTON  Oo.— Near  the  line  of  Union  Co.,  galena,  chalcopyrite,  large  vein  of  flaoriteu 

IjYON  oo.— Bdd3rville.— Vivianite. 

MEBOBB  Oo.— At  McAfee,  ftwmte,  pyrite,  calcite,  barite,  celestite. 

MONBOB  Oo.— Sulphur  liick. — Sphalerite,  galena. 

Owbn  Oo.— Galena.  barite. 

OHIO. 

Bainbridge  (Copperas  Mt.,  a  few  miles  east  of  B.).— Calcite,  barite,  pyrite,  copperas,  alum» 

Oanfield  and  Ellsworth.— (/y/wttm  ! 

Lake  Brie.— Green  or  StronUun  Island,  celestite  l    Put-in-Bay  Island,  tndphwr  1  calcite. 

Sinking  Springs.— Hématite. 

White  House.— Celestite,  calcite. 

Toungstown.- Rock  sait  in  borings  for  gas. 

INBIANA. 

Umestone  Oavems,  Corydon  Cayes,  etc.  —BpsomUe. 

In  most  of  the  southwest  couniies,  pyrite,  iron  stUphate,  and  feather  alum.  On  Sugar 
Creek,  pyrite  and  iron  sulphate.  In  sandstone  of  Lloyd  Co. ,  near  the  Ohio,  gypsum.  At  the 
top  of  the  blue  Umestone  formation,  brown  «par,  ealdte. 

IiAWBBNOE  Oo.— Indianaite. 

PUTNAM  Oo.— Baglesfield.— Siderite. 

iLUNOia 

Lead  ores,  chiefly  galena,  are  extensively  mined  in  the  northwestem  part  of  the  8tate  (cf.  p. 
50),  thiis  in  Jo  Daviess  and  Stephenson  Cos. 

Oallatin  Oo.,  un  a  branch  of  Grand  Pierre  Creek,  16  to  80  m.  frora  Shawneetown,  down 
the  Ohio,  and  from  a  half  to  eight  miles  from  this  river. —  Violet  fluorite  !  in  Carboniferous  Ume- 
stone, barite,  galena,  sphalerite,  limoiiite. 

EUNOOOK  Oo.— At  Warsaw,  quarte  géodes  containing  caUsitel  ehaleedony,  dolomite^ 
sphalerite  !  brown  spar,  pyrite,  aragonitc.  gypsum,  bitumen. 

HABDIN  OO.— Near  Hoàcltace.— Calcite,  galena,  sphalerite,  chalcopyrite,  fluorite.  6  m. 
back  from  Elizabethtown,  bog-iron.  One  mile  north  of  the  river,  between  Elizabethtown  and 
Rosiclare,  niter. 

JoDaviessOo.— AtGkdena,  galena,  calcite,  pyrite,  sphalerite.    At  Marsden's  digging% 
galena  l  sphalerite,  marcaeite  (ail  together  in  stalactites),  pyrite,  cerusaUê, 
Qnincy. — Caleitef  pyrite. 
Scales  Moond. — Barite,  pyrite. 

POPE  Oo.— Galena,  fluorite. 

BCZOHIGAN. 
A.  I.OWBR  PBNINSULA. 

BBANOR  Oo.— Ooldwater.— Kidney  ore,  siderite  and  limonite. 

lOBOO  Oo.  (Saginaw  Bay).— ^^o^o^tor/  gypsum. 
Aux  Orées  River  (headwaters).— Gypsum. 

JA0K80N  Oo- — Jackson  —Pyrite,  kidney  ore. 
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KENT  OO.—Orand  BM^ÙM.—Qypmim  (selenite),  ecUdte,  dolomite,  anhydrite. 
Orandville.— Gypsum,  etc. 

MONBOfi  Oo.— Brest.— Ca^ate,  amethystine  quartz,  apatite,  celestite. 
Monrœ. — Aragonite,  apatite. 

Point  aux  Peauc. — Amethystine  quartz,  apatite.  celestite.  calcite. 
Stony  Point. — Apatite.  amethystine  quartz,  celestite.  calcite. 

TUSOOLA  OO.— S.  16.  T.  18.  R.  11.— Sphalerite. 

B.  UPPBR  PENINSnitA.— The  principal  régions  are  the  Marquette,  Menominee,  and 
ta^ogebic  iron  ranges,  and  the  Eeweenaw  copper  range. 

BSarquette  Oo.— Presque  Isle.— Serpentine,  galena.  pyrite,  chalcopyrite.  dolomite,  chai- 
'Cedony,  a^ate.  chrysotile,  enstatite.  diallage.  olivine.  native  copper,  sphalerite,  calcite,  chromite. 

Partndge  Island. — Agate  (in  narrow  veins  in  gabbro). 

Picnic  Islands. — Epidote,  hornblende. 

Mount  Mesnard. — Chalcocite,  hématite. 

Chocolaté  River.— Galena.  chalcocite. 

Marquette.— [The  above  localities  are  not  far  from  the  city],  manganite,  galena. 

Holyoke  BSine  District.— Galena.  gold,  sphalerite.  chalcopyrite. 

Negaunee. — Hématite!  martite.  limonite,  gôthite,  pyrol usité,  manganite,  psilomelane,  wad, 
bcmte  !  kaoliniie,  rhodoehrosiis,  Jasper,  calcite.  quartz,  orthoclase,  tourmaline.  The  Jackson  mine 
is  prominent  for  minerais. 

Ooose  lààke.^ ïhlomite,  in  flesh-colored  rhombs,  on  lighter  ground  in  bluffs  N.  £.  of  lake. 

Palmer. — Hématite.  At  the  Wheat  mine,  rhodochrosite,  doUmite,  orthoclase,  calcite,  pyrite, 
chalcopyrite.  chlonUnd!  especially  \  m.  S.  of  the  town,  also  in  other  places  near  by  and  in  a  line 
from  hère  to  Champion. 

Ishpeming. — Èemalite!  micaceous.  botryoidal  and  in  cubes  after  pyrite.  limoniU,  g&thite, 
jasper,  pyrite,  quartz,  feldspar. 

Moss  Mountain  (near  Ishpeming). — TcUe. 

Ishpeming  Oold  Range.— Ropes,  Michigan  Gold.  and  other  mines,  gold,  pyrite,  pyrrhotite, 
tourmaline,  epidote,  molybdenite,  magnetite,  pyroxene,  dolomite,  picrolite,  predaus  serpentine  ! 
williamsite,  chrysotile.  talc! 

WainboXàX.—Chloritoid!  tourmaline,  magnetite,  hématite  [martilé),  grUnerite,  garnet. 

'R^^xïbhio.— Magnetite,  hématite,  hornblende,  garnet.  N.  W.  of  the  town,  between  hcre  and 
Michigamme.  staurolite,  etc. 

Champion. — Near  the  old  fumace,  magnetite,  hématite,  grûnerite,  garnet.  At  the  mine, 
chloritoidf  garnet,  tourmaline,  apatite^  muscovite,  chlorite,  magnetite  Oodestone).  hématite  {mar- 
tite), grûnerite,  pyrite,  jasper. 

Michigamme. — Garnet,  cbanged  to  chlorite.  magnetite,  etc. 

Lake  Michigamme.— On  the  islands.  e.g.  Goat  Island  and  Silver  Island,  staurolite  in  schirt, 
garnet,  mnrgarite,  and  in  quartz  veins  andalusiie I  green  apatite/  mica,  chlorite. 

Wetmore,  Webster,  and  Beaufort  Mines. — Limonile.  botryoidal  and  mammillary. 


Barago  Co.— Graphite,  wad,  limonite.  pyrite,  especially  near  L'Anse. 
Huron  Islands. — Native  copper  in  gi-anite. 

ONTONAGON,  HotTGHTON,  and  KEWBBNAW  COS.— The  productive  copper-mines  lie  in 
thèse  counties.  At  the  north  end  of  Keweeuaw  Point  ihe  copper  is  mainly  in  fissure- veins  across 
the  formation,  and  from  them  some  of  the  best  crystallized  spécimens  hâve  come,  but  most  of  the 
mines  are  not  now  worked.  About  Portage  Lake  in  Keweenaw  County  the  copper  occurs  mainly 
impregnatingamygdaloids  and  conglomérâtes,  while  near  Rockland,  in  Ontonagon  Co..  the  copper 
is  collected  in  fissures  ruuning  with  the  formation.  So  mnny  minerais  occur  throughout  the 
district,  and  the  exact  mines  which  may  be  open  or  yield  u  particular  minerai  vary  so  from  time 
to  time  that  only  one  list  of  minerais  is  given,  and,  furtber.  afier  particular  minerais  the  mine 
is  mentioned  with  which  they  are  or  bave  been  most  closely  ussociated. 

Naiite  copper  f  (Phœnix  mine),  native  Hiver  /  clin Icopy rite,  chalcocite.  domeykite  (Albion 
mine,  Keweenaw  Co.,  also  Sheldon  and  Colunibia  mine,  Houghton),  whitneyite  (Houghton). 
algodonite  (Houghton),  bornite  (Mendota,  Mt.  Bohcmia.  f luron  mine),  hom-silver.  melaoonite 
(Copper  Harbor),  cuprite,  manganèse  ores,  saponile.  azurite,  malachite,  chrysocolla,  prehnUe 
(Tamarack  and  Quincy  mines),  laumontite  (leonhurdiie,  white),  datolite  (crystals  from  Copper 
Falls.  the  porcelain-like  var.  widespread,  e.g.  Isle  Royale,  Quincy,  Minnesota  mines),  heulandite, 
orthoclase (Superior  mine),  analciie!  (Houghton.  Phœnix,  ])ink  Ht  Copper  Falls).  chabazite.  rnes^- 
type  and  natrolite  (Copper  Falls  mine),  apophyllite  (Cliff  miuf),  wollî.sionite  (ib.),  caleite!  (larma 
water-clear  crystals  often  inclosing  copper  at  many  places,  e  g.  Central,  Phœnix  and  Clin, 
Quincy  and  Franklin  and  National  mines),  dolomite  (Phœnix  and  National  mines),  quarts 
crystals  from  Franklin  and  Minnesota  raines,  amethystine  out  on  Eeweenaw  Point),  hafits 
(Ccntennial  mine),  selenite  (National  mine). 
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Iile  Royale. — Formation  und  minerais  similar  to  those  of  Eeweenaw  Point  ;  also  Moroê- 
troUU,  barite. 

IRON,  DIOEINSON,  MENOMINBB,  and  DELTA  Cos.— In  tbese  couuties  is  the  Menominee 
iron  range,  ^'ith  ilie  usual  iroii  minerais;  tbe  ores  are  mainly  soft  hématite  and  limonite,  with 
€€Ucite  (of  peculiar  liubit  at  tiie  Bessie,  Metropolitan,  and  Chapin  mines).  nderitSt  chàhopyriU 
Obapin  Mine),  oriboclase  (Norway),  dolomite. 

In  tbis  district  occur  large  crystals  of  iremoliie  snà.  diopside  in  altered  dolomites,  e.g.  at 
Metropolitan  and  S.  85,  T.  42,  R.  29,  also  6.  85,  T.  42.  R.  80. 

Bmmet  Biine. — Pifrite,  calcite,  bematite,  martite,  cbalcopyrlte,  azurite,  malacbite. 

OOGEBIO  Oo.— Like  tbe  Menominee  Range,  hématites,  limonite,  jasper. 

Bessemer.— Witb  tbe  iron  ores,  calcite.  feldspar,  kaolinite  !  aragonite,  pyrite,  dolomite, 
marcasite. 

Oopp's  Bffine,  6  m.  N.  of  Marenisco.— The  usual  iron  ores,  and  near  by  galena,  cbalco- 
pyrlte. cbert,  spbalerite.  pink  dolomite,  siderite. 

ALGER,  LnoE,  ScHOOLORAFT,  Ohifpewa,  Maokinao  Oos.  ^Formation  sedimentary  witb 
dolomite,  calcite,  tluorite,  celestite,  and  bog-irou  ore  at  times. 
St.  Ignace,  gypsum.    Dmmmond  Ii.,  celestite. 


WISOON8IN. 

Galena  is  extensively  mined  in  La  Fayette,  Gnmt,  lowa,  and  Green  Cos.  ;  also  zinc  ores, 
smithsonite  ("  dry-bone  "),  and  in  tbe  same  région  spbalerite.  Iron  (bematite,  also  limonite)  is 
mined  in  tbe  Menominee  range,  Florence  Co.;  in  tlie  Penokee-Gogebic  range  (in  part  magnetite)» 
Lincoln  and  Ashland  Cos.;  also  in  Dodge  Co.  tbe  Clinton  red  hématite  or  " fossil  ore." 

Blue  Mounds.— Cerussite. 

Hazelgreen  (Grant  Co.). — CaleUe,  cerussite. 

Lao  de  Flambeau  R. — Garnet,  cyauite. 

Douglas  Ce,  Left-Hand  R.  (near  small  tributary).— Malacbite.  chalcocite,  native  copper, 
cuprite,  malachite,  niccolite,  tetrabedrite.  epidote,  quaitz  crystals. 

Madison  (Dane  Co.). — Quartz  with  secondary  enlargements  (Potsdam  sandstone  of  C.  & 
N.  E.  R.  R.  eut). 

Marshfield  (Wood  Co.).— Graphite. 

Minerai  Point  and  vicinity,  in  S.  W.  counties  of  Wisconsin. — Copper  and  lead  ores,  chryso- 
colla,  asuriief  chalcopyrite,  malachite,  galena,  cerussite,  angUsite  (rare),  leadhillite?  sphalerite, 
pyrite,  barite,  calcite,  marcasite,  gmiÛisonilef  (iiicluding  pseudomorpbs  after  calcite  and 
ephalerite.  so-called  "  dry-bone  "),  calamine,  bornite,  hydrozincite,  melanterite,  sulpbur. 
Shullsburg,  galena  !  spbalerite.  pyrite.     At  Emmet's  digging,  galena  and  pyrite. 

Montréal  River  Portage. — Galena  in  gneissoid  granité. 

Penokee  and  Menominee  Iron  Ranges  S.  of  L.  Superior.  HemaUU,  magnetite,  siderite, 
actinoUte,  garnet 

Plum  Oreek  (Pearce  Co.).— Diamonds. 

Sauk  Oo. — Hématite,  malachite,  chalcopyrite. 

Soales  Mound. — Barite  crystals. 

Tomah  (Monroe  Co.). — Glauconite. 

Wanwatosa  (Milwaukee  Co.).— Celestite. 

Wisconsin  River. — Kaolin  (near  Grand  Rapids),  serpentine  (below  mouth  of  Copper  River). 

minnusota. 

• 

Hématite  and  magnetite  are  extensively  mined  as  ores  of  iron  in  Itasca,  St.  Louis,  Lake, 
«nd  Cook  couuties;  labradorite  (anorthite,  R.  D.  Irving,  Mon.  6.  U.  S.  G.  Survey.  p.  4S8eiseg.) 
•occurs  in  buge  blocks  in  diabase  and  even  forms  mountain  masses  around  Little  Saganaga  lake; 
aeveral  species  of  zeolites  are  abuudant  at  many  points  in  tbe  diabase  rocks  of  tbe  N.  âiore  of 
Lake  Superior,  e.g.  in  Cook  Co. 

Brown  and  Nicollet  Oos. — Géodes  and  lenticular  masses  of  calcite. 

Oarlton  Oo. — Amphibole  (actinolite). 

Ohiaago  Oc— Calcite,  copper,  dolomite,  epidote,  malacbite. 

Oook  Oo.— Agate,  apopbyllite,  bornite.  barite,  cblorite,  copper,  gold,  graphite,  hématite» 
labradorite,  laumonUte,  Ihomsoniis,  liatonite,  magnetite.  ilmenite,  cbrysolite,  silver,  spbalerite^ 
stilbite. 

Fillmore.  Houston,  and  Winona  Oos.- Calcite  (travertine),  limonite  (pseudomorph  after 
marcasite  of  tbe  cockscomb  form). 
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Qoodhue  Oo. — Ametbyst  aud  chert  in  cavities  in  dolomite. 
Hennepin  and  Ramiey  Cos. — Calcite.  pyHte,  seleoite. 
Itasca  Oo. — Hématite,  magnetite. 
Kanabec  Oo.— Muscovite,  amphibole  (actiDolite). 
Lake  Oo.— Hématite,  labradurite,  mugnetite,  ilmenite,  cbrysolite. 
Moniaon  Oo.— Aciiuolite,  garnet,  liyperatheDe,  cbrysolite,  quartz,  stauroUte. 
Olmsted  Oo.— Gold  iu  sinall  placer  deposits. 
Fine  Oo.  — Copper,  epidote,  tbomsonite? 
Pipestone  and  Rock  Oos.— Cntlinite. 
Redwood  Oo.  — Ampbibole,  ortboclase.  red  ocber,  li^uite. 
Renville  Oo. — Quartz  in  partially  fi  lied  veius  in  gneiss. 

8t.  Iiouia  Oo. — Heinatite,  ealcite,  eopper,  cblorite,  diallage  and  labradorite  in  larffe  cleaved 
fragments  from  ihe  gabbro,  epidote,  fluorite,  bematite,  beulandite,  titaniferous  magnetite,  quartz. 
Todd  Oo.— Apatite  and  epidote. 
Washington  Oo.— Spbalerite. 
Tellow  Medicine  Oo. — Ortboclase. 

lOWA. 

Oalena  is  extensively  mined  in  tbe  nortb-eastern  part  of  tbe  state  near  tbe  Mississippi  river, 
thus  iu  Clayton,  Allamakee  Ce.  (p.  50). 

Dubuque  Lead  Mines,  and  elsewliere. — Galena  !  caldiey  sphalerite,  black  oxide  of  manganèse* 
barite,  pyrite.     At  Ewiug's  aud  Sberard's  diggings,  màtfisoniief  calamine. 

Des  Moines. — Quartz  crystals,  selenite. 

Makoqueta  R. — Limonite.     Nenr  Durango,  galena.    7  m.  from  Dubuque,  aragonite. 

Oedar  River,  a  brancb  of  tbe  Des  Moines. — Selenite  in  crystals,  in  tbe  bituminous  sbale  of 
tbe  Coal  measures;  also  elsewbere  on  tbe  Des  Moines,  gypsum  abundant,  argillaceous  iron  ore, 
siderite. 

Port  Dodge. — CeUêtite,  gyp9um,  pyrite. 

New  Galena. — Octabedral  galeua,  auglesite. 

Bentonsport,  and  elsewbere  in  soutbem  lowa,  in  géodes. — Chàleedony,  quarte^  eakiU, 
dolomite,  pyrite,  kaolinite. 

SOUTH   DAZOTA. 

The  Black  Hills  région,  in  Lawrence,  Pennington,  and  Custer  counties,  affords  gold  botb  in 

Îiuartz  veius  and  placers,  tin  (cassiterite)  iu  sorae  quantity  and  iu  simllar  relations;  furtber,  mica, 
eldspar,  also  columbite,  tantalite,  béryl,  spodumeue,  uraninite.  bûbnerite,  triphylUte,  etc. 

OUSTER  Oo.  — Arseuopyrite,  cassiterite,  mica, 
Bufiialo  QsLp.—Calcite/ 

Lawrenoe  Oo.— Nigger  Hill  niMlx.— Columbite,  cassiterite, 

Also  guleuu.  cerussite,  cerargyrite,  cbalcopyrite,  spbalerite. 
Redwater  Valley  — Gypsum.     Bear  Lodge  range,  gold. 

Pennington  Oo  — Etta  Tin  Mine.— Cassiterite,  spodumenef  mica,  orthodase,  eolwnbitef 
arsenopyrife.  scorodite,  olivenite.  tourmaline,  garnet,  bûbnerite. 

The  IngersoU  Olaim,  10  m.  £.  of  Harney  Peak.— Cassiterite.  eolumhite,  tarUaUte  béryl. 

Bald  Mtn. — Uraninite.  torbernite  or  autunite. 

Nickel  Plate  Tin  Mine. — Tripbylite,  spodumene,  béryl. 

Silver  Oity. — Giilena,  arseuopyrite,  jamesonite. 

Rockford.  —Graphite. 

Sunday  Gulch.— Barite,  corundum.  • 

Queen  Bee  Mine. — Galena,  arseuopyrite. 

Near  Hill  Oity— Ottrelite. 

Tbe  Bad  Lands  of  Nortb  Dakota  are  stated  to  afford  corundum;  also  fine  Jet  isaaidtocccor 
near  Fort  Beribold,  N.  D.  (J.  S.  Murpby). 

KANSAS. 

Zinc  and  lead  are  extensively  mined  ic  the  soutb-eastern  part  of  the  state  ^n  tbe  counties 
adjoiniug  Missouri,  liock-salt  is  obtuined  by  borings  iu  Saline,  Harper,  Davis,  EUsworth,  Rice, 
and  otber  counties,  iu  beds  of  considérable  exteut  nnd  great  purity;  also  gypsum  in  Saline 
Oo.,  and  commoii  elsewbere. 

Brown  Co.— Red  ceUstite, 
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Oherokee  Co.— 6^a/:^7»a,  cerussite.  anglesite.  sphalerite,  calamine,  amorphou8white«pAa20rtto 
(p.  62),  chalcopyrite  in  letrahcdral  crystals.  greenockite  coating  sphalerite. 

llinn  Oo. — Lead  and  zinc  ores.  On  Short  Creek,  gaUna,  cerussite,  anglesite,  sphalerite, 
calamine. 

Saline  Oo. — Salina. — Baritc,  haliie,  gypsum. 

Wallace  Oc,  etc. — Qypsum  in  crystals. 

COLORADO. 

BoiTLDER  Oo.— The  Central  part,  between  Jamestown  and  Magnolia,  is  noted  for  ricK 
tellurides  with  telluriiim. 

Central  Distr.  (Smuggler  mine,  etc.,  in  micaschist  or  gneiss).— Tellurides,  pyrite. 

Qold  Hill  Distr.  (lied  Cloud.  etc.,  mines). — Gold,  tellurides  of  gold,  silver,  mercury  and 
lead,  tetradymite,  pyrite,  sphalerite,  chalcopyrite. 

Magnolia  Distr. — Tellurides,  etc.,  tellurium  ores  of  the  range  incliiding  aliaite,  hessite,  peinte, 
êylvaniiCy  tellurite,  native  tellurium,  ealaf>erite,  eolaiftdoite,  melonite,  magnolile,  aud  the  tissociated 
ores,  argentite,  amalgam,  native  mercury,  native  bismuth,  bismuthinite,  bismutite.  pyrargyrite, 
lodyrite,  kobellite,  achirmerite,  hl\bnerite.     Sunshine  and  Sugar  Loaf  districts  afford  tellurides. 

Ward  Distr. — Aurif.  pyrite  and  chalcopyrite,  gold. 

Qrand  Island  Distr.,  Caribou  mine. — Silver,  argentif.  galena,  chalcopyrite,  pyrite,  gold» 
sphalerite.     Sugar  Loaf  distr.,  chalcocite,  pyrrhotite,  manganesian  garuet. 

Chaffee  Oo— Arrow  Mine,  jarosite  wîth  turgite.    Gold  gravels  at  Cash  Creek,  etc. 

Calumet. — Calumet  mine,  epidote. 

Cotopazi  Mine. — Gahnite,  gulena.  sphalerite,  chalcopyrite. 

Monarch  Distr. — Massive  anglesite,  cerussite,  brochantite.  etc. 

Mt.  Antero  (about  10  miles  N.  W.  of  Salida). — Phenaeite!  hertrandite!  aquamarinel  topatf 
orthoclftse,  hématite  in  crystals.  bismutite,  tiuorite,  muscovite,  smoky  quartz. 

Nathrop. — In  cavities  in  rhyolite,  topaz,  garnet  (spessartite). 

Salida. — At  Sedalia  copper  mine,  garnet  !  chalcopyrite,  malachite,  azurite  and  chiysocolla; 
corundum  in  mic:i  schist. 

Olear  Creek  CO  — Georgetown. — Argentif.  gàlena,  natite  silver,  pyrargyrite,  argentite, 
tetrahedrite  (tennuutite),  pyromorphite,  sphalerite,  azurite,  polyhasite  (Amer.  Sister's  mine), 
aragonite.  barite.  tiuorite.  polybasite  (Terrible  Lode),  mica.     Trail  Creek,  garnet,  epidote. 

Freeland  Liode. — Tennantite,  chalcopyrite,  anglesite,  caledonite,  cerussite.  tenorite,  siderite, 
azurite,  minium.  Champion  Lode,  tenorite,  azurite,  chrysocolla.  malachite.  Gold  Belt  Lode, 
vivianite.     Coyote  Lode.  malachite,  cyanotrichite. 

Virginia  District.— Galena,  chalcopyrite,  pyrite,  tetrahedrite. 

Idaho  Springs. — Pyrite,  chalcopyrite,  fine  crystallized  tennantite  at  Crocett  Mine,  opeU, 

OXJSTER  Oo.— Near  Rosita  and  Silver  Cliff,  6  m.  W.  of  R.,  argentif.  galcna,  sphalerite, 
pyrite,  chalcopyrite,  annabergite,  carrying  silver  and  gold,  ores  at  the  latter  place  incrusting 
fragments  or  pebbles  of  country  rock,  eaStmine,  smithsonite,  jamesanite,  tetrahedrite,  tellurides. 
of  silver  and  gold,  niceolite.     Rosita  il i Ils,  alunite,  diaspore. 

At  the  Racine  Boy  niine,  cerussite.  cerarçyrite.  At  the  Gem  mine,  12  m.  N.  of  Silver  Cliff, 
niceolite,  bornite.  pyrite.  East  slope  of  Sangre  de  Cristo,  Verde  mine,  chalcopyrite,  tetrahedrite, 
pyrite,  annabergite. 

Baole  Oo.— Red  Oliff.— Black  Iron  mine,  fibroferrite.    Holy  Cross  Mt.,  turquois. 

Douglas  oo.— Devil'a  Head.— 20^0  !  mierœline.  aUdte,  phenaeite,  smoky  quarts,  gôihite, 
fluorite,  allanite,  manganite,  gadolinite,  samarskite,  cussiterite. 

El  Paso  Oo.— In  the  granité  of  the  Pike's  Peak  région,  mierocline!  alhite,  smoky  quartz, 
topaz,  etc.  Thus  near  Florissant,  12  m.  N.  W.  from  the  Peak,  mierocline!  topas/  On  Blk 
Oreek,  phenaeite,  mierocline  {amason-stone),  smoky  quarts/  amethyst/  albite,  fluorite,  tircon/ 
eolumbite/  South  of  Manitou,  in  Crystal  Park,  topas,  phenaeite,  zircon.  Topaz  Butte,  16  m. 
from  Peak.  pfienaeite. 

W.  of  Cheyenne.  N.  E.  base  of  St.  Peter's  Dôme,  in  quartz  vein,  sircon,  astrophyllite, 
arfoedsonite.  cryolite,  thomsenolite,  gearksutite,  prosopite,  ralstonite,  elpasolite,  tysonite,  bast- 
nflsite,  zenotime.  rutile,  dannlite  (rare),  fayalite.  In  another  vein,  prosopite,  zircon,  fluorite, 
kaolin ite,  yellowish  mica,  cryolite. 

Between  Colorado  Springs  and  Cafion  City,  barite. 

Qarden  of  the  Gods,  cel^tite,  rhodochrosite. 

OILPIN  Oo.  —  Veins  in  gneiss  or  granité.  Near  Central  Oity,  orthoclase  crystals  in  porphyry, 
:(?nnantite.  Gregory  distr.  (near  Central  City),  about  Black  Hawk  (Bobtail  mine,  etc.),  chnloo- 
pvrite,  pyrite,  sphalerite.  galena,  enargite,  mas-sive  nraniniie.  and  fluorite.     In  Willis  Gulcb. 
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uranintte  (Wood  miue).  Nevada  district  (next  west  of  Oilpin),  galena.  chnlcopyrite,  pyrite, 
sphalerite,  etc.  Russell  distr.  (iii  Hussell  Gulch),  galena,  tetrabedrîte,  enargiU,  pyrite,  fiuoriU, 
e/uUcopyrite,  pyrite,  epidote,  tennantite. 

GUNNISON  Co.  (W.  of  Sawatch  Mis.  and  S.  of  £1k  Mu.).— Ruby  district,  arsenopvrite, 
in  quartz  vcin,  proustite,  telrabedrite,  pyrargyrite.  On  Briish  Creek,  W.  base  of  Teocalli  Mtn., 
niccoliferous  loUingiU,  amaltiie,  marcasite.  native  silter,  proustite,  pyrargyrite,  argentite,  galena» 
chalcopyrite.  in  a  gangue  of  siderite,  barite,  and  calcite. 

Augosta  Mt. — Freieslebeuite. 

Domingo  Mine. — U  ran  inite ,  warrenite.  " 

Redwell  Baun.~Kaolinite. 

HiNSDALE  Oo.— Lake  Oity,  Hotcbkiss  Lode,  peUtite,  calaverite.  Lake  district,  argent 
galena,  freibergiie,  apfialerite,  aurif.  cbalcopyrite,  argentobismutite.  Park  district,  êtephanite, 
galena^  cbalcopyrite.  Galena  district,  argent,  galena,  freibergite,  spbalerite,  chalcopyrite, 
rhodoerosite,  stepbanite,  ruby  silver,  gold.  silver. 

HtJERFAHO  Co.— Southern  border,  N.  slope,  W.  Spanish  Peaks,  galena,  pyrite,  chalcopyrite, 
tetrahedrite. 

j£FFERSON  Oo.— Near  Oolden,  on  Table  Mtn.,  leucite,  analeUe,  apophylliie,  ehabatite, 
levynite,  laumontite,  mesolite,  natrolite,  scolecite,  ptilolite,  stilbite.  thomsonite,  calcite,  aragon- 
ite.    Turkey  Creek,  columbite. 

IjARIMER  Oo.— Fort  Oollins.—MuscoYite. 

IiAKE  Oo.  (between  Mosquito  Mts.  and  Sawach  Range,  both  Archœan  at  center),  supplying 
three  fourths  of  ihe  silver  and  gold  of  Colorado,  with  Paleozoic  rocks  between,  and  great  eruptive 
formations.  About  Leadville  (or  Califoruia  miniug  district),  on  W.  portion  of  Mosquîio  RaDge, 
and  mostly  confioed  to  Lower  Carbonif.  limestone,  aud  çenerally  bcneath  eruptive  nx^ks,  silvÎT, 
galena,  cerussite,  aragoniie,  anglesite,  eerargyrite,  bramyrite,  iodyrile,  emboliU,  anrif.  chalcopyrite, 
native  arsenic,  descloizite  and  pyrite,  sphalerite,  pyromorphite,  mimetite,  calamine,  minium, 
pyruUisite,  rhodochrosite,  sphalerite,  bismuthinite,  bismutite,  gold. 

Alicante  (16  m.  N.  of  Leadville). — Rhodochn>»ite !  sphalerite.  pyrite;  minium  (Stone  mine). 

Lillian  Mines  (ou  Printerboy  Hill),  kobellite,  lilliauite,  cerussite,  caledonite.  Also  Florence 
mine,  bismutite.     Ute  and  Ule  mines,  êtephanite^  galena,  sphalerite,  chaleocite, 

Ilomesiake  Peak,  X.  W.  corner  of  couuty,  argent,  galena.  Golden  Queen  mine, 
seheeliie,  gold. 

La  FLATA  Co.  (S.  of  San  Juan  Co.).— S.  side  of  La  Plata  Mts.,  2i  m.  N.  of  Parrott  City, 
aur\f.  pyrite,  galena,  tetrahedrite,  cosalite,  sphalerite,  tellurides,  sylvanite,  gold  (Comstock  mineji 

liASSEN  Oo.— SuBanville.— Muscovite. 

OURAYCo.  (W.  of  N.  end  of  ÏIiusdaleCo.,with  Uncompaghgré  Mts  between).— KearOiiray, 
argent,  galena,  some  freibergite,  chalcopyrite,  pyrite,  hûbneiHte,  rbodochrosite,  tetrahedrite. 

At  Silver  Bell  mine,  kobellite.  barite,  cbalcopyrite. 

At  Snefiéla  (near  Mt.  Sueffels).— Freibergite,  pyrargyrite,  stephanite,  argent,  galena, 
cerussite,  etc.  Upper  San  Miguel  and  Iron  Springs  districts,  similar  ores.  Yankee  Girl  Mine, 
«tromeyerite,  proustite. 

Fare  Co.— Mines  chiefly  along  its  northwest  side,  on  thc  K.  slope  of  theMosauito  Range,  in 
the  Paleozoic  région  of  its  eastcru  side.  near  eruptive  rocks.  In  N.  part  Hall's  Valley,  vems  in 
gneiss,  galena,  cupro bismutite  (Missouri  mine),  tetrahedrite,  enargite,  pyrite,  sphalerite,  Ûuorite. 
barite,  ilesite. 

Nenr  Grant,  Bnltic  Lode,  beegerite.  N.  "W.  of  Aima,  on  Mt.  Bross  and  Mt.  Lincoln,  in 
Carbonif.  limestone,  argent,  galena,  cerussite,  anglesite,  eerargyrite,  barite,  manganèse  oxide.  In 
Buckskin  Gulch  (bttween  thèse  rats.),  in  Cambrian  quartzyte,  aurif.  pyrites,  gold.  silver.  gnlena. 

Sweet  Home  and  Tanner  Boy  Mines,  S.  W.  side  of  Mt.  Bross,  in  Archa»an,  rhodochrositi 
in  the  latter.  In  Mosquito  Gulch,  south  of  Aima,  near  Horseshoe,  argent,  galena,  cerussite. 
Minus  of  Lincoln  Mtn.  at  13,000  to  14,000  ft.  élévation. 

FITKIN  Co.  (between  Elk  Mts.  and  Sawatch  Range)  —  At  Independence,  on  W.  slope  of 
Sawatch.  on  the  Roaring  Fork,  in  Archœan,  and  west  of  Aspen,  on  the  N.  E.  slope  of  Elk  Mts. 
Alpine  Pass,  Pitkin  and  Tin  Cup  mines,  in  limestone.  cerussite,  cerargyrilu,  cupi  iie. 

Aapen. — Polybasite,  tennantite,  argentite,  pyrite,  silver,  aragonite,  chalcopyrite,  bornitc. 

FUEBLO  Oo. — Turkey  Creek,  near  Pueblo,  muscovite. 

RIO  Grande  Oo.— At  head  of  Rio  Alamosa.  near  Su  m  mit  ville,  £.  part  of  San  Juan  Mts., 
gold,  in  quartz  vein,  enargite. 

San  JX7AN  Co.  (S.  and  S.  £.  of  £.  end  of  San  Miguel  Co.,  crossed  by  the  San  Juan  Mts.).— 


WTOMISCh-MONTANA,  1091 

• 

BilTerton. — Nortb  Star  mine,  Sultan  Mountain,  teiràhedrUe,  chaleopyrilSt  pyrite,  hvbntrite,^ 
r?iodoehr(mte,  ail  in  good  crystals.  Bonita  Mt.,  hûbnerite.  ZuÛi  mine,  tfunytte  embedded  in* 
guitermanite.    Wiiale  Mine,  massive  aoglesite. 

Red  Mountain  District.— Z^narprt^,  ietrahedrite  (argent.),  tennantiU,  chalcopyrite,  bomite,- 
Btromeyeriiôt  polybasite,  argentite,  cerussite,  azurite,  kaoliniie. 

Pougbkeepsic  Gulcb,  Alaska  mine,  alaskaite,  cbalcopyrite,  tetrabedrite,  barite,  tellurite.. 
Tankee  Girl  mine,  coealite. 

San  MiaUEL  Oo.  (S.  of  Ouray  Co.,  eastern  part  including  N.  portion  of  San  Juan  Mts.). — 
At  Telluride,  galena.  stepbanite.  cbalcopyrite,  gold,  electrum. 

SUMMIT  Oo.— In  soutbeastern  part,  on  W.  slope  of  Arcbsean  *'  Front  Ran^e,"  near  Monte- 
zuma  and  Peru,  areeut.  galena,  etc.  In  soutbern  part,  near  beadwaters  of  Élue  R.,  S.  of 
Breckenridge.  uear  Kobinsou,  on  Quandary  Park,  etc.,  in  limestone,  argent,  galena,  pjfriUy 
native  gold,  spbalerite.  cerargyriie. 

Cbalk  Mtn.,  junciion  of  Summit  Park  and  Eagle  Cos.,  in  rbyolyte  (nevadite),  sanidine, 
topaz  in  smnil  crystals. 

Snake  River  District,  alabandite  (Queen  of  tbe  West  mine),  witb  rbodocbrosite,  galena,. 
argentite.  pyrite.     Black  Prince  mine,  stromeyerite. 

Fitsucb  Creek,  native  bismutb  in  placers. 

Kokoiiu),  arOiœlaeef  in  crystals. 

Breckenndge.  crystallized  gold/ 

Near  Montezuma,  Rust  Tunnel,  pyrite  !    Josepbine  mine,  pyrite, 

WELD  Oo.— Near  Sterling,  blue  bariUl 

WTOMING. 

All^any  Oo.,  14  m.  S.  W.  of  Laramie  Cit j.—MirabaUê. 

Ijaramie  Oo. — Near  Hartville,  cbalcocite,  cbrysocolla,  cuprite,  malacbite.  18  m.  £.  of 
Laramie  City,  graphite. 

Sweetwater  Oc— Near  Atlantic  City,  S.  Pass  City,  and  Miner's  Deligbt.  gold  in  quartz 
yeins.     Near  Independence  Rock,  sodium  carbonates  (trôna,  etc.). 

In  fossils  in  Bad  Lands,  barite  crystaU, 

Tellowstone  Park  and  Vicinity. — At  tbe  Geyser  Basins,  geyseritef  native  sulpbur. 
Mammoib  Uot  iSprings,  caleareaus  sinierf  At  tbe  Josepb  Coats  Springs,  scorodlte,  realgar, 
orpiment,  sulpbur. 

Obsidian  Oliff.— Tridymite,  anortboclase,  fayalite.  Between  Clark 's  Fork  and  East  Fork 
in  tbe  Hoodoo  Mis.,  mordenite. 

Spécimen  Mt. — Amethyst!  gnarte  ci'ystaU!  silicified  toocd,  calcite,  calcite  rombohedrona 
coated  by  quartz  crystals. 

Absaroka  Range.— Leucite.  v 

Qlade  Oreek. — Quartz  crystals  in  rbyolyte,  tridymite,  fayalite. 

MONTANA. 

Beaver  Head  Oo. — Placer  gold.  gold  in  quartz,  wire  gold  in  calcite,  auri ferons  cbalcopyrite^ 
nagyagite,  argentiferous  galena,  pyromorpbite,  vanadiuite,  descloizite,  pyrite,  cbalcocite,  azurite, 
malacbite,  jasper,  magnetite,  limouite.     At  Dillon.  cassiterite. 

Deer  Lodge  Oo. — Gold,  nagyagite,  argentiferous  galena,  pyrargyrile,  argentiferous  spba- 
lerite. pyrite,  pyrolusite,  tetrabedrite. 

Je£(erson  Oo. — Gold,  nrgentiferous  galena  witb  spbalerite  and  pyrite,  auriferous  pyrite, 
black  and  white  wood-opal  (silicified  wood). 

liOwiB  and  Olarke  Oo. — Gold.  auriferous  arsenopyrite,  pyrite,  argentiferous  galeua,  argen- 
tiferous spbiilerite,  bitumiuous  and  lignite  coal. 

Ruby,  El  Dorado.  and  otber  bars  in  tbe  Missouri  River,  about  16  miles  from  Helena.  earun- 
dumf  botb  sappbire  and  ruby,  mined  for  gem  purposes,  also  topaz,  garuet,  cyanite,  cassiterite, 
cbalcedony,  etc. 

Madiaon  Oo.— Placer  gold,  gold  in  veins,  argentiferous  galena,  si! ver,  cerargyrite,  minium, 
cbalcopyrite.  cuprite,  azurite.  malachite,  calcite,  garnet,  compact  .serpentin»*. 

Missoula  Oo.— Lead  ores,  cerussite,  yellow  pyromorpbite  in  St.  Kegis  district. 

Park  Oo.— Gold.  auriferous  cbalcopyrite,  argentiferous  galena.  cerussite,  spbalerite,  tetra- 
bedrite, coking  coal. 

In  the  Crazy  Mts.,  sodalite,  nephelite,  bfluyuite. 

Silver  Bow  Oo— Butte  Oity  and  vicinity,  gold,  silver,  argentite,  cerargyrite,  ailver  on  chaU 
rocite,  argentiferous  pyrolusite,  bornite,  cbalcocite,  malachite,  copper  and  cuprite  ki  grnnite» 
rbodonite,  rhodoehrosite,  siderite,  calcite,  galena,  splmlerite.  tetrabedrite. 

Wurtzite  at  tbe  Original  Butte  mine;  goslarite  at  tbe  Gagnon  mine. 
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Arery  coimty  in  the  state  ylelds  placer  gold. 

Altnnui  Oo. — Tbe  miDing  région  is  known  as  the  Wood  River  diatrlot  which  includes 
Ketchum.  Hailey,  Atlaota,  and  the  Sawtooth  Range  of  mountahis.  Placer  gold,  auriferous 
pyrite,  arsenopyrite  carrying  gold  and  silver,  slWer,  proustite.  pyrargvrite,  argentite,  cerargyrite, 
argentiferous  galena,  auriferous  and  argentiferous  spbalerite,  anglesite,  cerussite,  cervantite, 
atibnite,  tetrahedrîte,  azurite,  malachite,  niagnetite,  hématite,  bog  iron. 

At  tbe  Jay  Gould  mine,  native  lead,  minium. 

Ada  Oo. — Lignite,  placer  gold.  auriferous  sphalerite. 

Boiaé  Oc— Deposits  of  lignite,  placer  gold,  gold  finely  crystallized,  rubies  in  placera  border 
ing  on  Ada  Co..  mica  (Fayette),  pyrolusite,  dufrenoysite,  argentite,  cerargyrite,  and  other  silver 
ores. 

Bingham  Oo. — Copper  ores,  besides  placer  gold. 

Onster  Oo.—Qold,  aigentite,  stephanite,  cerargyrite.  argentiferous  galena,  cerussite,  azurite 
and  otber  copper  ores,  asbestus. 

Idaho  Oo. — Mica,  native  copper  and  other  copper  minerais;  placer  gold,  silver  ores. 

At  Warren*s  Camp  (veins  in  slate  and  limestone),  gold,  silver,  cerargyrite,  etc.,  scheelite 
witb  gold  (Charity  miue). 

Kootenai  Oo.— Placer  gold. 

Latah  Oo.  ^  Opale  /  at  Moscow,  mica. 

Ijemhi  Oc— Gold,  argentiferous  galena,  cerargyrite,  argentite,  copper  ores,  chalcocite, 
cerussite. 

Nez  Percés  Oc— Placer  gold. 

Oneida  Oo. — Placer  gold,  silver  ores,  silver,  cerargyrite. 

Owyhee  Oo.— Gold.  silver.  argentite,  cerargyrite  in  thin  transparent  plates,  stephanite, 
stibnite,  lignite. 

Shoshone  Oo.— Coeur  d'Alêne  district  includes  tbe  camps  Mullan,  Burke,  Wallace,  and 
Bunker  Hill  mines.  Argentiferous  ^ena,  cerussite,  anglesite,  pyromorphite,  pUiUneriU  (As 
You  Like  mine),  malacbite  and  azurit^  carrying  cerargyrite  (and  bromyrite?),  bomite,  chal- 
copyrite,  argentiferous  tetrahedrite,  massive  barite,  placer  gold. 

Washington  Oo.— Mining  districts  are  Helena  (Seveu  Devils)  and  AUneral  Oity.  Placer 
gold,  plates  of  gold  in  malacbite,  bornite  carrying  silver,  chalcocite,  chalcopyrite,  chrysocolla, 
malachite,  azurite,  covellite  (impure),  limonite,  micaceous  magnetite.  quartz,  dark  tourmaline, 
brown  garnet  rock,  cinnamon  garnet,  epidote,  powellite.  limestone.  silver  ores. 

UT  AH. 

l'he  silver  mines  are  mostly  in  limestone,  witb  eruptive  rocks  in  the  vicinity,  and  argentif. 
galena,  cerussite,  anglesite,  cerargyrite,  etc.,  the  common  ores.  The  veins  in  slate  or  quartzyte 
m  part  carry  copper  ores.  There  are  also  sandstones  in  Southern  Utah  impregnated  by  ores 
(cerargyrite,  etc.)  over  large  régions. 

BEAVER  Oo.—Bradahaw.— Cerussite,  cuprite,  malachite,  araçonite. 
Friacc— Cerussite,    anglesite,    galena.  dufrenoysite,    proustite,    pyrargyrite,  cerargyrite, 
argentite,  barite. 

Star. — Cerussite,  cerargyrite,  malachite,  aurichalcite  (Cave  mine),  bismuthinite. 

lEON  Oo.— Ooyote  Diatrict. — Orpiment,  realgar,  tbin  layer  in  strata  under  lava,  stibnite. 

JUAB  Oo.— TintioDiatrict.- 6^a2tfna,  anglesite,  cerussite,  malachite,  bornite,  cuprite,  bis- 

muthiie. 

Copperopolis  mine (formerly  called  the  ''American  Eagle").  eoniefialeiie !  dinocUuite,  eriniU, 
scorodite,  enargite.  tyrolite,  olivenitef  chenemxiie,  melaeonite,  lettsomiie,  seUnitef  mixiie,  borickite  (?). 

Mammotb  mine,  tyrolite/  chaleophylliU I  clirkoclasite !  olivenitef  pharmaeosiderite,  jarosite ! 
conichalcite,  erinite,  enargite!  azurite!  malachite,  mixité,  brochantite!  jarosite. 

Carissa  mine,  mixité  !  bismutite. 

Eurekn  Hill  mine  (at  Eurêka,  6  m.  from  Silver  City),  uta?ate,  olivenite,  enargite,  cerussite. 

MiLLARD  Oo.— Oove  Oreek.— Sulphur. 

Shoebridge  and  Dragon  mines,  40  m.  N.  of  Sevier  Lake  and  40  m.  W.  N.  W.  of  Deseret, 
iopaz  in  rhyolyte,  witb  gurnet  and  sanidine. 

PIUTE  Co.—OYiio,—Oalena,  eerussiU,  malacbite,  chalcopyrite.  cbalcocite,  tetrahedrite. 
Mt.  Baldy  ^Oalena,  cerussite,  anglesite,  toulfeniie,  argentite  (Pluto  mine). 
Marysvale. — Onofrite,  tiemannite 

BAiiT  Lake  Oo.— Big  Oottonwood  —Oalena,  cerussite,  anglesite;  auricbalcite  (Keeler  mine^ 
<îhrysocolla  (at  Emma  mine),  malacbite,  witb  sometiraes  pyrolusite.  Little  Cottonwood.  same, 
witïi  sometimes  argentite,  dufrenoysite,  vmlfenite,  linarite  (î),  chalcopyrite.  enargite  (at  Oxford 
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and  Geneva  mine).    West  Mountain,  saine  ores,  with  argentite,  P3rrargyrite,  rhodochrosfte, 
larite  at  Queen  mine;  binuite,  etc.,  ai  Tiewaukee  mine;  dufrenoysite,  etc.,  at  Winnamuck  mine. 

Butterfield  Oai&on. — Orpiment,  rcalgtir.  mallardite,  luckite. 

Wasatch  Mts..  head-waters  of  Spanisb  Fork,  ozocerite  in  beds.    Great  Sait  Lake,  mirabilile. 

8IIMMIT  Oo.— Uinta.— GsrtiMtte,  angletite,  cerarçyriU,  teirahedrite,  argentite,  malachite. 

TOO£L£  Oo.—Oamp  Floyd.— Stibnite,  etc. 

Ophix.  ^Oalena,  eerumte,  malachite,  chakopyrite,  eerargyriiê.  Rush  Valley,  same  ores. 
American  Fork  and  Silver  Lake,  same  ores. 

Wasatoh  Ck>.— Blue  Ledge  and  Snake  Creek.  galena,  cerussite.  pyromorphite.  sphalerite, 
etc. 

Washington  OO. — Hanriaborg.— In  sandstone  and  clay,  native  iilver,  eerargyrite,  a/rget^ 
aie;  fo«sil  plants  sometimes  replaced  by  silver  and  cerargyrite. 

NEW   MEXICO. 

DONA  AN  A  Co.— Victoria  mine,  40  m.  below  Nutt,  anglesOe.  In  theOrganHt8.,«ri^^oiiil« 
(flo0  ferri),  wuyenite. 

QRANT  OO.— Burro  Mts.,  8.  W.  of  Siiver  City.— Turquois. 

Santa  Rita  Minas.— Azurite.  malachite,  native  copper. 

Ballard'a  Peak. — Pyrargyrite. 

Qeorgetown. — Mimbres  mine,  varuidinitef 

In  N.  £.  corner  of  county,  S.  part  of  Mimbres  Mtn.,  £.  of  Silver  City^. — Ores  in  limestone 
or  shale,  argeutif.  giilena,  cerargyrite.  areentite,  native  silver.  barite,  fluonte. 

Fines  Altos  Mtn.,  N.  of  Silver  City  — Argent,  galeua,  cerargyrite,  cerussite,  argentite, 
silver,  gold,  cbalcopyrite,  barite.  Burro  Mts.,  b.  W.  of  Silver  City,  similar  ores.  In  S.  W, 
part  of  (Jo..  near  Bamey's  Station,  and  Warren,  Virginia  distr.,  veins  of  quartz,  witb  argent, 
giileiia,  cerarçvrite,  native  silver.  Atlanta  distr.,  near  Silver  City,  Gold  Hill,  and  Kingston, 
pyrargyrite,  suver,  argentite. 

LINOOLN  Oo.— BonlU  Mt..  near  White  Oaks.— HQbnerite. 

Santa  Fé  Oo.— Los  Oerlllos  Distr.,  22  m.  S.  W.  of  Santa  Fê,  in  Los  Cerillos  Mts.^ 
Turquois  in  trachvte,  argent,  galena,  cerussite,  wulfenite,  manganèse  ores.  Silver  Bute  distr., 
in  quartzyte,  gold,  pyrite,  azurite,  malachite,  cuprite,  cbalcopyrite,  boumonite,  chrysocolla. 

Sierra  Oo. — At  Lake  Valley. — ^In  the  Sierra  mines,  in  limestone,  argent,  galena,  eerusnte, 
eerargjfrite,  embolite,  iodyrite,  manganèse  ores,  vanadinite,  endliehite,  deseUntite,  native  silver, 
pyrolusite,  manganite,  fluorite,  apatite.  At  Kingston,  in  Black  Range,  aragonite.  Near  Hills- 
Doro',  gold  in  veins  and  placera. 

Oraiton. — €K>ld,  cerussite,  chalcocite,  bomite,  malachite,  cbalcopyrite,  cerargyrite.  ame- 
thyst.    Headwaters  of  Qila  River,  alunogen,  halotrichite. 

SOOORRO  Oo. — 8  m.  from  Socorro,  in  Socorro  Mts..  cerargyrite,  vanadinite,  vanadiferous 
mimetite,  barite.  In  Magdalena  Mts.,  27  m.  W.  of  Socorro,  galena,  cerussite,  an^lesite,  cala- 
mine, sphalerite.  Oscuro  Mts.  to  E.,  cbalcopyrite,  azurite,  malachite,  associated  with  fossil 
wood  and  plants.    Merritt  mine,  willemite. 

ARIZONA. 

Apache  oo. — Oopper  Mountain.— Chalcocite,  azurite,  melaconite,  sphalerite,  pyrite.  And 
at  Greenlee  Gold  Mountain,  chalcocite,  malachite,  cuprite,  auriferous  gravel. 

Near  Holbrook,  in  Chalcedony  Park. — Forest  of  petrified  wood!  ("  Jasperized"  wood), 
ameihyet. 

Nav^joe  Réservation  (also  in  part  in  N.  Mexico). — Pyrape  gamets  !  ehryeolite  (Job 's  tears)  I 
chrome-diopside. 

OOOHISE  Oo.— Bisbee. — Copper  Queen  mine  (and  Holbrook  mine),  aturite!  malachite! 
êupritef  chryeocolla,  melaconite,  paramelaconite,  footeite,  wad,  calcite  inclosing  malachite, 
êtalactites  of  either  aragonite  or  calcite  (or  perbaps  both)  aurichalcite. 

Tombstone.— Ëmmousite.  At  West  Side  miue,  hessite.  ^ellow  wulfenite.  At  Empire 
mine,  yellow  wulfeuite.  At  Contention  miue,  yellow  wulfenite  and  hyalite.  Lucky  Cuss 
mine,  descloizite,  cuprodescloizite. 

OlLA  Oo. — Globe.— Old  Globe  mine,  malachite  /  aturite,  chrysocolla  I  quartz  on  chrysocolla, 
melaconile,  ccUcite.  Vermout  miue  (uear  Globe),  chalcocite.  Stonewall  Jackson  mine  (near 
Globe),  native  red  silver  in  crystals,  argentite. 
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MAHIOOPA  CO.— Vulture.— Vullure  mine  (60  m.  N.  W.  of  Pliœnix),  tarowte.  crvstallized 

gold.  yellow  wulfeDÎte.     Farley's  Collatéral  mine  (aboul  20  m.  N.  E.  of  Vulture  P.  0.),  «ano- 

dinite,  red  and  yellow;  yellow  vanadinite  in  clear  ctilcite!  red  tculfenite,  chrysocoDa,  (and  accord- 

iug  to  Silliman)   crocoite,  vauqueliuite.  etc.     Phoeuix  mine  (about  20  m.  N.  £.  of  Vulture)» 

ivanadinite,  yellow  and  i*ed,  tbe  former  very  like  mimetiie;  descloizite. 

Haasayampa  Distr.— Montgomery  mine,  tetradymite. 

Santa  Oatarina  Mta.  (also  Tn  Piual  aud  Pima  Cos.,  exact  locality  not  \Lrïown).—Auriehal' 
eOef 

Torquoia  Mts. — Turquois. 

Graham  Co.— Clifton. — At  tbe  Longfellow  Mine  (5  m.  from  Clifton),  malachite/  aeuritef 
eupritef  native  copper.  Mi  icalf  mine  (6  m.  from  Clifton),  brocbautite.  At  theBou  Ton  mines 
(exact  locality  doubiful),  diopiase.  Gurlield  mine  (about  9  m.  from  Clifton.  on  Cbase  Creek), 
argentiferous  ieirahedrite,  azurite. 

Morenci.— Humming  Biid  mine  (about  6  m.  from  Clifton).  maleJiite  Knà  azurite  in  short 
êtalactites  witb  conceutric  structure,  chrysocoUa,  wad.  Yavapai  mine  (about  5^  m.  from  Clifton, 
vin  tbe  Longfellow  mine,  and  1  m.  from  Morenci),  chalcanthiU  fibrous,  brochantite.  drusy 
azurite.  Copper  M  t.  mine,  in  Morenci,  UitaomUel  ehaho'rirhite  !  cupritel  arborescent  and 
brigbt  native  copper,  azurite. 

Minerai  Park.— Turquois. 

FlMA  Co. — Flux  Mine. — Cerussite  ! 

Final  Co.— Oracle. — At  the  Mammoth  Gold  mine,  descloizite!  vanadinite!  wulfenlte. 
Near  'Bi^remiàe.— Brochantite  !  dioptase  !  in  small  but  well-detined  crystals. 
Final. — Hollow  quartz  crystals,  chalcedony. 

SUver  King  Biline  (near  Pinal).— Fine  aurichalcite,  crystallized  Hiver  !  aphalerite,  aigen- 
lite,  pyrite,  chalcopyrite.    At  Silver  Queen  mine  (near  Pinul),  red  cerumU  ! 
Picket  Post.— Hed  toulfenUe,    Black  Prince  mine,  red  vanadinite. 

Tavapai  Co.— Boggs  BiIine,  in  the  Big  Bug  distr. — Bouruonite. 

Qrove  Mine,  in  the  Humbug  di^^tr.— Embolite!  Also  in  same  distr.,  brown  vanadinite, 
barrel-sbaped  crystals.     2  miles  from  Bradsbaw,  tetradymite  crystals  ! 

Jérôme  (30  m.  N.  E.  of  Prescott).— In  the  United  Verde  copper  mines,  gerltardtite,  ataea- 
mite,  brochantite,  azurite,  clialcanViite. 

îliù  Verde,  near  Camp  Verde. — Olauberite,  thenardite,  mirabilite,  halite,  etc.- 

TUMA  Co  —Red  Cloud  Mine  (about  30  m.  N.  of  YumB.).— Red  umifenite  !  mimetite.  eertut- 
ite.  hyniiie.  calcite.  Alio  Que  Vfituidinite /  at  the  followiuç  mines:  Hamburg.  Princess,  Clara, 
Black  Rock,  liover,  Melissa,  etc.  AU  of  thèse  mines  (ns  also  the  Red  Cloud)  are  in  the  '*  Silver 
District."  and  are  one  to  flve  miles  distant  from  the  Red  Cloud. 

Melissa  and  Rover  Bilines. — Wulfenite  (red),  occasioually  in  simple  octnlic<lml  ciystals  of 
small  size. 

Clip  (about  5  m.  N.  of  Red  C\o\\6), — Dvmortierite  !  cyanite. 

Castle  Dôme  District  (about  80  m.  !N.  K.  of  Y wvn?^,).  — Wulfenite  in  Rray,  waxy,  almost 
cubictd  crystals,  green  and  purple  fluoriie  aud  crystallized  angleeUe!  galena  and  cerussite, 
also  angleàte  of  woody  appearance! 


NEVADA. 

The  chief  mining  régions  of  Nevada  affording  silver  and  partly  gold  are  either  veins  con- 
nected  obviously  with  igneous  éruptions,  as  the  Comstock  Lode,  veius  in  grnnitic  or  meta* 
morphic  rocks,  and  in  the  Austin  miues;  and  deposits  of  supposed  veins  in  limestone,  either  of 
the  Cambrian  or  later  âge,  as  the  Eurêka  and  White  Pine  mines. 

Ohxtbohill  Co. — Ragtown. — Oay-lumte,  trôna,  halite.  Oottonwood  CàSon. — Niceolite, 
annabergite,  smaltite. 

Elko  Co. — Tuscarora,  veins  in  igneous  rocks,  stephanite,  cerargyrite,  ruby-nlver  oreê 
(proustite  aud  pyrargyrite),  argenUte,  stephanite,  chalcopyrite,  pyrite,  sphalerite,  chrysocolla. 

ESMERALDA  Co.—In  metamorphic  slates  and  schists,  or  in  granité,  whichareintersected  by 
igneous  rocks,  ut  Columbus.  gold.  cerargyrite,  tetrahedrite,  galena,  pyrite,  sphalerite,  pyrolusite, 
turquois,  sulphur,  stetefeldtite.  Also  gold  in  Esmeralda  and  Wilson  in  quaitz.  Silver,  galena, 
and  chalcopyrite  in  Oneota,  in  mica  schist.  Alum,  12  m.  N.  of  Silver  Creek.  At  Aurora, 
fluorite. 

Near  Mono  Lake,  native  copper  and  cuprite.  obsidian. 

Columbus  district,  at  Teel's  Sait  Marsh,  Rhodes  Marsh,  Fiah  Lake  Valley,  etc.,  ulestiU, 
thenardite,  borax,  common  sait,  sulphur;  elsewhere,  annabergite,  variscite.  Walker  Lake» 
gypsum,  hématite. 
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Bttreka  OO.— Boréka,  Ruisy  Hill,   etc.— In  Lower   Cambrian  Ifmestone,  gM,  tUter, 
cênuêite,  galena,  angluite^  miiuetite.  t»u{femie,  limonite,  aragoiiit,e. 
Oortaz. — Oerargyrite,  tetru/tedriU,  ail  ver,  etc. 

BUMBOLDT  Co.— Veins  in  mesozoic  slates,  ai  Paradise,  êilver,  eerarçyrite,  teirahedritâ, 
pyrargyriu,  proustite.  stephanite,  arseuopyrite,  chalcopyrite.  sphalerite,  pvnte.  Winnemucca, 
belween  slate  and  granité,  sulphides  aud  antimonial  sulpUides  of  lead,  with  silver,  jamesonite» 
stibnite,  bournonite. 

Near  Lovelock's  Station.— Ervthri te,  millerite,  asbolite.  , 

Humbolt  House,  sulphur.    Kabbit  Uole  Springs,  sulpUur. 

Lander  Oo.— Auitin,  near  Reese  River,  in  the  Toyabe  Range,  wbich  bas  a  granitic  axis 
flanked  by  Paleozoic  strata,  and  tbe  veins  in  tbe  granité  of  Lander  Hill  (y ielding  11,000,000  of 
silver  annuâlly),  situated  near  the  western  edçe  ot  the  Paleozuic  arco  of  the  eastern  htilf  of  the 
Great  Basin.  Tetruhédrite,  pyrargyrite,  proustite,  cerargyrite,  êtepkanite,  polybasite,  rhodocbrosite» 
embolite.  chalcopyrite.  pyrite,  gulena,  azuriie.  whiineyiie. 

Also  mines  at  Lewis  of  ruby  silver,  etc.,  in  quartzyte.  «And  at  Battle  Mountain,  of  galena 
in  Paleozoic  slute. 

Unooln  Oo.— Bristol.— Ghilena,  cenissite,  etc.  Eldorado,  eerargpn'te,  stromeyerite.  Jack> 
Rabbit,  argentif,  galena,  eerussite,  cuprite,  malachite.  Ely,  gold,  cerargyrite,  galena,  sphalerite» 
pyrite.    Rio  Virgin,  lalite  in  large  deposits. 

Htb  Oo.— Belmont  (vein  in  Silurian  slate). — Argent,  galena,  etephanite,  pyrite,  chalcopyrite» 
anglesite,  stettfeldiite. 

Morey. — Ruby  silver  and  other  arsenical  and  antimonial  ores,  etc. 

Tybo. — Oalena,  cerargyrite,  etc. 

Union. — Cerargyrite,  gnlena,  sphalerite.etc. 

Downieville.— Anglesite.  cerusslte,  wulfenite,  sphalerite,  pyrite. 

Storet  and  Lyon  Cos.— Mines  of  the  Corostock  Lode.  gold,  natite  sUter,  argeniUe^ 
stephanite,  polybasite,  ruby  silver  ares,  tetrahedrite,  cerussite,  wulfenite,  kUstelite.  etc. 

Union  €o.— Bcho  Distr.— Boulangerite. 

Washoe  Co.— Steamboat  Springs. — Sulphur,  metastibnite,  orpiment  cinnabar. 

WHITE  FINE  Co.— White  Fine.— In  Devonian  limestone,  cerargyrite.  At  Ward,  same 
limestone,  sulphautimonides,  probably  stromeyerite.  pyrite,  etc.  Cherry  Chreek. — Copper  car- 
bonate, sulphides,  etc. 

CAXJFORNIA. 

The  principal  ffold  régions  are  in  Amador,  Butte,  Calaveras,  El  Dorado,  Fresno,  Inyo, 
Mariposa,  Mono,  Nevada,  Placer,  Plumas,  San  Bernardino,  San  Diego,  Shasta,  Siskiyou, 
Sierra,  Trinity,  aud  Tuolumne  couuties. 

Silver  is  mined  chieflv  in  Inyu,  Mono,  San  Bernardino,  and  Shasta  counties.  Copper 
miues  are  priucipally  in  Calaveras,  Del  Norte,  Inyo,  Nevada,  and  Plumas  counties. 

The  principal  mercury  mines  are  the  Altoona,  in  Trinity  Co..  the  New  Almaden  in  Santa 
Clara  Co.,  the  New  Idria,  in  San  Benito  Co.,  the  Bradford,  Great  Western,  and  Sulphur  Bank, 
in  Lake  Co.,  the  Manhattan,  and  Napa  Consolidated,  in  Napa  Co..  and  the  Great  Eastern.  in 
Son  orna  Co.  Of  thèse  the  Napa  and  Lake  Co.  mines  are  now  producîng  one  half  the  total  yield 
of  the  Slate. 

AXJIMEDA  Co. — Hydromagnesite,  chromite,  and  pyrolusite,  ail  abuudaut,  aise  luUotnehite, 

Alpine  Co. — Morning  Star  mine,,  enargite,  stephanite,  polybasite,  barite,  quartz,  pyrite, 
tetrahedrite,  pyrargyrite. 

Amador  Co.— Voloano. — Chalcedony,  hyalite,  common  gamet,  diatnond.  lone  Valley. — 
chalcopyrite,  ionite,  lignite.  Fiddletown. — Diamond.  Gold  at  several  mines  with  chalcopyrite, 
pyrite,  galena. 

BUTTE  Co. — Cherokee  Fiat— i>»af7i^7k{,  platinum,  iridosmine.  oliromite,  zircon.  Forbei- 
town.— Prochlorite. 

Calavebas  Co. — Copperopolis  and  Campo  8eco.— Chalcopyrite,  malachite,  aturite,  serpen- 
tine, picrolite,  native  copper.  Near  Murphy's,  jasper,  albite,  with  gold  and  pyrite.  Melones 
Mine. — Calaverite,  peùsiie,  Stanislaufl  Mine. — Calaverite.  petzite,  melonite.  altaite;  also  opal, 
chalcopyrite,  galena.  gold,  etc.    Bald  Toint.—Epido(e  tind  almandite. 
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OOLUSA  Oo.— Sulphur  Oreek.— .^etrum,  milphur  (ciyst.),  dnndbar^  aragonite  (ail  mined). 

DEL  NORTE  Co.— Or«ioent  Oity.—Agate.  cameliaD.  Low  Divlde.— Chalcopjrite 
borniie,  inalacbile;  on  the  coast,  in  aumeroua  sand,  iridoemine.  platinum,  gold,  zircon,  micro- 
scopic  rubies,  diamonds? 

BL  DOBADO  Oo.— Pilot  Hill.— Chalcopyrite.  Near  Oeorgetown.— Hessite,  from  placer 
dlggings.  Uoger's  Claim,  Hope  YtHey.—Qrimular  garnet,  in  copper  ore.  Ooloma. — ChromiU, 
PlacerviUe.— GpM,  brookiU,  oetahedrite  implanted  on  quartz  crystals.  Oranite  Oreek.— Roscoe- 
lite.  gold.    Foreat  HUL— Diamonda.    Cosumnes  mine,  molybdenite,  pyrophyllite. 

FRESNO  Co.^Chowchillaa,  andalunie,  King'a  Oreek  Diatr.— Bomite»  columbite.  North 
Fork  XMatr.— Spbalerite,  bismutbinite.    BAymaad,— Molybdenite.    Alao  tourmaline  and  mUn 

HX7MBOLDT  Co. —Oold  Bluff.-— Spinel  ruby.  Tager.— Ylvianite.  At  Red  Oap  BSioM.— 
CfuUcociU     Elk  BivBr,—Plfrrhotite,  ' 

INYO  Co. — Inyo  IXMtx.—  Oalena,  ceruMiie,  anglesite,  barite,  calcite,  gronular  gamei! 
vesuviunite,  datolite.  Panamint. — Tetrabedrite»  stromeyerite.  Kearaarge  Mine. — Cenissite, 
tetrahedrite,  cerargyrite.  argentite.  Oerro  Gordo  BCinea. — Wulfenitê,  cerusaite  auglesite, 
polybasite,  linarite!  caledonite,  calamine,  bindheimiU,  mimetite,  smitbsonite,  willemite,  etc. 
2>eep  Sprlng  VaUey.— Bismutbite.  Saline  Valley.— TVnoi^,  ulexitet  Colite,  tourmaline.  Death 
Valley. — Cdemaniu!  abuudant,  boraa,  ulexite,  ail  mined. 

Kerk  Oo.— Hot  Spring^  I>iBtx.—Aniimany  (native),  siibniie,  Jaroaite,  almandite,  lepidolite, 
ehrysoprtue.    Green  Monater  BAine.— Cuproscbeelite. 

Lake  Co. — Borax,  cinnabar,  eulphur  cryst.,  ail  mined;  also  eemi^opal,  hyalite,  merewy 
(native),  cbromite,  copinpite,  posepnyte  (Gt.  Western  mine),  toollastaniiet  glaucophane,  zoisite,  etc. 

Borax Ijake. — Borax/  fsaasoMte, glauberiie.  Pioneer  mine,  cinnabar,  native  mercury.  sulpbur, 
byalite,  cinnabar.    Lower  Lake,  cbromite. 

Lassen  Co.—Selenite  in  large  slabs,  andradlte,  tourmaline,  smaltite,  bemardlnite. 

Los  ANGELES  Co.— San  Oabriel  Oanon.— Aspbaltum  nodules  with  vivianite.  At  the 
"O.  K.  mine,"  silver  (native),  witb  argentite,  smaltite,  erythrite.  On  Santa  Catalina  Island, 
apbalerite.  Near  Santa  Ana  River,  annydrite,  Williams  Pass,  cbalcedony.  Soledad  Bftinea.— 
Cbalcopyrite,  garnet.  gypsum.  Mountain  Meadows. — Garuet,  in  copper  orea.  Oompton. — 
Kelsey  mine,  erytbrite.     Mt.  Hoffman,  almandite,  epidoie. 

Mariposa  Co.— Cbalcopyrite.  itacolumyte.  Centreville.— Cinnabar.  Pine  Tree  mine, 
tetraliedrite.  Buma  Oreek.— Limon  ite.  Oeyer  Oulch.— Pyropbyllite.  lia  Victoria  Mine.— 
AMuritef    Near  Ooulterville,  einneibar,  gold. 

MONO  Co.^Blind  Sprlng.- Partzite  (stibiconite),  chalcocite.  cbalcopyrite.  tetrabedrite. 
Rodie.- Gold,  silver.    Oaaia. —Bismutbinite,  bismutite.    Mono  Lake,  tbinolite. 

MONTEREY  Co.— Aliaal  Mine.— Arsenic.  Near  Panche,  cbalcedony,  cbromite.  Near 
Pacheco's  Paaa,  stibnite. 

NAPA  Oo.— Cbromite.  At  Oat  Hill,  Redington  mine,  cinnabar,  metadnnabarite,  marcasite, 
obromite,  knoxvillite,  redingtonite,  napalite,  magnesite,  epeomite.  Botryoidal  pyrite  at  Man- 
battan  mine.    Pbœnix  mine,  millerite. 

NEVADA  Co.— Qraaa  Valley.— 6?<?W.'  iu  quartz  veins,  witb  pyrite,  cbalcopyrite,  sph^leritc, 
arsenopyrite,  galena,  quarts,  biotite.  Near  Truckee  Paaa,  gypsum.  Bzcelaior  Mine.— 
Molybdenite,  witb  gold.     Sweet  Land. — Pyrolusite. 

ORANGE  Co.— Aroh  Beach.— ^i^Am^.  San  Joaquin  Ranch.— A  mercury  minerai  not  yet 
positively  determined.     At  same  locality  and  Santa  Ana.  gypsum, 

Plaobr  Co.— Near  Dutch  Fiat  in  Green  Valley,  American  River,  cbromite,  uvarovîte, 
kotscbubeite.  serpentine.     Miner's  ravine,  epidotel  witb  quurte,  gold. 

PLUMAS  Co,— At  Cberokee,  cbalcopyrite.  Tajlorville.—Chrysoeella  and  enibescite,  at 
Engels*  mine.     Rich  Bar.— Tremolite. 

San  Benito  Co.— New  làriaL— Cinnabar  (mined);  at  the  Oypay,  Alta,  and  AmbfOM 
mines,  stibnite  (mined),  ofteu  in  line  crystals. 

San  Bernardino  co.— Colorodo  River.— Agate,  trôna.  Clarke  and  Silver  Mountain.- 
-Stromeyerite,  nialacbite.  Rues  District— Galeu a,  cerussîte.  Francis  mine,  cerargyrile.  San 
Bernardino  Mts.— Grapbite.      At  Oalico.  colemanite  I  witb  pandermite  (or  priceite),  oelestite. 
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beroardinite,  laumoDtite.  cummÏDgtonite,  calamine,  luiUte,  Iceland  spar,  loadttone  (Lake  and 
Owen's  mine).    Stromeyente  at  tbe  Silver  Eing  mine. 

Oolton  .—Arcigonite, 

Borax  Lake. — Borax,  thenardiU,  haliie,  hanktije,  aulpholialite,  glauberite,  trôna,  Oro 
Qrande. — Cookeite,  leipidolite.    Alau  realgar,  40  miles  from  tbe  Needles. 

The  Temeacal  tin  mines  are  situated  in  the  northern  end  of  tbe  San  Jacinto  estate,  see  p. 
1030. 

Santa  Olaba  Oo. — New  Almaden.— (Ti'nna&ar,  mercury,  ccUciU,  aragoniie,  serpentine, 
chrysolite,  quartz,  apophyllùe,  eyrolite,  metacinnabarite,  aragotite.  North  Almaden. — Chromite. 
Mt.  Diabolo  Range.— -Magnesite.     Near  Gilroy,  stibnitê, 

San  Diego  Co.—Lepidolite,  rubellite,  grapbite,  cbalcocite,  pyropbyllite. 

San  Luis  OBIspo  Oo.^Asphaltum,  ciunabar,  native  mercury,  chromite,  pyrophyllit^ 
4myx  marble  ! 

San  BiATEO  Oo. — Pescadero  -  Garnelian,  agate. 

Santa  Babbara  CO. — On  the  islands  of  ibis  couuty,  spbœrostilbite  and  ffypsum  crystals. 
peciolite;  ortbite.  San  Amedio  Oafion.— Siibnite.  aspbaltum,  bitumen,  maltba,  petroleum, 
cinnabar.     Santa  Olara  River.— Sulphur.     Santa  Barbara.— AUanite.    Point  Sal,  gyptum, 

Redwood  Oity.— Sphalerite. 

Shasta  Oo. — Cow  Oreek.— Sphalerite.  Tom  Neal  Mta,^Moljfbdeniiê,  greenfoliated  talc, 
Shotgnn  Oreek.— Uvarovite.    Oopper  Oity.— Chai cantbi te,  native  zinc  (?). 

SIEBRA  OO.  — Ooodyear's  Bar.  —A  sbestus.  Brandy  Oity .— Emery.  Forest  Oity.  — Gold, 
«raenopyrite,  tellurides. 

SI8EIT0U  Oo.— Ottrelite,  barite,  aragonite, 

SOLANO  Oo,-- Aragonitef  (fine). 

SONOMA  Oo. — GkiemeTille. — Actinolite,  garnets,  chTom«2e,  serpentine,  cinnabar,  bitumen, 
iUiâfied  wood. 

Tehama  Oo.— Pectolite,  ehromite,  wollastonite. 

TBINITT  Oo. — Altoona  BflUne.— Omnoftory  platinurii  in  nuggets  found  in  bydraulic  mines 
•on  tbe  old  cbannel  of  tbe  Trinity  River.    Oinnabar.— Cinnabar,  serpentine,  realgar. 

TULABE  Oo. — Minium,  chrysoprase,  sphalerite,  graphite,  epidote,  almandUe,  groêsulariie, 
molybdeniie,  tourmaline,  malacolite,  topatolite,  andradite,  etc. 

TUOLUMNE  Oo.— Tourmaline,  tremolite.  Sonore.— Oraphiie,  gold,  chalcopyrite,  pyrite. 
York  Tent— Chromite.  Qolden  Rnle  BAine.— Petzite,  calaverite,  altaite,  hessite,  magnesite, 
tetrahedrite,  gold.    Whiakey  Bïll,—Oold!    Jamestown.— Maripoeite. 

ORBOON. 

Gk>ld  is  obtained  west  of  tbe  Cascade  Range,  in  tbe  southernmost  counties,  Joséphine, 
.Jackson,  and  Curry,  in  Coos  and  Douglas,  tbe  next  north,  and  east  of  the  range,  in  south- 
eastern  Oregon.  in  Grant  and  Baker  counties,  and  to  the  nortb  sparingly  in  Wasco,  Umatilla, 
and  Union  counties.     Tbe  most  productive  mines  are  in  Baker  Co. 

Baker  Oo.— In  northern  part,  about  Baker  City,  Rye  Valley,  Bridgeport  on  Burnt  River, 
Willow  Creek.  Silver  Creek.  gold;  Rye  Valley  and  Silver  Creek.  aftording  also  stromeyerite. 
arsenopyrite,  pyrite,  malachite,  azurite. 

Ourry  Oo.  -Nenr  Port  Orford  and  Cape  Blanco.  and  on  tbe  Rogue  River,  gold,  platinum, 
iridosmine.  laurite.  On  tbe  seasbore.  5  m  N.  of  Ohetko.  prieeite,  in  veins  and  m  masses  from 
20  Ibs.  weight  to  tbe  size  of  peas  and  smaller,  wîth  bluish  steatite. 

Douglas  Oo  —New  Idrian.— Cinnabar.  limonite.  Riddle.— Hydrous  nickel  silicate,  neai 
genthite  (garnierite),  p.  677. 

Orant  Oo.— Granité,  in  north  part  of  county,  tetrahedrite,  polybasite,  chalcopyrite,  pyrite, 
sphalerite.     At  Elk  Oreek.  auriferous  ^ravel      Near  Oanyon  Oity  (on  John  Day's  R.),  cinnabar. 

Jackson  Oo. — At  Applegate  and  elsewhere,  auriferous  gravel. 

Joséphine  Oo  —  At  Tank,  galena.  chalcopyrite.    Also  in  Jackson  and  Joséphine  countfos, 
native  nick^l-iron  in  placera 
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WASHINGTON. 

King  Ck>.— 8«ftttle.— Scheelite,  realgar,  tourmaline.    Magnetlte  at  Inm  Mt.,  8  m.  K.  W.  oC 
l>iiqualinie  Pan,  and  also  copper  ores  at  the  Denny  Co.  mine. 
Pierce  Oo.—Mt.  Raoier,  tridymite. 
Spokane  Oo.,  Kockford.  muscovite. 

Stevens  Oo.— Colville  district,  mines  of  lead  and  sllyer  reported. 
Whatcom  Oo.—Fidalffo.— Tourmaline. 

Whitman  Oo.,  near  Whelan,  20  miles  6.  W.  of  Colfaz,  fin-opoL 
7akima  Oo. — Auriferous  gravel  and  quartz  veins. 


Douglas  Island.— Auriferous  pyrite. 

Fort  Wrangell. — At  tbe  mouth  of  the  Stickeen  River,  gamei  !  in  mien  schiat. 

Glacier  Bay. — Native  silver,  argeotite,  bertbierite  (?).  tetrabedrite,  graphite. 

Golovin  Bay. — Argentiferous  galeua,  pyrite,  graphite. 

Junaaa. — Sphalerite. 

Tukon  R.— QoUl  placers;  néphrite  at  the  Jade  Mts. 

Gold  quartz  at  vanous  points. 

DOBONION  OF  CANADA. 

PROVINOE  OF  QUEBEO. 

ARaElTTEUlL  Oo.— Arganteoil.— /V^'^i'^^*  tUanUe,  tourmaline.  Ohatham.~Fetid  caldte» 
gamet,  ortboclase. 

GrenviUe.— Wollastonite.  titanite,  ntuwotite.  vesuvianite,  calcite,  pyroxeoe.  serpentine, 
stealitc  (reiinselaerite),  cbondrodite.^arTi^t  (ciunamon-stone),  nrcon  (hyacinth).  ffraphUe,  êcapoUU^ 
fetid  calcite,  tourmaline,  graphite,  ortboclase,  phlogopite.     Leeda.— Cbalcocile. 

ATBABASKA  Oo  —St.  Norbert. — Amethyst  in  greenstone.    Tingwich. — Cbalcocite. 

Bagk)T  Oo.— Acton. — Bornite,  cbalcocite,  kaolin.  Upton. — Chalcopyrite,  malachite,  caldte. 

Beauob  Oo. — ^Anbert.— Gold,  ifidosmine,  platinum.  ' 

Broughton. — Serpentine,  ehrpsotile,  steatite,  cblorite. 

Marlow  (also  Risborough) — ScIieHUe!  cryst.,  tungstite,  galena,  sphalerite,  pyrite,  chalco- 
pyrite. 

Rivière  du  Loup. — Platinum.  iiidosmine.  gold,  rutile. 

St.  Francia. — Gold,  platinum,  iridosminc,  ilmenite,  pyrite,  magnetite.  serpentine,  chromite,. 
wapstone,  barite,  actiuolite,  arseuopyrite,  agalmatolite,  garnet,  pyiTbotite. 

Lake  St.  Francis. — AndalusiU  (chiastolite)  in  mica  scliist. 

St.  Joseph. — Ëpidote  in  crystals  in  a  coucretionary  epidotic  rock. 

Ste.  Marie.— Wad.    Tring.— Aragonite,  wad. 

Berthier  Oo. — Maiaonneuve  Township.— iSamar«A»'t«.  béryl,  muscovite. 

Brome  Oo.—'BoltQn.—ChromiU,  magnesite,  serpentine,  picrolite,  steatite,  bitter  spar,  wad, 
rutile  actinolite.  chalcopyrite,  cblorite,  cbrysotile,  kfimmererite,  pyrrhotite 

Brome.— Magnetite,  chalcopyrite,  iitamte,  ilmenite,  cbalcocite,  galena,  cbloritoid,  rutile.  In 
elœolite-syenite.  sodiilite,  caucrlnite,  ortboclase. 

Sutton.— Magnetite,  in  fine  crystals,  hématite,  rutile,  dolomite,  magneniey  chromiferous  taie, 
bitter  spar,  steatite,  bornite,  pyrrhotite,  cbalcocile,  chalcopyrite,  cbloritoid. 

Chambley  oo  — Bouchervllle.— -4«^'te  in  trap.  Ohambly.— Analcite,  chabazite,  and 
calr'te  in  tmcbyte.  ilmenite.     Montarvllle.— -4tt^ite.  cbrysolite. 

Ohamplain  Co— Oap  de  la  Bladeleine.— Limon  ite  (iron  ocher)  in  large  beds. 
Charlevoix  Oo.— Bay  St.  PauL— iïwwnite,  apatite,  allanite,  rutile. 
Ohicoutimi  Oo.  Jonqnlére  Township. — Béryl. 

GAsrf  OO.—Mt.  Albert.— Sbicksbock  Mta.,  cbrysolite,  chromite,  amphibole,  gamet,  mt 
pentine.    BCt.  Serpentine.— Qaspé  Bay,  serpentine. 

HOOHELAOA  OO.— Montréal.— CiïWte.  aygiU,  titanite  in  trap,  cbrysolite,  natrolitc,  analdte, 
dawsoniie  (near  McQill  Collège),  sodalite,  elœolite,  acmite,  cancrinite.  At  St.  Helen'a  la., 
Btrontianite. 
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iBEBVlLZiE  Co.— Mt.  JohiuozL— In  dioijte,  amphibole,  titanlte,  oligoclase. 

JOLTETTE  OO.— Daillebout^Blue  spinel  with  seybertite. 

Kamoubaska  Cto.— Riv.  Quelle.— Chalcedony,  jasper. 

L'ASSOMPTION  Oo.— St.  Roch.— On  Achigan  R.,  transp.  apatiie,  augite. 

LE71S  Co.— CQiaudière  Falls,  kaolin.  Point  Lévis,  glauconite.   St.  Nicholaa,  agalmatolite. 

Maskinongb  Oo. — "BxaiXvnXown.—BeapoliU^  titan ite,  vesuvianlte,  garnet,  brown  tour- 
maline  ! 

MEOANTIO  Oo. — Black  Lake. — Scolecite,  tbomsonite.  Ooleraine.— âSsrpen^intf,  ehrysoiile 
<asbestus)  mined.  HalIfaT. — Bornite,  chalcocite,  chalcopyrite.  Invemess. — Bornite.  cbalcocite, 
pyrite,  orthoclase. 

Leeda— Dolomite,  chalcopyrite,  gold,  chloritoid,  chalcocite,  bornite,  pyrite,  sieatUe, 
chromite,  maguetite,  molybdenite,  orthoclase. 

Thetford.— Serpentine,  ehrysotile!  (asbestus)  extensively  mined. 

BCISSISQUOI  Oo.— St.  Armand.— Micaceous  iron  ore  with  quartz,  epidote. 

MONTOALM  Oo.— Rawdon. — Qarnet,  ilmenite,  labradorite. 

BCONTMORSNOY  Oo.— Ohâteau  Rlcher.— Zo^iujmte,  hypersthene,  andesine,  ilmenite. 

Ottawa  Oo.— Buckingham. — Apatite,  phlogopite,  titanUe,  asbestus,  coccolite,  graphite, 
crocidolite. 

Olyde.— Albite,  garuet. 

Hull.— Apatite,  amphibole,  gamet,  titanite,  tourmaline,  barite,  fluorite.  jasper  (Chelsca), 
graphite,  magnetite,  oligoclase.  mtsonite,  pyroxene. 

Lochaber. — OrapJitie, 

Portland. — Apatite,  toihonite,  pyroxene,  coccolite,  scapolite.  mizzonite,  cinnamon  garnet. 

Templeton. — Apatite  /  rutile,  titanite,  scapolite,  tourmaline  (blk.),  hématite  (HavcocRmioe), 
woUastonite,  ;^(xi^n«,  gireon,  f>esumanite  /  phlogopitef  garnet,  ehrysotile,  amphibole,  prehuite. 
u)ilwnite,  cliabazite,  stilbite,  uralite,  tibrous  calcite,  crocidolite.  Barite  (michel-levyte)  at 
Perkin's  Mill. 

Villeneuve. — AUnte,  muêcoviie,  microcline,  tourmaline,  garnet,  monante,  uraninite, 
apessartite. 

Wakefield.  — Apatite  !  titanite,  pyroxene,  garnet,  nreon,  vesurianite,  scapolite,  phlogopite, 
calcite.  garnet  !  spinel  (blue),  tourmaline  (blk.),  chrome  garnet. 

PONTIAO  Oo.^Aiea^éià.-'MolyhdeniU  !  chondrodite,  titanite.  tremolite,  vesumanite. 

Alleyn  Oo. — Molybdenîte,  molyhdite.    Olarendon.— TlmrtnaWn^,  pyrallolile. 

Grand  Oalomet  laland. — Apatite,  phlogopite  /  pyroxene  /  sphalerite,  iit&niie,  vesuvianite  / 
serpentine, iremoMte,  scapolite,  brown  andblack  tourmaline/  pyrite,  loganite.    Calumet,  sphaler- 
ite, retinalite,  galcna.  pyrite. 

Iiiohfield.— Calumet  Falls.  blue  apatite.  blue  calcite,  scapolite.  loganite,  serpentine, 
phlogopite,  pyroxene.  tourmaline/ 

RIOHMOND  Oo.— Brompton.— Chnlcocite.  Oleveland.— Chalcocite,  chlorite,  bornite. 
Melbourne.— Chalcocite,  chlorite.  chrysotile,  pyrite,  massive  epidote,  bornite,  kammererite. 

RouviLLE  Oo.— Belœil.— In  elœolite-syenite,  acmite  (œgirite),  caucrinite.  Rougemont.— 
Augite  in  trap,  cbrysolîte. 

St.  Maurice  Oo.— Point  du  Lac— Limonite. 

SHBFrORD  Oo.—Shefford.— Chalcocite.  chlorite,  titanite.  Stukeley.— Serpentine,  «r*- 
antique/  scliiller  spar,  chalcocite,  chalcopyrite. 

SHERBROOKE  Oo.—Aacot.— Chalcopyrite,  chlorite.  Oapelton.— Chalcopyrite,  pyrite, 
tennautite.     l^enon.—Arsenopyrite. 

Orford.— White  garnet,  chrome  garnet,  miUerite,  serpentine,  pyroxene,  diallage,  magnetite, 
calcite. 

Sherbrooke.— At  Suffleld  mine,,  albite/  native  sUver,  argentite,  chalcopyrite.  sphalerite, 
jasper  / 

STANSTEAD  Oo.— Barford.— Pyrrhotite. 

Terrebonne  OO.— Abercrombie.— Zadra<it>rtY0.  Bftille  IbLm.— Labradorite /  ilmenite, 
hypersthene,  andesine,  tireon.  Morin.— Titanite,  apatite,  labradorite,  wollastoniti*  North 
River.— Zircon. 

St.  Jérôme.— Titanite.  apatite,  chondrodite,  phlogopite,  tourmaline,  tireon,  garnet,  molyb- 
tlenite.  pyrrhotite.  woUastonite,  labradorite. 
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Vaudrextil  Oo. — Vaudreoil.— LimoQite.  vivianite. 

WOLFB  Co.— Ham  (or  Soutbam).— Chromite  in  serpentine,  diallage,  aniimony!  ientkrnumltM 
kermesitef  vcUentiniie,  stibnite,  chalcopyrite,  chrysotile.    Wolûitown.— Chromite. 

TAMASKA  Oo. — Tamaaka  Mt.— Amphibole,  titanite  in  trap. 

PROViiroE  OF  Ontario. 

ADDiiraTON  Oo. — OlarendoiL—Vesumaniie,  tourmaline,  Sheffield. — Stibnite  in  ciystal 
lized  dolomite. 

BROOKVILLE  OO.—Brockville.— Pyrite. 

FRONTENAO  Co.— Marble  Lake,  Barrie  Township.— Menegbinite»  galena. 

Bedford  and  Iioughborough.— Graphite. 

KùigBton. — GeUstite  in  Trenton  limestone.    Palmeston. — HematiU, 

GRET  Oo.— Sydenham.— Celestite,  limon ite. 

HASTlNas  Oo.—'B\%evix.— Pyrite.  Madoc.— Magnetite,  hématite,  pyrite,  rutile,  uraconite: 
Marmora. — Arsenopyrite  l  (argentiferoasat  Delon»),  magnetite,  serpentine,  gamet,  epsomite, 
hématite,  lepidomelane,  steatite.     Tudor. — ArèenopyritSt  native  bismuth,  bismuth inite,  pyrite. 

HT7R0N  Oo.— Olinton.— Nat.  sulphur. 

LAMBTON  Oo. — Bnniwkillen.— Petroleum,  bitumen. 

Lanark  Oo.— Bathunt.— Barite.  black  tourmaline,  perthite  (orthoclase),  perieterite  (albite), 
bytownitôt  pyroxene,  wilsonite,  scapolite,  apatite,  titanite,  amphibole. 

Dalhouaie. — Dolomite,  amphibole,  tremolite. 

Lanark. — Raphilite  (amphibole),  serpentine,  asbestus,  perthite  (ayenturine  feldspar), 
perlsterite. 

Elmsley.— Pyroxene,  titanite,  feldspar,  tourmaline,  apatite,  biotite.  zircon,  red  spinel, 
chondrodite.  orthoclase,  gamet. 

Northand  South  "Bwc^BBB.—Pyroxeney  albite,  mica,  corundum,  titanite,  chalcopyrite.  apa/t/«. 
bUick  spinel!  spodumene  (in  a  boulder),  serpentine,  biotite,  barite.  graphite,  orthoclase.  wiùoniu, 
wollastoDJte,  phlogopite,  samarskite,  zircon,  tourmaline. 

Perth.  —Apatite  in  large  beds,  phlogopite. 

liEEDS  oo.— Bastard. — Wollastonite.     Oharleston  Lake. — ^Tourmaline. 

Elizabethtown.— PyrMod'to,  pyrite,  calcite,  magnetite,  talc,  phlogopite,  siderite,  apatite, 
cacoxenite.     Leeds.  — Hématite . 

Ijanadowne. — Celestite,  vein  27  in.  wide.  and  âne  crystals,  rensselaerite,  sphalerite,  wilson- 
ite, labradorite. 

North  and  South  Orosby.— Chondrodite,  graphite.    Newborough. — Chondrodite,  graphite. 

Norfolk  Oo.— OharlotteBville.— Nat.  sulphur.    WalaingLam.— Limon  ite. 

Peel  Oo.— Oaledon  (forks  of  the  Cradit  River).— Red  celestite.  dolomite. 

PETERBOROUaH  Oo.— Balsam  Lake.— Pyrite,  pyrrhotite. 
Bvarleigh—AUnte  iperisterite).     Dummer. — Barite.  tourmaline. 
Oalway.— Barite,  caleitef  scapolite.     Snowdon.— Uraconite,  magnetite. 

Presoott  Oo.— Little  Rideau.— Celestite  (fibrous). 

RENrREWOo.—Algona.— Scapolite,  ^r^mo^t'^é.^  Amprior.— Calcite.  Blythfield.— i^frawM, 
tourmaline,  pargasite,  tremolite.     Brudensville. — Zircon  f    Oalabogie  Lake. — Tremolite. 

Bganville. — Titanite!  apatite,  zircon.  etc.,  amphibole. 

High  FaUsof  the  Madawaaka.—/V<Ke0n^/  Ampli ibole.    McNab.— Hématite,  barite. 

Ross  TowTMàd^.— Apatite,  titanite,  amphibole,  pyroxene,  orthoclase,  êcapoliU,  chrysotile, 
molybdenite,  molybdite,  spiuel.  tourmaline! 

Sebastopol  TowmàYd'p.— Apatite  !  titanite!  zircon!  hornblende,  orthocloèe,  microcline. 
icapolite,  pyroxene,  calcite  (salnion-red). 

SiMSOOE  Oo.— Nattawasga.— Limonite. 

VIOTORIA  Oo.— Balaam  laike.— Molybdenite,  scapolite.  quartz,  pyroxene,  pyrite. 

DISTRICT  OF  ALGK3MA.— Bruce  Mines  on  Lake  Huron.— Ca^î/0,  dolomite,  quartz,  ékake^ 
pyrite,  cJialcocite 

Jackfish  Lake,  Huroniun  Mine. — Sylvauite. 

Sndbury.— Kiccoliferous  pyrrhotite  and  chalcopyrite,  polydynilte,  sperryliie,  caasiterite. 
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DISTRICT  OF  NlFiSSiNa.— Iron  Islands  (Nipissiug-  Lakey—Red  bariie,  fluorite. 
McKim  uDd  adjoinlug  towus.  -Chalcopyrite,  pyrrhotile,  sinaltile. 

liAKE  HURON,  Owen  Sound,  on  tbe  Grand  Manitoulin  Islands,  etc.^ GeUêtite, 

IjAKE  SUFERIOR.  North  Shore  (east  of  Tbunder  Bay  distr.).— Battlelsland,  native  copper. 
Jarvis  laland.— Silver,  argeDtite,  barite,  celestite,  calcite.  McKellar's  Ldand.— Silver» 
sphalerite.  gnleiia.  pyrite,  ar^ntite,  barite,  calcite. 

Michipicoten  Ùïsûid.—-I)ofneykite,  îuecolite,  genthite,  chalcopyrite,  native  copper,  native 
silver,  cbalcocite,  galena,  nmetbyst,  calcite.  stilbite,  analcite.  At  Maimanse  Bay,  coracite, 
cbalcocite,  cbalcopyrite,  native  copper.  agate,  argent ite,  calcite.  gentbite. 

Neepigon  Bay.— Fluor  Island,  lluorite.     St.  Ignace  Island.  calcite,  native  copper,  prebnite. 

Pie  Island.— Ëlœolite.  zircon.     On  mainlaud  opposite  Pie  Island,  tiuorite,  barite. 

Point-auz-BIines. — Native  copper,  coracite,  mesolite,  epidote,  galena.  Pxince's  Mine. — 
Ërytbrite,  fluorite.  ctilcite.  galena. 

Silver  Islet.— Argeutite.  native  silver,  galena,  niccolite,  cbalcocite,  malacbite,  silver 
arsenide.  pyrite,  calcite.     Edwards  Is. — Native  arsenic. 

Spar  Island  — Apopbyllite,  argeutite,  silver,  cbalcocite.  spbalerite,  calcite.  Terrace  Oove. 
— Molybdenite. 

THtTNDER  BAT  DISTRICT  AlTD  WSSTWARD.—AmethjTst  Haahovor.—Amethyst/  Dog 
Iiake. — Native  lead.  Duncan  Mine. — Dog-tooUi  9par,  argentite.  Mclntyre.—Sideriie, 
McKellar's  Point.— Pectoli te.  Mouth  of  McKensie  River.— Ametbyst,  fluorite.  Neebing. — 
Cbalcopyrite,  galena,  tnaicasite.  Neebing  Lake,  barite.  O'Oonnor. — Beaver  mine,  asbestus. 
Thunder  Cape. — Galena. 

Rabbit  Mts.— Twin  Cities  mine,  witherite.    22  m.  S.  W.  Port  Artbur,  harmoiotne, 

« 
Province  of  Nova  Sootia. 

Annapolis  Co.— Chute's  Oove. — Apophyllite,  natrolite,  beliotrope. 

Oate's  Mountain. — Analcite,  magnetite,  mesolite/  natroliie,  stilbite. 

Qranville  — Carnelian . 

Margaretville.— Apopbyllite,  gyrolite,  stilbite,  epistilbite,  laumontite. 

Martial's  Cove. — Analcite!  cbabazite,  heulandiie,    Moose  River — Beds  of  maenetite. 

Nictau  River. — At  tbe  Falls,  bed  of  bematite.  Paradise  River,  black  tourmaline,  êmohy' 
quartz/ 

Peter'a  Point,  west  side  of  Stonock's  Brook. — Apophyllite/  calcite,  heulandite,  laumontite/ 
(abundant),  native  copper,  stilbile. 

•     Port  Oeorge.— FarOelite,  laumontite,  mesolite,  stilbite.    East  of  Port  George,  on  coast, 
apopbyllite  containing  gyrolite. 

St.  Oroiz's  Oove. — Cbabazite.  beulandite. 

ANTAGONISH  Oo.— OoUege  Ijake. — Chaleopyrite.  On  St.  George's  Ba^,  and  elsewbere, 
gypsum,  in  tbick  strata.  Frencbman's  Barn,  gieseckite.  Soutb  Lake,  cbrysolite.  Arisaig  Pier, 
gieseckite. 

Oape  Breton  Oo. — At  Oabams,  molybdenite,  bismutbinite.  At  Locb  Lomond,  Salmon 
River,  manganèse  ore. 

Plaister  Oove,  Mabou,  Port  Hood.  etc. — Oypsum,    Near  Sidney,  copper  ores. 
Uttle  Glace  Bay. — Cannel  coal,  melanterite. 
•    New  Annan. — Covellite. 

OOLCHESTER  Co  — Five  Islacds,  Eaat  River.— ^n76.  calcite.  dolomite  (ankerite),  gmelin- 
ite,  benmiite.  chaleopyrite. 

Indian  Point. — Malacbite.  mugnetite,  red  copper,  tetrabedrite. 

Pinnacle  Islands.— ^na^ette.  calcite,  chabazite/  natrolite,  siliceous  sinter. 

Londonderry.  on  brancb  of  Great  Village  River.  —  Ririte  /  ankerite,  TiematUe^  limonite, 
magnetite,  aragouite,  sidi  roplesite.  wad. 

Oook's  Brook. — Ankerite,  hemiitit<'.    Martin's  Brook. — Hématite,  limonite 

Folly  River.— Below  Falls,  ankerite,  pyrite.  On  bigb  land,  east  of  river,  ankerite,  hématite, 
limonite. 

Archibald's  Land.— Ankerite,  barite,  bematite. 

Salmon  River,  soutb  brancb  of. — Chaleopyrite,  hématite. 

Shubenacadie  River.— Anhydrite,  calcite,  barite,  bematite,  oxide  of  manganèse.  At  the 
Canal,  pyrite. 

Stewiacke  River.— ^artte  (in  limestone;  300  tons  mined  in  1885).  Near  Olifton,  gOtbite. 
pyrolusite,  calcile,  Imriie. 

Onslow. — Manganèse  ore 
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OUMBERLAND  Oo.^Cape  Chie^ecto,  barite. 

Oape  â}Or. ^AnaUUêt  apaphylliiel  cbabazite,  farOeite,  laumontite,  mesoUte,  malachite, 
nairolite,  natiw  capper,  obsidian,  red  copper  (rare),  vivianite  (rare). 

Honeshoe  Oove,  east  aide  of  Cape  d'Or.— Analcite,  calcite.  stilbite. 

laie  EUrnte,  souih  side.— Analcite,  apophyllite/  calcite.  heulandits!  natrolite,   mesollte, 

Jogginfl.— Coal,  hématite,  limonite.    Malachite  and  tetrahedrite  at  Seaman's  Brook. 

Pai^dge  Island.— Analcite,  apophpUite/  (rare),  amethysif  agate,  apatite  (rare),  calcite I 
chabazite  (acadialite),  cbalcedony,  cat's-eye  (rare),  gypsum,  hématite,  heulandite!  magnetite, 
êtiWite! 

Swan's  Oreek. — West  side,  near  the  Point,  calcite,  gypsum,  Tieulandite»  pyrite.  East  side.  at 
Wasson's  Bluff  and  viciuit^,  analeitef  apaphyUite!  (rare),  ealeite,  ehabasiu/  (acadialite).  gypsum» 
heulanditef  natrolitef  siliceous  siuter.  * 

Two  Islanda. — Gmelinite,  héliotrope,  moss  agate,  analcite,  calcite,  chabazite,  heulandiie. 

McKay's  Head. — Analcite,  calcite.  heulandiie.  siliceous  sinierf 

Amherst. — Manganèse  ore. 

Spring  HUl  coal  lîeld,  Scotia  mines.    Alunogen. 

DiaBY  Oo.— Briar  laland. — Native  copper,  in  trap,  jasper. 

Digby  Neok,  Sandy  Cove,  and  viciuity.— ^^at«,  amethyst,  calcite,  cJtabazite,  hematUe! 
iaumontitâ  (abundant),  magnetite.  martite,  stilbite,  quartz  crystals. 
Oulliver*!  Hole. — Magnetite,  stilbite  I 
Mink  Oove. — Ametbyst,  cfiabaeite  !  quartz  crystals. 
Nichols  Mountain,  south  side. — Amethysi,  magnetite! 

Williams  Brook.  near  source. — Cltabazite  (green),  heulandite,  stilbite,  quartz  crystaL 
Trout  Oove. — Carnelian.  cbalcedony. 

OXTYSBOBO  Co.— Cape  Canseau,  andalusite.    Sherbrooke.— OetaTtedrite. 

HALIFAX  Co.  -^Gkiy's  River,  galena  in  limestone.  Southwest  of  Halifax,  gamet,  staurolite, 
tourmaline. 

Tangier.—Oold  /  in  quartz  veins  in  clay  state,  associated  with  auriferous  pyrite,  galena, 
hématite,  arsenopyrite,  and  magnetite.  Gold  at  Country  Harbour,  Fort  Clarence,  Isaac's  Harbour, 
Indian  Uarbour.  Laidlow's  Farm,  Lawrencetowu,  Sherbrooke,  Salmou  River,  Wine  Cove,  and 
otber  places.    At  Hammond's  Plains  and  Musquodoboit,  molybdenite,  pyrolusite. 

Hants  Oo.— Oheverie. — Oxideqf  manganèse  (in  limestone),  gypsum.  Petite  River,  gypaum, 
oxide  of  manganèse. 

Walton. — Pyrolusite^  manganite. 

Teny  Oape.— Manganèse  ores,  dog-tooth  spar. 

Windsor.— Calcite,  gypsum  (great  bed),  with  cryptomorphite  (baronatrocalcite),  howlite, 
mirabilitc  selenite,  aragonite.  epsomite,  ulexite.  At  Rawdon,  manganite,  stibnite,  of  which 
758  tons  were  exported  in  1885,  turgite,  hématite. 

Brookville.— Howlite,  ulexite.  caeholorMl  carnelian. 

Newport  Station.— Howlite,  ulexite.     Noël,  bowlite. 

Douglas.— Psilomelane,  pyrolusite.     Seven  Mile  Plain,  pyrite. 

Rings  Oc— Black  Rock. — Centrallassite,  cerinite,  dog-tooth  spar,  cyanolite.  A  few  miles 
east  of  Black  Rock,  prebnite?  stilbite  ! 

Oape  Blomidon.— On  tbe  coast  between  the  cape  and  Cape  Split,  the  followiug  minerais 
occur  in  many  places  ^some  of  tbe  best  localities are  nearly  opposite  Cape  Sbarp):  analcite  !  agate! 
ameViyst!  apophyllitef  calcite,  ehaleedony  {h\ue),  steeleite,  cbabazite,^m€^tmYe(lederite).  hématite, 
heulandite  !  laumontite,  magnetite,  malachite,  mesolite,  native  copper  (rare),  natrolite  !  psilome- 
lane.  stilbite  !  thomsonite,  f  arOelite,  quart». 

North  Mountains. — Ametbyst,  bloodstone  (rare),  ferruginous  quartz,  mesolite  (in  soil), 
Viornsonite  ! 

liong  Point,  five  miles  west  of  Black  TSLooIl.— Heulandite,  laumontite,  stilbite! 

Morden. — Stilbite,  apop?iyllite,  mordenite. 

Scott's  Bay. — Agate,  ametbyst.  dialcedony,  rutile,  mesolite,  natrolite. 

Woodworth's  Oove.  a  few  miles  we^^t  of  Scott's  Bay. — Agate  !  dialeedony  !  jatpcr,  rutile. 
Kentville,  pyrolusite.     Hall's  Harbour,  stilbite,  spbœrostilbite. 

LiTNENBEBa  Oo.— Ohester. — Gk)ld  River,  gold  in  quartz,  pyrite,  arsenopyrite. 

Oape  la  Hâve.— i^ynte.    The   *'0ven8,"  gold,  pyrite,  arsenopyrite.     Petite  River,  gold 

in  slate. 

PI0TOX7  Oo.— Piotou. — Jet,  oxide  of  manganèse,  limonite.  At  Roder's  Hill,  six  miles  wesi 
of  Pictou,  barite.    On  Caribou  River,  gray  copper  and  malachite  in  lignite. 

Albion  Mines. —Coal,  limonite.  East  River,  limonite,  hématite,  magnetite,  siderite,  ankeiite. 
On  Sutberland's  R.,  siderite. 

Smithfield. — Argentiferous  galena 
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QXIEBir'8  Oo. — Westfield.— Gold  \u  quartz,  pyrite,  arsenopyrite. 

Five  Riven.— Near  Big  Fall,  gold  in  quartz,  pyrite,  arsenopyrite,  limouite. 

RIOHMOND  Oo.— West  of  Plaister  Oove.  barite  and  calcite  in  sandstone.  Nearer  the 
Coye,  calcite,  fluoriie  (blue),  siderite,  ffjfp&um  in  beds  of  great  thickness  (giving  the  name  to 
Plaister  Cove). 

Srelburne  Oo. — Shelbume.— Near  mouth  of  harbor,  gamets  (in  gneiss).  Near  the  town, 
rose  quartz. 

Jordan  and  Sable  River.— ^auro^  (abundant),  schiUer  spar. 

STDITET  Oo. — Hills  east  of  Lochaber  Iiake.— Pyrite,  chalcopyrite,  siderite,  hématite. 
Mozriatown. — ^Epidote  in  trap,  gypsum  (making  a  clifl  of  300  feet,  near  Ogden's  Lake). 

Tarmouth  Oo.— Oream  Pot,  above  Cranberry  Hill.— Gold  in  quartz,  pyrite.  Cat  Rock, 
Fouchu  Point,  asbestus,  calcite. 


PROVIHOE  OF  NEW  BRUNSWIOK. 

Albert  Oo.^Hopewell  on  Sbepody  Bay. — Gypsum,  manganèse  ores. 
Albert  BCines. — Near  Hillsboro',  (UbertUe  (large ly  ezported). 

Shepody  Mountain. — Alunite  in  clay,  calcite,  pyrite,  manganite,  psilomelane,  pyroUuitâ, 
gypsum  (quarried),  anhydrite  (with  the  gypsum). 

Oarleton  Co. — Woodstock.— Chalcopyrite,  hématite,  limonite,  wad. 

CBARiiOTTE  oo.— Oampobello,  at  Welchpool. — Spbalerite,  chalcopyrite,  bomite,  galena, 
pyri.le 

At  head  of  Harbour  de  Lute. — Galena. 

Deer  Island,  on  west  side. — Calcite,  magnetite,  quartz  crystals. 

Digdighash  River. — Ou  west  side  of  entrance,  calcite!  (in  conglomerate),  chalcedony.  At 
Holliug  Dum,  graphite. 

Grand  Manan. — Between  Northern  Head  and  Dark  Harbour,  agate,  amethyst,  apophyUiU, 
calcite,  hemutite,  heulaudite,  jasper,  magnetite,  natrolite,  stilbUe. 

Moore's  Milla.—Andal usité  (chiastolite),  staurolite. 

Whale  Oove. — Calcite/  heulaudite,  laumontite,  stilbite,  semi-opeUf 

Wagaguadavic  River,  at  entrance.— Azurite.  chalcopyrite,  in  vdns,  malachite. 

Olouoester  Oo.— Tête-k-Qouche  River,  eight  miles  from  Bathurst.— Chalcopyrite 
(mined).  oxi<ie  of  manganèse  !  formerly  mined. 

KINOS  OO. — Sussez. — Near  Cloat*s  mills,  on  road  to  Belle  Isie,  argentiferous  galena.  One 
mile  north  of  Baxter's  Inn,  speeular  iron  in  crystals,  limonite.  On  Capt.  McCready's  farm, 
êeUnite  ! 

XJpham.—MangaTiete  ores,  gjrpsum. 

Restigk)IT0HB    Oo. — BeUedune   Point. — Caldie!    eerpentine,  verd-^rUiqtte.     Dalhoui^, 

agate,  caruelinu. 

St.  John  Oo. — Black  River. — On  coast,  calcite,  chlorite,  chalcopyrite,  hématite! 
Brandy  Brook.— Epidote,  hornblende,  quartz  crystals. 
Oarleton. — Near  Falls,  calcite. 

Ohance  Harbour. — Calciie  in  quaitz  veins,  chlorite  iu  argillaceous  and  talcose  slate. 
Iiittle  Dipper  Harbour. — On  west  side,  in  greenstoue.  amethyst.  barite,  quartz  crystals. 
Moosepath. — Feldspar,  amphibole,  muscovite.  black  tourmaline. 
Mnaquash. — On  east  side  harbor,  copperas,  graphite,  pyrite. 
Shannon's  — ('hrysolite,  serpentine.     East  side  of  Musquash,  quartz  crystals! 
Portland.— At  the  Falls.  graphite. 
Port  Howe  Hill. — Calcite,  graphite. 

Orow's  Nest. — Asbestus,  chrysolite,  magnetite.  serpentine,  steatlte. 
Iiily  Iiake. — Whiteaugite?  chrysolite,  graphite,  serpentine,  steatite  talc. 
How'b  Road. — Two  miles  out.  epidote  (iu  syenite),  steatite  in  limestone,  tremoUie. 
Drury's  Oove.— Gmphîte.  pyrite,  pyrallolite  ?  indurated  talc. 

Quaco,  at  Lighthouse  Point. — Large  bed  of  oxide  of  mnngdnese.  Shcldon's  Point,  actin- 
olite,  asbestus,  calcite,  epidote,  malachite,  hématite. 

Oape  Spenaer. — Asbestus,  calcite,  chlorite,  hématite  (in  crystals). 
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Westbeaoh. — At  east  end  on  Evans's  farin,  chlorite,  talc,  quarU  eryêiaU.  Half  a  mfle  weak» 
chlorite,  chalcopyrite.  magnesite  (veiu),  maguetite. 

Point  Wolf  aod  Salmon  Ri^er.— Asbestus,  chlorite,  chrysoooUa,  chaloopyiite,  bornite,  pyrite. 

ViOTORlA  Oo. — Tabique  River. — Agate,  eamelian,  jasper.    At  mouth.  aouth  aide,  galena. 

At  inoutl)  of  Wapakanegan.— Gypsuni,  sait  spriug. 

Petticodiac. — Selenite,  gypsum.    Three  miles  aTOve,  stalactites  (abund&Dt). 

Qniaabia  River.— Blue  phosphate  of  iron.  in  clay. 

WESTMORSZJOn)  Co.—Bellevue.— Pyrite.  Dorchester.  on  Taylor*8  Farm,  cannel  coaî, 
clay  ironstone.     On  AyerV  Farm,  aspbaltum,  petroleum  spring. 

Ghrandlanoe.— Apatite,  selenite  (in  large  crystals).    Memramcook,  coal  (albertite). 

York  Oo.— Near  Fredericton,  Prince  William  parish.  Brunswick  mine,  siibniU  (mined), 
natite  antimony,  jamesonite.  berthierite,  ketiuesite.  valentinite. 
PoUook  River.— Stibnite,  Un  pyriiest  in  granité  (rare). 

PROTnrOB  OF  BRITI8H  Ck>LnMBXA. 

Barclay  Sonnd,  Van  couver  Is. — ^Ilvaite. 

Oariboo  District.— Native  gold,  ealena. 

Cherry  Oreek,  88  m.  £.  of  Head  of  Okanagon  Lake.— Argentif.  tetrahedrite,  galena» 
sphalerite. 

Fraxer  River. — Near  Ly tton ,  boulders  of  néphrite.  Poster  Bar,  22  m.  above  Lytton,  atibnite» 
massive  gamet,  tetrahedrite.  ankerite.  8even  m.  up  Wilson  Creek,  native  arsenic.  10  m. 
below  Lillicoot,  platinum. 

Omi&ica  X)iatrict. — Vital  and  Silver  Creeks,  native  gold,  argentif erous  galena,  native  stlver» 
arquerite. 

Howe's  Sound. — Bornite.  molybdenite,  mica. 

Tezada  Id. — Magnetite.  Halaspina  copper  mine,  andradite,  chalcopyrite,  tremolite» 
dolomite. 

Shuawap  laake. — Bismuthinite. 

Hi-hum  Ijake.  south  of  Lioon  L. — HyaUU. 

Kootanie  Lake. — At  tbe  International  Claim  and  Hendriz  Camp,  galena  (argent.),  tetrahedrite. 

Jarvis  Inlet,  Salmon  Arm. — Bornite. 

Ice  R.  (brauch  of  the  Beaver  Foot,  Rucky  Mts.). — Sodalite, 

Hector  (or  Kicking  Horse)  Paas,  Rocky  Mts. — At  the  £benezer  mine,  clnnabar. 

Rlecillewaet  R.,  Selkirk  Range.— Tetrahedrite  (argentif.),  galena,  pyrite,  chalcopyrite» 
sphalerite. 

Kamloops  Lake,  Tranquille  R.— Gold,  platinum,  in  gravel. 

Nicholas  Valley. — At  the  Stump  mines,  tetrahedrite. 

North  Thomson  R.— Cyanite,  tetmhedrite. 

Otter  Tail  Oreek.— Cookeite  (?)  witli  gulena. 

Peace  R.— At  Fort  St.  John,  on  cliffs  of  shale,  mirabilite,  epsomite. 

Similkameen  R. — In  gravel.  gold,  plnilnum. 

Skeena  R. — Oarnet  !  m  mica  schiçt. 

Tulameen  R.,  Granité  Creek.— In  gravel,  gold,  platinum. 

North- WEST  territort. 

Eeewatin.— Mouth  of  Churchill  river,  la7Ailile. 

Bmoky  R. — Native  sulphur,  sal-ammouiac. 

N.  Saskatchewan.— Chemawinite  on  the  sbores  of  Cedar  Lake. 

Yukon  R.— €k>ld  in  placers,  néphrite. 


NBWFOUNDLAND. 


Antony's  Island. — PyrUe, 

Oatalina  Harbour.— On  the  shore,  pyrUe  ! 

Ohalky  ^ïSX.—Feldspar. 

Oopper  Island,  one  of  the  Wadham  gTom.^ChaXc&pyrUô, 

Conception  Bay.— On  tbe  shore  south  of  Brigus,  bornite  and  tetrahedrite. 

Bay  of  Islands. — Southern  shore,  pyrite  in  slate. 

Lawn. — Oalena,  cerargyrite,  praustUe,  argeniùe. 

Placentia  Bay— At  La  Manche,  two  miles  eastward  of  Little  Southern  Harbour,  gaUnal 
On  tbe  opposite  side  of  the  isthmus  from  Placentia  Bay,  barite  in  a  large  vein,  occasionaUy 
accompamed  by  chalcopyrite. 

9hoal  Bay.— South  of  St.  John 's,  chalcopyrite. 

Tilt  Oove. — jSiccoiUe» 

Trinity  Bay. — Western  extremity,  barite, 

Barbour  Great  St.  Lawrence.— West  side.  galena. 


INDEX  TO  SPECIES. 


NoTB.— NameB  of  nnmbered  species  and  of  a  few  important  synonyme  are  printad&tfieaTy^ 
faoed  type. 


»,741 
Aarite,  71 
Àbicbite,  705 
Abraum  aalts,  Abraumsalze, 

988 
Abrazite.  586 
Abriachanite,  400 
Acadialite.  589 
Acanthita,  58 
Acerdese,  248 
Acerilla,  50 
Achates,  189 
Achirite.  468 
Achmatite,  516 
'Acbmit,  864 
Achrematite,  993 
Achroite,  551 
Acbtaragdite,  485 
Achtarandit,  Achtarynâit,485 
Acicular  bismuth,  129 
Aciculite,  129 
Acmite,  864 
Acqua,  205 

ActiDolite,  Actinote,  885,  889 
Actynolite,  885 
Adamantine  spar,  210 
Adamas.  8 
Adamine,  786 
Adamite.  786 
Adamsite,  614 
Adelite,  1052 
Adelpholite.  781;  486 
Adinole.  828 
Adipite»  589 
Adipocerite,  997 
Adipocire,  997 
Adiilar,  Adularia,  815,  818 
JSdelforsite.  878,  587 
iSdelite,  580 
^^rine.  364 
^'nHte,   864,  1046 
JEnigmatite,  408 
Trinité,  1025 
JSrosite,  181 
iErugite,  870 
JËs  Cyprium.  20 
fschynite.  742 
iSthiops  minerai,  68 
Afrodite,  675 
Aftalosa.  Aftalosia,  897 


Aftonite,  e.  Aphtonlte,  187 
Agalite,  678 
Agalmatolite,  622,  691 
Agapbite,  844 
Agaric  minerai,  268 
Agata,  Span.,  v.  Agate»  189 
Agate.  189 
Agate-jasper,  189 
Aglaite,  868 
Agnesite.  807 
AgricoUte.  448 
AgsteiD,  1002 
Agua,  205 
Aguilarite,  1025 
Af^stite,  762 
Algue-marine,  405 
Aikinite,  129 
Aimaûbrite.  886 
Aimant,  22^ 
Aimatolite.  802 
Aioalite,  285 
Ainigmatit.  408 
Aitbalite.  258 
Aikite,  1008 
AkaDtbit,  58 
Akanticone,  516 
Àkermanite,  476 
Akmit,  864 
AkoDtit.  101 
Alabandin,  64 
Alabandite.  64 
Alabaster.  983;  268 
Ahibastron,  937 
Alalite,  352 
Alaskaite,  114 
Alaun,  951 
AlauDspatb,  974 
AlauDstein.  974,  978 
Albâtre,  938 
Albertite,  1020 
Albin,  566 
Albite,  327,  1025 
Alcaparossa  amarlUa,,  978 

verde,  941 
Alexandrite,  229 
Algerile,  473 
Algodonite,  45 
Alipite.  678 
Alisonite,  51 
Alite.  154 

Alizite,  «.  Alipite,  678 
Allactite.  Allaktit.  800 


Allagite,  880 
AUanite,  522 
Allemontite,  12 
Allochroite,  437,  442 
Alloolaaite,  102 
Allogonite,  760 
Alloklas,  102 
Allomorpbite,  900 
AUopalladium,  28 
AUophane,  693 
Allophite,  705 
Alluaudite,  757 
Allume,  961 
Almagrerite,  912 
Almaodine,  Almandite,    487, 

441;  221 
Alofanita,  8pan.,  «.  AllopluuM 
Alquifoux,  60 
Alshedite,  712 
Alstonite,  283 
Altaite,  61 
Alum,  Native.  951 

Ammouia,  952 

Feather,  954 

IroD,  954 

Magnesia,  953 

Mauganese,  955 

Potash,  951 

Soda,  952 
Alumbre,  951 
Alumen,  951 
Alumian.  923 

Alumina,  210:  e.  Alnmfafam 
Aluminates.  220  §t  êeq. 
Aluminilite,  974 
Alomlnite,  970 
Aluminium  arsenates,  780,846 

borate,  875 

carbonates,  299,  800 

chloride,  165 

fluorides,  166,  168, 178,  179, 
180.  181 

hydrates,  246,  251,  254 

mellate,  994 

oxide,  210 

phosphates.  781,  798,  799, 
824,  825,  842,  848,  844, 
845,  846,  847.  850,  855, 
868 

silicates.  486,  492,  496,  498, 
500.  558.    560,    561,  685 
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Aluminium   sulphates,   928; 
(10.   H.0)  958,  970,  971; 
961,952,958 
Aluminium  ore,  251 
Alumocalcite,  196 
Alumstoue,  974 
Alun,  951 
Alunite,  974 
Alunogen,  958 
AUirgite,  685 
Alvite,  487 
Amalgam,  native,  28 

Goia,  19 

Silver,  28 
Amarantite,  967 
Amatista.  Sp.,  «.  Amethyst 
Amazonite,  823 
Auiazonstoue.  838 
Ambzir.  8p.  t  v.  Amber 
Amber.  lOOi.  1004 
Amberite,  1007 
Amblygonite.  781 
Amblyslegite,  850 
Ambrile.  1007 
Ambrosiue,  1007 
Amesite,  655 
Ametbyst,  187,  762 

Oriental,  212 
Amiaut,  886 
Amiauthoide,  886 
Amianthoide  mugnesite,  263 
Amianthus,  886,  669 
Ammiolite,  865 
Ammochrysos,  618 
Ammonalaun,  952 
Ammoualun,  952 
Ammoiiia,  v.  Ammonium 
Ammonia  alum,  952 
Jlmmonium  borate,  882 

carbouate,  294 

chloride,  157 

oxalate,  994 

phosphates.  806,  826,  882 

«ulphates,    894.   896;    980, 
948.  952 
Amoibite,  90 
Amphibole,  885,  1026 
Amphibole  Group,  882-404 
Amphibole    anthophyllite, 

386.  890 
Amphicrt^ne,  842 
Aniphilogite,  614 
Amphithiilite,  824 
Amphodelite,  887 
Anagenite,  f>.  Chrome  ocher, 

697 
Analcime,  595 
Analcima  carnea,  474 
Analcite,  595 
Anaizim,  595 
AnaUse.  240 
Anauxite,  689 
Ancudite.  685 
Andalusite,  496 
Anderbergite,  487 
Andesine,  Andésite,  888 
Andradite,  437,  442 
Androasberpolite,  681 
Andicolite.  S81 
Andrcnrsite.  854 


Anflbola.  885 
Anglarite.  115,  814 
Anglesite,  907 
Anglesite,  Cupreous,  927   * 
Anhydrite.  910 
Animikite,  48 
Ankerite,  274 
iimiaoergne,  oio  - 

Ânnerôdite.  741 
Annite,  684 
Anuiviie.  187 
Anomalite,  1027 
Anomite,  627,  629 
Anorthite   887,  1027 
Anorthoclase,  Anorthose,  824 
AnorthoU.  887 
Anthochroite,  857 
Authogrammiie,  884 
Anthofite,  884,  891 
Anthophyllite,  884  891 

Hydrous,  385,  898 
Aulhosîderite,  702 
Anthracite,  1021 
Anthraconite,  267 
Anthracoxen,  1012 
Anthracoxenite,  1012 
Anthrax,  210.  220 
Anthraxolite.  1024 
Antiedrite,  599 
Antigorite.  669 
Antillite.  705 
Antimoine  natif,  12 

oxidé.  199 

oxidé  sulfuré,  107 

sulfuré,  86 

sulfuré  nickelifère,  91 

sulfuré    plombo-cuprifère, 
126 
An  timon,  Gediegen,  12 
Antimouarseu,  12 
Antimonarsen nickel,  71 
Autimonate  of  lead,  862 
Aktimonates,  861  et  $eq, 
Antimonbleiblende,  129 
Antimonbleikupferblende, 

126 
Antimoubleispath,  862 
Autimonblende,  107  « 

Antimoublomma,  199 
Antimonbltlthe,  199 
Antimonfahlerz,  187 
Antimouglanz,  36 
Antimonial  arsenic,  12 

copper.  118 

copper  glanée,  126 

nickel.  72 

ocher.  203 

red  silver,  181 

silver.  42 
Aktimonideb,  42  et  seq. 
Antimouio  rojo,  rosso,  107 
Anlimonite.  86 
Antimonite  of  mercury,  866 
Antimonites,  861  et  seq, 
Antimoukupferglanz,  126, 128 
Antimonnickel,  72 
Antimonnickelglanz.  91 
A  nti  m  on  ocher.  208 
Antimonophyllite,  200 
Antimonoxyd,  199 


Antimonsaures  Bleiozyd,  869 
Antimonsilber.  42 
Antimonsilberblende,  181 
Antimonsilberglanz.  148 
Antimony,  Arsenical,  12 

Oray.  86:  122 

Native,  12 

Plumose  ore  of,  122 

Red.  107 

White.  199 
Antimony  oxides,   198,   199, 
208 

oxvsulphide.  106 

suiphide,  86 

trisulphide,  36 
Antimony  blende,  107 
Antimony  bloom,  199 
Antimony  glance.  86 
Antimony  ocher,  208 
Autlerite.  928 
Antophyllit,  384 
Antozonite,  168 
Antriinolite,  605 
Apatelite,  969 
ApaUte,  762,  1027 
Aphanèse.  Aphanesite,  795 
Aphérèse,  786 
Aphrite,  267 
Aphrizite,  551 
A'^hrodite.  675 
Aphroselenou,  986 
Aphronderite,  660 
Aphthalose,  897 
AphthitaUte,  897 
Aphthonite.  137 
Apjohnite,  955 
Aplome.  437,  448 
Apofilita,  8p,,  «.  Apophyllite 
Apophyllite,  566 
Apotome,  906 
A  pyrite,  551 
Aquacreplite,  705 
Aquiiniarine,  405;  762 
Arœoxene,  789 
Aragonite,  281,  1027 
Aragon  spath,  281 
Aragotiie,  1013 
Arcanite.  897.  898 
Alchifoglio,  60 
Archise,  70 
Arcilla,  686 
Arcticite,  408 
Arctolite.  705 
Ardennite,  542 
Arendalite,  516 
Arequipite,  866 
Axfv^edsonite,  401 
Argent  antimonial,  42 

antimouié  sulfuré,  124,  VU 

bromure,  159 

corné.  158 

des  chats,  613 

fragile,  148 

gris  antimonial,  124 

loduré,  160 

mol^^bdique,  40 

muriaté,  158 

natif.  19 

noir,  148 

rouge  antimoniaitt,  181 
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Argent  rouge  iirseDicale,  184 

seléniure,  ô^ 

sulfuré,  46 

sulfuré  antimonifère  et  cu- 
prifère, 124 

siUf  uré  Hexible.  58 

sulfuré  fragile,  148 
Argentine,  2(57 
Argenttte,  46 
Argento  nativo,  19 

rosso,  131,  184 
Argentobismutlte,  116 
ArgeDtopyrite,  58 
Argyrit,  46 
Argyroceratite,  158 
Axiyrodite,  150 
Argyropyrite,  58 
Argyropyrrhotin,  57 
Argyrose,  46 
Argyrythrose.  181 
ArTcite,  586 
Arite.  71 
Arkansite,  248 
Arksutlte.  168 
Arktolit.  7a5 
Armeuiuu  whetstone,  dll 
ArDÎmite,  068 
Aroinite,  954 
Arquerite.  28 
Ari-agonite,  281 
Arrheuite,  745 
Arsen,  Il 
Arseuao  timon,  12 
Arsenanlimonnickelglanz^  91 
Arsenargentile,  48 
Arsenates,  747  et  êôç. 
Arsen blende.  85 
Arseneisen,  96 
Arseneisensinter,  867 
Arsenglanz,  12 
AneiJo,  11 

Antimonial,  12 

NatiTe,  11 

White,  198 
Arsenic  blanc,  198 

jaune,  85 

oxide,  oxydé,  198.  199 

rouge,  88 

sulfuré,  88,  85 

sulphides,  88,  85 
Arsenic  bloom.  198 
Arsenical  antimony,  12 

bismutb,  12 

cobalt,  87.  100 

oopper,  44 

nickel,  71 

red  silver,  184 

silver,  48 
Arsenicite.  827 
Arsenico.  11  , 
Arsenidks,  42  et  êeq 
Arsenige  SAure,  198 
Arsen ikalkies,  97 
Arsenikan  timon,  12 
Arsenikbleispatb,   tf.  Mimet- 

ite.  771 
Arsen  ikblomma,  198 
ArsenikblQthe,  198,  827 
Arsenikeisen,  96 
Arsenikfahlerz,  187 


Arsenlkelanz,  12 
Arsenikkalk,  198 
Arsenikkieb,  96,  97 
Anenikkobalt.  100 
Arsenikkobalteisen,  100 
Arsenikkobalikies,  98 
Arsenikkupfer,  44 
Arsenlkmaugan,  108 
Arsenikulckel,  71,  88,  101 
Arseniksilber,  48 
Arseniksilberblende,  184 
Arseniksiuter,  821 
Arsenikspiessglanz,  12 
Arsenikwismuth,  12 
Arseniopleite,  808 
Arseniosiderite,  800 
Arsenious  oxide,  198 
Arsenile.  198 
Arsenites,  861  et  êeq. 
Arsennickelglanz,  90 
Arsenocrocite,  800 
Arsenolamprite,  12 
Arsenolite,  198 
Arsenomelan.  112 
Arsenopyrite.  97 
Arsenosiderite,  96 
Arsenotellurite,  107 
Arsenous  acid,  198 
Arsenpbyllite,  199 
Arsenwismutbkupfererz,  160 
Asbeferrite.  886,  891 
Asbestus.  886,  389,  669 

Blue.  400 
Asbolan,  257,  258 
Asbolite.  257.  258 
Aschentrecker,  551 
Ascbenzieher,  551 
Asfalto.  Bpan.,  v.  Asphaltom 
Asiderite,  82 
Asmanite,  198 
Asparagus-stone,  762 
Aspasiolite,  421 
Asperolite,  699 
Aspbaltène.  1017 
Aspbaltum,  1017 
Aspidelite,  712 
Aspidolite.  684 
Asteria,  212 
Asteriated  quartz,  187 

sappbire,  212 
Asteroite,  857 
Astocbite.  1027 
Astrakan! te,  946 
AstrophyUite.  719 
AUc&3iite.  172 
Ateliua,  Atelite.  174 
Atelestite.  804 
Atheriastite,  478 
Atlaserz,  294 
Atlasite,  298 
Atiasspatb,  266 
Atopite,  861 
Atrameiistein,  941 
Atrameutum,  941 
Attacolite,  847 
Auerbacbite,  486 
Auerlite.  489,  1027 
Augelite.  847 
Angite,  352,  858 
Auina,  481 


Auralit,  421 
Anxichalcite,  298 
Auriferous  pyrites,  85 
Auripigmentum.  85 
Auro  tell  ur  Ile,  108 
Aurum  graphicum,  108 

paradoxum,  11 
Automolite,  2:^3 
Autunite,  857 
Avalite,  617 
AvHsite,  704 
A  vent  urine  feldspar,  880 

quartz,  188 
Ax-stone,  871 
Aadnite,  527 
Awaruite,  29 
Azarcon  native,  281 
Azor-pyrrbite,  728 
Azorite.  482,  484 
Azufrado,  871 
Azufre,  8 

Azuré  spar,  or  stone,  798 
Azurito,  295;  798 
Azzurrita,  295 


B 


Babel  quartz,  190 
Babingtonita.  881, 1027 
Babylonian  quartz,  190 
Bagrationite.  518,  522 
Baierine.  781 
Baikalite,  356 
Baikerinite,  999 
Baikerite,  998 
Balas  ruby,  221 
Balkeneisen,  29 
Ballesterosite,  85 
Baltimorite,  663,  669,  898 
Balvraidite.  706 
Bamlite.  498 
Bandeisen,  29 
Bandiaspis,  190 
Baralite,  v.  Bavalite,  668 
Baroenite,  865 
Bardiglio.  267 
Bardigllone,  910 
BaretUte,  706 
Baricalcite,  269 
Barilla  de  cobre,  22 
Barite,  899,  1027 
Barium  carbonates,  284,  288^ 
289 

nitrate,  872 

silicates.  821,  562,  576,  581, 
599 

sulphate,  890 
Barium urauit,  859 
Barkevicite,  408 
Barkevikite,  408 
Barklyite.  212 
Barnhardtite.  82 
Barolite,  284 
Baroselenite,  899 
Barrandite,  824 
Bartholomite,  975 
Barsowite,  340 
BaiTlite,  562 
I   Barysil,  421 
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BaryiUite.  421 

Barystrontianite,  285 
Baryt,  Barytes.  809 
Baryta.  v.  BariuDi 
Bajyta-feUlspar,  821,  822 
BarytbioUte,  62d 
Barytite,  Barytine,  899 
Baryt- Harinotome,  579 
Barytkreuzstein,  581 
Banrtocalcito,  289;  288 
BarytocelesUte.  906;  902 
Barytocôleatin,  900,  906 
Barytophyllh,  640 
Barytsalpeter,  872 
Baryturanit,  859 
Basaltic  hornblende,  886 
Basaltine,  852 
Basanite,  189 
Basaiiomelao,  217 
Basiceriue,  291 
BasUte,  851 
Bastnâaite.  291 
Bastnaesite,  291 
Bastouite,  682 
Bathvillite,  1008 
Batracbite.  449 
Baudisseiite.  274 
Baulite,  821 
Bauzito.  251 
Bayalite,  658 
Bayldonite,  887 
Bean  ore.  250 
Beaumuutite,  574;  1087 
Beauxite,  251 
Beccarite,  486 
Bechilite,  888 
Beckite,  190 
Beegerite,  145 
Beekite.  190 
Beilsteiu,  886 
Beinbrucb,  268 
Beinwelle.  268 
Bell-metal  ore.  88 
Belonesia,  992 
Boloneaite,  992 
Belouit,  129 
Belonites,  1050 
Belonospharites,  1082 
Bementite,  704;  492 
Beuzol,  «.  Beuzene, 
Beraunite.  848 
Berengelite»  1019 
Bergaïu^iskite,  386,  892 
Bergblau.  295 
Bergluitter,  954 
Bergkrystall,  v.  Quartz,  187 
Berggelb,  250 
Berggrau,  699 
Bergbolz.  389.  711 
Bergkork,  889 
Bergleder,  386 
Berginannite,  600 
Berginebl,  268;  «.  Infaaorlal 

eartb,  196 
Bergmilcb,  268 
BergOl.  1015 
Bergpech,  1017.  1005 
Bergsalz.  154 
Bergseife.  690 
Bergtheer.  1015.  1017 


Bergzimdererz,  128 
Berillo.  BerUo,  405 
Berlauite,  668 
Berlinite,  847 
Bemardinite,  1028 
Bemonite,  259 
Bemstebi,  1002,  1004 
Berthierioe,  658 
Barthierite,  114 
Bartrandite.  545, 1028 
Béryl.  405.  1028;  762 
Béryllium  aluminate.  229 

borate.  878 

phosphates,  758.  760 

silicates.  818,  405,  462,  546; 
417,  418,  484,  485,  460. 
508 
Beryllonite.  758 
Berzelianite.  52 
BenelUte.  758;  811 
Berzeline.  52;  431 
Bei-zelite.  170;  758 
Beta-jauliDsite.  1006 
Betume.    Betun.    JS^fMn.,  «. 

Bituineu 
BeudanUte.  868 
Beurre  de  Montagne.  954 
Beustite.  516 
Bayrichite.  76 
Bhreckite.  706 
Bieberite.  948 
Bieirosite.  868 
Bielzite,  1019 
Biharite.  692 
Bildstein.  622 
Bindheimite,  862, 1028 
Binnite.  118;  112 
Biotina.  Biotine.  887 
BioUte.  627 
Bipbosphanimite.  807 
Bischofite.  176 
Biamite.  200 
Bismuth.  Native.  18 
Bismuth  arsenates,  804.  860 

carbonate,    290;    hydrous, 
307 

oxycbloride.  174 

silicate.  436 

sulphide,  88 

tellurate,  979 

telluride.  39.  40 

triozide,  200 

trisulphide.  38 

uranate.  898 

vanadate.  755 
Bismuth  gold,  15 
Bismuth  nickel.  76 
Bismuth  ocher.  200 
Bismuth  silver.  45 
Bismuthaurite,  15 
Bismuth ine.  88 
Bismuthinite.  88.  1028 
Bismutholaraprite.  88 
Bismutina.  88 
Biamutite.  307 
Bisrauto  natiyo,  13 
Bismutoferrite,  562 
Bismutosphœrlte.  290 
Bitterkalk.  271 
Bittersalz.  938 


Bitter  spar,  271 
Bitterspaih,  271 
Bitterstein.  515 
Bitume  de  Judée,  «.  Aiiifa»l- 
tum 

élastique,  1018 

glutiueux.  1016 

liquide,  1015 

yisqueux,  1016 
Bitumen,  1017 

£lastic.  1Q18 

Yiscid,  1016 
Bituminous  coai,  1021 
Bielkite.  121 
Black  copper,  209;  268 

diamond.  4 

gold,  15 

hématite,  267 

Icad.  7 

manganèse,  280«  267 

silver,  148 

tellurium,  106 
Black  Jack.  69 
Blackmorite,  196 
Blakeite,  966 
Blftttereiz,  106 
Blatterine,  Blfttterin,  106 
Blfttterkies,  «.  Marcasite.  94 
Blftttertellur,  106 
Blatterzeolith,  674 
Blaubleierz.  60 
Blaueisenerde  814 
Blaueisenstein.  400 
Blauspath.  798 
Blei-aluminat.  866 
Blei.  Gediegen.  24 
Bleiantimon^lanz,  112 
Bleiantimonit.  122 
Bleiarsenglanz,  112 
Bleiai-seuit.  120 
Bluibismutit.  121 
Bleichromat,  918 
Bleierde,  288 

Bleifahlerz,  v.  BouniODite.121 
Bleigelb.  v.  Wulfenite,  969 
Bleiglanz.  48 
Bleiglas.  908 
BleiglHtte,  209 
Bleiglimmer,  288 
Bleieummi,  856 
Bleibomerz,  2tô 
Bleikerat.  292 
Bleilasur.  927 
Bleimolybdat.  989 
Bleinière.  862 
Bleinierite.  862 
Bleioxyd.  209 
Bleischeelat,  989 
Bleischimmer.  129 
Bleischwarae,  288 
Bleischwdf,  48 
Bleiselenit,  981 
Bleisilberantimonit,  128 
Bleispath.  286 
Bleivitriol,  908 
Bleiwismuthglanz,  114 
Blende.  69 
Bleu  Egyptien,  de  Pooisolc^ 

1061 
Blôdite.  946 
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filodsten,  218 
Blôdite.  Bloedite.  946 
Blomstrandite.  746 
Bloodstone,  188.  218 
Blue  asbestus.  400 

copper.  68 

Egyptian,  1051 

f eldspar,  798 

iron  earth,  814 

ïohQ.  161 

lead,  V,  Qalena,  48 

malachite,  295 

Bpar,  798 

talc,  658 

vitriol.  944 
Blumenbachlte,  65 
Blumite,  982 
Blutstein,  218 
Blyglans,  48 
Blyspat,  286 
SoUerrite,  817 
Bodenite,  526 
Bohnerz,  250 
Bog-butter,  1029 
Bog-lroa  ore,  250 

manganèse,  257 
Bogoslovskite,  700 
Bole,  Bolus,  688 
Boléite,  1028 
Bollvianite,  107 
Bolivite,  88 
Bolognian  spiir,  899 
Bolopherit,  852 
Boltonite,  450 
Bombiccite.  1012 
Bombite,  1029 
Bone-phosphate,  768 

turquois,  845 
Bonsdorffite,  421 
Boort,  4 

Boracic  acid,  255 
Boracite,  879 
BoRATBS,  874  et  uq. 
Borax,  886 
Borazit,  879 
BoTdite,  565 
Bordosite.  28,  159 
Borickite,  852 
Boric  acid,  255 
Bornlne,  89,  40 
Bornite.  77 

Bôrnsteiii,  «.  Bemstein,  1009 
Borocalcile.  888 
Boromagueslie,  878 
Boron  hydrate,  255 

silicates,  490,  502,  505,  527, 
551 
Boron atrocalcit,  887 
Bon.  4 

B^ryckite,  852 
Boschjesmanite,  955 
Bosjemanite,  955 
Bostonite,  669,  671 
Botallackite,  172 
Botryogen,  973 
Botryollte.  502 
Botryt,  972 
Boolangerite,  129 
fiourbollte,  942 
Bonrnoiiite,  126;  498 


Bournonit-nickelglanz,  92 
BouBsingaultite,  948 
Bowenite,  669 
Bowlingite,  682 
Boxites,  Bpan.,  o.  Bauxite 
Brackebuachite,  791 
Bi*agite.  729 
Branchite,  1001 
Branderz,  «.  Idrialite,  1018 
Brandisite,  688 
Brandtite,  811 
Brass  ore,  61,  298 
Braunbleierz,  770 
Braunbleioxyd,  239 
Brauneisenstein.  250 
Braunite,  282,  1029 
Braunkohle,  1021,  1022 
Braunspath,  271 
Braunstein.  280 

Grauer,  248 

Piemontischer ,  521 

Rolher,  878 

Schwarzer,  280 
Brauusteinkies,  64 
Braunsteiukiesel,  487 
Bruvaisite.  706 
Brazilian  pebble,  187 
Brea.  1015 
Bredbergite.  443 
Breislakite,  886.  891 
Breithauptite,  72.  1029;  68 
Breunerite,  274 
Breunnerile,  274 
Brevicite.  600 
Brewsterite,  576 
Brewstcriine,  Brewsterlinlte, 

1029 
Brewstoline,  1029 
Brittle  silver  ore,  148 
Brocatello,  267 
Brochantite,  925 
Broddbogranat,  487 
Brôggurite,  889 
Brokig  Eoçparmalm,  77 
Bromargynte,  159 
Bromie  silver,  159 
Bromides.  152  et  seq. 
Bromite,  159 
Bromlite.  288 
Bromsilber,  159 
Brom3rrit«,  159 
Bronce  amarillo,  80 

blanco,  97 
Broucite,  846 
Brongniardite,  128 
Brongniartin,  898 
Brongnartine,  925 
Bronzite.  346,  688 
Brookite,  248,  1029 
Brosite.  Brossite,  271 
Brown  coal,  1021,  1022 

iron  ore.  250 

iron  stone,  250 

hématite.  250 

ocher,  250 

spar,  271.  274 
BrQckerellite,  1011 
Brucite.  252;  585 
Bruiachite.  161,  164 
Brunnerite,  266 


Brushlte.  828 
Bucaramangite,  1007 
Bucholzite.  498 
BQckiugite,  959 
Bucklaudite,  522;  618 
Buhrstone,  190 
Bunsen  in,  105 
Bonaenite,  208 
Buntbleierz,  770,  771 
Buntkupfererz,  77 
Buratite,  298 
Burrstone,  190 
Bushmanite,  955 
Bustamentite,  161 
Bustamite.  378 
Buttermilcherz,  158 
Butyrellite,  1029 
Butyrite,  1029 
Byerite,  1024 
Byssolite,  886,  889 
Bytownite,  885 


Cabasita,  8pan„  Gabadte,  680 
Cabrerite,  819 
Cacheutaite,  54 
Cacholong.  195:  886 
Cacoclasite.  477 
Oacoxenite,  Cacoxene,  848 
Cadmia,  546.  548 
Cadmium  sulphide.  69 
Cadmium -blende,  69 
Ccenite,  Cenite,  918 
Csesium  silicate,  848 
Cainosite.  698 
Cairugorm  stone,  187 
Calaite,  580 
Calamine,  546;  279,  299 

Electric.  546 

Green,  2i)8 
Calamita,  224 
Calamiti',  385 
Calaverite,  105 
Cale  sinter,  268 
Calcareobarite,  902 
Calcareous  spar,  262 

tufa,  268 
Calce.  210 
Calcédoine.  188 
Calcimangite.  269 
Calcinitre,  872 
Calciocelestite,  906 
Oalcioferrite,  852 
Calciostrontifliiite,  285 
Calciotborite.  489 
Oalciovolborthite.  790 
Oalcite,  262.  1029 
Calcium  arsenates,  758,  Sll» 
827,  881,  836,  852 

antimonates,  861,  862 

borates,  882,  886,  888;  881, 
887,889 

carbonates,  262.  281 

chlorides,  161,  178 

chromate,  916 

chromo-iodate.  1040 

fluoride.  161 

iodate,  1040 
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Calcinm  niobates,  726, 724 

nitrate,  872 

oxalate,  993 

oxyfluoride,  174 

phosphates,  7«2,  760.  777. 
784.  808,  812,  818.  828, 
829,  830,  835.  857.  866 

dlicates,  371,  873,  533,  565, 
566,  569,  686,  467  et  al. 

nilphates.  910, 983;  898,945, 
950 

Bulphide,  65 

tantalate,  728 

titaDHte,  724 

tungsiates.  985,  988 

vanadate,  790 
Calcoferrit,  852 
Calcomalachite,  295 
'  Calcopirita,  Span. ,  v.  Chalco- 

pyrite 
Calcosina,  Calcosita,  8pan.,S6 
Calcouranite,  857 
Calcovolborthite,  790 
Calcozlncite,  209 
CaldeHte,  443 
Oaledonite,  924 
Callche,  870 

iauue.  871 
Caliza,  262 
Calk,  899 

OaUalnite.  Callais.  825 
Callaia,  844 
Oalomel,  153 
Calomelano,  158 
CaUtronbarite,  900 
Calvonlgrite,  257 
Calyptoiite,  482 
Campellite.  31 
Campylite,  771 
Canaanite,  356 
Oanorinite.  427,  1029 
Candite,  220 
Cannel  coal.  1022 
Canton  i te,  68,  69 
Canutillos,  406 
Cafiiit{]lo.  126 
Caolino,  685 
Caoutchouc,    Minerai,    1018, 

1000,  1010 
Cap-quartz,  187 
Capillary  pyrites,  70;  94 
Capillary  red  ozide  of  cop- 


per,  206 
iïli 


Capillose.  70;  94 
Capnite,  279 
Ca|)orciatnte,  587 
Oappelenite,  413 
Caracolite,  917 
Carbocerine.  302 
Cnrbou,  4 

Carbon  diamantaire,  4 
Carbonado,  4 
Carbonates,  261  etêeq. 
Cavboniie.  1021 
Carbonyltrine,  306 
CarbuDCulus,  210,   220,  437, 

446 
Carchedonius.  437 
Carinthinc,  385,  392 
Carmen  ite,  55 


Oarminite,  755 

Carmiuspath,  755 

CarnaUite.  177 

Carnat,  685 

Carnatite,  334 

Carne  de  vaca,  50 

CarneliaD.  188 

Carneol,  188 

Carolatbiue,  698 

Oarpholite.  549 

Oarphosiderite,  969 

Carphostllbite,  607 

Carrara  marble,  267 

OarroUite.  79 

Caryinite,  754 

Oaryocente,  415 

OaryopiUte,  704 

Cascalho,  5 

Cassinite,  819,  322 

Oassiterite,  234,  1080,  1087 

Caadterotantalite,  786 

Oaatamte.  964 

Castelnaudite,  748 

Castellite,  716 

Castillite.  88;  78 

Castor,  811 

Cat  gold,  618 
siWer,  618 

OaUpleUte.  412 

Cataspilite.  622;  421 

Cathkinite.  682 

Catlinite,  696 

Cal's-eye.  280.  188 

Cauk,  899 

Cavolinite,  429 

Cawk.  899 

Cegamite.  299 

Ocladonite,  688 

Celestialite,  1080 

Celestine,  905 

Oelestite.  905 

Celestobarite.  902 

Oenoiite,  698 

Central  lassite,  569. 

Cerargyrite,  158 

Cerasiue,  Cerasite.  170.  419 

Cerbolite,  948 

Cererite,  550 

Cerhomilite,  507 

Cerine.  522 

Cerinite,  569 

Ceriustein.  550 

Oerite,  550 

Cerium  carbonates,  290.  291, 
302 
fluoride.  166.  182 
oxyfluoride,  166 
phosphates.  749.  820 
silicates,  413,  414.  415,  416, 
522,   550,  718,   720,   721, 
722 

Cerolite,  675 

Céruse,  Cerusîta,  8pan.,  286 

Cerussite,  Cerusite.  286,  1080 

Oervantite.  203 

Ceylanite,  Cevlonite,  220 

Ceyssatite.  196 

Chabasie.  589 

Ohabazite.  589 

Ohalcanthite,  944 


Chalcanthum.  941,  944 
Chalcedonite,  188 
Chalcedouy.  188 
Chalchihuill.  371.  846 
Chalchuite,  845 
Chalcites.  941 
Chalcocite,  55 
Chalcodite.  658 
Chalcolite,  856 
Ohalcomenite,  980 
Chalcomiclite.  77 
Chalcomorphite.  570 
Chalcophacite.  853 
Ohaloophanite.  256 
Ohalcophyllite,  840 
Ohalcopyxite,  80, 1080 
Chalcopyrrhotlte,  79 
Ohalcosiderite,  854 
Chalcosiue,  55 
Ohalcostibite,  118,  lOaO 
Chalcotrichite,  206 
Chalilite,  607 
Chalk.  268 

French,  678 
ChalkosideHt,  854 
Chalkosiu.  55 
Cbalybite,  276 
Chalypite,  81 

Chamasite,  «.  Kamadte,  29 
Chamoisite,  Chamosite,  668 
Chanarcillite,  48 
Chantonnite,  1081 
Chathamite.  88 
Chaux  arseniatée,  827 

boratée  siliceuse,  500 

carbonatée.  262,  281 

fluatée,  161 

phosphatée,  762 

sulfatée,  910,  988 
Chazellite,  114 
Cheleutite.  88 
Chelmsfordite,  468 
Chemawinite.  1005 
Ohenevizite.  858 
Chenocoproliie.  1085 
Cherareirio,  158 
Cherokme.  770 
Chert.  189 
Chessy  copper.  295 
Chessylite,  ^5 
Chesterlite,  328 
Chiastolite.  496 
Ohildrenite.  850 
Chileite.  792;  247 
Ohilenite,  45 
Chilisalpeter,  870 
Chiltonite,  532 
Chimborazite.  281 
OhioUte.  168 

ChiviaUte.  110  % 

Chladnite.  346 
Chloanthite.  88 
Chloralluminite.  165 
Chlorammonio,  157 
Chlor-apatile.  764 
Chlorargyriie,  158 
Cblorastfoliif.  610 
Chlorblti.  165 
Chlorbleisputh   292 
Chlf)rbromsnber,  159 
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CHLORIDB8,  162  et  Hq. 

Chlorite,  653 

femigineuae.  660 
Chloritk  Group,  648-664 
Ohloritoid.  640,  1081.  1048 
CbloritspMth,  640 
Cblorkaliuin,  156 
Chlormerkur,  15H 
Chlorocalcite,  161 
Ohloromàgnesite,  164 
ChloromelaD,  656 
Chloromelaaite,  869 
Ohloropal,  701 
Chlorophœite,  663 
Chlorophane,  161 
Chlorophftnerit,  688 
Chlorophyllite,  431 
Chloropite,  664 
Chlorosapphir,  313 
Chlorospinel,  330 
Chlorothionite,  917 
Chloiothorite.  898 
Chlorotile.  814 
Chlorqueckflilber,  158 
Oblorsilbep.  158 
Cblorepatb.  170 
Cbodnefflte,  168 
Cbodnewit,  168 
Ohondranenite.  796 
Cbondrite,  83 
Ohondrodite,  685.  586 
Cbonicrlte.  706 
Cbrismatine.  Cbrismatlte,  997 
Christlanite.  887,  579 
Christoballte.  198 
GbiiBtophite.  59 
Chromâtes,  918  «<  ieq. 
Chrome  ceyloiiite,  331 
Chrome  diopsiUe,  856 
Chrome  ocher.  697 
Cbrombleispatb,  918 
Cbromcblorit.  650.  653 
Cbromeisenstein,  338 
Chromglimmer.  614,  639 
Chromic  iron,  338 
Ohromite.  238.  1081 
Chromium  ferrate.  338 

Bulphates,  966 

Bulphide.  79 
Chromjemmalm,  337 
Chromoferrite.  338 
Chromowulfenite,  989 
Chrom  phospbork  u  pf erblei- 

spath.  916 
Cbrompicotite.  338 
Chryolith,  166 
Chrysitiu,  209 
Ohrysoberyl,  339.  1081 
ObrysocoUa.  699;  886 
OhrysoUte.   451.    1081;  483, 

493.  580.  551,  763 
Cbrysolite,  Iron.  456 

IronmaDgauese,  457 

Iron  maugancse-zinc,  459 

MaDgaoese,  457 

Titaniferous,  455 

White.  450 
Chbtsolitb  Group.  449-459 
Chrysophaue,  688 
CbrysoprHse.  188 


Chrysopiase  eurth,  677 
Cbrysotîle.  669 
Chrystobalite.  59.  198 
Chrysiophite. 
Chumbi'.  59 

bluuco.  51 
Ohnrchite.  830 
Chusite.  454 
Cianocroma,  949 
OimoUte.  689 
Clnabrio,  Cinabro.  66 
Oinnabar.  66.  1081 

Inâammable.  1011 
Chinabarite.  66 
CiuDamon-stone.  487,  489 
Ciplyte.  867 
Cipdliuo,  367 
Circone,  483 
Cire  fossile,  998 
drroUte.  799 
Ciirine,  187 
Clarite.  148 
Olaudetite.  199 
Clausthalie,  53 
Olauathalite.  53 
Clay,  684  et  uq, 
Clay  iron-stone.  315,  376 

BrowD,  350 
Clay.  Tallow.  548 
Clayite.  141 
Cleavelandite.  Sj^ 
CleiophaDe.  50 
Cleveite.  889 
Cliftonite,  6 
ClingmaDite,  686 
Olinoohlore.  644 
Cliiioclase.  795 
Olinoclasite,  795 
Clinocrocite,  976 
Clinoedrit,  187 
OUnohumite,  585,  588 
Clinophœite,  976 
CliutODite,  688 
Clintonitb  Group,  686-643 
CloralUimluio,  165 
Clorocalcite.  161 
Cloromagnesite.  164 
Clorotionite.  917 
ClouBtonite.  1030 
Cluthalile,  598 
Coal.  Minerai,  1031 

Boghead, 1033 

Brown.  1033 

Cannel.  1033 
Cobalt.  Arsenical,  87,  89 

Black,  358 

Earthy.  258 

Gray.  89 

gris.  89 

Red.  817 

White.  87.  89 
Cobalt  arsenate.  810.  817 

carbonate,    2i80;    hydrous, 
306 

diai-seuide.  88.  100 

oxidc.  258 

selenite,  981 
Cobalt  8ulph-ar8enide.89, 101, 
102 

sulphate.  948 


Cobalt  sulphide,  71,  78,  79, 
1049 

tUDgstate.  991 
Cobalt  bloom,  817 
Cobalt  glHuce.  89 
Cobalt  mica.  «.  Erythrite,  817 
Cobalt  ocher.  817 
Cobalt  pyrites.  78 
Cobalt  vitriol.  948 
Cobaltine.  89 
Ck>baltite.  89 
Cobaltomenite,  981 
Cobre  abigarrado,  77 

amarillo.  80 

afiilado,  68 

azul.  395 

blanco.  44 

gris.  187 

nativo,  30 

negro,  309 

panaceo.  77 

rojo.  V.  Cuprite 
Coccinite.  161 
Coccolite.  853,  857 
Cœruleolactite.  846 
Cohenite.  81,  1088 
Coke.  1031 
Oolemanite,  883 
COlestine,  905 
Oollophanite.  808 
OoUyxite.  694 
Collyrium.  685 
Colophonite.  437,  443,  47f> 
Ôoloradoite.  64 

COLUMBATBB,  735  €i  99^ 

Columbeisen,  781 
Oolumbite,  731 
Comarite.  681 
Comptonite.  607 
Conarite.  681 
Condrodite,  585 
Condurrite.  44 
Confolensite,  690 
Oonichalcite,  886 
Conite,  271 
Oonnarite.  681 
Oonnellite.  919 
Cookeite.  635 
Coorongite.    1019 
Copal.  Fossil.  1007 
Copaline,  Copalite,  1007 
Coperite,  56 
Oopiapite.  964;  968 
Oopper.  20 

Antimouial.  44.  118 

Arsenical.  44,  45 

Black.  209 

Blue.  295 

Emerald.  463 

Gray,  137 

Green,  394 

Indigo,  68 

Native.  30 

Octahedral.  306 

Purple,  77 

Pyritous,  80 

Red,  306 

Variegated,  77 

Velvct,  968 

Vitreous.  55 
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Oopper,  Yellow,  80 
Copper  antimonide,  44 
arsenates,  785, 792, 796, 814, 

886,  »»7,  888,  889.  840, 
841.  858,  857,  860,  869 

areeDides,  44,  46 
arsenite.  865 

carboDatcs.  294,  295,  298 
chloride.  154 
molybdate.  969 
nitrate,  872 
oxides.  206.  209  1048 
oxychloride8.172, 174, 1028, 

1084 
phosphates,  786,  798,  794, 

887.  854,  856 
aeleuides.  52,  58,  54,  1061 
seleuite,  980 

silicates.  468,  699 

sulphaiitimoDate.  149 

sulphantimonites,  110,  118, 
126,  187.  1084 

sulparseDates,  147. 148,  160 

sulpharsenite.  187 

sulphates,  912;  hasic,  925, 
928;  hydrous,  944,  961^ 
962.  968;  919,  924,  927, 
948.  949,  958 

sulphides.  55.  68,  77,  80 

sulpho  -  bismuthites,  110, 
112,  118,  128,  129 

tuDgstHte,  988 

vaDadntcs,   787.  790,    791, 
792,  888 
Copper  baHlIa,  22 
Copper  froth,  «.  Tyrolite,  889 
Copper  glance,  55 
Copper  greeD.  699 
Copper  mica,  840 
Copper  nickel,  71 
Copper  ore,  «.  Copper 
Copper  pitch  blende,  699 
Copper  pyrites,  80 
Copper  iiranite,  856 
Copper  vitriol,  944 
Coopéras.  941 

boda,  V.  Jarosite,  974 

PotHsb,  «.  Jarosite,  974 

White.  989,  956 

Yellow,  964 
Copperasine,  972 
Coppite.  137 
Coprolites,  769 
Coquimbite.  966 
Coracite,  889 
ConiUinerz,  67 
Cordierite,  419 
Corindon.  210 
Corkite,  868 
Cornaline,  188 
Corneous  lead,  292 

manganèse,  880 
Oornwallite,  889 
Coronguite  866 
Coronite,  1082 
Conindellite.  686 
Oorundophilite,  655 
Ctonmdum,  210. 1081 
Oorynite,  91,  1082 
OoaaUt«t,  121 


Cossaite,  628 

Cossyrite.  408 

Cottaite,  816 

Cotterite,  192 

Cotton-stone,  606 

Cotunnia,  165 

Ootunnite,  165 

Couperose  bleue,  944 

Coupholite,  580 

Couseranite,  471 

Couzeranitt*,  471 

Covelline,  68 

Oovellite.  68 

Craie  de  Biançon,  678 

Craigtonite,  1082 

Cramerite.  59 

Oredneiite,  281 

Creta,  268 

Cricbtonite,  217 

Criflolite,  777 

Criptoalite,  169 

Crisoberilo,  Span,,  «.  Chryso- 

béryl 
Crisocolo,  8pan.,  «.  Chi3r80- 

colla 
Crisolita.  Span,,  «.  Chrygollte 
Cri8pite,287  • 
Cristianite,  887 
Cristobalite.  198 
Cristograhamite.  1020 
Crocallte.  fliOO 
Orocidolite,  400 
Orocoite  Crocoisite,  918 
Cromfordite,  292 
Cromita,  8pan.,  Cromite,  227 
Oronatedtite,  656 
Orookesite,  64;  1049 
Cross-stone,  496,  668 
Crucilite,  100 
Crucite.  100;  496 
Cryoconite,  1082 
Oryolite.  166, 1082 
Cryophyllite,  626 
Cryphiolite,  777 
Cryptohalite,  169 
Cryptolite,  749,  762 
Cryptoline,  Cryptolinite,  1029 
Cryptomorpbite.  888;  884 
Ciyptoperthite,  821 
Cryptosiderite,  82 
Crystallites,  1082 
Crystallus,  188 
Crysliauite,  887 
Cuarzo,  188 
Cuban,  79 
Oubanite,  79 
Cube  ore,  847 
Cube  spar,  910 
Cubic  niter,  870 
Cubizit,  5«5 
Cuboile,  595 
Cuivre  arseniaté,  784, 840 

araenical,  44 

carbonate,  294,  296 

gris,  187 

hydrosiliceux,  699 

jaune.  80 

muriaté.  172 

naiif,  20 

oxidé  rouge,  206 


Cuivre  phosphaté.  786,  794 

pyriteux,  80 

pyriteux  hépatique,  77 

sélénié,  52,  58 

spiciforme,  55 

sulfaté.  944 

sulfuré,  55 

sulfuré  argentifère,  66 

vanadaté,  888 

velouté,  968 

vitreux,  55 
Culebrite,  64 
Culsagceite.  664 
Cumeugite,  208 
Cummingtonite,    886,      890. 

1026;  878 
Cumul  ites,  1082 
Cupreine,  55 
Cupreous  anglesite,  927 

bismuth,  129 

manganèse,  258 
Onprite,  206 
Cupro-apatite,  764 
Ouprobiamutite,  110 
Cuprocalcite.  1032 
Cuprodescloizite.  787 
Cuproferrite,  948 
Cupromagnesite,  944 
Cuproplumbite,  51 
Cuproscbeelite,  988 
Ouprotnngstite,  988 
Cuprouranite,  856 
Cuprovanadite.  792 
Ouapidine.  538 
Oyanite,  500 
Cyaneus,  482 
Cyanochalcite,  699 
dyanochroite,  949 
Cyanoferrit^  948 
Cyanolite,  569 
Cyanosite,  Cyanose,  944 
dyanotrichite,  968 
Cyclopeite,  886 
Cyclopite,  387 
Cymatolite,  368 
Cymophane,  229 
Cyprine.  4T7 
Cypriie,  55 
dypmaite,  971 
Cyrtolite.  487 


D 

DahlUte,  866 
Dalarnite,  97 
Daleminzite,  69 
Damourite,  614 
Danaite.  98 
DanaUte.  485.  1082 
Danburite,  490 
Dannemorite,  886,  891 
Daourite,  551 
Daphnite,  656 
Daraçakite,  878 
Darwinite,  45 
Datholite,  502,  1088 
DatoUta,  Datolith,  60» 
Dauberite,  978 
Daubr««ito.  174 
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DanbréttUte.  70,  1088 
Daubreite,  174 
Dauphiuite,  240 
Davidsonite,  405 
Daviesite.  171 
Dayite,  958 
Davreuzite.  706 
DavyDe,  Davina,  428 
Dawsonite,  299 
Decbenite,  790 
Degeroite,  702 
Delafassite,  259 
Delanouite,  Delanoyite,  690 
Delnwnrite,  819 
Deleasite,  660 
Delphinite,  516 
Delvauxite,  Delvauxene,  849; 

852 
Demant,  3 
Demantoid.  487,  442 
Demantspath,  210 
Demidofflte,  Demidovlte,  699 
Dendracbates,  189 
Derby sh  ire  spar,  161 
DermatiD,  706 
Dernbachite,  868 
Desaulesite,  677 
BesclolziU,  787 
Desmin,  588 
Destinezite,  867 
Devilline.  961 
Devonite,  842 
Dewalquite.  542 
Deweylite,  676 
DiabaDtachronnyiii  650 
XMabantite.  659 
Diaclaslte.  851 
Diadelphite,  802 
ZMadoohite.  867 
Diagonite,  576 
Diaklaa,  851 
Diallage.  Green,  862, 857,  886 

Hydrous,  864 

Metalloidal.  848 

Talkartiger,  851 
Diallogite,  278 
Dialo^te,  278 
Diamant,  Diamante,  8 
XMamond,  8,  1088 
Diamond,      Bristol,       Lake 

George,  187 
Diaoite,  781 
Biaphorlte,  124 
Diaspore,  246, 1088 
Diastatite.  886 
Diiitoinite,  196 
Dichroite,  419 
Bickinaonite,  809 
Didri  mite.  614 
Didymite.  614 

Didy  mium  carbonate,  291, 1040 
IMetrichite.  956 
Digeuitc,  55 
Bihydrite,  793 
Diliydro-thenardite,  896 
Dillenburgite.  699 
DillDtte.  694 
DiniHgnetite,  226 
Dimorpbite,  Dimorphine,  86 
Dinite,  1001 


Diopaide,  mjSJl^ 
Dioptaae,  46871088 
Dioxylite,  928 
Dioxynite,  906 
Dipbanite,  687 
Diploite.  887 
Dipyre,  471.  1088 
Discrasite,  42 
Disomose,  90 
Disterrite,  688 
Disthene.  500 
Dittmarite,  807 
Dobscbauite,  90 
Dognacskaite,  111 
Dog-tootb  spar,  266 
Dolerophanite,  924 
Dolianite,  610 
Dolomite,  271,  1088 
Domeykite.  44 
Domingit,  120 
Donacargyrite,  124 
Doppelspatb.  266 
Dopplerite,  1014.  1015 
Doranite,  592 

Double-refracting  spar,  266 
DoQglaaite,  177 
Dravite.  551 
Dreeite,  904 
Dreelite,  904 
Dry-bone,  279 
Ducktownite,  88 
Dudgeonite,  818 
Dudleyite,  668;  687 
Dufrenite,  797 
Dufrenoiraite.  120;  112,  118 
Dumasite,  663 
Dumortierite,  558 
Dumreicberite,  954 
Duporthite,  706 
Durangite,  780 
Durdenite,  980 
DQrfeldtite,  181 
Duxite,  1006 
Dyoxylith,  928 
X>ysa2ialyte,  724 
Dysclasite,  565 
Dyscraaite,  42 
Dyskolite,  «.  Saussurlte,  615 
Dysluite.  223 
Dysodile,  1010 
Dyssnite,  880 
Dyssyntribite,  621;  426 


£ 

Earthy  calamine,  299 
cobalt.  258 
manganèse.  257 
Eau,  205 
Bcdemite,  868 
Ecume  de  Mer,  680 

de  Terre.  267 
Edelforsite,  873 
Edelitb,  580 
Edenite,  886.  891 
Bdingtonite,  599 
Edison  ite,  287 
Edmonsonite,  81 
Edwardsite.  749 


Egaran,  477 
Eggonite,  906 
Egyptian  blue,  1061 
Eblite,  794 

Ehrenbergite,  689,  696 
Eichwaldite,  875 
Eis,  205 

Eisen,  Gediegen,  28 
Eisenalaun.  &4 
Eisenantimouglanz,  114 
Eisenapatit.  777 
Eisenblau.  814 
EisenblQtbe,  281 
Eiseubrucite,  253 
Eisenchlorid,  165 
Eisenclilorit.  660 
EisenclilorQr,  165 
Eiseuchrom,  153 
Eisenerde.  Blaue,  814 

Grûne.  562 
Eisenerz,  Hystatisches,  217 
Eisenerz.  Trappisches.  217 
Eiseuglanz.  213 
Eisenglas,  456 
Eisenglimmer,  213,  247,  814 
Eisengymnite,  674,  676 
Eisenkies,  84.  94 
Eisenkiesel.  188 
Eisenknebelit,  467 
Eisenkobalterz,  100 
Eisenkobaltkies.  100 
Eisenmobr,  225 
Eisenmulm,  225 
Eisennatrolith,  600 
Eisen  niere,  215 
Eisennickelkies,  66 
Eisenopal.  195 
Eisenoxyd,  213 
Eisenoxydbydrat,     246,    247 

250 
Eisenpecberz.  777,  867 
Eisenperidot.  456 
Eisenphyllit.  814 
Eisenpiatin,  25 
Eisenrabm,  215,  250 
Eisenresin,  994 
Eisenrhodonit,  878 
EisenroBen,  216, 218 
Eisenrutil,  288 
Eisenscbeffeiite,  357 
Eisensiuter,  821,  867 
Eisenspatb,  276 
Eiseiistassfurtit,  880 
Eiseusteiumark,  696 
Eisen  vitriol,  941 
EisenziuksiMth,  279 
Eisspatb,  818 
Eisstein,  166 
Ekdemite.  868 
Ekebergite,  468 
Ekmanite,   Ekmannite,  668^ 

1038 
Elftite.  966 
Elœolite,  423 
Elasmose,  61,  106 
Elasmosine.  105 
Elaterite,  1018 
Electric  calamine,  646 
Electrum.  15,  1002 
Blamonts,  2  et  êeq. 
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Eleolite,  428 
Eleonorite,  848 
£lhuyarit.  698 
Eliasite.  892 
Ellagite,  604 
Ellonite.  1038 
Elpasolite,  168 
Elroquite.  10S8 
Ematita  rossa,  218 
SmboUto,  150 
Embrithite.  129 
Emerald,  406 

OrienUl,  407 
Emerald  copper,  468 
Emerald  malachite,  468 
Emerald  nickel,  806 
Emeraude.  4u5 
Emeraudine.  468 
Emery,  Emeiil,  211 
Emerylite,  686 
Emmonite,  285 
Baunonslta,  979 
Empholite,  246 
Bmpleotlto,  Emplektit,  118 
Baargito,  147.  1088 
Enceladite,  881 
EDdelHooe,  Endellionite,  126 
Endlicbite.  778 
Engelhardite,  482 
Enhydros,  198 
Enopbite,  674 
EnsUUte.  846 
Eu  vsite,  977 
Solide.  10 
Eosite,  992 
Bosphorite,  850 
Ephesite,  707 
Bpiboulaiigerite,  149 
Epichlorite,  661 
Epi  DOTE  Group,  518-626 
Epidote,  516 
Bpigenite.  150:  458 
Epiglauliite.  807 
Epipbanite.  662 
Epipliosphorite,  768 
Epispliftrite,  610 
BpiaUlbite.  577 
Epsom  sait,  988 
Bpsomite,  988 
Erbium  niobate,  781 

phosphate,  748 
Eibseustein.  268,  281 
Ercinite.  581 
Erdbarz.  1008 
Erdkobalt,     Oelber,    78; 

Scbwarzer,  258 
Erdmannite,  416,  507 
ErdOl.  1015 
Erdpech.  1017,  1018 
Erdwacbs,  998 
Eremite.  749 
Erilite,  1088 
Brinite,  792;  690.  840 
Eriocalco,  174 
Eritrosiderite.  176 
Ersbyite.  467:  824 
Enibescite.  77 
Enisibite,  972 
Erytlirine,  817 
Brirthrite,  817:  816 


Erythrocalcite,  174 
ErythrocoDlte,  187 
Brythroaiderito,  176 
ErythroziDcite,  70 
Escherite,  516 
Escolecila,  8p,,  «.  Scolecite 
Escorodita,  op.,  v.  Scorodlte 
Esfalerita,  8p.,  v.  8pbalerite 
Esfena,  %>.,  v,  Sphene  (titan- 

ite) 
Esmaltita,  Sp.,  v,  Smaltite 
Esmarkite,  421,  502 
Esmeralda.  405 
Esmeril,  Sp.,  t.  Emery,  211 
Espato  tluor,  161 
Espesartita,  8p.,   «.  Speasar- 

tite 
Espiuela,  8p.,  v.  Spinel 
Essouite,  487,  440 
Estafio  nativo.  24 

oxido,  «.  Cassiterite 
Estefanita,  8p,,  v.  ^tephanite 
Estilbita,  Sp.,  v.  Stilbite 
Etain,  natif,  24 

oxvdé,  284 

sulfuré,  88 
Ethiopsite,  68 
Bttringite,  976     . 
Bucairite,  53,  1088 
Eucblorite,  627 
Buohroite,  888 
Euchysiderite,  v.  Pyioxene 
Buolase.  508 
Bucolite.  409 
Euoolite-titanite,  715 
Eucrasite,  Eukrasit,  489 
Buoryptite,  426  ;  868 
Bndialyte,  409,  1084 
Budidymite,  818 
Eudnophite,  595 
Eudyalite,  409 
Eugencsite,  28 
Eugenglanz,  146 
Eukninte,  58 
Eukamptite,  682 
Eukias.  508 
Eukolit-tiUinit,  712 
Eukolite.  409 
Eulytiue,  486 
Bal3rtite,  486 
Eumanite,  248 
Euosmite.  1008 
Euphyllite.  628 
Eupyrchroite,  768 
Euralite,  662 
Eusynchite.  789 
Eutalitb.  595 
Eutbalite,  Eutballite,  596 
Buzenite,  744 
Euzeolith,  574 
Bvanaite.  846 
Evigtokile.  181 
Exanthalose.  982 
Exitèle.  Exitclite,  199 
Eytlandite,  789 


Facellite,  427 
Facherstein,  658 


FBdererz,  122 
Eahlerz,  Fahlite,  187 
Eablore,  137 
Fahluugraiiat.  487 
Fahlunite.  421 

Hard,  419 
Fairfieldite,  812 
Falkenhaynite,  1034 
False  ametliyst,   emerald^ 

ruby,  etc.,  168 
Famatinite,  149,  1041 
Fargite,  600 
Farina  fossilis,  268 
Farmacosideriia.  8p.,  «.  Phan. 

macosiderite 
FarOelite,  607 
FascicuUte.  896 
Faserdatolitb,  502 
Fasergyps,  985 
Faserkalk,  266,  281 
Faaerkiesel.  498;  187 
Faserresin,  994 
Faserzeolith,  600 
Fasaaite,  858 
Fa^Jaaite.  598 
Fnuserite,  940 
Fay alita  456,  1084 
Featber-alum,  954 
Feather-ore.  122 
Federalaun,  954 
Federerz,  122 
Feitsui,  871 

Feldespato,  8p.,  «.  Feldmr 
Feldspar  Group.  814-1(04 
Feldspar.  Baryta,  821 

Blue,  798 

Common,  815 

Glassy,  818 

Labrador,  884 

Lime,  887 

Potash,  815,  822 

Soda,  827 
Feldspath,  815 

apyre,  496 

nacré,  815 

tenace,  v.  Saussurite,  615 
Feldstein.  852 
Felsite.  815 
FelaObanyite,  971 
Felsosphftrites.  1082 
Feispar.  815 
Fer  azuré,  814 

arseniaté,  847 

arsenical.  96,  97 

carbonate,  276 

carburé,  7 

chromaté,  227 

magnétique.  224 

muriaté,  165 

natif,  28 

oligiste,  218 

oxidé,  218.  247 

oxidulé.  224 

pliospbaté,  814 

speculaire.  213 

sulfaté,  94],972,etc« 

sulfuré.  78.  84,  95 
Ferberite,  985 
Ferguaonite  729 
Ferrâtes.  *j2<>  el  êeç. 
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.'Ferrite.  456^  1084 
Ferro,  28 

Ferro  specolare,  218 
Ferrocalcite,  269 
Ferrocobaltite.  iX) 
Ferro-ilmenite,  788 
Ferro-goslarite,  989 
Ferronatrite,  959 
Ferrosi  licite,  1084 
Ferrostibian,d04 
Ferrotantalite.  781 
Ferrotellurite,  980 
FerrotituDite,  447 
Ferro-tuDEstioe,  1049 
Ferrowoln^mit,  985 
FerroziDcite,  219 
Fettbol.  701 
Fettsteio,  428 
Feuerblende,  185 
Feuerstein.  189 
Fibroferrite,  968 
Fibrolite.  498 
Fichtelite.  1000 
Ficiiiite.  850 
Fiedlerite,  172 
Fieldite.  141 
Figure-stone,  «.  Agalmatolite, 

622 
FUlowite.  809 
Fiorite,  195 
Fire  opal.  195 
marble,  267 
Fireblende,  185 
Fiàchaugenstein,  566 
Fiachente,  848 
Fisli-eye  stone,  566 
Flaveite,  965 
Flèches  d'amour,  287 
Flexible  saudstone,  190 
Flexible  silver  ore,  58 
Fliegenstein.  v.  Arsenic,  11 
Flinkite.  802 
FliDt,  189 
Flintkalk.  682 
Float  stone.  196 
Flockenerz,  771 
Florescobalto,    8p.,  «.    Biy- 

thrite 
Floridite,  769 
Floa  ferri.  282 
Flossuccini,  «.  SuccinelUte, 

1003 
Flucerine.  175 
Flaellite.  178 
Fluocerine.  175 
Fluocerite.  175,  1084;  166 
Fluochlore,  726 
Fluor,  161 
Fluor-apatite,  764 
Fluor  spar,  161 
Fluorides,  \b%etêeq, 
Fluorina,  Fluorine,  161 
Fluorite,  161.  1084 
Fluosiderite,  175 
Flussspatb,  161 
Flussytrocalcite,  182 
Flutherite,  807 
Foliated  tellurium,  105 
Folidolit,  684 
Fontainebleau  limestone,  266 


Footeite,  1084 
Forbesite,  884 
Forcherite,  195 
Forcbhammerite,  707 
Foresite,  585 
Fonterite,  450 
Fortification  agate,  188 
Fossil  copal.  1007 

ore,  215 

wood.  189.  195 
Fouqueite.  1086 
Fouruetite,  50 
Fowlerfte,  878 
Francolite,  762 
Frangilla,  50 
Franklandite,  888 
Franklinite,  227 
Fraueneis,  988 
Frauenglas,  «.  Mica 
FredricTte,  187 
Freibergite,  187 
FreiMlebenite,  124 
French  chalk,  678 
Frenzelite.  88 
Freyalite,  489 
Friedelite,  465,  1085 
Frieseite.  57 
Frigidité,  187 
Fdtzscheite,  860 
Frugârditc,  477 
Fucbsite,  614 
FQlleiseD,  29 
Fuller's  earth,  695;  686 
Fullonite,  248 
Funk'te.  856 
Fuscile,  468 

G 

Oabbronite,  425.  478 
Gabrouite,  425,  478 
Gadolin,  509 
Gkidolinite,  509,  1085 
Gagat,  Gagates,  1022,  1024 
Qahnite,  228, 1085;  220, 477 
Galactite,  600 
Galnpekiit.  688 
Qalena,  Gnlenite,  48 
Galeua,  False,  59 
Qalenobiamutite,  114 
Galenoceratite,  292 
Gallitzenstein,  939 
Galiznite,  939 
Galliziuite,  989 
Galmei.  546;  279 
Gamsigradite.  386,  899 
Qanomalite,  422 
Ghinomatite.  1035 
Oanophyllite,  564 
GftnsekOthigerz.  1085 
Garamanticus,  437 
Garbyite,  147 
Oarnet,  487,  1085 

Bohemian,  440 

CinnamoD,  489 

Chrome,  444 

Grossular.  489 

Oriental,  437 

Precious.  440,  441 

Tetrahedral.  484 


Garnet,  White.  842 
aarnierite,  676 
Garnsdorfflte,  971 
Gastaldite.  899 
Oay-Lnaaite,  801 
Gkarkautite.  181 
Gedanite,  1004 
Gediegen  Amalgam,  34 

Au  timon,  12 

Arsen,  11 

Blei.  24 

Gold,  14 

Kupfer,  20 

Plat  in,  25 

Quecksilber.  22 

Silber,  19 

Sylvan,  11 

Tellur,  11 

Wismuth,  18 

Zinn.  24 
Oedrite.  884 
Oehlenite,  476 
Gcierite,  96 
GekrOsstein.  910 
Gel  ban  timon  erz,  208 
Geibbleierz,  989 
Gelbeisenerz.  964,  974 
Gelbeisenstein,  251 
Gelberde.  250,  695 
Gelberz,  104 

Gelferz,  «.  Chalcopyrite,  80 
Gknthite,  676 
Geocerellite.  1012 
Geoceric  acid,  1012 
Geocerite,  1012 
Oeocronite,  148 
Geokronit.  143 
Qeomy  ricin.  1012 
Geomyricite,  1012 
Oerhardtite,  872 
Germanium  sulphide,  150 
Germarite,  350 
Oendorffite,  90 
Gesso.  933 
Geyerite.  96 
Geyserite,  196 
Ghiâccio.  205 
Oibbsite.  254;  825 
Gibraltar  stone,  268 
Gieseckite,  621;  426 
Giftkies,  97 
Gigantolite.  621.  421 
Gilbertite,  614 
Gillebackit,  878 
Gillingite,  708 
Gilsonite.  1020 
Giltetein,  678 
Ginilsite,  707 
Giobertite.  274 
Gips,  988 
Girnsol,  195 
Gismondine,  586 
aiamondite,  586 
Giufite,  812 
Glace,  205 
Glagerite,  688 
Glance  coal,  1021 

cobalt.  89 

copper,  52 
Glancespar,  499 
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Olanzaraenikkies,  06,  07 
GlanzbrauDstein,  280 
QlanzeiaeD,  20 
Olanzeisenerz,  216 
GlaDzerz.  46,  158 
Glanzkobalt,  80 
Qlanzkohle.  1021 
Glanzspath,  400 
Glasbachite,  58 
Glaserite,  807 
Glaserz,  46,  168 
Glaskopf ,  Brauner,  260 

Rother,  216 

Schwarzer,  267 
Glasopal,  106 
Glasspat,  101 
Glasurerz,  60 
Glasurite,  702 
Glaubapatite,  760 
Glauber  aalt,  081 
aUaberite,  808 
Olaucodot,  Glaucodote,  101; 

102 
Glaiicolite,  468,  420 
Olaaoonite,  683 
Olaucophane.  800 
Glaucopyrite,  06 
Glaukodot,  101 
Glaukolith.  468 
Glaukopban,  800 
Glaukosiderit,  814 
Glessite,  1004 
Gletschersalz,  088 
GlimmiT,  614 
Glinkilc.  451 
Globosite,  840 
Qlobosphftrites,  1082 
Globiilites,  1082 
Olockerite.  070 
Glossecollite,  688 
Glottalite,  600 
Glucinite,  761 
GluciDum,  V.  Béryllium 
amelinite,  503 
Goetbite.  247.  1086 
GOkuuiiie.  477 
Oold,  14 

Gold  umalgam,  10 
Gold  sulpbo-telluride,  106 

tellurides.  48,  108,  106 
Goldtellur.  103 
GoQgylite,  622 
Goose-duug  ore,  1086 
Gordtiite,  050 
Goshenite,  406 
Ooalarite,  080 
aathite.  247,  1086 
GotUiardite,  120 
Ooyazite,  855 
Grafite.  Graflta.  7 
Grahamite,  1020 
Gramenite,  Gramislte,  701 
Grammatite,  886,  880 
Grammite,    «.    Wollastonlte^ 

871 
GraDat,  487 
Granatite,  668 
Grftugeslte,  666,  1086 
Granulina.  Granuline,  104 
Graphie  gold,  108 


Graphie  tellurium,  108 
Oraphite.  7,  1086 
Graphitoid,  8 
Grastite,  668 
GraubrauDstein,  248 
Grauerz,  v.  Galena,  48 
Graugiltigerz,  187 
GrauSobalterz,  71 
Graukupfererz,  187 
Graulite,  040 
Graumanganerz,     286,     248, 

248 
GraiMilber,  800 
Gauspiessglanzerz.  86;  129 
Grauspîessglflserz,  86 
Gray  antimony,  86;  122 

copper,  137 
Green  diallage,  886 

eartb.  688 

irôu  ore.  707 

lead  ore.  770 

malachite,  204 

vitriol,  041 
Greenlandite,  781 
Oroenookite,  60,  1066 
GreenoYite.  712 
Gregorite,  807 
Grenat,  487 

blanc,  842 
Grenatite,  568 
Grengesite.  668 
Griotte,  267 
Griphite.  778 
Griqualandite,  401 
Grochauite,  656 
Groddeckite,  504 
Groppite.  808,  707 
Groroilite.  267 
Grossularite,  437,  480, 1086 
Grolhite,  712 
Gruenerite,  801,  1026 
Grûuauite.  75 
Grûnbleierz.  770,  771 
Grûneiscnerde,  707 
GrQDeiseDSteiu,  707 
GrQnerde,  683 
GrQnerite.  386.  301,  1026 
GrOnmanganerz,  380 
Guadalcazarite.  63 
Gualda,  81 

Quanajuatite,  38,  1086 
Gnnf&nplte.  004;  807 
GuaDite.  806 
Guano,  760 
Gunnovulile,  080 
Guanoxalate,  807 
auaxinite,  717 
Guayacanite,  147 
Ou^axite,  110 
Ouitermanite,  181 
Guld.  Gediget,  14 
Guldischsilber,  20 
Gûmbelite.  692 
Gummibleispath,  866 
Gummierz.  892 
Gummispath.  856 
Gummistein,  105 
Onmmite,  892;  688 
Gunniaonite.  164 
Gurhofian,  Gurhofite,  271 


Gurolite,  666 
Guyaquillite,  1010 
Gymnite,  676 
Gyps.  088 
Qypsum,  088 
OsrroUte,  666 


Haarkiea,  70;  04 
Haarsalz,  068, 088 
Haddamite,  728 
Hœmachates,  180 
Hœmalibrite,  886 
HœniHiite.  218 
Hiemutocouite,  267 
Hsmatolite,  802 
Hafiief jordit.  384 
tiagemanuite,  181 
Haldingerite,  827:  114 
Hair  sait,  958 
Halbazurblei,  «.  Caledonit^ 

024 
Halbopal,  105 
Halbvitriolblei,  028 
Haute,  164,  1086 
Hallite,  666,  070 
Halloylite,  688 
HaUoyaite,  688 
Halochalzit,  172 
Halotrichine,  054 
Halotrichite,  054 
Hamartite,  201 
Hambergite.  878 
Hamlinite.  762 
Hammochryso8,  619 
Hampshirite,  676 
Hankaite,  020 
Hannayite,  882 
Haplume,  448 
Uaplotypite,  217 
Harkise.  70 
Harlequin  opal.  106 
Harmotome,  581 

Lime.  579 
Harringtouite,  606 
Hurrisiie,  56 
Haratigite.  532 
HaribrHunsiein.  288 
Hartiu.  1009 
Hartite.  1001 
Hurtkobalterz,  03 
Hartuiuugauerz,  257 
Har*mannite,  72 
Hartapat,  406 
Harttautalerz,  781 
Hatcfaettine.  Hatchettite,  987 
HatchettoUte,  727 
Hauerite,  87 
Haughtonite,  627 
Hanamannite.  280,  1086 
HaQyne,  431 
Hansrnite.  481 
Haydeniie,  680 
Hayesine,  888 
Haytorite,  506 
Heavy  spar,  800 
Hebetine,  460 
Hebronite.  781 
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flecatolite,  818 
Hectorite,  864 
Hedenbergite.  852,  806 
Heilyphauc,  775 
Heintsito.  885 
Heldburgite,  1086 
Heleaite,  1000 
Heliolite,  882 
Heliophyllite,  868 
Héliotrope.  188 
Helminth,  658 
Helvetan.  685 
Helvine,  484  . 

Helvite,  484 
Hemafitarlte,  886 
Hématite,  218,  1087 

Black,  257 

Brown,  250 
BematoUte,  802 
Hematoetibiite.  808 
Hemichalcit.  118 
Hemimorphite,  546 
Henrjite.  52 
Henwoodite,  854 
Hepatiuerz,  206,  699 
Hépatite.  900 
Hepatopyrite,  96 
HeraclioD,  224 
Hercynite,  228 
Herderite,  760 
Hermaonite,  STTS 
HermauQolite.  788 
Hermesite.  187 
Herrengrundite,  962 
Her rerite,  279 
Herschelite,  589 
Hessenbergite,  1087 
HeMite.  47,  1087 
Hessonite,  487,  440 
Hetœrolite,  259 
Hetairite,  259 
Heteroclin.  282,  880 
Heterogenite,  259 
Heteromerite,  477 
Heteromorphite,  122 
Heterosite,  757 
Heterotyp,  885 
Heterozite.  757 
Heubachlte,  259 
Heolandite,  574 
Hexagonite,  885,  889 
HMibertHe.  806 
HiiMcnîte.  8^6 
Hielmite,  Hjelmlte,  741 
Hielo.  S/MU.,  V,  Ice 
Hieratite.  169 
Hierro,  28 
Hierro  urcilloflo,  250 

cbroiiiado,  227 

espatico,  v.  Siderite 

globoso.  250 

magoetico,  224 

oligisto,  218 

paliistre.  250 

pardo,  247 
Hfgbgate  reain,  1007 
Hillftngsite,  886.  891 
Himbeerspath,  278,  1007 
JlintKeite,  885 
HiortdahUte,  877 


Hircine,  Hircite,  1014 
Hiaingerite,  702 
Hisloplte,  266 
Hitchoockîte,  855 
Hœmeaite,  817 
Hoevelit,  HOvellit,  156 
Hofmannite,  1018 
HOgauite,  600 
Hoblspath,  496 
HobnianDite.  967 
Holmeaite.  «.  Seybertite,  688 
Holmite,  688 
Holosiderite,  81 
Holzasbeat,  889 
Holzkupfererz,  785 
Hoizopal,  195 
Holzzinnerz,  285 
Homicblin,  88 
Homilite,  505 
Honey-stone,  994 
Houigsteiu,  994 
Hopâta,  808 
Horbachite,  75 
Horn  quickailver,  158 
Horn  silver,  158 
Uoniblei.  292 
Hornblende,  885 

Biisaltiscbe,  852 

Labrador,  848 
Homerz,  158 
H5mesit,817 
Homniangan,  880 
Hornstein,  189 
Hornstone,  189 
Horse-flesb  ore,  77 
Horaiordite,  44 
Hortonite,  368 
Hortonolito,  455 
Hougbite,  256 
Houille.  1015 
Houille  papy  racée,  1010 
HOvillile.  156 
Hovite,  800 
Howardite,  1087 
HowUte.  881 
Huantaiayite,  156 
Huascolite.  51 
Hiibnerlte,  982 
Hudsonite,  857 
Huila,  8pan,t  v.  Coal 
nullité,  662 
Humboltine,  994 
Humboldtilite,  474 
Humboldtile.  502;  994 
Huminite.  1024 
Humite,  535 
Humus  acid,  1014 
Hunterite,  689 
Huntilite,  48 
Hnreaulite.  882 
Hurouite,  840 
HQttcnbergite,  96 
Huysseuite.  880 
Hverlera,  696 
Hversalt.  954 

Hyacintb,  409;  467,  477,  489 
Hyalite.  195 
Hyalomelan,  1049 
Hyalophane,  821 
Hyalodderite.  451 


HyalotaUta,  422 

Hydrargillite.  254;  842 
Hydrargyrite.  159 
Hydrarfl^ros.  22 
HydrauTic  limestone,  267 
Hydroapatite,  768 
Hydrobiotite,  682,  664 
Hydroboracite,  889 
Hydroborocalcite,  888 
Hydrobucholzite,  1087 
Hydrocastorite.  812 
Hydrocemaaita,  299 
Hydrochlore,  726 
Hydrocliotonite.  664 
Hydroconite,  808 
Hydrocuprite.  207 
Hydrocyanita  912 
Hydrodolomite,  806 
Hydrotluocerite,  291 
Hydrofluorite,  169 
Hydrofrankliuite,  259 
Hydrogen  fluoride,  169 

oxide.  205 
Hydrogiobartita,  805 
Hydrohsmatite,  245 
Hydrohalite.  156 
Hydroilmenite,  219 
Hydrolanthanite,  802 
Hydrolite,  593 
Hydromagnaaita,  804 
HydromagDOcalcit,  806 
Hydromica,  614 
Hydromuscoviie.  614 
Hydxonaphelite,  609 
Hydroniccite.  1037 
Hydrouickelmagnesite  806 
Hydrouosean,  1048 
Hydrophane,  195 
HydrophilUa.  161 
Hydrophile,  674 
Hydropit,  878 
Hydroplumbite,  259 
Hydropyrite,  96 
Hydrorliodonite,  881 
Hydrostimarskite,  1087 
Hydrosilicite,  707 
Hydrosteatite,  679 
Hydrotalc,  650 
Hydrotalcita.  256 
Hydrotephroite.  458 
Hydrotitnnite,  724 
Hydroiis  antbophyllite,  884 
Hydrozincita,  299 
Hygropbilite,  622 
Hyomelan,  1049 
Hypargyrite,  116 
Hyparathena.  848 
Hypocblorite,  562 
Hypoaclerite,  328 
Hypostilbite,  588 
Hypotyphit,  12 
Hypoxanthite,  1087 
Hystatite,  217 


laspachates,  189 
laspis,  188 
Iberite,  621;  421 
Ica,  205 
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Ice  spar.  818 
Iceland  spar,  266 
Icbthyophthalmite,  666 
Idooraae,  477 
Idrialine,  Idrialite,  1018 
Idrocastorit,  812 
Idrociano,  912 
Idroliuore.  169 
idrogioliertita,  805 
[gelstrOmite,  256,  457 
[glesiasite,  ^6 
[gliie.  Igloite,  281 
Iguatiefflte.  976 
tguatievite,  976 
Chleite.  957 
[iwaarite,  1088 
[Idefonsite,  781 
Uesite,  937 
Uludeiite,  518 
Omenite.  217;  787 
lluienorutile,  287 
tlsemannite,  202 
n^aite.  541,  1087 
iDdiauaite,  688 
Indfanite,  887 
[ndicolite,  551 
Indigo  copper.  68 
Enesite,  564 

Inflammable  cinnabar,  1018 
tofusorial  eartb,  196 
[nolite,  268 
(nvernrite,  74 
[odate  of  calcium,  1040 
loilic  silver,  160 

quicksilver.  160 
loDiDEs.  152  et  seq, 
(odite.  160 
lodobromite.  160 
[odquecksilber,  161 
[odsilber.  160 
Codyrite.  160 
toute,  419 

Hydrous.  421 
loniie,  1008 
Krldium.  Native,  27 
fridosmlne,  27 
Irite.  228 
Iron,  28.  1037 

Arsenical,  96,  97 

Chromic,  227 

Magnetic,  224 

Meteoric.  19 

Native,  28,  1087 

Oligist.  215 

Titaniferous,  217 
<ron  aluminate,  228 

arsenates.    755,    800,    816, 
821,  847.  852,  867 

arsenides,  96 

borates;  877,  882 

carbide,  81 

carbonate.  276 

chlorides,  165,  176 

disulphides,  84,  94 

ferrate,  224 

hydrates,  245,  247,  250,  251 

niobale.  781 

Qitride.  29 

oxide,  213.  234;  liydrated, 
24'i.  C4r,  S^i),  251 


Iron  phosphates.  766,  797, 
812,  814,  822,  828,  824, 
825,  841.  848,  849,  850, 
852.  854,  867 

BiUcates,  348,  881,  461,  456, 
541,  656,  657,  658,  701, 
702.  708  et  al. 

Bulphantimonite,  114 

Bulpharsenide,  97 

Bulphates,  939,  941,  956  et 

ê(BÇ. 

Bulphidës.  72,  78,  84,  94 
magnetic,  78 

tantalates,  781,  786,  788 

tellurate,  979,  980 

titanates,  217.  282 

tunffstates.  982,  985,  991 
Iron  alum.  654 
Iron  boracite,  880 
Iron  earth,  Blue,  814 
Iron  natrolite,  602 
Iron  ore,  Areillaceous,  215 

Arsenicated,  847 

Axotomous,  217 

Bog,  250 

Brown.  250 

Calcareous,  276 

Clay,  215 

Green.  797 

Jaspery,  215 

Lenticular,  216 

Magnetic,  224 

Micaceous.  218 

Ocberous,  215 

Octahedral,  224 

Pitchy.  867 

Red.  218 

Sparry.  276 

Specular,  218 

Titaniferous,  217 
Iron  pyrites,  84.  94 

Magnetic,  78 

White,  94 
Iron  rutile,  v.  Nigrine,  288 
Iron  sand,  217,  224 
Iron  scbefferite,  857 
Iron  sinter,  821 
Ironstone*.  Clay,  215,  260, 276 

Blue,  814 

Brown,  247,  250 
Is,  205 

Iserine,  Iserite,  219 
Iserite,  239 

Isoclasite.  Isoklas,  886 
Isophane,  v.  Franklinite,  227 
Isopyre,  1088 
Itabiryte,  215 
Itacolumyte,  190 
Ittuerite,  432 

Ivaarite,  Iwaarit,  448,  1088 
Ivigtite,  616 
Ixiolite.  Ixionolite,  786 
Ixolyte,  1001 


Jade,  Common,  871;  809, 886^ 

889,  515 
Jade  tenace,  515 
Jadeite,  869 
Jaipuriie.  71 
Jakobsite.  227 
Jalite,  195 
Jalpuite,  47 
Jamesonite,  122 
Jargon,  482 
Jarosite.  974 
Jasper,  190 
Jaspopél.  195 
Jaulingite,  1006 
Jayet,  v.  Jet,  1022 
Jofferisite,  664 
Jeffersonite.  352,  858 
Jefreinofilte.  477 
Jelletite.  437,  448 
Jenkinsite,  674 
Jenzschite,  194 
Jerem^evite,  875 
Jern,  28 

Jeruglans,  Jernmalm,  218 
Jern  mal  m,  brun,  gui,  260 
Jernnatrolith.  602 
Jernrhodonit,  878 
Jet,  1022 
Jewreinowit,  477 
Jeypoorite,  71 
Jodbromchlorsilber,  160 
Jodsilber.  160 
Jogynaite,  822 
Johannite,  978 
Johnite,  844 
Johnstonite,  48 
Johnstrupite.  720 
Jolith^  419 
Jollyte.  708 
Jordanite,  141,  1089 
JoBeite,  40 
Jossaite,  916 

Judenpech,  tf.  Asphaltum 
Julianite.  187 
Junckerite,  276 
Jurlnite.  243 


Jacksonite.  580 
Jacobsite.  227 
Jacut,  210 


Kaersutite,  886,  892 
Kainite,  918 
Kainosite,  698 
Kakochlor.  258 
Kakoxen,  84B 
Kalaii.  844 
Ealainit,  385 
Ealchsteiu,  262 
Kalialaun,  951 
Ealiboiite.  885 
Kalicine,  705 
Kalifeldspath.  816 
Kaliglimmer,  614 
SaUnite,  951 
KaliophiUte,  427 
Kaliphite.  250 
Ealisalpeter.  871 
Kalisulphat.  897 
Ealium-Magnesium    chloricL 
177 
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Kalkcancrinit,  428 
Kalkeisenaugit.  852 
Kalkglimmer,  636 
Kalkgranat,  487 
Kalkharmotoni.  577 
Kalkkalisulfat,  045 
Kalkmagnesit,  806 
Ealkmalachit»  295 
Eaikoligoklas,  884 
Kalksal  peter,  872 
Kalkspath.  262 
Kalktalkspath,  271 
Kalkurauglimmer,  857 
Ealkuranit,  857 
Kalkvolbortbit,  790 
Ealkwavellit,  848 
Eallait,  844 
Eallar.  155 
Eallilite,  1089 
Eallochrom.  918 
Ealomel,  158 
Ealuszite,  945 
EalzedoD,  188 
EJimacite.  29,  1087 
Eftmmererit,  650 
Eammkies.  94 
Eampferbarz,  1006 
Eampylite,  771 
Eaneelstein,  487 
Eiineite.  108 
EanonenspAth,  266 
Enolin.  685 
KaoUnite,  685.  1039 
Eapnicîte,  842 
Eapuikite.  878 
Eupnite.  279 
Eappenquarz,  187 
Eammsinite,  1089 
Eârarf  veite,  752 
Earelinite,  201 
Earfunkel,  487 
Earinthin,  892 
En rmin spath.  755 
Earneol.  188 
Earpholit  549 
Earpliosiderit,  969 
Earpho6tilbit,  607 
Earstenite,  910 
Ettrsutite.  886.  893 
Earyinite,  754 
Earyoceril,  416 
Earyopilit,  704 
Eascholong.  195 
Eassiterit,  234 
Eassitero-tantallt,  786 
Eastor,  811 
Eatapleilt.  412 
Eataspilit,  622 
Eatzeua«if?e,  188 
EatzeDg:old,  618 
E^atzensilber,  618 
Eausimkies,  96 
Eautschuk,  fossiles,  1000 
EeatiDgine,  878 
Eeffekilite.  696 
Eeffekill.  680 
Reilhauite,  717 
Eeljphite.  447 
Eenngottite,  116 
SsntroUto.  544,  1089 


Eeramohalite,  958;  965 
Eeraphyllite,  «.  Carinthine 
Eerargyrite,  158 
Eerasme,  170,  292 
Eerat,  158 
Eermes.  106 
Kermeaite.  106 
Eerolitb,  675 
Eerosene,  1015 
Eeroseue-shale,  1024 
Eerrite,  665 
Eerstenite,  981 
Eibdelopban.  217 
Eidney  ore,  216 

atone.  886 
Eiesel,  188 
Eieaelalumlnite,  686 
Eieselcerit,  550 
Eieselgalmei,  546 
Eleselguhr,  196 
Eieselgyps,  910 
Eieselkupfer.  699 
Eieselmalachit,  699 
Eieselmangan,  878 
Eieselmebl,  196 
Eieselsinter,  195 
Eieseispatb,  v.  Albite,  837 
Eieselwismutb.  436 
Eieselzinkerz,  546 
Kieserite,  982 
Kilbrickenite.  145 
Eillinite,  868:623 
Eilmacooite,  51 
Eirrolith,  799 
Eierulfine,  775 
Eirwanite,  898 
Eischtimite.  291 
Elaprotbine.  798 
Eluprothite.  798;  119 
Klaprotholite.  119 
Elebscbiefer,  196 
Elementite  656 
ElÎDOcblor.  644 
Elinohumit.  588 
EliDokhis.  794 
Elinokn)kit,  976 
Elinopbftit.  976 
Elipsteinite,  881 
Enaufflte,  888 
Knebelite.  457 
Enisteraaiz.  v.  Halite,  164 
Enoxvillite,  966 
Eobaltarsenikkies,  98»  101 
Eobaltliescblag,  817 
Eobaltbleierz,  53 
EobaltbleigluDZ,  53 
Eobaltblende,  71 
Eobaltbmtbe,  817 
Eobaltfahlerz,  187 
Eobaltglanz,  89;  78 
Eobaltkies,  78 
EobaltmangaDerz,  358 
Eobaltuickelkies,  78 
EobaltD  ickeloxy  dhydrat, 
Eobaltscorodit,  821 
Eobaltspath,  280 
Eobaltsiilfuret,  71 
Eobaltvitriol.  948 
Eobaltwismuthfahlen,  187 
Kobellite.  128 


Eoboldine.  78 
Eochelite,  780 
Eochsalz,  154 
EoelbiDgit,  408 
Eoettigite,  819 
EOfiacbite,  1007 
Eoble,  1021 
Eoblenspalb,  998 
Eoblenvitriolbleispath, 
E0h4erite,  981 
Eokkolit.  852,  857 
Eoksharovite,  886,  893 
EOlbingit,  408 
EoUophau.  806 
Eollyrit,  698 

Eolophonit,  v.  Colophonite 
Eomarit,  681 
EoDarit.  681 
EoudroarseDÎt,  796 
EoDgsbergite,  28 
Eonichalclt.  886 
EOnigine.  925 
Koninckite,  825 
Eonit,  271      . 
EOnleinite,  1003 
EOnlite,  1002 
EoDDarit,  681 
Eoppar,  gedigety  30 
Eopparglaa,  ^ 
Eopparmalm,  55 
Eoppite,  727 
Eorarfveite.  753 
Eoryinite,  754 
Eoraelite.  957 
Komerupine,  560 
EoruDd.  210 
Eoiynit,  91 
Eotschubeite,  644 
KOttigite,  819 
Eoulibinite,  1089 
Eoupbolite,  530 
Emblite.  Eratlite,  881 
Eraiitzite,  1005 
Kraurite,  797 
Ereittônite,  228 
Kremexaite,  176 
Krennerite,  105,  1088 
Eeutzkristalle,  681 
EreuzsteiD,  581 
Erisoberil,  229 
Erisolith.  451 
Erisuviffite,  936 
Eroebeiite,  75 
Krtthnldte.  958 
Erokalitb,  600 
Erokoit,  918 
Erokydolith.  400 
ErOnkite,  ErOnnUte, 
Erugite,  950 
Eryolite.  166 
Eryptolitb,  749 
Eryptoperthit,  881 
Eryptotil,  561 
Eubizit,  595 
Euboit,  596 
Euboizit.  589 
EQhDite,  758 
Eulibinite.  1089 
Eupaphrite,  889 
Kupfer,  Gediegen,  30 
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KupferantimonglaDZ,  118 
Kupferbluu.  700 
Kupferbleiglauz,  51 
EupferbleiBpath,  927 
Kupferbleivitriol.  927 
KupferbleDde.  187 
KupferblQthe,  206 
Kupferdiaspore»  794 
KupfereiseD vitriol,  948 
Kupferfablerz.  137 
Kupferglauz,  55 
Kupfergliis,  206 
Eupfergliminer,  840 
EupfergrUu.  699 
Kupferboruerz,  172 
Eupferindig,  68 
Eupferkies,  80 
Kupferlasur,  295 
Kupferleberei/.,  206 
EupfermaD|;auerz.  258 
Kupfernickel,  71 
Kupferoxyd,  209 
Kupferoxydul,,206 
Eupferpecberz,  699 
Eupferphyllit.  840 
Eupfersammterz,  968 
Eupfei-sand.  172 
Eupferscbaum,  889 
Eupferscbwftrze,  209,  258 
Eupfersilberglanz,  56 
Eupfersmaraffd,  468 
EupfersulfobTsmutit,  110 
Eupferuranit,  856,  857 
Eupfervitriol,  944 
Eupferwasser,  941 
Kupferwismulberz,  119,  128 
Eupferwismuthfflanz,  118 
EupferzînkblQtEe,  298 
Eupfferite,  884 
Euprein,  55 
EQstelite,  20 
Eyanite.  500 
Eymatine,  886 

Eypbolite.  «.  Serpentine,  669 
Eyrodte.  95 


LaaveDite,  875 
Labrador  feldspar,  884 
Labrador  hornblende,  848 
Labradorite.  384 
Lagonite,  882 
Lagunite.  882 
Lampadite,  258 
Lamprite,  29 
Lamprophanite,  977 
Zianarkite,  923 
Lancasterite,  304 
I«8ngbanite.  543,  1089 
Iiangite.  961 
Ijanafordite,  805 
Lanthanite.  802,  1040 
Lanthanocerite,  550 
Lanthanum    carbonate,  290, 
291,  302 
phosphate,  820 
Lapis-laziili,  432 
Lapis  oUaris,  451 


Lapis  specularis,  986 
LardereUite,  882 
Lardite.  «.  Pagodite 
Lasionite,  842 
Lasurfeldspath,  815.  818 
Lasurite,  295,  432 
Lasui-stein,  482 
Latialite,  431 
Latrobite,  887 
Laubanite,  588 
Laumouite,  587 
Laumontite,  587 
Laurionite,  171 
Laurite,  98 
Lautarite,  1040 
Laiitite,  148 
Laveudulau.  814 
L&venite,  375, 1040 
Lavezstci»,  678 
Lavroffiie.    Lavrovite,  Law- 

rowit,  356 
Lawrencite,  165 
Laxmanuite,  915 
Lazialite,  431 
liazulite,  798 
Lazulith.  798;  419 
LazurApatit,  762 
LazurfeUKspar,  318 
I<azurite.  482 
Itead,  24 

Argentiferous,  41 

Black.  7 

Corneous,  292 

Native.  24 

Bupersulphuretted,  49 

White,  286 
Lead  nntimonates.  754,  862 

antimonites.  868,  864 

arsenates,  755.  771, 775,  887 

arsenite,  863 

carbonates.  286;  299 

chloride,  165 

chloro-carbonates.  292 

chromâtes,  918,  914,  915 

dioxide.  239 

molybdate,  989 

oxides,  209,  231,  289 

oxychlori^les,  169, 170, 171, 
172.  1028 

oxy-iodide,  170 

phosphates,  770,  855 

seleuides,  52,  53 

selenite.  981 

silicates,  421,  422,545;  1040 
(arlif.) 

sulphautimonate,  149 

sulphantimonites,  112,  118, 
120,  122,  128,  124,  126, 
129.  148,  145 

sulpharsenites,  112,  120, 
131.  141 

Bulphates,  907, 928;  925.  927 

sulphata carbonate,  921 

sulphide.  48 

sulphobismuthltes,  110,111, 
114,  119,  121,  122,  128, 
129. 130, 145 

telluride.  51 

vanadates,  773,  787,  789. 
790,  791.  792 


Lead  glance,  48 
Lead  ocher.  209 
Lead  ore,  Green,  770 

Red,  918 

White,  286 

Yellow,  989 
Lead  vitriol,  907 
LeadhiUite,  921 
Leberbleude,  61.  107 
Lebererz  Eupfer-,  206 
Leberkies,  73,  94 
Leberopal,  195 
Leberstein,  900 
Lecontite,  980 
Ledererite,  598 
Ledente,  712 
Leedsite,  904 
Leelite,  816 
Lehmanite.  515 
Lehman uite.  918 
Itehrbachite.  58 
Lehuulite,  GOO 
Leidyite.  107 
Lemninn  enrth,  689 
Lenuilite.  319,  666 
Lenzinite,  688 
Léon  hardi  te,  587 
Leopardite,  1040 
Leopoldite,  156 
Lepidocrocite,  247 
Lepidokrokit,  247 
liepidolite,  624 
I«epidomelane,  684 
Lepidomorphite.  614 
Lepidophœile,  258 
Lepolite,  837 
Leptochlorite,  648 
Leptonematite,  ^ 
Lerbachite,  53 
Lernilite,  666 
Lesleyite,  707 
Lettsomite,  968 
Leiicaittcrite,  972 
Leucaugite,  358 
Leuchtenl)ei'gile.  644 
Leucite.  342,  1041 
Leucochalcite.  887 
Leu((ocyclite.  566 
Leucolite,  70 
Leucomuuguuite,  813 
Leucopetrite.  1011 
Iiencophanite,  417 
Leucophyllite,  614 
Leucopyrite,  96 
Leucotile,  707 
Leucoxcne,  219,  712 
Leukargyrit,  187 
Leukoplîan.  417 
Leuzit,  341 
Leverrîerite.  687 
Leviglianiie,  68 
Levyne,  595 
Le^ynite.  595 
Lherzolyte,  221 
Ubethenite.  786 
,    Liebenerite.  621;426 
I    liiebigîte.  808 
Lievrite,  541 
Lignite,  1022 
Ligurite.  712 
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Lilalite.  624 
Lillhaminert,  65 
liillianite.  130 
Lilliie,  708 
Liubachite,  675 
Limbilite,  454 
Lime,  210 

V.  Calcium 
Lime-epidote,  513 

•malachite,  715 

-mesotype,  604 

•urauite.  857 

•wavellite,  848 
Limestone,  267 

Hydmiilic,  267 

Magnesian,  271 
Limnite,  251;  250 
lâmonita,  250 
lanarite.  927 
Lincolnîte,  574 
Ziindackerite,  869 
Lindsayite,  Lindseite,  887 
liinnœite,  78 
Linseiie.  337 
Linsenerz.  853 
Linsenkupfer,  858 
Lintonile.  607 
Lionite.  11 
Li  parité,  161 
Liroconite,  853 
Lirokomalacbit,  858 
lâakeardite.  846 
Litarjirio  uativo,  209 
Litharge,  209     ' 
Litheosphorus,  899 
Lithidionite,  1041 
Lithioneiseuglimmer,  1041 
Lithionglimmer,  624 
Lithionite,  624 
LithioDoephelin,  426 
Lithiophilite.  756 
Lithiophorile,  257 
Lithium  phosphates.  756,  781 

silicates,  312.  366,  624, 626 
Lithographie  stone,  267 
Litbomar^e,  6»5,  688 
Litboxylc.  195 
Litidiouite,  1041 
Livingstonite,  109 
Llanca,  699 
LoadstODe,  225 
Loboit,  477 
Lodestone,  226 
Loeweite,  946 
Loewigite,  976 
Loganîte.  398 
I«olllngite,  96 
Lomouite,  587 
Louchidite,  96 
Longbanite,  548 
LoDKulites.  1083 
Lopnoite,  653 
Lotalite,  356 
Louisite,  570 
Lovenite,  375 
Iiôweite.  946 
Iidwigite,  976 
Loxoclase,  315 
Lucasite,  666 
Lucbssappbir,  419 


Luckite,  941 
Lucullan,  LuciiUite,  267 
I«udlamite,  841 
Ludwigite,  877 
Luftsaures  Silber,  309 
Lu  mâche  Ile,  267 
Liineburgite,  869 
LuDDite.  794 
Lupus  wetallorum,  36 
Lussatite,  197 
Luzonite,  148,  1041 
Lychnis,  210,  220 
Lydian  stone,  189 
Lydile,  189 
Lyellite,  961 
Lyncurium,  482. 1002 
Lytb  rodes,  621 


M 


Macfarlanite,  48 
Macle,  496 
Maclureite.  352,  535 
Maconite,  667 
Magneferrite.  226 
Maguesia,  t.  Magnésium 
3Iaguesia  alum,  953 

alba,  304 

saltpeter,  872 
Maenesian  limestone,  271 

pharmacolite,  758 
Magnésie  hvdratée,  252 

carbonatee.  274 

nitratée,  872 

phosphatée,  775 
Magnesinitre.  872 
Magnesiochromite,  228 
Magnesioferrite,  226 
Magnesite,  274;  680 
Magnésium  aluminate,  220 

arsenate,  817 

borates,  879,  878,  884,  877, 
881.885 

carbonates,  274.  271;  hy- 
drous,  300,  304,  305 

chlorides,  164,  176.  178 

ferrate,  226 

fluoride,  164 

hydrate,  252 

molybdate,  992 

nitrate.  872 

oxides,  207.  252 

phosphates,  806,  817,  880, 
832,  869 

silicates,  346,  348.  884,  450, 
678,  680,  535  et  seq.;  669 
et  âeq. 

sulphates,    982,    938;   918, 
946,  948,  950,  958 
Magneteisenstein,  224 
Magnetic  iron  ore,  224 
Magnetic  pyrites,  78 
Magnetis.  224 
MagneUte,  224.  1041 
Magnetiernmalm,  224 
Magnetkies,  73 
Magnetopyrite,  73 
Magnochromite,  228 
Magnoferrite,  226 


Magnolite,  980 
Makite.  895 
Malachite,  Blue,  295 

Green,  294 

Lime.  295 
Malacolite,  352,  356 
Malacou,  Malakon,  486 
Malaquita.  294 
Maldonite,  15 
Malinowskite,  137 
Mallardite,  943 
Maltha,  1015 
Malthacite,  695 
Mamanite,  950 
Mancinite,  1041 
Mandelato,  267 
Mangent .  Kohlensaures,  278 
Maugaualauu,  955 
Manganaraphibole,  378 
Manganates,  220 
Mangiin npai  it e,  764 
Mangaubleiide,  64 
Mangaubruciie,  252 
Manganchlorite,  648 
Mangandisthen,  542 
Manganepidote.  521 
Mauganerz,  Graues,  248,  248 

Eupferhaltiges,  231 

Prismatoidisches,  248 

Schwarzes.  257 
Manganèse,  Black,  257 

Bog,  257  • 

Cupreous,  258 

Earthy,  257 

Gray,  243 

Red,  378;  278 
Manganèse  antimonate,  803 

arsenates,  780.  796,  800.801, 
802.  803.  811,  886 

aî-senide,  108 

borates.  876,  877 

carbonate.  278 

chloride,  165 

dioxides.  236.  248 

disulphide,  87 

ferrate.  227 

hydrates,  258. 248,  256,  257, 
258 

uiobate.  731 

oxides,  207,  280,  281,  282. 
236. 243,  248 

phosphates,  756,  758,  775, 
777,  778,  779,  809,  812, 
813, 882. 850 

silicates,  378,  380,  381,  434. 
442,  448.  457,  460,  465, 
521,  542.  543.  544.  549, 
564.  704,  et  al, 

sulphates,  938,  948;  955 

sulphide,  64,  87 

tantalate.  781 

titanat«,  1045 

tungstate.  982 
Manganèse  -  ore,    Brachytjr^ 
ous,  231 

Prismatic,  248 

Pyramidal,  280 
Manganèse  aluro,  955 
Manganèse  spar,  878 
Manganglar'/  ^ 


1122 


INDEX  TO  8PECIB8. 


Mangaornoat,  487,  443 
MangaDDedeDbergite,  866 
MangaoliisiDgerite.  703 
Mangauidokras.  477 
Mai^^U,248 
MaDgankiesel.  378 
Mangaiikupfererz,  281 
Mangaukupferoxyd,  281 
Manganmaguetite,  225 
Maiiganocalcite,  269,  278 
Maugauocolumbite,  781 
Maugaiioferrite,  1041 
Maugunomagnetite,  227 
Mauganopa),  v.  Opal,  194 
MangaDophyllite,  627 
Mangaoouderite,  278 
Manganoaito,  207 
Manganostibiite,  808 
Mangaootantalite,  731 
MaiigaDowolframit,  982 
Mauganpectolite,  878 
Maugauscbaum,  257 
MangaDspatli.  278 
Mangantantalite.  781 
MaugaiivesuviaD,  477 
Marasmolite,  59 
Marble.  267 

Verd-antique,  267,  671 
Marcaaite,  94,  1041;  84,  86 
Marceline,  282.  880 
Marcylite,  172. 174.  210 
MuicKa^^iit;  ^  Pe^rlstone 
Margarite,  086 
Mnrgnrites.  1082 
Murgarodile.  614 
Mariante,  472:  466.  481 
ItfaniMidtis.  983 
Marioiiue.  299 
Mariposite.  1041 
Mari.  268 
Marmairolite,  391 
Marmatite.  59 
Mânnol,  8p.,  «.  Marble 
Marmolite.  669 
Marsb  ore.  250 
Martinite,  830 
Martinsite,  156.  982 
Martite.  216 
Martourite,  114 
Mascagnine,  894 
Mascagnite,  894 
Mtiskelyuite,  835 
Masonitr,  640 
Massicot,  209 
Massicottile.  209 
MaUldite,  115 
MaUockit«,  169 
Matricite,  455 

Mauiltte,  «.  Labradorite.  884 
Maxite,  921 
MazapUite,  851 
Meadow  ore.  250 
Medjidite.  978 
^leei-schaluminite,  687 
Meerschaum,  680 
Megnbasite.  982 
Megabromite.  159 
Meblzeolith,  600,  605 
Meionite,  467 
Melacoiiisu.  209 


MelaooDite.  209 
Melanaspbalt,  1020 
MelaDcblor,  758 
MelaDchym,  1014 
MelanellUe,  1014 
Melanglanz.  143 
Melanglimmer.  659 
MelaDgrapbitc,  7 
Melaubydrit,  1048 
Melauite,  487,  442.  1086 
Melanocerite,  414 
Melanocbroite,  914 
Melanolite,  662 
Melanopblo^ie,  194, 1041 
Melauosidente,  708 
MelaDOtalIo,  174 
Melanotecite.  545 
Melanotekite,  545 
Melauolballite.  174 
Melauteria,  941 
Melanterite,  941 
MelUite,  Mellilite.  474 
Melinile,  695 
MeliDopbane,  418 
MeUphanite.  418 
Mellateof  aluminium,  994 
Mellite,  994 
Melinose,  989 
Meionite,  76 
Melopsite,  708 
Meuuccauite.  217 
Meuacbanile,  217 
Menakanite,  217 
Menakerz.  712 
Mendipite,  170 
Mendozite,  952 
Meneghinite,  142 
Mengile,  787.  749. 
Menilite,  195 
Meunige.  231 
Mercure  nrgental.  28 

cbloruré.  158 

natif,  22 

sulfuré.  66 

ioduré.  161 
Mercurio,  22 

comeo.  158 
Mercury,  22 

Horn,  153 

Native,  22 
Mercurv  antimonite,  866 

cbloride.  153 

iodide.  161 

selenides,  68;  58 

selenite.  981 

sulpbantimonite,  109 

sulpbate,  916 

Bulpbides,  62,  66 
'  sulpbo-seleuide.  64.  66 

telluride,  64 
Mercury  amalgam.  28 
Merda  di  Diavolo,  1010 
Mergelkalk,  268 
Merkurblende.  66 
Merkurglauz,  64 
Meroxene,  627 
Mesitine,  275 
MesiUte.  275 
Mesitinspatb,  275 
Mesole.  607 


Mesolin,  595 
Mesolite,  605 

Mesotype,  600.  604.  606,  607 
MesotyiK*  e|M>intée.  666 
Mesaelite,  812 
MessiugblQtbe.  298 
Messingerz,  61 
Messin gile.  296 
MeUbruahite.  829 
Metachlorite,  656 
Metacmnabarite,  62,  1041 
Metagadolinile,  512 
Métal  escrito.  103 
Metaloncbidite.  96 
Metauatrolite.  601 
Metasericite,  614 
Metastibuite,  88 
MeUvoltine.  972 
Metaxite,  669 
Metaxoite,  674 
Metaziunober,  62 
Meteoric  iron,  29 
Meteoiin,  81 
Mexicau  onyx,  268 
Meymacite,  202 
Miarrirrite,  116 
Mica  Group.  611 
Mica,  Iron,  684;  627 

Lime,  686 

Litbia.  624.  626 

Magnesia.  627.  682 

Manganèse,  629 

Potasb,  614 

Soda.  628 

Vanadium.  685 
Mica  des  peintres,  7 
Mica  pictoria,  7 
Micaceous  iron  ore,  218 
Micapbilit,  496 
Micarelle,  473 
Michaelite.  196 
Micbaelsonite,  507 
Micbel-lévyte,  900 
Microbromite.  159 
Microcline,  322.  1042 
Microcosmic  sait,  826 
Microlite,  728, 1042 
3Iicrolitcs,  1042 
Microaonimite,  428 
Micropertbite,  821 
Microphyllite,  Microplakîte 

334 
MicroscbOrlite.  686 
Microvermiculite.  686 
Middletonite,  1010 
Miemite,  271 
Miesite.  770 
Mikroklas,  824 
Mikroklin,  332;  816 
Mikrotin.  841 
Milanite.  688 
Bililarite.  812 
Milky  quartz.  188 
BlUlerite.  70 

Miloscbin,  Miloschite,  697   ^ 
Mimeteue.  771. 
Mimetese.  Mimetesite,  771 
Mimetite,  771 

Minerai     caoutchouc,     l'OOO. 
1018 
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Minerai  coal,  1021 

charcoal,  1022 

graisse,  1015 

oiU  1015 

pilch,  1015 

resin.  1002  et  ieq. 

tollow,  997 

tar,  1015,  1018 

wux,  998 
Minium,  281 
Mioniie,  467 
MirabiUte,  981 
Miriquidite  870 
MiBonite,  922 
Mispickel,  97 
Misy.  941,  964,  972.  974 
Mixité,  «60 
Mizzonite,  471 
Moclia  stoue.  189 
Mock  lead.  59 
Modumite,  98 
Mohsine.  96 
Mohsite.  217 
Molisite,  165 
Mollit,  798 
Molochites,  294 
MolybdâDbleispath,  989 
Molybdaoglaoz,  41 
Molybdftnocker,  201 
Molybdansilber,  40 
Molybdate  of  iron,  202 
Molybdate  of  lead,  989 

MOLYBDATSS,  982  6t  MO. 

Molybdenam  disulphlde,  41 

trioxide,  201 
Molybdèue  sulfuré,  41 
Molybdenite,  41.  1042 
Molybdic  ocher,  201 

si i ver,  40 
Molybdine,  201 
Molybdite.  201 
Molybdomenite,  981 
Molysite,  165 
Monazite,  749 
Monazitoid,  749 
Mondstein,  v.  Mooostone,  818 
MoneUte,  784 
Monheimite,  279 
Monimolite,  754 
Moiiite,  808 
Mouophao,  577 
Monnulitc,  364 
Moorolite,  498 
Montanite,  979 
Moutebrasite,  781 
Monticellite,  449 
Moutmartite.  938 
Moutmilch,  268 
Montmorillonite,  690 
Mouzonile,  562 
Moonstoue,  818 
Moral  loD,  406 

Morasterz.  v.  Limonite,  250 
Mordenite,  578 
Moreno^ite,  940 
Moresnetite,  549 
Moriuite,  1042 
Morion,  Mormorion,  187 
Mornite.  334 
MorococbUe,  115 


Moronolite,  974 
Moroxiie,  762 
Morveuite,  581 
Mosandrite,  731 

Moss  agate,  189 
Mosbotiiie.  281 
Motiramile,  792 
Mountain  blue,  295,  699 

cork,  386,  389 

green,  294,  699 

leather,  386.  889 
Muckite,  1006 
Muldau,  818 
MuUer's  glass,  195 
MUllerin.  MuUerine,  104 
MQIlerite.  807 
MuUicite,  814 
Mundic,  84 

Murchisonite,  815,  818 
Muriacite,  910 
Muromoutite,  526 
Murrhiua,  18iB 
Mursinskite,  1042 
MuBcovite.  614 
Muscovy  glass,  614 
MQseuite,  v,  Siegenite,  78 
Musite.  290 
Mussiie,  356;  290 
Myelin,  685 
Myrmalm,  250 
Mysorin,  295 


N 

Nacrite,  614.  685 
Nadeleisenerz,  247 
Nadelerz.  129 
Nadelstein,  281 
Nadelzeolilb,  600 
Nadelziuutrz,  235 
Nadorite,  863 
Neesuinite,  708 
Nagyagererz,  105 
Nagyagite,  105 
I«^ailhead  spar,  266 
Is'amaqualite,  259 
Nantokite,  154 
Nautoquita.  154 
Nupalile,  1001 
Naphtba,  1015 
Napbtbadil,  999 
Naphtbaleue,  1002 
Kasturan,  889 
Native  coke,  1021 
Native  Eléments,  2  ei  eeg. 
Natrikalite,  155 
Nalrite,  301 
Natrium,  v.  Sodium 
Natroborocalcite,  887 
Natroculci^e,  907;  302 
Natrolite,  600.  1042;  468 
Natroliie.  Irou,  600 
NatroDinikroklin,  824 
Natron,  301.  1042 

alaun,  952 

salpeter.  870 
Natroucbuliazit.  598 
Natroiiffliromer,  628 
NatronhaUyne,  432 


Natronitrite,  870 
Natronkaiapleiit,  412 
Natronleucit,  343 
Natronortboklas.  318,  824 
Natrousaipeier,  870 
NatroDspodumeu,  382 
Natrophilite.*758 
Natrophite,  784 
Nairoxonotlite,  1052 
Naumannite,  52 
Necronite,  315 
Needle  iroDstone,  247 
Needle  ore.  129 
Needle  spar,  v.  AragonÛe,  281 
Needle  tin  ore,  285 
Needle  zeolite,  600 
Neediestoue.  600 
Nefeliua.  423 
Nefediettile,  708 
Nefidegil.Neft-gil,99i^ 
Nemalite,  252 
Neocbrysoliie,  455 
Neociano.  562 
Neoctese,  821 
Neocyanite,  562 
Neolite,  708 
Neoplase,  972 
Neotesite,  458 
Neotocite,  Ncotokit,  704 
Neotype,  269 
Nepaulile,  137.  141 
Nepbatll,  999 
Nepbeline.  423 
NepbcliDituid.  424,  871 
Nephehte.  423.  1042 
Nepbrite,  386,  889,  371.  396, 

515,  1026;  069 
Neicbiuskite,  688 
Nero  auiico,  267 

rame,  209 
Nesquehonite.  800,  1042 
Neudorfile,  1006 
Neurolite,  692 
Nevjanskite,  27 
Newberyite,  830 
Newbokftite,  1043 
Newiauskite,  27 
Newkirkite,  248 
Newportite,  642 
Newtonite.  689 
Niccocbromite,  1048 
NiccoUte,  71 
Nickel,  Autimonial,  72 

Arseuical,  71;  90 

Copper,  71 

Emerald.  306 

Native,  1043 

Wbite,  101 
Nickel  antimoDide,  72 

arsenates,    818,    819«    8Mi 
869.870 

arsenides.  71,  88 

carlx)Date,  806 

diarsenidcs.  88.  101 

oxides.  208.  226 

silicates,  676,  677.  681 

suIphantimoDide.  91 

sulpharseiiides,  90,  91,  100 

sulpbate,  940 

sulpbides.  70,  75,  76 
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Nickel     sulpho-bismnthide, 

1089 

telluride,  76 
Nickel  bloom,  818 
Nickel  glance,  90 
Nickel  green.  818 
Nickel  iron,  1043 
Nickel  ocher,  818 
Nickel  smaragd,  806 
Nickel  stibine.  91 
Nickel  vitriol,  940 
Nickelautimonglanz,  91 
NickelarsenikgTanz,  90 
Nickelarsenikkies,  90 
NickelblQthe,  818 
Nickelfahlerz,  187 
Nickelgianz.  90 
NickelGymulte,  676 
Nickel!  ferous  graj  antimony, 

91 
Nickeline,  71 
Nickelkies,  70 
Nickelocker,  818 
Nickelox^dul,  208 
Nickelspiessglanzerz,  91 
Nickelwismuthglanz,  75 
Nicopyritc.  65 
liierenstein.  886 
Nigrescite.  708 
Nigrine.  287 
NioBATBB.  725  et  seq. 
Niobite.  781 
Nipbolite,  168 
Niquel  blanco,  101 

rojo,  71 
Witer.  Niire.  871 
Nitrates.  870  et  »eq. 
Nitratioe,  870 
Nitrobarite,  872 
Nitrocalcite,  872 
Nitroglkuberite,  878 
Nitromagneaite,  872 
Niveite,  965 
Nivenite,  889 
NoceriDa.  174 
Nocerite.  174 
Nohlile,  740 
Nontronite.  701 
Noralite,  886,  892 
Nordenskiôldine.  875 
NordeDskiOldite.  885,  889 
Normalin,  577 
Nordmiirkite,  558 
Nosean,  Nosin,  Nosite,  482 
NoseUte,  482.  1048 
Noumeaite,  676 
Noumeite,  Numeite,  676 
Nuasierite.  770 
NutUllite.  468 


O 

Ocber,  Antimony,  208 
Bismuth,  200 
Brown,  250 
Chrome,  697 
Iron,  218,  250 
Molybdic,  201 
Plurabic.  209 


Ocher  Red,  218,  246 

Tantalic,  201 

Telluric,  201 

Tuugstic,  202 

Uranic.  978 

Yellow,  250 

Vitriol,  970 
Ochrau,  695 
Ochroite,  550 
Ochrolite,  864 
Ockergelb,  250 
Octahedrite,  240,  1048 
Octibbehite,  80 
Odoutolite,  845 
Œil  de  chat,  188 
Œllacherite,  614 
(Erstedite.  486 
Offrétite,  1048 
Ogcoite,  658 

Oil,  Geuesee  or  Seneca,  1016 
Oisauite.  240,  516 
Ojo   de    gato.  8p.,   v,    Cat'a 

eye,  188,  280 
Okenite,  565;878 
Oktibbeliite,  80 
Olaflt,  828 
Oldhamite.  65,  1048 
OligistiroD,  218 
Oligoclaae,  882 
Oligoclaae-albite.  828,  882 
Oligoklasalbit.  828,  882 
Oligon  spar,  276 
Oligonite,  276 
Oligosiderite,  82 
Olive  copper  ore,  784 
Olivenchalcit,  786 
Olivenerz,  784.  847 
Oliveziite,  784 
OUvine,  461 

Omphacite,  Omphazit,  857 
Oncophyllite,  614 
Oncofiin,  614 
Onegite.  247 
Onice,  OdIcoIo,  189 
Onofrite,  64;  981 
Onlariolite,  468 
Onyx.  189 

Mexican.  268 
Onyx  marble.  268 
Oôlite,  268 
OOsite,  622 
Opal,  194,  1088 
Opal-allophane,  694 
Opal  jasper,  195 
Opermeut.  35 
Ophicalcite,  671 
Ophiolite.  671 
Ophite,  669 
Op9imose.381 
Or  des  chats,  618 

graphique,  108 

natif,  14 
Orangite.  48*^ 
Oraviizite,  696 
Orichulcite,  298 
Oriental  alabaster,  268 

amethyst,  212 

emerald,  212 

ruby,  212 

topaz,  212 


Orileylte,  44 
Orizite,  576 
Orniblenda.  885 
Omithite,829 
Oroehe,  15 
Oro  grafico,  108 

nativo,  14 
Oropimento,  85 
OropioD,  688 
Orpiment,  85, 1048 
Orthite,  522 
Orthoclase,  815 
Orthochlorite,  648 
Orthose,  815 
Oryzite,  576 
Osbomite,  65 
Oserskite.  281 
Osmelite,  878 
Osmiridium,  27 
Osmium  sulphide,  93 
Osteocolla..  268 
Osteolite,  763 
Ostranite,  482 
Ottrelite.  642.  1048 
Ouatite,  257 
Oulopholite,  986 
Outremer.  482 
Ouvarovite.  488.  444 
Oweuite,  657 
Oxacalcite,  998 
Oxalate  of  ammonium,  994 

calcium,  998 

iron.  994 

sodium  and  ammonium,  994 
Oxalite,  994 
Oxalsaures  £isen,  994 
Ozammite.  994;  807 
Oxhaverite,  566 
OxiDKS,  l^eiêeq, 
OXYCHLORIDBS,  169  et  iêq. 
OXYFLUORIDES.  175 
OXY8ULPHIDE8,  106 

Ozarkite,  607 
Ozoceriie,  Ozokerit,  999, 


PachnoUte,  179 
Pacite,  97 
Paederos,  194 
Pagodite.  622;  691 
Painterite,  666 
Paisbergite.  878 
Palœo-Natrolith.  600 
Palagonite,  1048 
Paligorskite,  898 
Palladium.  Native,  88. 
Palladium  gold,  15^  ^ 
Palladinite.  210 
Palladte,  82 
Palygorskite,  898 
Panabase.  187 
Pandermite,  884' 
Papierspath.  266 
Paposite.  967 
Parachlorite.  668 
Paracolumbite.  217 
Paradoxite,  315 
Paraffin.  996.  997,  998 
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Paraffln  coal,  1000 
ParajB[onite,  62a 
Parailmenite,  217 
Paralogite,  473 
Paralaminite,  971 
Paramelaconite,  1048 
Pai^ukerite,  274 
Parautbine,  Paranthite.  468 
Parasite,  879 
Parastilbile,  577 
Paratborite.  1044 
Pargasite,  386,  392 
ParïBite,  290 
Paroligoclase,  1044 
Paropbite,  621 
Parrut  coal,  1022 
Partschin,  44b 
Parteçhinite,  448 
Partzite,  204 
Passauite.  468 
Passyite,  194 
Pïistreite,  969  ' 
Patcraite,  991 
Patrinite,4;2é 
PattersoDite,  668 
Paulit,  ;^48 
Pavonado,  187 

blanco.  51 
Pazit,  97 
Peach,  654 
Peacock  ore,  77,  80 
Penliie,  196 
Pearl-inica,  686 
Pearl  siDter.  195 
Pearl-spar,  271,  274 
Peastone,  v.  Pisolite,  268 
Pebble,  Brazilian,  187 
Pechblende.  Pecberz,  889 
Pecfakoble.  1021 
Pecho  de  Paloma,  77 
Pecbkupfer.  699 
Pechopal,  195 
Pecburan,  889 
Peckbamite,  851 
PectoUte,  878 
Pecuiano,  889 
Peganite.  848 
Pegmaiolite.  315 
Pejrmatyte,  190  ' — 
Ptkiolitb.878 
PelMgile,  259 
Pelagnsiie.  1044 
Pillmmine,  708 
Pt-lhamite.  665 
P»  lioin.  419 
Pelicauile,  689 
Pella  uatural,  28 
Pelokonite,  258 
Pelosiderile.  276 
Pencatite,  271 
Pencil-stone,  691 
Penniue,  650;  806 
Penninite,  650 
Pennite.  806 
Peutaklasit,  852 
Pentlandite,  65 
Penwithile,  705 
Pépita.  16 
Peplolit.  421 
PercyUte.  172,  1028 


Periclase.  Periclasite,  207 
Pericliue,  328 
Peridot,  451 
Peridoto  biauco,  450 
Periklas,  207 
Perikliu,  828 
Perislerite.  828 
Perlgliuimer,  686 
Perlspatb,  271 
Perabergite,  708 
Perthite.  321 
Perofskite,  722 
Perovskite,  722;  724 
Perowskine,  756 
Perowskit,  722 
Pesillite,  282,  881 
PetaUte.  811 
Petlauque.  181 

nero.  46 
Petrltied  wood,  189,  196 
Petroleue,  1017 
Petroleum,  1015 
Pettkoite,  972 
Peiuutze,  687 
Petzite,  48 
Pezblenda.  889 
Pfaflile.  122.  862 
PfeifensteiD,  v.  Catlinite,  696 
Pbaactinite.  398 
Phncelite.  Phacellite,  427 
Phacolite,  589 
PhœstiDe,  351 
PharmacoUte,  827;  758 
Pharmacûsideiite.  847 
Pbarmakochalcit,  784 
Pharmakopyrit,  96 
Pb&stine,  851 
Phenacite,  Pbenakit,  462 
Pbengite,  614.  617 
Pbiladelphite.  667 
Phillipite,  959 
PhilUpsite,  579;  77 
Phlogopite,  682 
PhŒDicite,  914 
Phœnicochroite,  914 
Pbœstine,  851 
Pholerite,  685 
PholidoUte,  684 
Pbonite.  428 
Phosgenite.  292 
Phosphainmite,  807 
Phosphates,  747  et  $eq. 
Pbospbatic  nodules,  769 
Pbospbide  of  iron  and  nickel, 

31 
Phosphocerite,  749,  752 
Phospbocbalcite,  794 
Phosphocbromite.  915;  1088 
Pbosphoiblei.  770 
Pbospboreisensinter,  867 
Pbospbortrummite,  892 
Pliosphoriie.  762 
Pbospboikupfererz,  794 
Pbospbormani^an.  777 
Pbospliornickeleisen,  81 
Phosphorochulcite,  794 
Phospborsalz.  826 
Phosphosiderite,  828 
Phosphuranylite,  859 
Pboticile,  880 


Photizit,  380 
Photolite,  878 
Pbthauyte,  190 
Pbylliie,  642 
Pbylloretin,  1001,  1002 
Pbysalite,  492 
Phylocollite,  1016 
Piauzite,  1U19 
Picite,  849 
Pickeringite.  958 
Picolite,  221 
Picranalcime,  596 
Picroallumogene,  968 
Picroepidote,  521  " 
Picrofluite,  708 
Picrolite,  Pikrolît,  669 
Picromerite.  948 
Pioropharmacolite,  818 
Picropb:^!!.  Pikrophyll,  864 
Picrosmine,  Pikrosmin,  709 
Picrotephroite,  457 
Picrotbomsonite.  609 
Picrotitanite.  218 
Pictite.  712 
Piddiugtouite,  886 
Piedmontite,  521 
Piemontite,  521 
Pierre  grasse,  423 

de  tripes,  910 

de  Vulpino,  910 
Pieira  dl  hilada,  386 
Pigotlte,  995 
Pihlite.  709 
Plkromerit,  948 
Pilarite.  699 
Pilinile,  709 
Pilite,  454 
Pilolite,  709 
Pilsenite,  40 
Pimelite,  677.  678 
PinakioUte,  877 
Pinguite,  701 
Pinite,  621:  421 
Pinitoid.  621 
Plnnoito,  884 
Pinolite.  274 
Piotine,  682 

Pipestone.  «.  Catlinite,  696 
Pirenilit,  442 
Pirita  amanlla,  84 

blanca,  94 

mHgnetica,  78 
Pirodmalite,  465 
Pirop,  440 

Piroliisita,  «.  Pyroludte 
Piroxene,  t>.  Pyroxene 
Pirrolina,  73 
Pisanite,  948 
Pisolile,  268 
Pissasphaltus,  1015 
Pissopbane,  Pissophanite,  971 
Pistacile,  Pistazit,  516 
Pistomesite,  275 
Pitch.  Minerai,  1017 
Pitchblende,  889 
Pitcby  iron  ore,  867 
Pitkarantite,  864 
Pittaspbali.  1015 
PitUcite,  Pittizit,  867;  970 
Pittinerz.  892 
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Pittinite»  893 
Pittolium,  1015 
Plucodine,  108 
Plagiocitrite,  975 
Plagiocluse.  S25 
PUgionite,  118 
Plakodio.  108 
Planerite.  824 
Plasma,  188 
Plaster  cernent,  268 
Plaster  of  Paris,  938 
Plaster  stoue,  988 
Plata  azul,  309 

bismutal,  45 

comea,  158 

iodiirado  mercurial.  160 

mercurial,  28 

nativa,  19 

vei-de,  159 
Platina,  Platiue.  24 
Platinlridiiim.  27 
Platinum,  Native.  25,  1044 
Platinuin  arsenide,  92 
Plattnerite.  289 
PlatyophthnlmoD,  87 
rienargyrite,  115 
PleoiiHSte.  221 
Pleonectite,  775 
Plessiie,  29.  1037;  90 
Pleuniftite,  8i»3 
Pleuroclase,  775 
Pliniun,  97 
Plintliite,  695 
Plomb  antimoniè  sulfuré,  126 

arseniaté,  771 

carbonate.  286 

chloro-carboDaté,  292 

chloruré,  170 

chromaté,  913 

corné,  292 

hydro  alumineuz,  855 

JHune.  989 

molvbdaté,  989 

natif,  24 

oxyciilorioduré,  170 

oxidé,  209, 239 

rouge.  913 

sélénié,  séléniuré,  52 

BulfHté,  908 
-    sulfuré,  48 

tellure,  51 
Plombgomme,  855 
Plombierite.  570 
Plomo  blanco,  v.  CeruBsite 

uativo,  24 

pardo,  773 

rojo,  V.  Crocoite 

telural,  51 
Pîumbago.  7;  48 
Plumballophane,  698 
Plumbeine,  50 
Plumbic  ocher.  209 
Plumbiodite,  170 
Plumbo-aragonite,  288 
Plumbocalcite,  269 
Pliimbocuprite.  51 
Plumboferrite.  228 
Plumbogummite.  855 
Plnniboniaiigiiiiile,  108 
PbinibouHcrîtc.  299 


Plumboresinite,  855 
Plumbostanniie.  I(i8 
Plumbostib,  129 
Plumbum  candidum,  24 

nigrum,  24 
Plumites,  122 
Plumoae  ore.  122 
Plumusit,  122 
Plusli  copper  ore,  206 
Plynthite.  695 
Poikilit.  77 
Poikilonyrite,  77 
Poix  minérale.  1015 
Polianite,  236 
Polirschiefer.  196 
PoUucite  343.  1044 
Pollux.  343,  1044 
Polyadelpbite,  437,  448 
Polyargite,  621 
Polyargyrite.  146 
Polvarseniie.  779 
Polybaoite,  146,  1045,  1050 
Polycrase.  744 
Poiycbroilite,  421 
Polychrom,  770 
Polyd3rinite,  75 
PolyhaUte,  950 
Polybydrite,  710 
Polykias,  744 
Polyknisilitb.  485 
Polylifc,  1045 
Polylitliionite,  626 
Polymignite,  748  . 
Polysidftite,  32 
Polyspbœrite,  770 
Polytclile,  141 
Polvxen.  25 
Poonahlite.  604 
Porcelain  clay,  685 
Porcûlniit  spnr.  685 
Porcellophite,  670 
Pori>ezilc,  15 

Porricin,  t.  Pyroxene,  352 
Portite,  69r, 
Portor,  1C7 
Porzelaiiit   -iC^ 
Porzcllantnle,  <'i85 
Porzellnnspnlh.  468 
Posepiiyte,  1018 
Potash  alum.  951 
Potassium  borates.  880,  885 

chlorides.  15(i.  177;  918 

nitnites,  871 

silicates,  315,  3i2,  341,  426, 
566,  614,  et  al. 

sulphatcs,  897:    895.    922, 
980,  945.  948,  949,  950, 
951 .  975 
Potstone,  678 
Potters'  ore.  50 
Pounxa,  V.  Borax,  886 
Pouschkinite.  516 
Powellite,  989 
Pi-ase.  188 
Praseolite,  421 
Prasilite,  668,  680 
Prasin.  794 
Prasincbalzlt,  794 
Precious  gamet,  440,  441 

opal.  195 


Precious  serpentine,  670 
Predazzite,  271 
Pregrattit.  623 
Prehnite.  530 
Prehnitoid.471;  532 
Prenia,  '8ptin.,  «.  Prehnite 
Pftbramite.59,  247 
Priceite.  884 
Prismatine,  560 
Prochlorite.  653 
Proidonina.  169 
Proidonite.  169 
Protolithionite,  627 
PrOBopite,  178 
Protheite,  356 
Trotobasiite,  846 
Protochlorite  663 
Protonontronite,  702 
Protovermiculîte.  667 
ProusUte.  134 
PruRsiHii  blue.  Native.  815 
Przibramite,  59.  247 
Psalhyrit,  1009 
Psaturose.  143 
Pseudoalbite,  338 
Pseudoapalite,  764 
Pseudoberzeliite,  758 
Pseiidobiotite.  632 
Paeudobrookite.  232 
Pseudocampylite,  770 
Pseiidoscapolile,  473 
Pseudocotunnite,  165 
Pseudogalenu,  59 
Pseiidoleucite,  1041 
Pseudolibetheuit,  786 
Pseudomalachite,  794 
Pseudouatrolite,  578 
Pseudonephelinc.  428 
Pseudonocerinn,  175 
Pseudophile,  652 
Pseudosmaragd,  409 
Pseudosommite,  428 
PseudoRtejUite,  688 
Pseudotridymite,  198 
Pseudolriplite.  757 
Psilomelane,  257 
PsitUoinite,  791 
Psimyihit,  921 
Pterolite.  403.  635 
Ptilolite.  572 
Pucherite.  755 
Putlerite.  583 
Piiuablit.  604 
Purple  copper  ore,  77 
Puschkinite,  516 
Pycniti'.  492 
Pyc-nopbyllite,  616 
Pyknotrop,  710 
Pyrallolite,  364,  678 
Pyrantimonite.  107 
Pyrargîllite.  421 
Pyrargyrite.  131 
Pyrauxite,  691 
Pyreneite,  437,  442 
Pyrgom,  358 
Pynchrolite,  135 
Pîrrlte^  84,  1045 
Pyrites.  Ai-senical,  9<J,  97 

Aurif  erous,  85 

Capillary,  70;  04 
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Pyrites.  Cellular,  94 

Cockscomb,  94 

Copper,  80 

Erubescent,  77 

Heputic,  94 

Uydrous,  94 

Irou,  84;  94 

Magnetic,  78 

Prismatic  Iron,  94 

Radiuted.  94 

Spear.  94 

Tin.  83 

Variegated,  77 

White  iron,  94 
Pyiîtolamprite,  48 
Pjrroaurite.  256 
Pyroohlore,  726;  728 
Pyrochroite.  258 
Pyrochrotîle,  135 
Pyroclasile.  769 
Pyrocouite,  179 
Pyroguauite,  769 
Pyroldeslne,  710 
PyroiuBite.  248.  1046 
Pyromelaue,  716 
Pyromeline,  940 
Pyromorphite,  770 
Pyrope.  437,  440 
Pyrophaue,  195 
Pyrophjinite,  1045 
Pyropliospliorite,  808 
PyrophyUite,  691  ^ 
Pyrophysalile.  492 
Pyropissite,  1000 
Pyroretin,  1011 
Pyroretiiiite,  1011 
Pyrorthile,  522 
Pyroscheererite,  1002 
Pyrosclerite,  668 
Pyrosmalite,  465 
Pyrostibite,  107 
PyrostUpnite.  185 
Pyrotecbnite,  896 
Pyrozene.  852,  1046 
Ptroxenb  Group,  844-882 
PyrrbHrsenite,    ryrrhoaisen- 

ile,  753 
Pyrrhite.  728 
Pyrrholite.  621 
Pyrrhosiderite,  247 
Pyrrbotine,  78 
PyrrhoUte.  78 

Q 

Quarto,  188,  1046 
Quartzyte,  190 
Quarz,  Quarzo.  188 
Quecksilber,  Gediegen,  22 
QiiecksilbercblorQr,  153 
Quecksilberfublerz,  187 
Quecksilberbranderz.  1011;  67 
Quecksilberbornerz,  158 
Quecksilberlebererz,  67 
Quecksilbermohr,  68 
Quellerz,  251 
QuenatedUte,  957 
Querspiessglanz.  122 
Quetenite,  977 
Quicksilver.  NatÎTe,  22 


(uicksilver.  «.  Mercuiy 
[uincite,  710 
(uirlkies.  100 
tvarts,  188 
Ivicksilfver,  22 

R 

Rabdionite,  260 
Rabdopbane,  820 
Rabeuglimmer,  626 
Radauite,  884 
Radelerz.  126 
Radiated  pyrites,  94 
Riidiolite.  600 
Raâsideriie.  217 
Rabtite,  59 
Raimondite,  969 
Ralatonite,  181 
Rame  carbonato,  294,  295 

nativo.  20 

vetroso,  55 
Ramirite,  787 
Rammelsbergite,  101 
Ramosite,  562 

Randanite,  Randannite,  196 
Rtmdite.  409 
Ranite,  609 
Rapbauosmite,  58 
Rapidolite,  468 
Rapbilile.  385,  889 
Rapbisiderite.  217 
Raseneisenerz.  261 
Raseoeisenstein,  261 
Rastolyte,  682 
Ratbolite.  378 
liatofkit,  161 
Ruucbquarz.  187 
Raubkalk.  271 
Rauite.  609 
Raumit.  421 
Ratiscligelb.  88.  86 
Raiiteuspatb,  271 
Razoumovskyn.  691 
Realgar,  33.  1046 
Rectorite.  687 
Red  antimony,  107 

cbnlk.  216 

copper  ore,  206 

hématite,  218 

iron  ore,  218 

iron  vitriol,  972 

lead  ore,  918 

manganèse.  278,  878 

ocher,  215 

silver  ore,  181,  184 

vitrol,  972 

zinc  ore,  208 
Reddingite.  818 
Redrlle.  215 
Redinirtoiiite.  966 
Redonite,  807 
Redrutbitc.  56 
Refdiinskite,  678 
Reûkite.  1006 
Reguolite,  150 
Reb.  155 
Reichardtite,  988 
Reichite,  266 
Reinite,  991 


Reifisacherite,  267 
Reissblei.  7 
Reissite,  577 
Rejalgar.  38 
Remingtonite,  806 
Remoliuite,  172 
Reusselaerite,  678 
Resanite.  1046 

Resiu.  Minerai,  etc.,  1002  ei 
9eq. 

Higbgate,  1007 
Resinite.  195 
Restormelite,  710 
Retinaspbult,  1009 
Retiualite,  660 
Retinellite.  1009 
Retinic  ucid.  1009 
Retiuite.  1004  ei  êeg, 
Retzbanyite.  111;  121 
Retzite,  t.  ^Edelforsite 
Reussin,  981 
Reussinite,  1011 
Revdiuskite,  678 
Rezbanirite.  111;  121 
Rhabdite,  31 
Rhabdopbane,  820 
Rhabdophanite,  820 
Rhœtizite.  500 
Rhagite,  860 
Rbodalose,  948 
Rbodalite,  695 
Rbodite,  15 
Rbodiuni  gold,  16 
Rhodizite,  880 
Rhodochrome,  650 
RhodochrOBite,  278 
Rhodoise.  817 
Rhodonite.  878,  1046 
Rbodophyllite.  650 
Rhodotilite.  564 
Rbombenglinimer,  627 
Rhomb-spitr,  271 
Rbombarsenite,  199 
Rbyacoiiie,  315 
Ricliellitc.  852 
Ricbmondiie.  146,  265 
Ricbterite,  386.  891 
Riebeckite,  400,  1047 
Riemanuite.  693 
Rinkite,  722 
Riolite,  64 
Riouite,  64,  187 
Ripidolile,  644,  668 
Riponite,  471 
Risigallo,  38 
Risigallum,  38,  84 
Rittingerite,  186 
Rivotite,  208 
Rock  cork,  889 

crystal,  187 

meal.  268 

milk,  268 

sait,  154 

soap,  690 
Rocklaudite,    v.    Serpentliio 
Rochlederite,  1014 
ROdmalm.  218 
Rodocrosite,  278 
Roemerite.  969 
Roepperite.  469;  278 
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lU)e8sleHte.  831 
Rogensteiu.  268 
Rogersite.  746 
Robjadeit,  870 
Kobwaud,  274 
Romanzovit,  487,  440 
RoDieine,  862 
Romeite,  862 
Rômerite,  959 
Rôschgewflchs,  14t 
RoBCoelite,  685 
liose  quartz,  187 
Roseite.  668 
Roaelite,  810 
Rosellan.  «.  Rosite,  621 
Rosenbuachite,  874 
Roeensputh,  278 
Rosicler  claro,  184 

negro,  148 

oscuro,  131 
Rosite,  118,  898 
Rosso  antico,  267 
Rosterite,  405,  407 
Rosthornite.  10()7 
Rotlibleierz.  918 
Rothbraunstein,  878 
RotbeiseDcrz,  RotbeisensteiD, 

218 
ROtbel,  215 
Rother  vitriol.  972 
RotbgûUigerz,  131. 184 
Rotbkupfererz,  206 
Rotboickelkies,  71 
Rolhofflt,  487.  448 
Rotbspiesglaserz,  107 
RotbspiessLManzerz,  107 
Rolbsiein^SiS 
Rothzinkerz,  208 
ROttisite,  676 
Rowlandite,  1047 
Rubellan,  682 
Rubellite,  551 
Ruberite,  206 
Rubicelle,  221 
RiibiD,  220 
Rubinblende,  116,  181 
Rubinglimmer,  247 
Rubislite,  710 
Rubnte.  964 
Ruby,  Almaudine,  221 

Bains,  221 

Oriental.  210,  1081 

Spinet  221 
Ruby  blende,  61 
Ruby  copper,   206 
Ruby  sil ver,  131,184 
Ruby  spinel.  220 
Ruby  sulpbur,  «.  Realgar 
Ruby  zinc.  61 
Ruddle.  215 
Ruin  agate.  188 

marble,  267 
RumilDite,  1004 
Rumpfite,  661 
Russkobalt.  258 
Rutfinie,  71 

Kuibenium  sulphide,  98 
Rutherfordite.  730 
Rutile.  237,  1047 
Kyarolitc.  815 
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Saccharite,  884 
Safflorite,  100 
Sagenite,  287;  188 
Sahllte,  856 
Sal  ammoniac,  157 

catartica.  8p,,  v.  Epsomhe 

gema,  154 

gemme,  154 

manna.  154 

mirabile,  931 
Salamstein,  212 
Saldanile,  958 
Salite,  352,  856 
Salitre.  871 
Salmare,  154 
Salmiak.  157 
Salmite,  640 

Sait,  Common,  Rock,  164 
Saltpeter,  871 
Salzkupfererz,  172 
Samarskite,  789,  1087 
Samian  earth,  685 
Sammetblende,  247 
Sammeterz,  963 
Sammteisenerz,  247 
Samoite,  693 
Sandaraca,  88 
Sandbergerite,  187,  614 
Sang-i-yashm.  670 
Sanguine,  218 
Sanpiinite.  1047 
Sanidine,  315 
Saphir  d'eau,  419 
Saphirine,  561 
Saponite,  682,  690 
Sappare,  210:  500 
Sappbire.  210 

d'eau,  419 
Sappbire  quartz,  188 
Sapphirine.  561 
Sapphirus,  432 
Sarawakite,  1047 
SarcoUte,  474;  598 
Sarcopside,  Sarkopdd,  778 
Sard.  188 
Sardachates.  189 
Sardinian,  908 
Sardoine,  188 
Sardonyx,  189 
Sarkinite,  779 
Sarkolith.  474 
Sartorite.  112 
Sasbacbite,  610 
Saspacbite,  610 
Sassolite.  Sassolln,  255 
Satin  spar,  266.  288,  988 
Satei-sbergite,  96 
Saualpit,  513 
Saugkiesel,  196 
Saussurite,  516 
Saustein.  267 
Savite,  600 
Savodinskite.  47 
Saynite,  75 
Scacchite.  165:  449 
ScAPoLiTE  Group,  466  et  seq, 
Srarbroii''.  0P4 
Sc!ianl<i'  in,  îîTi 


Schabasit,  589 
Schaffnerite,  787 
Scbalenblende,  61,  70 
Schalenmarcasit,  96 
Schapbachite.  122 
Scharfmanganerz,  280 
Schatzellit.  156 
Schaumkalk,  282 
Schaumspath.  267 
Scheelbleispatb,  989 
Scbeelin  calcaire,  966 

ferruginé.  982 
ScheeUte,  985 
Scheelitine,  969 
Scheelsflure,  202 
Scbeelsaures  Blei.  989 
Scheelspatb,  985 
Scbeererite,  996 
Schefferite,  352.  857 
Scherbenkobalt.  11 
Schereriie,  996 
Scbieferspath,  267 
Schilfglaserz.  124 
Schiller-spar,  351 
Schillerspatb,  351 

Gelber,  851 
Schillerst-ein,  851 
Schirmerite,  119 
Schlackenkobalt.  100 
Schlangenalaba8ter,  911 
Schlanite,  1011 
Schmelz8tein,  471 
Schmirgel.  211 
Schneeber^te,  862 
Schueidente,  587 
Scboarite,  908 
Scboenite.  948 
Schobante.  908 
SchOnit,  948 
Scborl  blanc,  842 

noir,  352 

See  Introduction,  p.  xUt 
SchOrl,  551 
SchOrl  Touge,  287 
Scborlite,  492 
Schorlomite.  447 
Soborzii,  516 
Scbrautite,  1006 
Schreibersile.  31;  79 
Scbrifterz.  Scbrifttellur,  108 
ScbrOckergiuite,  308 
Schrôtterite,  t>94 
Scbucliardtiie,  1047 
Schulzit.  143 
Se  h  un  gîte,  8 
Scbuppcnstein,  624 
ScblUzil.  908 

Schwarzbraunstein,  267,  881 
Schwartsembergita,  170 
Schwarzerz,  148,  187 
Schwarzgiltigerz,  143 
Schwarzkoble.  1021 
Schwarzmanganerz,  257 
Scbnirarzsilberglauz,  143 
Schwarzspiessglaseiz,  184 
Schwatzite,  137 
Scbwefel,  8 

Schwefelantimonblei,  188 
Schwefelkies,  64 
Srbwefelkobalt,  78 
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•SchwefelmaDgan,  64 
^chwefeluickel.  70 
•8chwefelqueck8ilber,  66 
iSchwefeIsfluie,  899 
8chwefelse1cu,  10 
SchwefeUilber,  46 
Scbweizerite.  678 
Scbwerbleierz,  289 
Scbwer spath.  899 
SchwersteiD,  986 
ScbweruraDerz.  889 
Scbwiminkiesel,    Schwimm- 

stein.  196 
Scleretinite,  1009 
Scleroclase,  112 
Scolecite.  604 

Anbydrous,  467 
Scolexerose,  467 
Scolopsite,  482 
Scorodite,  821 
Scorza,  616 
Scotiolite,  702 
Scoulerite,  607 
âcoYilHte,  820 
Sebesite.  886 
Seebacbite,  589 
Seeerz,  250 
Sehta.  71.  89 
Seifenstein,  678,  688 
Sel  de  Glauber,  981 
Seladonite,  688 
Selbite,  309 
delen,  10 
Selenblei.  52 
-Selenbleikupfer,  58 
Selenbleispath,  981 
Selenb.eisilber,  52 
SeleQbleiwismuthglaiu^  114 
Sblbnides,  42  et  seq, 
Selenite.  988 
Sblenitbb,  980,  981 
Sélénium,  10 
Selenkobaltblel.  52 
Selenkupfer,  52 
Selenkupferblei,  68 
Selenkupfersilber,  58 
Seleumercur,  68 
Selenolite.  201 
deleopalladium,  28 
Seleuquecksilber,  68 
Selenquecksilberblei,  58 
âelenacbwefel,  10 
SeleDScbwefelquecksilbery  64 
Sc'lenailber,  52 
Seleusilberglaoz,  52 
Selen-Bulphur,  10 
Selen-tellurium,  11 
SeleDwisimiihglanz,  88 
Sellaite.  164 
Selwynite.  697 
Sémeline,  712 
Semi-opal,  195 
Semaeyite,  123 
Senarmontite,  198 
Seneca  oil.  1016 
SepioUte.  680 
Serbian.  697 
Sericite,  614 
Sericolite,  v.  Satin  spar 
SerpenUne.  669,  1047 


Serpierlte,  968 
Seequi-magnesia-alauD,  958 
Settling  Stoues  resin,  1019 
Settliugite,  1019 
Sévérité,  688,  691 
Seybertite,  688 
Sexangulitea,  50 
Sfeno.  712 
Shalkite,  1047 
Shepardite.  346 
Sbell  inarble,  267 
Siberite.  558 
Sicilianite,  905 
Siderazol,  29 
SidereUne,  867 
Biderite.  276;  188,  81. 1017 
Sideritis.  224 
Sideroborine,  882 
Siderocbalcit,  795 
Sideroclirome.  227 
Sideroclepte,  454 
'Sideroconite,  267 
Siderodot,  276 
Sideroferrite,  29 
Siderolite,  81 
Sideronatrite,  978 
Siderophyllite,  627 
Sideroplesite.  276 
Sideroschisolite.  656 
Sideroailicite,  484 
Sidérose,  276 
Siderotantal,  781 
Sideroxene,  1087 
Siegburgite,  1005 
Siegelerde,  696 
SiegelstelD,  224 
Siégeait e,  78 
Sienua  earth,  1087 
Sigterite.  Sigtesite,  841 
Silaonite.  39 
Silber,  Gediegen,  19 
Silberamalgam,  28 
Silberfahlerz,  187 
SilberglaDZ,  46 

Biegsamer,  58 
Silberglas.  46 
Silberbornerz,  158 
Silberkerat,  158 
Silberkies,  57,  58 
Silberkupferglunz,  56 
Silbei-pbylliuglaoz,  106 
Silberspiessglanz,  42 
Sllberwismuthglanz,  116 
Silex.  188 

Silfbergite.  886.  891 
Silfver,  19 

Silfverhorumalm.  158 
Silicates,  310  et  seq. 
Silice  gélatineuse,  «.  Hyalite 
Siliceoussinter.  195 
Silicitied  wood,  189,  195 
Siliciophite,  674 
Silicile,  334 
Silicoborocalcîte,  881 
Silicon  fluoride,  169 

oxide.  183.  192.  194,  197 
Sillimanite.  498 
Sil vanité,  v.  Syl vanité 
Silver.  Antimonial,  42 

Antim,  Bulpburet,  124,  181 


Silver,  Arsenical,  48 

Bismutbic.  45,  122 

Black,  148;  47 

Britlle,  143 

Bromic,  159 

Cupreous  sulphuret,  56 

Flexible  sulphuret,  58 

Gray  (Freieslebenite),  124 

Horn,  158 

lodic,  160 

Native,  19 

Red,  or  Ruby,  181,  184 

Selenic,  52 

Telluric,  47 

Vitreous,  46 
Silver  bismuthide.  45 

bromide,  159.  160 

carbonate  (?).  809 
'Chlorides,  158,  159,  160 

iodide.  160 

selenide,  53 

sulphantlmonites,  116,  128, 
124,  131.  135,  148.  146 

sulpharseontes,  149,  1047 

sulpharsenite,  184 

sutphide,  46,  58;  56,  57 

sulphobisinuthite,  115,  119, 
122 

sulpho-selenide,  1025 

sulpho-telluride,  181 

telluride,  47;  46,  48,  108 
Silver  glance.  46 
Silver  ore,  Brittle,  148 

Flexible.  58 

Red.  or  Ruby,  181, 184 
Silvestrite,  29 
Simetite,  1005 
Sinilaite,  687 
Simonyite,  946 
Sinopel,  188 
Sinopite,  695 

Sinter,  Silioeous,  189,  196 
SipyUte,  731 
Siserskite,  27 

Sismondine,  Sismondite,  640 
Sisserskite,  27 
SiOmalm,  250 
Skapolith,  466 
Skleroklas,  112;  120 
SkogbôUte,  736 
Skolezit,  G04 
Skoïo|)site,  482 
Skorodit,  821 
Skorza,  516 
Skotiolit,  702 
Skuttarudite,  98 
Slate-spar,  267 
Sloanite,  610 
Smaltine,  87 
SmalUte,  87 
Smaragd,  405 
Smaragdite,  886,  889 
Smaragdochalcit.  172,  468 
Smectite,  688,  695 
Smegmatite,  690 
Smelite,  v.  Kaolin 
Smeraldo.  105 
Smirgel,  211 
Smithaonite,  279;  546 
Smyris,  211 
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Saanimhe,  S84.  1047 
tioupstooe,  678;  683 
Soda,  V.  Sudium 
BoUu  alum.  SSa 
Soda  couperas,  v.  Jaroalte 
Bo<ln  feldepar,  ]i2T 
Soda  ho tD  blende,  401 
Boda  nicM>t}pe,  600 
Soda  niter,  670 
Soda  spodiimeDe,  883 
SndHJie.  468 
eodalito.  428 
fiodium  anti-Date,  780 

boratts,  Sbfl.  867. 888 

carUiuates,    800;    bydioiu, 
801,  8Q8 

chloride,  154 

fluorideB,  166,  168,  179,  160 

Dilrales,  870,  873 

pbospliHiea.  758,  777,  78*, 


RilioiteH.  83S,  866,  860,  428, 

42»,  432.  60n 
sulphHi>-K,60.')ibydrouii,g8I; 

(w.  Cil  917;  («.  CO,)920; 

8»7,    698.  046,  0S3.  058, 

9S9.  97S 
Soin.oiiiie.  218 
SoiraMiite,  952.  9S8 
Sombrcrlte,  760 
Sommnru^ite,  91 
Somcrrilltle.  474,  699 


Som 


itte,  i 


âotiniDsteiD,  «,  SuQBtoQe,  BS3 

Son  OUI  aile,  908 

8unlavHlJte.  Sordawallt,  1018 

Soroflie,  50 

Sory.  941 

S-isa.  Span..  v.  8oda 

Sonde,  p.  Soda 

Bi'iide  siilfaiée,  981 

S.>iifre.  8 

Spadaite.  662 

Simugile,  581 

BpangoUto,  919 

Spanliililc.  187 

8pa  réel  SI  fin,  762 

Spfii-kicB,  V,  apeerkies.  94 

SpHrry  or  Kpiithic  iron,  876 

fipar(»i(e,  289 

8|<arialite,  208 

Spatheiseiistciii,  376 

Spiiih|>ei'lé,  271 

SpHlliiopjrite,  100 

Spiito  fluoré,  161 

pi'SHIo.  900 
Siiear  pyrites,  M 
Sptcksiei      "■"    *"' 


S|^'. 
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Spu'iilar  iron.  218 
Spi-ciilHrile,  218 
Speerkice.  95 
8|ielEkn1iiilt  Orauer,  100 
SpesMirtiiif,  Speasâitlte,  487. 

442.  1085 
BpeiEkobalt,  87 
Sp«rrylite,  92 
Sphnrite.  64  G 
SphB9rocobaltit«.  3S0 
Sphierolites,  1083 


8ph«rostderil«,  276 
Spbierosiilbite.  588 
Sphalerita.  59.  1048 


,42 
Bàlegea,  IS 

Spit-s.'-glanïblendc.  107 
Spiessglanzocker,  203 
Spisel,  320,  1046 
Spioui  luby.  220 
Spiuellau,  4-12 
SpiDetle  ziiK.'irCre,  238 
SplLitbCre.  712 
Bpodioiita,  777 
BpodiimaDe.  ;166 

Soila,  883 
Sporadiisidcrite,  83 
Spreiislein   6O0,  609 
SpKhlglauzerz,  148 
SprOdKlBactz.  148,  146 
Sprftdelimmer.  686 
SpmdclNieiti,  381 
Stnffeiile,  764 
Slagmatite.  165 
Blagiio  nallvo,  24 

oK»^idato.  384 
Slahlkohall.  89 
Slalilsiein.  376 
Sialaciiie,  368 
Stniajimite.  268 
rïtnnckJte.  1011 
SUnKelkobBlt,  88 
StatmenmltOrl,  Weiaser,  «2; 


Stant'tîusli'iii.  4B3 
SlHi>i>int-.  68 
BtanDite,  83;  280 

SiaiizHii,  496 
Sta'-sfiirtit,  879 
Star-qitartz.  187 
wpphlri;.  212 
BUuTolltfl.  556:  581 
StHiiraiide.  556 
Stenrgilllte.  690 
8ieat«rgillite,  668 
St«aLite,  676 
Steel  ore,  276 
Btvelefic.  573 
SleeDSIi-upiiie,  415 
SleitilieilJte,  419 
Sieiiikoliie,  1021 
Stelomanoite,  48 
Sleinniark,  685,  688 
SteluOl.  1015 
Slelnsalz,  LM 
Stellarlte,  1048 
Slellîle,  878 

Bt«phanlt«.  148,  1035, 1019 
BtoTooiitB,  826 


SUrliDgItc.  206.  «4 
Starnboi^,  B7 

Stnniquarz,  187 
Sternaapplilr,  213 
Stetefeldtite,  304 
Sabl.  86 
Stibianite,  208 
Btlbiacil,  804 
StibicoDlee.  208 
SUbicoDite.  308 
Slibinc.  86 
Btlbfoferriie.  204 
BtibioKateDÎie,  662 
Btlbiolii'Xu]'geuiii«,  48 
Stibiiiiriargeatile,  48 
Siibiiim,  86 
Btiblite.  Siiblitb,  308 
8Ubtiit«.  36.  11148 
8tlll>it  iinatnorpbique,  974 

Blauriger,  574 
StUblte,  583.  585;  574 
Stiilolite,  D.  Opal 
StilpnotnalBDa.  658 
Stilpiir>sidtrile,  350 
Sliiikfluss.  161 
Stiokkalk.  267 
Btinkkoble,  1010 
Stimini,  36 
Btiokstone,  267 
Slirliugile,  450 
Btulppulte.  690 
Stoizits,  989 
Slruhllmryt,  903 
Strnlileokupfer,  795 
Slnihlera.  795 
Stralilkiei 


94 


Slrahlsiein,  386.  880;  GIS 
Blralilzeolilb,  .588 
Btrakouilzite.  864 


Btra 


!,  549 


Slruam  lin,  S 
Btr«iiglt*,  822 
Btrieg;sBn,843 
Sttlgovite,  659 
Slroganovlle.  478 
StroliBteiu,  549 
Stromeyerite.  56.  1046 
Sirttmii    r.  ItliodTlirosîta 
Slroiiuiitc.  285 
SlroutiH,  c.  Slroutlum 
BtrontianlU.  365,  1018 
StroDliaDOt-alcite.  269 
Strontium  cHrbouate,  88S 
silicate,  576 

siiipiiaie,  onr 
Btrùvetite,  840 
Btntvite,  606 
Stnbelite,  710 
Stiiderite.  187 
atiittita.  46 
BlUveoite,  058 
Slylobat,  476 
Slylolyp.  180 
Styloptypit*.  180 
Btyplerile,  958 
Btypticite,  968 
SubdekBsIIe,  660 
Succinellite.  10O8 
Succlnic  acld,  1003 
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Buccinite,  1002;  440 
8ulfataUophan,.608 
Sulfuricin,  194 
Sulphatite.  899 

SULPHANTIMONATSa,  147 
SULPHANTIMONITJBS,     109    et 

êeq. 

SULPHARSENATES,  147 
8ULPHARSBNITB8,  109  0t  êôq, 

8ULPHATE8,  894  et  êeq. 
SuLPHiDEs,  42  et  seq. 

SULPHOBISUUTHITBS,    109    et 

êeq. 
Sulpholialito,  917 
Solphur,  8,  1048 

Selenic,  10 
Sulphuric  acid,  899 
Sumpferz.  250,  261 
Sandvikite,  840 
Sunstone,  332 
BuBannite,  Suzannit,  923 
BuBBeidte,  876 
Bvabite,  1052 
Bvafvel,  8 
Svafyelkis,  84 
Bvanbergite,  868 
Svartmalra,  224 
Svool,  Van.,  v.  Sulphur 
Bvovlkis,  84 
SwinestoDe,  267 
8y  chu  ody  mite,  1049 
Syepoorile,  71 
Sybadrite.  Sybedrite»  688 
Bylvan,  Gedieçen,  11 
Sylvane  graphique,  108 
Sylvanite.  108;  11 
Bylvine.  156 
SylTite.  166,  1086,  1049 
Bymplesite,  816 
83rnadelphite,  801 
Synçenite,  945 
Syasiderite,  31 
Syntagmatite,  886,  888 
Szaboite,  848 
Szaibelsrite,  878 
Bzmikite,  988 


Tabaschir,  197 
Tabiwheer,  197 
Tabergite,  653 
Tabulai-  spar,  871 
Tachhydrite,  178,  1049 
TacbyhydriLe,      Tacbvdrite, 

178 
Tacbylyte,  1049 
Tacbyaphaltite,  486 
Tœoite,  29,  1087 
Tafelspath,  371 
Tagilite,  887 
Talo,  678 
Talc-apatite,  768 
Talc-cblorite,  661 
Talcite,  614 
Talcoid,  680 
Talcosite,  710 
Talkefseuerz.  226 
Talkerflo-Alauii.  963 


Talkbydrat,  262 
Talkspatb,  274 
Talksteinmark.  686 
Talktriplit,  777 
Tàllingite,  174 
Tallow,  Minerai,  997 
Taltalite,  551 
Tamarite,  840 
Tamarugite,  962 
Tammite,  1049 
Tangiwai,  670 
Taokite,  337 
TaDoenite,  113 
Tantalateb,  726  et  eeq. 
Tantale  oxydé  yitrifère,  738 
Tantalic  ocber,  201 
Tantalite.  731 .  734,  786,  788 
Tapalpite.  181 
Tapiolite,  788 
Taranakite,  846 
Tarapacaite,  916 
Targionite.  48 
Tarnowitzite,  281 
Tasnianite,  1010 
Tauriscite,  939 
Tautokliu.  274 
Tautolite.  522 
TaviBtockite,  799 
Taylorite.  896 
Taznite,  866 
Tecoretin.  1001 
Tecticite.  940 
Tefroit.  457 
Tekoretin,  1000 
Telaspyrine,  1049 
Télésfe,  210 
Tellemarkit.  437 
Tellur,  Gediegen,  11 
Tellurateb,  979  et  êeq. 
Tellurbismuth,  39 
Tellurblei,  51 
Tellure  auro-argentifère,  108 

auro-plombifère,  106 

natif  auro-ferrifère,  11 
Tellurgoldsilber,  48,  108 
Tellunc  bismuth.  39 
Tellurîc  ocher,  201 
Tel  lu  rie  ail  ver.  47 
Tellurides.  46,  47,  48,  61, 

64,  103,  105 
Tellurige  Sfture,  201 
Tellurio,  11 
Tellurite.  201;  1049 
Tellurites,  979  et  êeq. 
TeUnrium.  11,  1049 

Bismutbic,  39 

Black.  105 

Foliated,  106 

Graphie.  108 

Native,  11,  1049 

White,  Yellow.  108 
Tellurium  diozide,  201 
Tellurium  glanée,  «.  Nagyag- 

ite,  106 
Tellurnickel,  76 
Tellurocker,  201 
Tellurous  acid,  201 
Tellursilber,  47, 48 
Tellursilberblei.  v.  Sylvanite, 
'  103 


Tellursilberblende,  46,  108 
Tellursilberglanz,  47 
Tellursulpbur.  9 
Tellurwismutb,  89 
Tellurwismuihsilber,  181 
Tengerite.  306 
Tenu.  Qediget.  24 
Tennantite.  137. 1049 
Tennmalm,  234 
Tennspat.  985 
Tenorite.  209 
Tephroite.  457 
Teph ro w  i  1  lemite ,  460 
Tequezquite,  1050 
Teratolite.  696 
Terenite.  478 
Ternftrbleierz.  921 
Ter  ru  Lemnia,  689 
Terre  verte.  688 
TeBchemacherite,  294 
Tesselite,  566 
Tesseralkies.  98 
Tetartine,  327 
Tetradymite.  39,  1060 
Tetrahedrite,  137 
Tetraphyline,  756 
Texalitb,  252  ' 
Texasite,  806 
Tbaluckerite.  884 
Tbalheimit,  98 
Tbalite.  682 
Thallite,  516 
Thaï  Hum  selenide,  64 
Tharandite.  271 
Thaumaaite,  698 
Thenardite.  896 
Thermonatrite,  300,  1060 
Tbermophyllite,  669 
Thierschite.  994 
Tbinolite,  271 
TbiorBiiuile,  337 
Thomaite,  276 
Thomsenolite,  180 
Thomaonite,  607,  1060 
'Thoneisenstein.  276 
Thonerde.  210 

V.  Aluminium 
Thorite,  488.  1060 
Thorium  silicate,  488,  489 
Thorogummite.  893 
Tborumnin,  889 
Tbraulite.  703 
Thrombolite,  1060 
Tbuenite  (fr.  Thueusky  Mta.. 

Ural),   t.  Ilmenite,  217 
Thulite.  518 

Tbumite.  lliummerstein,  627 
Thoringite,  657 
Tiemannite,  68.  1050 
Tigererz,  14Î8 
Tigereye.  401;  188 
Tile  ore.  206 
Tilkerodite,  62 
Tin,  Native,  24 
Tin  borate,  876 

oxide,  234,  1080 

Bulphide.  88 
Tin  ore,  Tin  atone,  284  108D 
Tin  pyrites,  88 
Tlncal.  886 
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Tincalcoulte,  887 

Tiuder  ore.  128 

l^Dkal,  886 

Tiukalzit.  887 

Tirolite,  889 

Titan  ATEfi.  711  et  seq. 

Titane  oxydé.  237,  240,  242 

silico-calcaire,  712 
Tiianeiseu.217 
Titanic  acid.  237,  240,  242 

iron,  217 
Titanic  oxide,  hydrated,  259 
Titanioferrite.  217 
Titanite,  712:  287 
Titanium    oxides,   287,    240, 
242;  217.  232 

silicates,  447,  712,  717,  719 
Titan  jern,      Titan  jernmalm, 

217 
TitanoHvine,  455 
Titanomorphite.  712 
Tiza,  887 
Toatl's-eye  tin,  285 
Tobermorite,  570 
Tocoruttlite.  160 
Tombazite,  90.  91 
Tonsonite.  607 
Topaz,  492 

False,  187 

Oriental.  212 
Topazolite.  487,  442 
Toptizosème.  495 
Topfstein,  678 
Torbanite,  1008,  1009,  1022 
Torbemite,  856 
Torberite,  856 
Tonte.  488 
Torrelite,  781 
TotAigite,  674 
Touchstone,  189 
Tourbe  papy  racée,  1010 
Tourmaline,  551,  1060 
Towanite.  80 
Transvaalite,  260 
Traubenblei,  770,  771 
Trautwinite.  447 
Traversellite,  856,  890 
Travertine,  268 
Tremenbeerite,  8 
Tremolite,  885.  888 
Trichalcite,  814 
Tricbite,  1050 
Trichopyrit,  70 
Triclasite,  v,  Fahlunite 
Tridymite,  192 
Trimeiite,  460 
Trinkerite,  1010 
Tripestone,  911 
Tripbane,  866 
Tripbylfne,  756 
TriphyUte.  756 
Triplite,  777 
Triploidite,  779 
Triploklas.  607 
Tripolite.  196 
Trippkeite,  865 
Tritochorite,  787 
Tritomite,  416 
Trôgerite  859 
Troilite,  72,  1051 


Trolleite.  847 
Trombolite,  1050 
Trôna,  808 
Troostite,  460 
Tropfstein,  268 
Tscheffkinite,    Tschewkinit, 

718 
Tschermakite,  828 
Tschermigite,  952 
Tiiesite.  685 
Tufa.  Culcareous,  268 
Tungspat,  900 
Tuugstate  of  copper,  989 

of  iron.  982,  991 

of  lead.989 

of  lime.  985 

of  manganèse,  982 
Tungstein,  985 
Tungsten  trioxide,  202 
Tungstic  acid  or  ocber,  202 
TungBtite,  202 
Turchesia,  844 
Turgite,  245 
Turiit.  245 
Turkey-fat  ore,  280 
TQrkis,  844 
Turmali,  482 
Turmalin.  551 
Tumeriie.  749 
Turquesa,  844 
Turquoia,  844 
Turquoise,  844 
Tyreeiie.  1051 
T^^rite,  728 
TyroUte,  889 
Tysonito,  166 


TJ 


Uddevallite,  218 
Uigite.  582 

Uintabite,  Uintaite,  1020 
Xnezite,  887 
nilmanmte,91,  1051 
Ultramarine,  482,  438 
Umangitc.  1051 
Umite,  535 
XJngbwarite,  701 
Unionite,  518 
Umconise.  Uraconite,  978 
Uralite,  890;  364 
Uralortbite,  522 
Uranatemnite,  889 
Uranateb,  889  et  teq. 
Uranblùtbe,  978 
Urane  oxyduîé,  889 
Uranglim^mer,  856,  8OT 
Urangreen,  978 
UrangrOn.  978 
Urangumnii,  892 
Uranin,  889 
Uraninite,  889 
Uraniscbes  Gummierz.  889 
Uraniscbes  Pittinerz,  889 
Uranite,  856,  857 
Uranium  nrscnates.  857,  858, 
859.  860 

carbonates.  307,  808 

niobatCR.  727.  741 


Uranium     phosphates»     851, 

857,  859 

silicates,  444.  699 

sulphate.  978 
UrankalkCarbonat.  808,  807 
Uranmica,  856 
Uranochalcite,  978 
Uranocher,  978 
Uranocircite,  859 
Uranoniobit,  789;  889 
Uranophane,  699 
Uranopilite.  978 
UranospluBrite,  898 
Uranospinite.  858 
Urauotantal.  739 
UranothaUite,  307 
Uranotborite,  488 
Uranotil,  699 
Uranoxyd,  889 
Uranpecberz,  889 
Uranphyllit,  856 
Uranvitriol,  978 
Urao,  308 
Urdite,  749 
Urpethite.  999 
Urusite.  978 
UrvOlgyite.  962 
Utahite,  966 
Uvarovite,  488,  444 
Uwarowit,  488,  444 


Vaalite,  667 
Valaite.  1051 
Valencianite  816 
Valentinite,  199 
Valleriite,  108 
ValueTite.  639 
Vanadatbb.  773,  787  et  Mg. 
Vanadic  ocber,  201 
Vanadinbleierz,  773 
Vanadinlte.  773 
Vanadiolite,  792 
Vanadite.  787 
Vanadium  silicates.  856,  641^ 

635 
Vanuxemito,  549 
Yar^site,  364 
Variegated  copper,  77 
Variacite,  824 
Varvacile,  Varvidtc,  256 
Yasite,  526 
Yatten.  205 
Yattenkies.  78 
Yauqueline.  915 
Vanquelinite.  915 
Yelvet  copper  ore.  968 
Yenasquite,  642 
Yenerite.  710 
Yenus-bairstoue.  287 
Yerd-an tique.  671:  267 
Yermiculitks.  664,  665 
Yermilion,  v.  Cimiahar,  66 
Yermontite.  98 
Yesblne.  1061 
Yestau,  194 
Yestorien,  1051 
Yesuvjan  sait.  897 
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VMUviamta,  477 
Vesselyite.  841 

YiaDdite,  196 
Yicklovite.  792 
Viciorite.  346 
Vieraonite,  695 
Yietinghoiite.  740 
Villarsite,  456 
Villemite.  460 
Viluite,  371 
Viluite.  437,  444 
Violan.  356 
Violite,  965 
Viridite,  664 
Vitreous  copper,  65 

ailver,  46 
Vitriol,  941 
Blue.  944 
Cobalt.  948 
Copper,  944 
Greeo.  941 
Iroo,  941 
Lead,  908 
Nickel.  940 
Red,  943 
Red  Iron,  973 
Whlte.  939 
ZiQC,  939 
Vitriol  ocber,  970 
VitHolbleierz,  908 
Vitrlolgelb,  974 
Vitriolo  azul,  944 
calc&reo.  «.  Gypsum 
marcial,  v.  Melanterite,  941 
rojo,  «.  Botryogen 
▼erde,  v.  Melanterite 
Vivlanite.  814 
Vod,  257 
Vogi  site,  437 
Voglianite,  978 
Voglite,  808 
Vofgtite,  632  • 
Volborthite,  838 
Voelkneriie,  256 
Volcanite.  10.  352 
Volchonskoite,  696 
Volfram.  982 
Volgerite.  208 
VOlkuerite,  256 
Volnyne.  v.  Wolnyn,  902 
Voltaite,  972 
Voltzite,  Voltzine,  107 
Voraulite,  798 
Vorbauserite,  669 
Vreckite,  706 
Vulplnlte.  910 


W 

Wacbskohl,  1000 
Wacbsopal,  195 
Wackenrodite,  257 
Wad.  257 
Wagit,  546 
Wagnerite.  775 
Walchowite,  1005 
Waldbeimite.  398 
Walkerite,  373  695 
Walklbon,  Walkerde, 


WalleriaD,  386,  392 

Walmstedtite,  274 

Walpurgite,  Walpurgin,  860 

Waltherite,  307 

Waluewite.  639 

Wandstein,  274 

Wapplerite.  831 

Wiiringiouile,  9*^5 

Warremte.  120 

Warrioglonite,  925 

Warwickite.  881 

Wasliingtonite,  217 

Wasite,  526 

Wiisser,  205 

Wasserblei,  41 

Wasserbleisilber,  40 

Wasser^liiumer,  650 

Wasserkies,  94 

Wassersappbir,  419 

Water,  2()5 

Water-sappbire,  419 

WatteviUite,  950 

Wavellite,  842;  254 

Webskyite,  674 

Web8terite,  970 

WehrUte,  40,  1052;  541 

Weibyeite,  291 

WeicbbrauDBtein,  248 

Weichciaenkies,    v,    Waaser- 
kies,  94 

Weicbmangan,  248 

Weissbleierz,  286 

Weisserkies.  9 

Weisserz.  96,  104 

Weissgolderz,  103 

Weissgûltigerz,  124,  187 
Weissian.  v.  Scolecite,  604 
Weissigite,  315 
Weissite.  421 
Weisskupfer,  44 
Weisskupfererz,  79:  95,  96 
Weissnickelkies,  88,  101 
Weisspiessglanzerz,  199 
Weiss-Sylvanerz,  108 
Weisstellur.  104 
Wemorito,  468 
Werthemanite,  970 
Westanite.  499 
Wbeel  ore,  126 
Wbeelerite,  1008 
Whewellite,  998 
Wbite  antimony,  199 
arsenic,  198 
copper,  44 
copperas,  939,  956 
garnet,  342 
iron  pyrites,  94 
lead  ore,  286 
nickel,  88,  101 
olivioe,  450 
tellurium,  108 
vitriol.  939 
Whitneyite,  45 
Wicklowite.  792 
Wichtine,  Wicbtisite,  1052 
Wieseiierz,  251,  250 
Wilhelmite,  460 
Willcoxite.  868 
Willemite.  460 
Williamsite.  460.  669 


Wilsonite,  473,  622 
Wiluite,  437.  477 
Wiuebergite,  970 
WiuklLTiie,  260 
Winkwortbile.  882 
Wlserine,  241 
Wiseritc,  253 
Wismuih,  Gediegen.  18 
Wismutbbleierz,  122 
Wismuth blende,  436 
Wismuthglauz,  38 
Wismutbkobaltera,  89 
Wismutbkupfererz,  113, 119» 

128 
Wlsmuibnickelkies,  75 
Wismutbuickelkobaltkies,  75 
Wismutbocker,  200 
Wismutboxyd,  Kolens.,  290, 

807 
Wismuthsilber.  45,  122 
Wismutbspatb,  307 
Witbamite,  516 
Witherite,  284 
WitUchenite.  Wittichite,  128 
Wittinçile,  704 
Wocbeinite,  251 
Wodankies,  v.  Geradorfflte 
WOUerite.  376 
WOlcbite,  126 
Wolchonskoite.  696 
Wolfachite,  102 
Wolfram,  982 
Wolfram  bleierz,  989 
Wolframine,  982 
WoUramite.  982 
Wolframocber.  202 
Wolfsbergife.  118;  122 
Wollongongite,  1024 
WoUastonite,  371;  1082 
Wolnyn.  902 
Wood.  Fossil,  Petriâed,  160L 

195 
Wood  copper,  785 
Wood  opal.  195 
Wood  tin.  235 
Woodwardite,  962 
Wôrtbite,  498 
Wulfenité,  989 
Wundererde,  696 
Wundersalz,  981 
WUrfelanbydrit,  911 
WOrfelerz.  847 
WQrfelgyps,  910 
WQrfelspatb.  910 
WQrfelzeolith,  580 
Wurtzilite,  1019 
WurtBite,  70.  1061 


Xantharsenite.  769 
Xantbiosite,  870 
Xantbitane.  716 
Xanthite.  477 
Xantboarsenite,  769 
Zanthoconite,  149 
Xantbnkon,  149 
Xantbolite.  558 
ZanthophyUite,  689 
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Xantbopyrites,  84 
Xanthortbit,  522 
Xanthooidorite,  251,  964 
Xenolite.  498 
Zenotime,  748 
Xonaltite,  569 
XoDotlite,  569,  1052 
Xylite.  Xyloiile.  711 
Xylochlore,  566 
Xylorelinite.  1009 


YanoUle.  527 
Tellow  copperas,  964 

copper  ore,  80 

lead  ore.  989 

tePurium,  108 
Yenite,  641 
Yeremeyevite,  875 
Yeso,  988 
YouDgite,  108 
Ypoléime,  794 
Ylterbite.  509 
Yttererde,  t.  Yttrium 
Ytterflussspatb,  182 
Ytlergranat,  487,  448 
Ytterspath.  748 
Tttrialite,  512 
Yttrium  carbonate,  806 

fluoride,  182 

niobates,  729,  789,  744»  etc. 

phospbate,  748 

silicates,  418.  509,  512,  522, 
698,  1047 

tantalate,  789 
Yttrocalcit,  182 
Yttrocererite,  182 
Tttrocerite,  182 
Yttrocolumbite,  t.  Yttrotan- 

Ulite.  788 
Yttrogummite,  898 
Yttroilmenite,  788.  789 
TttrotantaUte.  788;  729 
Yttrotitanite,  717 
Yu,  Yu-shib,  871 


Zaûro.  &p.,  %,  Sappbire,  210 


Zala,  «.  Borax 
Zamtite,  806 
ZaraUte,  806 
ZeagoDite,  586 
Zeasite,  «.  Opal,  194 
ZeilaDite,  220 
Zellkies.  94 
Zeolite.  Cubic,  595;  589 

Ëfflorescing,  587 

Featber,  600 

Fibrous.  600.  604  606 

Foliited.  574.588 

Mealy.  600,  605 

Needle,  600 

Pyramidal,  566 

Radiated,  588 
Zkolitks,  570-610 
Zeolitb,  Scbwarzer,  509 
Zepharovichite,  825 
Zerrmattite.  669 
Zeiigite.  829 
Zeunerite,  857 
Zeuxite.  567 
ZeylMDile.  220 
Ziauite.  «.  Cyauite,  500 
Ziegelerz,  206 
Zietrisikite,  999 
Zigueline.  206 
Zillertbite,  885 
Zlmapanite.  161 
Zino,  Native.  14,  1052 

Red  Oxide  of,  208 
Zinc  alumiuate,  228 

arsenates,  786,  819,  841 

bromide,  161 

carbonates,  279;  280,  296, 
299 

ferrate,  227 

iodide,  161 

oxide.  208 

oxysulphide,  107 

phosphate,  808 

silicates,  460.  546;  485 

sulpbates.  912.  989,  977 

sulphides,  59,  70 

▼anadates.  787,  791 
Zinc  blende.  59 
Zinc  bloom,  299 
Zinc  vitriol,  939 
Zinc  ore,  Red,  208 


Zincaluminite,  977 
Zinoite.  206,  1052 
Zinckeuit.  112 
Zinco,  14 
Zincocalcite,  269 
Zincouise,  299 
Zink.  14 

Zinkarseniat,  819 
Zinkazurit.  298 
Zinkbleude,  59 
ZinkblQthe,  299 
Zinkeisen spath,  279 
Zinkenite.  112 
Ziukfahlerz,  187 
Zinkglas,  546 
Zinkit,  208 
Ziukkieselerz,  546 
Zinkosite.  912 
Zinkoxyd,  208 
Zinkphyllit.  808 
Zinkspath,  279 
Zinkvitriol.  989 
Zinn,  Gediegen,  24 
Qeschwefeltes,  SB 
Zinnerz,  284 
Zinneraupeu.  285 
Zinnkies,  88 
Zinuober.  66 
Zinnstein,  234 
Zinnwaldite,  626 
Zippeite.  978 
Zircarbite,  1052 
Zircon,  482 
Zirconite,  482 
Zirconium      silicates,      482; 

874.  876,  876,  877    409, 

412 
ZirkoD-pektolith,  874 
Zirlite,  255 
ZOblitzite.  674 
Zoiaite.  51»,  1085 
ZOlestin.  905. 
Zouochlorile,*610 
Zorgite,  58 
Zundererz.  128 
Zunyite,  436 
Zurlite,  474 
Zwieselite,  777 
Zwitter,  235 
Zygadite,  828 
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PREFATORT  NOTE. 


Tris  Flrat  Appendix  to  the  8Izth  lEdition  of  the  System  of  Mlneralogy  issued  In  1803  ii 
designed  to  niake  the  work  complète  up  to  aud  includlng  the  ear]y  part  of  1899. 

This  Appendix  contains,  flrst  of  ail»  full  descriptions  of  the  species  announced  as  new  slnce  tho 
publication  of  the  System.  There  are  no  fewer  than  one  huudred  and  dzty  names  hère  in- 
cluded,  and  their  place  In  the  gênerai  scheme  of  classification  adopted  in  the  System  is  shown  in 
the  classifled  list  giyen  in  the  Introduction.  Unfortunately  many  of  the  new  names,  introduoed 
into  the  science,  during  this  period,  hâve  little  claim  to  récognition,  either  because  of  the  incom* 
pleteness  of  the  original  examination  or  the  unsatisfactory  nature  of  the  material  Inyestigated. 
On  the  other  hand  a  considérable  part  of  the  descriptions  leave  nothing  to  be  desired  both  as 
regards  fullness  and  accuracy.  The  relative  importance  of  the  new  names  is  approximately 
indicated  by  the  type  used  In  the  classifled  list 

In  addition  to  the  description  of  new  minerais,  this  Appendix  Is  intended  to  contain  sIao  référ- 
ences to  ail  important  papers  on  minerai  species  published  during  the  period  named;  with  each 
référence  is  giren  a  concise  statement  of  its  character,  and  so  far  as  possible  a  summary  of  its 
contents.  Since,  however,  the  additions  to  mineralogical  literature  hâve  been  very  numerous,  it  bas 
been  necessary  in  order  to  keep  this  work  within  reasonable  composs  to  adhère  rigidly  to  a  System 
of  extrême  brevity  of  expression  and  conciseness  of  arrangement.  Ail  minerais  named  are,  for 
convenience,  placed  in  alphabetical  order. 

For  au  explanation  of  the  Abàreviationê  made  use  of  in  the  case  of  periodicàls,  also  of  the 
crystallograpbical,  optical  and  chemical  symbols  employed»  référence  is  made  to  the  Introduction 
to  the  System  (1892),  pp.  xlv-li,  and  pp.  xiil-xl.  General  abbreviations  are  explained  on  pp. 
Ixi-lxiii. 

The  Bibliography  includes  the  full  titles  of  prominent  volumes  published  slnce  1891.  In  addition 
attention  is  called  to  the  large  number  of  important  memoirs  on  physîcal  subjects,  recently  issued, 
particularly  those  on  the  molecular  structure  of  crystals  as  related  to  the  symmetry  of  form  by 
Fedorow,  SchOnfiies»  Goldschmidt.  Barlow,  Viola,  and  others.  Thèse  aud  other  lelated  paper» 
will  be  found  either  in  full  or  as  abstracts  in  Groth's  invaluable  Zettsehrtft  fur  KryêtallographU 
und  Mineraloçie,  vols.  20-30  inclusive. 

The  thanks  of  the  author  are  due  to  his  colleagues,  Prof.  S.  L.  Penfield  and  L.  Y.  Pirsson. 
The  former  has  had  the  kindness  to  f urnish  brief  accounts  of  aome  new  ipecics  now  for  the  fliat 
time  publicly  described. 

Vmw  Havbk,  June  1, 1890. 
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L  NATIVE  ELEMENTS,  Min.  pp. 

JosBFHnnTB  (p.  88),  FetNig.    Near  Awarulte,  Min.  p.  89. 
Grsphitite  (p.  81).    Yar.  Graphite,  Min.  p.  7. 

II.  SULPHIDES,  TELLUKIDES,  ARSENIDES,  ETC.,  XId.  pp.  tS-lHL 

Orunliitoite  (p.  81),  Bi4Te8s.    Near  Tetradymite,  Min.  p.  80. 

Quirogite  (p.  58).     An  impure  Qalena,  Min.  p.  48  7 

Heazlewoodite  (p.  83),  Folgerite  (p.  52).    Essentially  Pentlandite,  Min.  p.  M» 

Ounnarite  (p.  81),  FesNi,Sii  ?    Near  Pentlandite. 

Hanchecomite  (p.  83).  (Ni.Co)T(S,Bi.8b)s.    Nenr  Polydymite,  Min.  p.  VL 

Barracanite,  Cupropyrite  (p.  21).    Near  Cubanite,  Min.  p.  79. 

Blneite  (p.  56),  Whailonite  (p.  56).     Same  as  Pyrite,  Min.  p.  84. 

Wmyamito  (p.  73),  CoSbS.NiSbS.     Nenr  Ullmannite.  Min.  p.  91. 

BiSMCTOBMALTiTB,  NiCKBL-SKUTTERUDTTB  (p.  63).    Yarietiea  of  Skatteradilt^  IOd.  pi  ML 

Ooldschmidtite  (p.  30).  An.AgTe«.    Near  Sylyanite,  Min.  p.  108. 

KAiiGOOBLiTB  (p.  88),  HgAusAg«Te«. 

m.  SULPHOSALTS,  Min.  pp.  109-151. 

1.   6ULFHAR8BNITB8,    SULf  HANTIMONITES,   BTa 

Andorlte.  Webnerite,   Sundtite  (p.   4).   2PbS.Ag,S.8Sb,8t.    Related  to  MnV-*itiy  QtoQp. 
Min.  p.  111. 

lK>randlte  (p.  43),  Tl,S.As»Ss.     Near  Miargyrite.  Min.  p   116. 

Pearceite  (p.  60),  9Ag«S.A8,Si.     Near  Polybasite,  Min.  p.  146. 

Rathite  (p.  58),  contains  8,A8(Sb),Pb.    Helated  to  Dufrenoysita,  Min.  pu  190,  tDd  Jtmeioil* 
Ite.  p.  122. 

2.    8ULPH08TANI7ATBB. 

Oanfieldite  (p.  18).  4Ag,S.(Sn.Ge)S3.     Near  Argyrodite,  4Ag,8.GeSt,  p.  6,  and  Min.  pi  IM 
Oylindrite,  Eyiindrit  (p.  21),  6Pb8.Sb,8t.68D8i. 
Franckeite  (p.  26).  5PbS.Sb,Si.2Sn8,. 

lY.  CHLOIUDES,  BROMIDES,  I0DIDE3,  Min.  pp.  Ifll-iai 

1.  Anhydrous  Chlorideb,  etq. 

Manhite  (p.  45).  Ciitlt*     I"  Group  with  Nautokite,  p.  154. 

Mienite  (p.  47),  AgJ,.      "       "  "  "  "  ! 

Chipro-iodargyrite  (p.  21),  Cul.  Agi  or  Cuili.  Agtis. 

2.    OXTCHLORIDBS. 

Panlanrlonit*  (p.  60),  FbCli.Fb(OHt)fl.    Near  Laurionll0,  p^  flL 
PcnlUldiU  (p.  SI),  Fb0.2PbCl.. 

vil 
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P8Bin>OBOLéiTE  (p.  52).     Near  Percylite  and  Boléite,  Min.  pp.  172  and  1098L 

Cp.  46).     Near  Nocerîte,  Min.  p.  174? 

V.  OXIDES.  Min.  pp.  183-260. 

SAKTznn,  LuTÂciNB.  LutAcitb  (p.  58).    Near  Quartz,  Min.  p.  188. 
littSte,  Guanabaquiie,  Guanabacofte  (p.  58i.     Same  as  Quartz. 

HircHBLLiTS  (p.  17).    Yar.  Chromite  (Magnochromite),  Min.  p.  228L 

Baddftleyite,  Brazilite  (p.  8).  ZrOt. 

Dicksbergite  (p.  28).     Same  as  Rutile,  Min.  p.  287. 

Mesabite  (p.  80).    Yar.  GOthite,  Min.  p.  247. 

8chulzenite  (p.  61).    Near  Asbolite,  Min.  p.  268. 


a«ikieUta  (p.  28),  MgO.TiOt. 

Bixbyite  (p.  10).  FeO.MnO.. 

Smiaite  (p.  61).  (Fe,Pb)0.2(Ti.Mn)0«. 

ZlrkeUte  (p.  75).  (Ca.Fe)0.2(Zr.Ti,Th)0.. 

Tbe  aboTe  may  properly  be  placed  witb  the  Tltanates  (Manganatea»  ZirooDatei)i 

YI.  I.  CARBONATES,  Min.  pp.  961-800. 

Northuplto  (p.  40),  MgCO..Na,COt.NaCl. 

Pinaonite  (p.  58),  CaGO..NatC0..2HtO. 

Ettfeitb  (p.  89),  CaCOt. 

Hydrocalcite  (p.  86). 

Taraspite  (p.  67).    Yar.  Dolomite,  Min.  p.  271. 

Calditrontito  (p.  18).    A  mixture  of  Oalcite  and  Strondanite. 

YI.  2.  SILICATES. 

A.  Anhtdroub  SiLiOATBS.  Min.  pp.  810-669. 

Bpididymita  (p.  24),  HNaBeSi.O..     Near  Eudidymite,  Min.  p.  818. 
Oelsian  (p.  15),  BaAltSisOt.    Barium  Feldapar,  near  Anorthite,  M|n.  p.  887. 

Urbanité.  Lindesite  (p.  70).  (Ca,Mg)S{Os  +  2NaFe(8iO.),.    Pyrozene  Group,  Min.  p.  814 

Fedorovite  (p.  57).     Bct.  ^girite-augite  and  ^Egirite,  Pyroxene  Group,  Min.  p.  844. 

Bainite  (p.  81).  contains  Ti.  Zr.  Na,  Ca.  Related  to  Lftvenite,  p.  875,  WOhlerite,  Min.  p.  876,  etc. 

HA8TI2708ITB  (p.  8),  Philipstaditb  (p.  8),  Xiphouite  (p.  8).    Referred  to  Amphibole,  Min. 
8«5. 

Rhodubite  (p.  29).     Near  Glaucophane.  Min.  p.  899. 

Catafhorite  (p.  14).     Bel.  Arfyedsonite  and  Barkevikite.  Min.  pp.  401,  408. 

CKoaeiTE  'p.  20).     Bot.  Glaucophane  and  Riebeckite.  Min.  pp.  899,  400. 

Valléite  (p.  71).     Near  Antliophyllite,  Min.  p.  884. 

Elpidite  (p.  24).  H.NaaZrSiaOïs-     Related  to  Catapleiite.  Min.  p.  412. 

Hardystonite  (p.  82).  Ca,Zu8i,07.     Neur  Ganomalite,  Min.  p.  422  ? 

Naaonite  (p.  48).  (Cu,Pb)ioClaSi.Oai. 

Rhodolitb  (p.  28),  Lagouiolite  (p.  28).     Varicties  of  Garnet,  Min.  p.  487. 
Ransfttiie  p.  28).     Same  as  Garnet  (spcssaitite),  Min.  p.  442. 

Glanoochroite  fp.  29),  CaMnSiOi.     Chrysolite  Group,  Min.  p.  449. 

Iddingsite  (p.  86 (.     Probably  an  alterid  Clirysolite,  p.  451. 

Fnggerite  (p.  27).     Near  Gehlenite.  .Min.  p.  476. 

Manganandalubite  (p.  4).  Maltesitb  (p.  4).    Yarîeties  of  Andalusite,  Min.  p.  498L 

Thalenite  (p.  68).  HaY«8i40i..     Near  Yttrialite.  Min.  p.  612. 

Clinozoisitb,  Elinozolsit  (p.  17).    Calcium-epidote  (monoclinic).  Min.  p.  516. 

m 

Hancockite  (p.  82),  contains  Si,  Pb,  Ca,  Sr.  Al.  Fe.    Epidote  Group  ? 
Pioleotit.  (p.  55),  probably  Mg[Mg(F,OH)]SiO«.     Humite  Group.  Min.  p.  58S. 
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OUnohedrito  (p.  17),  HtZnCaSiOé.     Near  Calamine.  Min.  p.  546. 
LawBOBlto  (p.  41).  H«CaAli8isOio.    Near  Carpholite,  Min.  p.  549. 
Roeblingite  (p!  60),  5H,Ca8iO«.2CaPbS04. 
CoBMOCHLORB,  Eosmochlor.  Kosmochromit  (p.  20).    A  chromfum  silicate. 

B.  Othbb  Silicates,  ghisflt  Hydrous  Sfbcies.  Miu.  pp.  66d»71L 

Wellalto  (p.  72),  RA],SitO,..8H,0.     Phillipsite  Group.  Min.  p.  678. 

Jarionita  (p.  25),  H.CaE.Na,AlsSi«OiT  +  SH.O. 

Oonnardito  (p.  80),  (Ca,Na,),A],Si»0,,  +  5}H,0. 

MsTADEflioinB  (p.  65).     Near  Siilbite.  Min.  p.  588. 

Mktabcolbzite  (p.  61).    Near  Scolezite,  Min.  p.  604. 

Lbmbbroitb  (p.  42),  5NatAl,SitO.  +  4H«0. 

Baddxckitb  (p.  7).    Near  MuscoTite,  Min.  p.  614. 

Caswellite  (p.  14).    Altered  mica. 

Beaoonitb  (p.  66).    Yar.  Talc,  Min.  p.  678. 

PsETTDOPTBOFHTLUTB  (p.  56).    Ncar  I^rophjllite,  Min.  p.  601. 

HoBFBRiTS  (p.  85),  2FetOt.4SiO,.7H«0.    Near  Chloropal,  Min.  p.  7QL 

Albxandbolitb  (p.  7),  contains  H«O.AltOt,CriOt,BiOt. 

Batayitx  (p.  9).  contains  HtO,MgO,  AliOt,SiOi. 

Taylorite  (p.  67).    A  clay. 

Weldite  (p.  72),  contains  SiO..  Al«Oi,  NssO. 

TiTAKO-SiLICATBS,   TiTAVATBS,  Min.  pp.  711-TM. 

LAKFBOFHTLLrra  (p.  40).    Near  Astropbyllite,  Min.  p.  719  7 

N«ptimita  (p.  49).     Near  Titanite.  p.  712. 

Knopit«  (p.  89).    Near  Perovskite  and  Dysanalyte,  Min.  pp.  788,  784. 

Other  Titanates  are  mentioned  on  the  preceding  page. 

YI.  8.  NI0BATB8.  TANTALATBS,  Min.  pp.  785-746. 

Bloislte  (p.  48),  Fe(Nb,Ta),0«.    Near  Taplolite,  p.  788. 
BnsiOTAiTTALiTB,  8btOt.(Ta,Nb)tO»  ? 

YI.  4.  PHOSPHATES.  ARSENATB8,  ETC.,  Min.  pp.  747-861. 

Ad«]lt«  (p.  1,  also  Min.  p.  1052).  (MgOH)CaA80«.     Wagnerite  Group,  Min.  p.  775. 

TUaaite  (p.  68),  Fluor-adelite,  (MgF)CaA804.  ••  "  "  •• 

Manqakbbrzblutb  (p.  10).    Near  Berzeliite  (Pyrrbarsenite),  Min.  758. 

Rbodopbospbite  (p.  59).    Same  as  Apatite.  Min.  p.  762  ? 

Retzian  (p.  59).    Basic  arsenate  of  manganèse,  etc. 

Gersbyite  (p.  28).    Nenr  Lazulite.  Min.  p.  798. 

Hautbfbuillite  (p.  88).  (Mg.Ca)»P,0»  +  8H.0.    Near  Bobierrite,  Min.  p.  817. 

Wardite  (p.  71),  2A1,0,.P,0».4H,0. 

MiNKRViTB  (p.  47),  A1,0,.P,0..7H,0. 

Uuihlite  (p.  71).     Same  as  Ynrisoîte,  Min.  p.  824. 

Keiioeitb  (p.  88),  ZuO  4AUOt.ôPa0..9H,0. 

Oaxnotite  (p.  18).  E,0.2U,O..Y.O».8H,0. 

The  followlng  are  imperfectly  described  arsenates,  or  antimonates,  of  manganèse  or  iron^ 
or  both  : 

Basiliite  (p.  9),  Cbloroarsenian  (p.  16),  Chondrostibian  (p.  17),  Elfstorpite  (p.  24).  Lampro* 
stibian  (p.  40),  Magnetostibian  (p.  44),  Melanostibian  (p.  44),  Rhodoarsenian  (p.  59),  SJOgrunrit» 
(p.  62). 

Antihoitatbb,  Min.  pp.  861-666. 

Tripnhvite  (p.  70),  8FeO.Sb,0». 
DerbyUta  (p.  22),  6Fe0.5TiO,.Sb,0». 


0LAB81FIBD  LIST  OF  NEW  NAME8. 

IjmwhAim  (p.  42),  5Ca0.2TiO,.8Sb,0». 
ISansaliite  (p.  45),  4(Ca,Pb)O.TiO,.2Sb,0». 

Phosphates  (Absbnatbs)  with  Sulphateb,  MIxl  pp.  866-dOfil 

LoMeniU  (p.  44),  2PbSO«.8(FeOH)>A.O.  +  12H.0. 
MuDkforuite  (p.  48).    Near  Svanbergite,  Min.  p.  868. 
MuDkrudite  (p.  48). 


•f  »<  If  <f 


YI.  5.  BORATES,  Min.  pp.  874-880. 

ABohwito  (p.  6),  8MgiB«0».2HtO. 
Bulphoborite  (p.  65),  4MgHBOt.2MgSO«.7H,0. 

Urakateb,  Min.  pp.  889-8d8. 
Maokintoshite  (p.  44),  U0i.8ThO|.8Si0t.8H,O.    Near  Tborogummite,  Min.  p.  888L 

YI.  6.  SULPHATES,  CHROMATES.  Min.  pp.  894r4»l. 

liangbeinite  (p.  40).  E,S04.2MgSO«. 

-^   Dietzelte  (p.  23),  7Ca(IO.),>CaCiO«. 

Bkresovitb  (p.  9),  6Pb0.3CrO,.CO,. 

Salvadoritk  (p.  60).  (Cu.Fe)S04  +  7HtO.    Near  Pisanite,  Min.  p.  048. 

SiDKROTiL  (p.  62).  FeSO*  -f  5H.0. 

Leonite.  KaliblOiIite,  Kaliastrakauite  (p.  42),  E,SO«.MgSO«  +  4Q|0.    Near  BlOdite.  llin. 
p.  946. 

Seelaudiic  (p.  J.).     Near  Pickeriugite.  Min.  p.  953. 

Masrite  (p.  45 j.     Au  ulum  uenr  Halotricbite,  Min.  p.  954. 

Kamarszite  (p.  88).  (CuOH)sSO«.Cu(OH)i.6H«0.    Near  Langite,  Min.  p.  96t 

PLANOF£KRITE(p.  54),  Fe«0s.S0t.l5H|0. 

Idrizitr  (p.  86).    Near  Botryogen,  Miu.  p.  972. 
OuBEiTE.  Eubeit  (p.  21).  coq  tains  SOs.FeaOs.MgO.HsO. 
Eauaiite  (p.  88),  contains  80.,  Al|0i,E.0,Na,0,H,0. 
Bouglisite  (p.  4).     A  mixture  of  anglesite  and  gypsum, 

YI.  7.  TUNGSTATES,  M0LYBDATE8.  Min.  pp.  980-IM.    • 
Raspite  (p.  68),  PbWO*.     Wolframite  Group,  Miu.  p.  982  ? 

YIIL  HYDROCARBON  C0MP0UND8.  Min.  pp.  996-1024. 

Alexjelevite  (p.  2),  Alliugite  (p.  2),  Burmite  (p.  12),  Cedarite  (p.  14).    Ail  near  Socchiite  and 
Ambcr,  Miu.  p.  1002. 

Courtzilite  (p.  20).     Same  as  Uintabite,  Min.  p.  1020. 

Peliouite  (p.  51),  Yar.  Cannel  Coal. 

Libolliie  (p.  48).     Nenr  Albertite,  Miu.  p.  1020. 

Tiffanyite  (p.  68).    Undetermined  bydrocarboii. 


APPENDIX  I. 


AcANTHiTB,  p.  58.— Crystals  of  silyer  sulphlde,  prismatlc  and  apparentlv  orthorhomblc,  occur 
^at  the  Enterprise  mine,  Rico,  Colorado.    Chester.  School  Mines  Q.,  16,  808,  1894. 

Wire-like  forms  from  Guanajuato,  Mexico,  referred  to  acanthite,  hâve  been  analyzed  by  Gentb. 
Am.  J.  Se,  44,  888,  1892. 


1. 


Adblitb.  p.  1053.— The  following  is  afull  description,  Hi.  BJôgren,  G.  F6r.  POrh.,  13,  781. 
1891;  Bull.  G.  Inst.  Upsala,  1,  56.  18&: 

Monoclinic.  Crystals  rare,  tabular  |  e  or  pris- 
matic  {m),  (Figs.  1,  2.)  Obseryed  forms:  a  (100), 
e(OOl).  f7>(110),  /(OU),  (2(221).  Mensured 
angles;  ae  =  78"  15^,  mm'"  (110  A  lîO)  =  SV  5'»?, 
m  d  (ÎIO  A  221)  =  24°  45';  a  relation  to  wagner- 
ite  is  su^eestea  (see  foot-note).  Usually  massive, 
ead 


m 


m 


in  embedded  grains. 

Cleayaee  none.  Fracture  concboidal  to  un- 
even.  H.  =5.  G.  =  8 •71-8-76.  Luster  res- 
inous  to  greasy.  Color  gray,  yellowish  gray, 
Translucent.  Optically +.  Bx.  a  ^  =  -f  88^  45'. 
Axial  angle  large,  2E  =  106**  40^,  also  2E„  = 
58Mr(yi  =  l-6708);  p  >  «. 

Composition,  HCaMgAsO»  or  (MgOH)CaAsO«,  analogous  to  the  wagnerite  group  (p.  775), 
Analyses,  R.  Mauzelius,  quoted  by  SjOgren: 

G.      As,0»    CaO    MgO    BaO   PbO  CuO    FeO   MnO  H>0     Cl 

1.  Nordmark    8*71    5004    25-48    1705     tr,     0-39      —      —     1 64    425    024 

rFe,0,,Al,0.  0-30    Cu  0-26  =  9960 

2.  Lângban      8*76    50*28    2404    1790    028    2-79    082    008    0-48    8  90        tr,  =  100-02 

8.  Jakobsberg  872    4852    2318    19*25      —     2*41      —     009    1-27    899    SiO>  1*88=100-54 

Fuses  easily  B.  B.  to  a  gray  enamel.  Witb  soda  on  charcoal  yields  arsenical  fumes.  Soluble 
in  dilute  acids.     The  water  goes  off  completely  only  at  a  high  température. 

Occurs  with  grains  of  magnetite  and  scales  of  native  copper  at  the  Eittel  mine,  Nordmark, 
Swedeu;  also  at  tbe  Jiikobsberg  mine  with  hausmaanite,  etc.,  in  limestone;  with  other  arsenates 
and  mangaubse  minerais  at  L&ngban.     Named  from  adtfXoî,  indiêtinct 

A  related  minerai  from  the  Moss  mine  gave  LundstrOm  (quoted  by  SJOgren,  G.  FOr.  FOrh.,  1, 
412.  1884,  Upsala,  p.  60):  As^O»  49-73,  CaO  25-52,  MgO  18-98,  BaO  0-81,  MnO  1*69,  ZnO?0-08, 
AlaOs,Fc,OB  0*83,  loss  (HsO)  2  86  =  100.     Its  character  is  somewhat  uncertain. 

See  also  Tilasite,  which  is  h  fluaradeliU,  (MgF)CaPO«. 

^OTRiTE.  pp.  364,  1046.— Reported  as  occurring  in  the  nephelite>syenite  of  'Paisano  Paas, 
Davis  Mts.,  Texas,  A.  Osann,  4  Ann.  Rep.  Geol.  Burv.  Texas,  128,  1892.  Noted  also  in  rocks  at 
various  points,  as  Salem,  Mass.  ;  Cripple  Creek,  Colo.;  Black  Hills;  Bearpaw  Mts.,  Judith  Mts.  and 
-Crazy  Mts.,  Montana. 


*  The  author's  angles  and  axes  are  hopelessly  at  varlance.  He  calculâtes  d  :  S  :  é  = 
1-0989  : 1  :  15642,  fi  =  78''  15'.  This  ratio  for  d  :  î  requires,  however,  mm*"  (110  A  lîO)  =  92*  55', 
not  87**  5'  as  stated;  also  the  value  92°  55'  gives  the  author's  angle  em  =  78*  83'.  Furthermore  he 
rives  ÎIO  A  221  =  24*  45'  and  001  A  221  =  75"  27'  (76*  26'  meas.),  but  001  A  ÎIO  =  101*  27',  hence 
001  A  221  should  he  76*  42'.  The  value  of  6  deduced  from  the  author's  fundamental  angles  (using 
110  A  lïO  =  92"  55)  is  0-8799,  not  15642;  but  the  measured  angles,  ea  =  78*  15'  and  <^=  56*  27% 
giveé  =  1-5748. 


2  APPBNDIX  L 

^NiOMATiTB,  p.  406. — An  amphibole  occurring  in  the  "heamite"  of  Heum,  Norwaj,  mêj 
belong  hère,  cf.  BrOgger,  Eruptiygesteine  d.  Krist.,  3,  08, 1896.  Beported  as  occarring  in  Teiai,, 
aee  œgirite. 

Investigation  of  etching-figures,  R.  A.  Daly,  Proc.  Am.  Acad.  8c.,  34,  426, 1669. 

AoRiGOLiTB,  p.  448.~From  near  Schwarzenberg,  Saxony,  Frensel,  Min.  petr.  Mitth.,  16,  568, 
1896. 

AGUHiABiTB,  p.  1025. — Several  analjrses  bave  been  made  bj  Genth  on  material  from  the 
original  locality;  the  purest  yielded  :  Se  18*90.  S  5 '98,  Ag  79*41.  Cu  0*50  =  99*80  Dodecahedral 
crystals  gave  the  composition  of  argentite,  witb  8e  =  8'75(8 :  8e  =  7 : 1).  Other  crystalt  wers 
partlally  altered  to  stephanite,  etc.    Am.  J.  8c.,  44,  881,  1892. 

Alabakditb,  p.  64. — Occurs  at  Tombstone,  Arizona,  in  large  but  rough  twinoed  cnbfc 
crystals  with  tetrahedral  faces;  O.  =  4081.  4*040;  analysis  gave  (  volckening):  8  8691.  Mn  68*08 
=  99*94.    Moses  and  Luquer.  8ch.  Mines  Q..  13,  286,  1892;  Moses,  Zs.  Er.,  22,  18,  1808. 

AxBiTB,  pp.  827,  1025. — On  crystals  from  Revin.  Belgium,  see  Franck,  Bull.  Acad.  Bdg., 
21,  608,  1891. 

Crystallographic  and  optical  investigation  of  a  variety  f ree  from  calcium  from  Lakoua,  Creta^ 
Viola,  Min.  petr.  Mitth.,  16, 185, 1895.  Zs.  Er.,  30.  428.  486.  1898.  8ame  of  varieties  from  Rosriiik 
localities.  Glinka.  Zs.  Er..  22,  68, 1898:  26.  609,  1886:  Vh.  Min.  Ges.,  31,  1,  1894. 

Cleavage  and  partin^  investigated.  Penfleld,  Am.  J.  8c..  48,  116,  1894. 

Etcbing-figures,  T.  L.  Walker,  Am.  J.  8c.,  6,  182.  1898. 

8ee  also  Fiidipar. 

Alexandrolite.  8.  M,  LoêanUêéh,  Ber.  Chem.  Oes.,  28,  2681,  1896,  and  Chem.  News,  69» 
248,  1894.--8ee  AwOUe, 

AXmmMtfyriim.  A  resin  from  the  Ealuga  Govrn.,  Russia.  Composition  :  C  76*5.  H  18*6, 
O  12*0.  Investisated  by  Alezjejev  (Yh.  Min.  Oes.  8t.  Pet.,  29,  201,  1892)  and  named  by 
Earnojitsky.  Zs.  Kr.,  24,  604,  1S96. 

Allanitb,  p.  622. — Crystals  described  from  Franklin  Furnace.  N.  J.,  Eakle.  Am.  J.  8c.,  47, 
486,  1892:  also  from  the  Harz  (oHhité),  Luedecke,  Min.  d.  Harzes.  444.  1896;  from  MinevUle, 
Kssex  Co.,  N.  T.,  H.  Ries,  Trans.  N.  Y.  Acad.  8c..  16,  827,  1897. 

Forms  about  56  p.  c.  of  a  granité  on  the  east  shore  of  Lac  à  Baude,  Champlain  Co.,  Québec 
Hoiîmann,  Rep.  G.  Canada,  7,  12  R,  1894. 

Allingite.  fl.  Awng  [Arch.  Pharm..  232,  1894].  Jb.  Mhi.,  2,  264  réf.,  1896.  A  foesil  rasia 
from  8wrtzerland,  related  to  succinite. 

ALLOFHAirB,  p.  698.— Analyses  of  Italian  varieties,  G.  D'Achiardi,  Att.  8oc  Toic,  Proc. 
Yerb.,  March  18,  1898. 

Alstonitb.— See  BromUU, 

Altaitk,  p.  61.— Occun  near  Liddle  Creek,  West  Eootanie,  Br.  Columbia,  Hoffmann,  Repi 
G.  Canada,  6,  29R.  1898  ;  also  on  Long  lake.  Yale  district,  B.  C.  (anal,  by  Johnston).  tM2..  8, 
11  R,  1895;  at  Choukpazat.  Upper  Burma,  Louis,  Min.  Mag.,  11,  216,  1897. 

Alunitb.  p.  974. — Occun  at  Très  Cerritos,  Mari  posa  Co.,  Californla,  in  an  alunite-quartzite, 
Turner,  Am.  J.  8c..  6,  424,  1898.  At  Red  Mountain,  Ouray  Co.,  Colorado,  in  aggregations  of 
minute  crystals  with  enargite,  etc.  Analysis  ;  80.  88*98,  Al«Ot  89*03.  EiO  4*26.  Na«0  4  41, 
H,0  13*85.  insol.  0*50  =  100*48.  E.  B.  Hurlburt.  Am.  J.  8c.,  48.  180.  1894.  Fiom  Enicker- 
bocker  Hill.  Custer  Co.,  Colo..  anal..  Eakins.  Bull.  U.  8.  G.  8urv.,  90,  62,  1892. 

Aluroite.  p.  635. — The  deep-red  manganèse  mica  from  8t.  Marcel,  Piedmont.  bas  been  asa- 
lyzed  by  Penfield,  as  follows  • 

SiO,       Al.O,      Fe,0,    Mn.O.    MnO      MgO       E.O       Na,0      HtO 

53-22        21*19        1-22        0*87        018        6  03        11*20        0-34        6*76  =  99*99 

For  tbis  the  formula  preferred  is  HR«(A10H)Al(Si03)«  \vith  R  =  MgOH.E  chiefly;  it  is  thns 
distinci  from  otber  species  of  the  mica  group.  It  is  monoclinic:  cleavage  basai:  lamin»  flexible. 
H.  =3.     Q.  =  2-835-2-849.     Net  highly  pleochroic.  2Ey  =  56"  5'-57'.  Am.  J.  8c.,  46,  288.  1898L 

Ambbr. — See  Succimitb;  also  the  new  names,  Allingite,  Burmite,  Cedaritê,  etc. 


APPBNDIX  l  3 

Amphibole,  pp.  885^  1026.~E.  Ton  Eraatz  divides  tbe  varietles  hère  included  into  tbree 
groupa  according  to  prismatic  cleavage  angle:  Tremolite  séries,  cleavage  angle  55"  lO'  to  55*  25'; 
commoD  green  hornblende,  55*  25'  to  55*  85';  browu  basaltic  hornblende,  55*  40'  to  55*  50'.  Zs. 
Kr..  30,  664,  1899. 

A  discussion  of  the  variation  of  extinction-angle  in  tbe  prismatic  zone  is  given  by  R.  A.  Baly. 
Proc.  Am.  Acad.  Se  34,  811;  1899.  See  aiso  by  the  same  author  an  exhaustive  investigation  of 
etchingâgures of  différent  membersof  the  amphibole  group,  t6ù2.,  p.  ZlAi{s^e pJiUipëtadite  below). 

On  the  composition  of  certain  rock-making  amphiboles,  from  tbe  Sierra  Nevada,  California, 
aee  Turner.  Am.  J.  Se.,  7.  297,  1899.  Aualysis  (2*72  H«0)  of  amphibole  from  the  Durbnch  mica- 
syeuite.  Suuer,  Beitr.  G.  Heidelbere.  Mitth.'Bad.  G.  Landesaust..  2,  252.  Analyses  are  given 
also  in  iiraii3r  petrographical  niemoirs,  Jahrb.  Min.,  étal, 

Synthetic  expérimenta  leading  to  the  formation  of  this  and  other  specles,  Doelter,  Jb.  Min., 
1,  1,  1897. 

Au  uuusual  variety  (monoclin ic-hemihed rai  or  tricliuic?)  occurs  in  the  trachyteof  Montesanto, 

Itoly.  Franco,  Zs.  Kr.,  26,  8^8,  1895;  Rend.  Accad.  Napoli,  May-June,  1895. 

I  n  m 
An  amphibole  having  tho  composition  of  an  orthosilicate  analoeous  to  gnrnet,  (Rs.R)3R3SisOit 
(cf.  syntagmatite,  Min.,  p.  388).  has  been  called  IicuUngnte  by  Adams  and  Harringion  (Am.  J. 
Se,  1.  210,  1896).  Occurs  in  grains  in  the  nephelite-syenite  of  Dungannon,  Hastin^  Co..  Ontario. 
Ôptically  —  .  Biréfringence  lovir.  e  nearly  coiucitient  with  è.  Ax.  pi.  |  b  (010).  Ax.  angle 
small,  80°  to  45*.  Dispersion  p>  v.  Absorption  c  =  t  >  a.  Pleochroism,  a  yw.-green;  t  and  c 
deep  bluish  green.    Analysls,  Harrington  : 

SiO,    TiO,    Al.Os    Pe,0,     FeO     MnO    CaO    MgO    K,0   Na,0    H,0 
G.  =  8  483     8418     153     1152     1262     2198     0-68     987      1*35     228     8*29    0  85  =  99  60 

Another  alumînous  amphibole,  from  the  gabbro  of  Pavone,  near  Ivrea,  Piedmont,  Italy,  inves- 
tigated  by  Van  Horu  is  also  nearly  an  orthosilicate.  Cleavage-angle  55*  42*.  G.  =  8'217-8*222. 
Extinction-angle  14*  SO'  to  15*  30'  on  b  (010).  Pleochroism  strong:  s  light  yellow;  t  brown,  tinge 
of  red;  c  brown,  tinge  of  yellow.     Analysls  by  Diitrich: 

SiO,      TiO,     Al.O,     Fe,0,      FeO     MnO       OaO        MgO       K,0     Na«0     H,0 

89-58        tr.        14-91        4-01        1067        (r,        1176        18-06        0*62       2*87       2-79  =  100*27 

n  m  n   m  n 

This  corresponds  nearly  to  RtRflSi40i6  or  RsR«SiiOia  (syntagmatite)  +  RsSi04.  Amer.  Geol., 
21,  870,  1898. 

An  amphibole  from  Pbilipstad,  Sweden,  has  been  called  phUipêtadiie  by  R.  A.  Daly  (Proc. 
Am.  Acad.  Se,  34,  488, 1899).  It  shows  anomalous etchlng-figures  on  m  (110)  and  b  (010)  (ibid.,  p. 
899);  pronounccdasonal  structure;  small  optic  axial  angle  (about  50*);  alsounusual  pleochroism  and 
absorption:  viz.,  8  light  brownish  green,  t  dark  yenow-green,  c  dark  blue-green;  Il  >  c>  a. 
It  is  ôptically  — ,  with  an  extinction-angle  on  b  (010)  with  é  =  +  15*  9*  (Na).  An  analysis  by  Plsani 
gave:  ». 

SiO,      TiO,     A1,0,    Fe,0,      FeO       MnO       CaO        MgO     Na,0       K,0       ign. 
45-20       0-84       7-84       7*55       15*80       1-62        1280        8*40       0*80        0-87       0  70  =  100  82 

Xiphanitâ  is  a  name  given  by  G.  Platania  (Accad.  Se.  Acireale,  6,  1898)  to  a  variety  occurring 
in  minute  crystals  with  hématite  in  cavities  of  a  slag-like  rock  at  Acicatena  (Etna),  Sicily.  Form, 
angles  and  cleavage  like  amphibole,  but  characterized  by  light  boney-yellow  color  and  bv  feeble 
pleochroism.    Composition  undetermined.    Named  from  ^uphonla,  an  old  town  near  the  locality. 

See  Biehierite  (astochite);  also  other  species  of  the  group;  new  names  are  GataphoriU 
(Kataforite),  Croêêite,  Rhoduêiie, 

Analoitb,  p.  595.— Crystals  described  from  the  Harz,  Luedecke,  Min.  d.  Harzes,  576, 
1896.  Also  from  Boylestone  Quarry,  near  Barrhead,  Renfrewshire,  Scotland;  doubtful  forms 
z  (543),  t  (421).  also  (332).     Heddle,  Trans.  Edinb.  G.  Soc,  7,  241,  1897. 

Optical  structure  iuvestigated.  Monte  Somma,  P.  Franco,  Giorn.  Min.,  3,  282.  1892.  Same, 
from  Monte  Caiiui,  G.  D'Achiardi.  Att.  Soc.  Tosc,  Pisa,  1897.  Discussion  of  optical  structure, 
with  relation  to  a  new  artificial  silicate,  G.  Friedel.  Bull  Soc.  Min.,  19,  14,  5,  1896;  also  with 
référence  to  effect  produced  by  loss  of  water,  tWri.,  pp.  94,  868.  Further  discussion  of  optical 
stnicture,  especially  in  relation  to  leucite,  Klein,  Ber.  Ak.  Beriin,  290, 1897,  and  Jb.  Min.,  Beil.- 
Bd.,  11,  474,  189. 

Analysis.  from  Friedersdorf  on  the  Lahn,  Brauns,  Jb.  Min.,  2,  4,  1892.  From  the  Plauenschen 
Grund,  Dresden,  Zschnu,  Abh.  Ges.  Isis,  p.  94,  1893. 

Occurs  in  a  dike-rock  at  Hamburg,  N.  J.,  derived  from  leucite.  Eemp,  Am.  J.  Se,  46,  298, 
189:i  Also  in  analcite-diabase  of  San  Luis,  Califomia,  Fairbanks,  Bull.  Dept.  Geol.  Univ. 
Califoruia,  1,  273,  1895. 

Présent  as  a  primary  constituent  in  certain  igneous  rocks  (monchiquite),  Pirsson,  J.  Geol.,  4, 
679,  1896 ;  also  in  an  analcitebasalt  near  Cripple  Creek,  Colorado,  Cross,  J.  Geol.,  6,  684,  1897. 
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Ahatabb.— See  OetahêdriU, 

AjfDALUBiTB,  p.  4M.— Orystalfi  from  the  Pltzthal,  Trrol,  show  the  new  forma,  ^(820),  1(018), 
V  (054),  u  (082).  X  (112).    Haefele,  Zs.  Kr..  23,  561,  1894. 

A  yariety  of  chiastoUte  from  the  crystalliiie  schiflU  of  the  région  north  of  Ladoga  Lake  in 
eastern  Fiulsud  is  called  maUeêite  by  J.  J.  Sederholm.  The  large  nodules  show  a  Maltese  cross  of 
wedge-shaped  parts  of  pure  material,  separated  bj  areaa  of  impure  mateiial.  G.  FOr.  FOrb.,  18, 
880.  1896. 

A  varietj  containing  6*91  p.  c.  MotOi  is  called  Manganandaltuùê  by  H.  BAckstrOm.  Occurs  in 
muscovite-quartzite  of  Yestanft,  Sweden,  difTers  from  ordinary  andalusite  in  its  grass-green 
color  and  strongpleochroism:  c  (à)  and  t  (S)  blue-green.  s  (i)  pure  yellow  and  moat  ab^rbcd. 

Investigation  of  a  minerai  related  to  andalusite  and  dumortierite,  from  the  granité  of  the 
Argentine  Republic.  It  is  marked  by  deep-red  pleochroism.  Romberg,  Jb.  Min.,  Beil  -Bù.,  1^ 
840,  1898. 

See  also  Wêêtanite. 

m 

I 

Andsbinb.  p.  883.— Stenzelberg.  Siebengebirge,  crystals  described  (new  form,  iSO),  Bufz.  JIx 
Min.,  1.  36,  1898.    See  also  Feldspar. 

Andorite.  J.  A.  Krenner  [Math.  term.  ÉrtesitO.  11,  119,  1892],  Zr.  Kr  .  23, 497.  1894  ;  O.  T. 
Prior  and  L,  J.  Spencér,  Min.  Mag.,11.  286. 1897:  and  Zs.  Er..  29, 846.  Suiidtite,  W.  C,  Brogger,  Zb. 
Er.,  21,  193,  1898;  Pâhlmann,  tW».,  24.  124.  1894.     WebneHte.  SUUner,  ibid.,  24,  125,  1894. 

Orthorhombic.  Axes  à:b:è  =  06772  : 1  :  0-4468.  100  A  110  =  84'  6J'.  001  A  101  =  38'  211', 
001  A  011  =  24*  If.  Forms  :  a  (100).  b  (010).  e  (001);  4>  (610).  0  (510).  n  (210).  o  (320).  m  (110),  ^ 
f  (230),  A  (120);  A  (102),  0(305).  cr  (203),  jc  (406), /(lOl).  «(302).  A  (301), // (902);  25(011).  v  (048), 
jr  (082).  y  (021),  y  (031);  v  (112).  ;r  (228).  p  (111).  s  (332).  g  (221).  p  (331);  $  (211),  ô  (864).  r  (121), 
€  (362);  09  (132);  fl  (131);  a  (162);  C  (2-21-7).  Angles:  mm'"  =  68'  12'.  ff'  =  66''  43',  xaf  =  48'  3*, 
yy'  =  106'  26'.  w/  =  ♦35*  37i'.  w"'=  ♦28'  54^'. 

In  agcrregates  of  highly  modified  prismatic  crystals,  tabular  |  a  (100);  faces  in  prismatic  zone 
vertical ly  striated.     Also  massive. 

Cleuvaee  none.  Fracture  conchoidal.  Brittle.  H.  =  8-8*5.  G. =5*50.  Luster  metallic,  bril- 
liant.    CoTor  steel-gray.    Streak  black. 

Composition.  PbAgSbsSf  or  2PbS.Ag«S.8SbiSa.  Analyses. — 1.  Loczka;  quoted  by  Erenner. 
2,  3,  G.  T.  Prior.    4,  P.  J.  Manu,  quoted  by  Stelzner  (also  other  anals.  on  less  pure  material). 

G. 

1.  FelsObanya    5841 

2.  "  5-83 

3.  Oruro  5-877 

4.  " 

First  described  by  Erenner  from  Felsôbanya,  Hungarv,  where  it  occurs  with  stibnite,  quartz, 

and  sphalerite,  also  baiite  and  maoganosiderite.    Also  lound  at  the  silver-tin  mines  of  Oruro, 

Départ,  of  Oruro.  BoUvia.  especially  the  Itos  mine  (webnerite)  with  stibnite.  pyrite,  etc.     lîie 

name  Andorite  is  given  for  Andor  von  Bemsey  ;  Sundtite,  for  the  mining  director  L.  Sundt  ; 

Webnerilâ,  for  the  miniog  engineer.  A.  Webner. 

Tbe  identity  of  andorite.  sundtite  and  webnerite  was  established  by  Prior  and  Spencer. 
The  observed  Hst  of  furms  is  that  given  by  them;  the  position  and  fundamental  angles  are 
those  of  Brôgger  (sundtite).  It  is  to  be  noted  that  the  analysis  of  "sundtite  "  by  Thesen,  quoted 
by  BrOgger  and  wbich  shows  only  a  trace  of  lead  (G  =  5*50),  it  Is  now  stated  was  not  made  upoa 
measured  crystals,  hence  it  appears  to  represent  another  species. 

Anolbbitb,  p.  907.— Crystals  described  from  the  Altaï,  new  form  (016),  Jeremejev,  Vh.  Min, 
Ges..  29,  174.  1892.  Crystals  from  unknown  source  show  the  new  form  F  (255),  L.  J.  Spencer, 
Min.  Mag.,  11.  197.  1899. 

Occurs  at  the  Wellington  mine,  Bear  Lake,  West  Eootanie,  Br.  Oolumbia.  Hoffmann,  Réf.  G. 
Canada.  6.  27  R,  1892-93. 

A  minerai  having  the  form  of  anglesite,  associated  with  the  boléite  of  Boléo.  Lower  Cali« 
fornia,  is  shown  bv  Genth  to  bave  the  composition  2PbSO4.CaSO4.2H9O,  and  to  be  a  mechanical 
mixture  of  anglesite  and  gypsum.  An  origin  from  a  possible  minerai  2PbS04.CaS04  is  sug- 
gested.  Am.  J.  Se.  46,  82.  1898.  See  also  Mallard,  Bull.  Soc.  Min..  16,  195.  1893.  This  sub- 
stnnce  bas  been  called  bouglinU  by  Cumenge.  after  M.  de  La  Bouglise  (cf.  Lacroix,  Bull.  Mus. 
d'Hist.  Nat.,  42,  1892). 

Anhtdbitb.  p.  910. — ^Molecular  properties  investigated,  also  of  other  species,  Mûgge,  Jb. 
Min..  1,  71,  1898. 

Refractive  Indices,  Zimanjri,  Zs.  Er.  22,  841,  1898. 

Deposits  of  anhydrite  and  gypfum  of  Oulx  described  by  Colomba,  Att.  Accad.  Torino,  33» 
779,  1897-98. 


S 

Sb 

Pb 

Ag 

Cu 

Fe 

23-82 

41-91 

22  07 

11-81 

0-69 

0-70  insol.  0  04  =  100  04 

2219 

41-76 

21-81 

11-73 

0-78 

1-45  =  99-67 

2206 

41-31 

2410 

10-94 

0-68 

0-80  =  99-39 

23-10 

40-86 

24-80 

10-26 

0-65 

0-58  =  99-69 
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Fonnatlon  dlBcuased,  R.  Bimuns.  Jb.  Min.  2,  2ff7,  1894.  Occura  in  blulih  tabuler  maises  In 
cavities  in  trap  rock  at  Larrabee's  quarrj,  Nortluunpton,  Mau.  Emanon,  Bull.  U.  B.  O.  Suit., 
126,  26,  1896. 

Ahorthitb,  p.  887.— Occura  at  Buck  Creek,  Olay  Co.,  N.  C,  analysis  by  C.  H.  Baskerville, 
quoted  by  PraU,  Am.  J.  Se.,  6, 188, 1898.  Occan  witb  epidote  at  Phippsburg,  Me.,  Clarke,  Am. 
J.  Se,  4b,  429.  1894.    From  Raymond,  Me.,  anal.,  Melvllle,  Bull.  U.  S.  G.  Sury.,  113, 110, 1898. 

See  alflo  Feldêpar, 

Anorthoclasb,  p.  824. — Analysis  from  acmite-trachyte  of  the  Crazy  Mta.,  Montana,  Hille- 
brand,  quoted  by  WollT  and  Tarr.  Bull.  Mua.  Comp.  Zool.  16,  227,  1898. 

BrOgger  proposes  the  name  êoàa'tnieroelins  (Natronmikroklin)  and  discusses  relation  to  other 
allied  feldpars,  Ëruptivgest.  d.  Eristiauiagebietes,  3,  11,  1898. 

Anthophtllitb,  p.  884.— Occiirs  at  Bakersville,  K.  C,  in  dunite;  crvstals  analyzed  by 
Baskerville  yielded  results  identical  witb  those  of  Peofleld  (anal.  1,  p.  885)  ;  it  is  concluded  tbat 
the  latter's  spécimens  came  from  this  locality,  Pratt.  Am.  J.  Se.,  6,  429,  1898. 

Oedrite  (14  p.  c.  A]|Oa)  occura  as  a  coarae.  granular  rock  near  Harris's  Soapetoue  quarry, 
Warwick,  Miiss.  Emersou,  Bull.  U.  S.  G.  Surv.,  126,  86,  1895  (annl.,  Schneider,  Eakins).  On 
gedrite-schist  from  Veater  Silfberg,  Sweden.  see  Weibull,  G.  F5r.  FOrh.,  18,  877.  1896. 

InTestigation  of  etcbiDg-figurea,  R  A.  Daly,  Proc.  Am.  Acad.  Se.,  34,  424,  1899. 

See  also  Aêàeêtuê  and  Valléite. 

Apatitb,  pp.  762,  1027.— Oryst. — From  the  granité  of  Aizo,  Lake  Orta,  Italy.  G.  StrûTer, 
Riy.  Miu.  Itul..  12,  52,  1898.  From  ZOptau,  Graber,  Min.  petr.  Mitth.,  14,  269,  1894.  From 
the  emerald  mines  in  the  Urul,  wUh  (8067)  Jeremejev,  Vli.  Min.  Ges..  Prot.,  33,  65,  1895. 
Elba,  Artini.  Riv.  Min.  Ital..  16.  15.  1896,  and  Rend.  Accad.  Linc,  4  (2),  259,  1895.  Crystals  of 
manganapatite  (5*95  p.  c.  MnO)  from  the  VestaDÂ  mines,  Sweden,  gave  Weibull  ex  (0001  A 
lOÎl)  =  40'  ir  20".     G.  Fôr.  Forli..  20,  63,  1898 

Twin  crystals  with  tw.  pi.  ê  (1 121),  inclusions  in  the  andésite  of  Mt.  Stavro,  Algeria,  are  noted 
by  Washington,  J.  Geol.,  3,  25,  Î895. 

Discussion  of  vicinal  faces,  Karnoiitsky,  Yh.  Min.  Ges.,  33,  65.  1895. 

Oomp. — Composition  discussed,  Kammelsberg,  Jb.  Min.  2,  88,  1897.  Analyses  of  many 
spécimens  and  discussion  of  variation  in  compo«tion,  Carnot,  Bull.  Soc.  Min.,  19,  185,  1896  ; 
Aun.  Mines.  10,  137,  1896,  (also  other  phosphates,  t».,  8,  821.  1895,)  and  C.  R.,  122,  1875,  1896. 
Moutebras,  analysis  of  blue  variety,  Carnot,  Bull.  Soc.  Min.,  19,  214,  1896.  Ceylon,  occurring 
with  graphite,  Jannasch  and  Locke,  Zs.  anorg.  Ch.,  7,  154,  1894. 

Aphthitalite,  p.  897. — Vesuvius,  natural  crystals  seem  to  be  in  part  rhombohedral,  in  part 
orthorhombic  and  biazial,  P.  Franco,  Giorn.  Min.,  4,  151,  1898. 

Afophtllii'b,  p.  566  — Orjrst.— -Harz  Mts.,  Luedecke,  Min.  d.  Harzes,  672, 1896.  Eimberley, 
8.  Africa,  uew  forms,  €  (119).  x  (228),  k  (382).  Currie,  Trans.  Edinb.  G.  Soc.  7,  252,  1897. 

Collo,  Constantine.  Algeria,  crystals  described  and  analysis.  Gentil,  Bull.  Soc.  Min..  17,  11, 
1894.  Ko  fluorine  was  found  ;  Friedel  also  remarks  on  its  absence  while  he  obtains  an  ammonia- 
cal reaction,  ibid.,  p.  142.  A.  E.  NordenskiOld  found  fluorine  in  the  Collo  minerai  ezamined  by 
him  ;  he  also  sliows  tbat  the  présence  of  ammonia  was  early  established  (1805,  Rose),  G.  F5r. 
FOrh..  16,  579,  1894. 

Discussion  of  optical  properties  as  influeneed  by  beat  and  pressure,  Klein,  Jb.  Min.,  2,  165, 
1892  (also  IcHS  complète  in  Ber.  Ak.  Berlin,  1892.  p.  217). 

Anal.— Grftngesberg,  Hallberç,  G.  F5r.  Fôrh.,  16,  827.  1898.  From  the  "blue  ground"of 
Koppiesfontein,  near  Jagersfontein,  So.  Africa,  J.  A.  Léo  Henderson.  Min.  Mag.,  11,  818,  1897. 
From  the  Grand  Marais,  Minn.,  Berkey,  28  Ann.  Rep.  G.  Surv.  Minnesota,  1894,  p.  195.  See  also 
above. 

Araoonitb,  pp.  281,  1027. — Chyat. — Neuasargues  (Cantal),  €k)nnard,  Bull.  Soc.  Min.,  14. 188, 
1891;  16, 10,  1893.  Framont.  new  forma  (572).  (231).  (841).  (811  8).  and  others  doubtful,  StOber 
[Mitth.  G.  Landes.  E1s.-Lothr.,  4, 113, 1894],  Zs.  Kr  ,  27,  53t  Monte  Ramaz^o.  Liguria,  Italy.  new 
forms  (430),  (570),  (078),  (052).  (331),  (512).  (9-216).  (413).  (8-2-12).  (481),  (24  25*1).  (342),  (7-10-8), 

g 52),  (188),  (271),  Negri.  Riv.  Min.  Ital..  16,  65.  1896.  Harz  Mu..  (0-112).  Luedecke.  Min.  d. 
arzes,  888.  1896.  Chaudfontaine,  Belglum;  G.  Cesàro.  Mem.  Acad.  Belff.,  63,  1897.  From  the 
amianthus  deposits  of  Val  Lanterna,  Itofy,  with  doubtful  new  forms  (17*  16*0),  (1113*0),  (16*221), 
Brugnatelli,  Riv.  Min.  Ital.,  18,  51,  1898,  and  Rend.  Ist.  Lombarde,  30,  1116,  1897  (also  Zs.  Er.. 
31,  56,  1899). 

Crystals  from  Sidly  are  referred  to  the  monoclinic  System  by  Viola.  Zs.  Er.,  28,  225,  1897. 
Détermination  of  the  heat  of  formation.  Le  Chatelier,  C.  R.,  11,  890,  1898, 
TarnomtMitê  in  crystals  from  Tkmowitz  described  with  2-2to  4'8  p.  c.  PbO,  Traube,  Zs.  G 
Qes.,  46,  64,  1894. 
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ARFYEDsoKrnB,  p*  401. — InvaBtinitioa  of  etchiDg-figureSp  aIbo  af  oiher  membera  of  tbe  amphi- 
bole group,  R.  A.  Daly,  Proc.  Am.  Acad.  8c.,  34,  /hi,  1899. 
8m  alfio  Oataphoriie, 

Aroyrodite,  p.  150.— 8hown  by  Penfleld  to  be  isotnetric  and  tetrahedral,  DOt  monoclinic  in 
crystallization.  llie  faces  m  and  o  (âg.  1,  p.  150)  beloog  to  tbe  dodecahedron,  d  (110)  ;  /and  k  to 
the  teirabedron  û  (111),  and  o  to  (811).  Am.  J.  8c..  46,  107.  1893,  aud  47,  451,  1894.  Cf.  Wcis- 
bacb.  Jb.  Min.,  1,  98,  1^94.  Tbe  minerai  described  by  Penfield  wns  fn)m  Bolivia,  and  was  tirst 
named  eanfieldite,  on  the  supposition  that  it  was  a  new  species,  like  argyrodite  in  compoeition,  but 
isomeiric  ;  Juter  this  name  (see  tbis  Appendix.  p.  13)  was  transferred  to  another  sulpbostannate 
of  tinalogous  composition  also  from  Bolivia.  Penfield  shows  tbat  tbe  formula  of  argyrodite  is 
AgaGe8«  or  4Ags8.Ge8a  =  Sulphur  17*1,  germanium  6'4,  silyer  76*5  =  100.     Analyses  : 


S  Ge  Ag  Fe,  Zn  Insol. 

1.  Bolivia     G.  =  626  (|)  1704  (f)  655  7605  (|)  013  029  =  10006 

2.  Freiberg  G.  =  616  16*97  (f  )  6  64  (î)  75-55  0  24         Hg0-34=    9974 


A  stanniferous  argyrodite  from  Aullagas,  Bolivia,  described  by  Priorand  Spencer  (Min.  Mag., 
12,  6,  1898)  occurs  in  regular  octabedrons,  in  part  spinel-twins  ;  also  in  twinned  dodecahedrons. 
G.  =  6*19.  Composition  as  given  above,  but  Oe  :  Sn  =  5  : 2.  Analysis,  Prior  :  8  16*45,  Ge  4*99, 
8n  8-86,  Ag  74-20,  Fe  0*68,  Sb  <r.  =  9968. 

Arsenic,  p.  11. — Occurs  at  Akadaninuira,  Obnogori,  Japan,  in  rbombobedral  crystals,  Frenzel, 
Min.  petr.  Mitth..  16,  529,  1896. 

Arsenopyrite,  p.  97.-^Weibull,  after  an  investigation  of  the  minerai  from  varions  Swedish 
locallties  (also  Freiberg),  concludes  tbat  tbe  composition  and  form  vary  somewhat  for  différent 
occurrences,  but  ibe  species  (when  pure)  bas  tbe  formula  Fe(As,8)  ;  well-formed  crystals  often 
enclose  impurities.  Zs.  Kr.,  20, 1, 1891.  8cherer  bas  made  a  still  more  extended  investigation  of 
tbe  form  and  composition  of  tbe  minerai  from  many  localities  ;  he  finds  crystals  often  impure, 
baving  a  zounl  structure,  but  aside  from  this  be  concludes  tbat  tbe  composition  is  ezpressed  by 
mFe8s  4-7iFeAs«  witb  m  :  n  =  1  :  1  nearly.  Ko  siniple  relation  between  axial  ratio  and  compo- 
sition was  found.  Tbe  Hst  of  forms  (p.  383)  contains  the  following  not  given  in  Min.,  p.  98: 
d(310).  C (0-17  2).  6(054).  Zs.  Er..  21,  854,  1898.  8ee  also  idem,  ib.,  22,  61,  1893,  nnalysis  of 
crystals  from  Weiler  in  Elsass. 

Tbe  composition  of  tbis  and  related  species  bas  bcen  also  discussed  by  Rammelsberg,  Jb. 
.  Min..  2.  45,  1897  ;  by  8tarke,  8bock  and  Smitb,  J.  Am.  Cb.  8oc..  19,  948,  1897. 

Dannite  occurs  in  Graham  townsbip,  Algoma.  Ontario  (analysis  by  Jobnston  witb  4  p.  c. 
Ce,  0-9  Ni),  Hoffmann,  Rep.  G.  Canada,  6,  19  R.,  1889-90.  Also  occurs  at  tbe  Evenlng  8tar 
mine,  Trail  creek,  West  Eootenay,  Br.  Columbia,  ib.,  8,  18  R,  1895. 

AsBEBTUB.  p.  886. — Investigation  of  various  asbestiform  minerais,  many  of  wbich  are  shown  to 
beloug  to  âbrous  autbopbyllite,  Merrill,  Proc.  U.  8.  Nat.  Mus.,  18,  281,  1895. 

Aroharite.  W,  Feit  [Cb.  Ztg.,  16,  827.  1891],  Zs.  Er.,  24,  625. 1894.  Found  in  white  lumps 
witb  boracite,  in  kainite  and  halite  at  Schmidtmannsball  near  Aschersleben.  The  lumps  are 
made  np  of  microscopic  grains  showing  no  crystallization.  G.  =  1-85-1-95.  Nearly  insoluble 
il)  water  aud  more  difficultly  soluble  than  stassfurtite  in  acids.  Composition  of  material  freed 
from  otber  salis  by  water  8Mg9B,Oa.2H|0.     Analysis  :  {  B«Os  492,  MgO  42*8,  H.0  8*0  =  100. 

AsTOCHiTE,  p.  1027. — The  brown  variety  of  this  supposed  new  kind  of  amphibole  is  idcntical 
witb  Breitbaupfs  richterite  (p.  891).  cf.  Hamberg,  G.  Fôr.  Fôrh.,  13,  801,  1891  ;  8iôgren,  ib„ 
14.  258, 1892.  The  latter  autbor,  bowever,  suggests  the  name  mUraiirichUriU  for  the  blue  variety, 
wbicb  contains  more  soda  and  less  putash  than  tbe  brown.     See  SidiieriU. 

Abtrakanitb,  see  BlôdiU.    Ealium-abtkakanite,  see  Leonite, 

Atacamite,  p.  172.— Crystals  from  Sierra  Gorda,  Chili,  examlned  by  G.  F.  Herbert  Smith, 
arc  prismatic  in  habit  witb  the  pyramids  r  (111)  and  n  (121)  prominent  ;  0(011)  small  ;  a  new 
pyramid  h  striated  |  edge  h/e  in  part  corresponds  to  (132).  Tbe  axial  ratio  calculared  from 
excellent  measurenients  is  a  :  S  :  é  =:  0*66130  : 1  :  0*75293.  Otber  more  complex  crystals,  also  fntm  • 
Atacama,  show  0(181).  p  (443),  cr  (332)  and  forms  witb  doubtful  indices.  Min.  Mag.,  12.  15, 
1898. 

AiTGELiTB,  p.  847. — Crvstallized  spécimens  of  this  hitherto  doubtful  species  examlned  by  Prior 
and  Spencer  establish  its  character,  Min.  Mng.,  11,  16,  1895. 

Monoclinic  with  the  forms  a(100Ï  b  (010).  r(OOl).  m  (110),  x  (ÎOl).  r  (011),  n(112),  o(il2).  and 
others  doubtful.     Axial   ratio  :    d  :  î  :  é  =  1  (5419  : 1  :  1*2708,  fi  =  67'  38J'.     Habit  tabular  |e  ; 
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also  triangujnr  and  tabu1ar|m  or  prlsmalic  with  e  and  x  equally  developed.  Cfleava^e:  m 
perfect  ;  a;  (ÎOl)  less  perfect.  Fracture  uneven.  Briltle.  H.  =  4*5  — 5.  G.  =2*696.  Luster 
vitreous.  Colorless to  white.  Optically-f.  Ax.pl.  1 6.  Bx,  A  ^  =  -  34%  SE^.- =  84* 42'.  Indices: 
a  =  1-5786,  /tf  =  1  -5759,  y  =  1  5877. 

Composition  :  AIPO4.  A](OH)s  or  2AlsOt.PiOt.8HsO.    Analyses,  Prior  : 


P,0. 

Al.O, 

CaO 

H,0 

1.  34-60 

51-40 

O-ll' 

13  77=    99-88 

2.  85-33 

50*28 

0-90* 

13-98  =  100-44 

AUO, 

Cr,0, 

Fe,0, 

MgO 

K,0 

H,0 

20-46 

10-88 

1-18  • 

2  06 

4-61 

5-66=   99-61 

80-18 

9-75 

0-91 

tr. 

tr. 

13-76  =  100-97 

20-76 

13-74 

2  22 

tr. 

tr. 

10-88=    99-67 

*  Probably  foreign  to  the  minerai. 

The  spécimens  examined  Tvere  from  Machacamarca,  near  Potosi,  Bolivia,  where  it  occurs  with 
boumonite,  octahedral  pyrite,  zinkeuite,  etc.  The  original  minerai,  described  by  Blomstrand,  was 
from  Westanâ,  Sweden  ;  bis  results  are  hère  confirmed.  Augelite  also  occurs  in  Bolivia  at  the 
silyer  mines  of  Tatasi  and  Portugalete,  province  of  Sudchichas,  dept.  of  Potosi  (Spencer,  Min- 
Mag.,  ?2,  1.1898). 

AiTBiCHAliCiTB,  p.  298. — Analysis,  Torreon,  Chihuahua,  Mexico.  Collins,  Min.  Mae.,  10,  15, 
1892.  Campiglia  Maritima.  also  optical  examination,  G.  D'Achiardi,  Att.  Soc.  Tosc.,  Mem.,  16, 
8,  1898. 

Ayalitb.  p.  617.— An  analysis  gave  Losanitsch  (Ber.  Ch.  Ges.,  28,  2631,  1895,  and  Ch.  News, 
69,  243,  1894)  the  results  befow  (1).  According  to  the  author  the  so-called  milosin  of  Breit- 
haupt  (1888)  is  derived  from  the  altération  of  avalite  and  is  a  mixture  of  two  minerais,  to  one 
of  which  (2)  he  limits  this  name,  the  other  he  calls  Alexandrolite»  anal.  (3). 

SiO, 

1.  AvaUU  54-66 

2.  MiloHn  46-87 
8.  AUxandroliiê  5207 

Milosin  is  described  as  having  a  bluish-gray  color  ;  under  the  microscope,  transparent,  crystal- 
liiie.  lusoluble  in  acids.  Analysis  (2)  made  of  material  dried  at  130**.  Alexandrolite  bas 
a  greeu  eolor,  opaque,  amorphous.     Soluble  in  hydrochloric  acid.     Also  dried  at  130". 

AxiNiTK,  p.  527— Oryst.— Nordmark.  Sweden,  new  forms  S  (180).  y  (120),  ^(061),  i?(081), 
Z(44l).  Q  (327),  X  (285),  Hj.  SjOgren,  Bull.  G.  Inst.  Upsnla,  1, 1,  1893  and  G.  Fôr.  FOrh.,  14,  249, 
1392.  Bourg  d'Oisans,  Dauphiné,  Gonnard  and  Oflret,  Bull.  Soc.  Min.,  16,  75,  1893.  Quenast, 
Belgium,  Franck,  Bull.  Acad.  Belg.,  25,  17,  1893.  Harz  Mis.,  Luedecke,  Min.  d.  Harzes,  464, 
1896. 

Etching.flgures  investigated,  T.  L.  Walker,  Am.  J.  Se,  5,  180.  1898. 

Composition  discussed,  Rheineck,  Zs.  Er.,  22,  275,  1893.  Analyses  by  Mauzelius  of  varieties 
from  Nordmark  and  Dannemora  aud  discussion  of  composition,  Hj.  Sjôgren,  G.  Fôr.  FOrh.,  17, 
279,  1895.     Bourg  d'Oisans,  analysis,  Jannasch  and  Locke.  Zs.  anorg.  Ch.,  6,  57,  1894. 

Occurrence  in  thu  Pyrénées  described,  Lacroix,  C.  R.,  116,  739,  1892. 

AzuRiTE,  p.  295.— Oryst.— From  Laurion,  new  forms  /(205),  ^(405),  Tr(805),  Zimânyi,  Zs. 
Kr.,  21,  86.  1892  Willow's  mine,  Pretoria.  Trausvaal.  new  forms  A  (01-10),  T  (263).  Tr(l-3-l5). 
Molengraaf.  Zs.  Kr..  22,  156,  1893.  Minerai  Point,  Wis.,  new  forms  t  (807),  Il  (208),  H  (9-12-8), 
Hobbs,  Bull.  Univ.  Wisconsin,  1,  145,  1»95,  and  Zs.  Kr.,  26,  270,  1896. 

Babinqtonitb,  pp.  381,  1027. — Occurs  in  minute  crystals  on  gneiss  at  Buckland,  Mass., 
Emerson.  Bull.  U.  8.  G.  Surv.,  126,  32.  1895  (anal,  by  Schneider). 

A  pyroxenic  minerai  from  the  **  mijakite  "  (augite-andesite)  of  the  island  of  Mijakeshima  is 
interpreted  by  Petersen  as  being  a  manganiferous  babingtonite,  Jb.  Hamb.  Wiss.,  8,  49«  58, 
1890. 

Baddeokite.  0,  Ohr,  Hoffmann,  Hep.  G.  Canada,  9,  11  R,  1896;  Am.  J.  Se,  6,  274.  1898. 
Occurs  in  small  isolated  scales  embedded  in  a  plastic  clay  near  Baddeck,  Victoria  Co.,  Noya 
Scotia.  G.  =  8-252.  Luster  pearly.  Color  copper-red.  Streak  tile-red.  Analysis,  R.  A.  A. 
Johuston: 

SiO,  AUO,  Fe,0,  CaO  MgO  K,0         Na,0         H.O 

48-96  13-85  2582  117  2*65  3-47  0-22  8-78  =  99  92 

Ratio  for  RO  :  R,0.  :  SiO.  ;  H.O  =  1:8:8:2,  or  formula  H4R(R,)iSi.0.«.  the  quantivalent 
ratio  for  which  (3  : 4)  approximates  to  some  muscovites,  to  which  it  is  referred  as  a  ferruginotu 
variety.  B.  B.  fuses  at  4*5  to  a  shiny  black  slag,  becoming  magnetic.  Decomposed  by  strong 
hydrochloric  acid  with  séparation  of  slimy  silica. 


8  APPENDIX  I. 

BaddeUylte.  L.  Ftetdur,  Natare,  46.  620.  1892;  Min.  Mag..  10,  148»  1898.  Bnzflite, 
E.  Huuak,  Jb.  Min.,  2.  141.  1892;  1,  89,  1898;  Min.  petr.  Mitth..  14.  895,  1895. 

Monocliuic.  Axes  a  ;  S  :  é  =  0U871  : 1 : 0-5114:  /8  =  «Sr  14f  =  001  A  100  Hussnk.  100  A  110 
=  ♦44*  \U\  001  A  ÎOI  =  ♦29'  4i'.  001  A  011  =  26*  48|'.  Observed  forais:  a  (100).  b  (010).  c  (001); 
m  (110).  l  (230).  *  (120).  ê  (208).  t  (101),  x  (201)  as  iw.  pi,  r  (ÎOI).  a  (201);  d  (021);  p  (221);  n  (îll). 
Angles:  mm'"  =  88*  35'.  «V  =  69*  41',  àd'  =  90*  87',  cm  =  83'  44i'. 

Crystals  usually  iwins:  (l)a(l(X))  most  common.  also  as  polysynthetic  twinning  lamelle: 
(2)  m  (110)  both  contact-  and  penetration-twins.  also  as  thin  lamellie;  (3)2(201)  rather  rare. 
Habit  tabiilar  I  a.  Clenrage:  e  latber  perfect;  h  mucb  less  so;  also  parting  |  m.  H.  =  6*5. 
G.  =  5'5  Hussak;  6*025  Fletcher.  Liister  greasy  to  ▼iireous.  on  opaque  crystnl  nearly  submetallic 
reserabifng  columbite.  Color  variable,  from  coloriées  to  yellow,  brown  and  ïinally  blaok  and 
opaque.  Streak  wbite  to  browisb  white.  Pleochroic.  Opticaliy  — .  Ax.  pi.  |  6.  Bz«  inclined 
to  h  about  4- 18*  Fleicber.    Dispersion  inclined.    Ax.  angle  large.  2£  =  70°-75\ 

Composition,  zircon  dioxide.  ZrO*.  Analysis,  C.  W.  Blomstrand,  quoted  by  Hussak.  Jb.  Min., 
1,  89,  1893: 

ZrO,  810,         Al.Ot       Fe,Oi         CaO         MgO  Alk.  ign. 

90-52  0*70  0-48  0*41  0*55  0*10  0*42  0*89  =  99*62 

Of  the  accessory  constituents  above  given.  only  tbe  iron  belongs  to  the  minerai  Itself  ;  the  Taria- 
tion  in  color  is  probablv  due  to  yariation  in  aniount  of  iron. 

B.  B.  nearly  infusible,  glows  brightiy;  reacts  faintly  for  iron  witb  borax.  Wben  oooled  sud- 
denly  and  pressed  flat  in  tbe  borax  bead  microlites  and  microscopic  crystals  are  formed.  Insoluble 
in  acids;  only  sHghtly  attacked  bv  coucentrated  sulphuric  acid  if  in  âne  powder.  Decompoaed 
by  fusion  witli  acid  potassium  sulphate. 

First  identified  by  Fletcber,  and  described  botb  as  regards  form  and  composition,  on  a  single 
fragment  of  a  crystal  (8  grams)  from  tlie  gem  sands  of  Rakwana.  Ceylon;  geikielite  was  obtained 
from  tbe  same  source.  About  tlic  same  lime  discovered  by  Hussak  from  Brazil  and  named 
brattilitê,  but  the  composition  was  only  later  correctiy  determined  by  the  analysis  of  Blomstrand. 
The  Brazilian  minerai  occurs  as  an  accessory  constituent  of  a  decomposed  maguetite-pyroxenite 
(Jacupirangite  of  Derby)  of  the  magnetite  depc^sits  of  Jacupihinga,  on  the  branch  of  the  same 
name  of  tlie  Rio  Ribeira,  State  of  Sfto  Paulo.  It  is  associated  with  magnetite,  apatite.  perovsklte, 
ilmenite.  titanite.  microlite.  zircon,  etc.  Also  identified  ns  an  accessory  constituent  of  a  rock 
resembling  jacupirangite  from  the  nephelite-syenfte  région  of  AlnO,  Sweden,  cf.  Hussak,  Jb. 
Min.,  2,  228,  1898. 

Named  after  Mr.  Joseph  Baddeley,  who  brought  the  spécimen  from  Rakwana. 

Bagotitb.  —  Green  pebbles,  identified  as  llntonite  from  Bagot,  Ontario.  8ee  Egleston, 
Cat.  Min.,  192,  1889  (1887);  Chester.  Dict.  Names  Min.,  25,  1896;  Spencer,  Min.  Mag.,  11,  828, 
1897. 

Baritb.  pp.  899.  1027.— Chryst.— Lunk&ny.  Hungary.  Zimanyi,  FOldt.  EOzI.,  22.  267.  1892. 
Montevecchio,  Sardinia,  new  forma  (1*0 -25).  (403)?.  (128).  (157),  (2-6*ll).  (168)?.  Negri.  Bir. 
Min.  Ital..  12,  8.  1898.  Bergheim.  Ober-Elsass,  Feurer,  MitÙi.  G.  Land.  Éls.-Loth.,  4,  89.  1893; 
Zs.  Er.,  25,  623.  Caucasus.  new  form  /  (355),  Zimanyi.  FOldt.  EOzl.,  24,  404,  1894.  From 
Harz  Mts.,  Luedecke,  Min.  d.  Harzes,  357.  1896.  Dobàna.  new  form  p  (77*),  Melczer,  FOldt. 
EOzlOny.  26,  357.  1896.  Zs.  Er..  30.  183.  Yassera,  Lombàrdy.  Italv.  Artini,  Riv.  Min.  Ital.,  16, 
10,  1890.  Odenwald,  occurrence  described.  also  complex  crystals,  new  form  i  (196),  Eraatz;- 
Eoschlau.  Abh  Hess.  G.  Land.,  3.  No.  2,  55,  1897.  From  yarious localities  in  Belgium.  Ceeâro. 
Mem.  Acad.  Belg..  63,  1897.     EOrOsmezO.  Hungary,  G.  Moesz.  Fôldt.  E5zl.,  27.  495,  1897. 

Apparent  hemimorphism  discussed.  Beckenkamp,  Zs.  Er..  27,  583,  1896.  Seealsoûltfm.  iMtl., 
30,  55.  1808. 

As  cementing  material  in  sandstone,  F.  Clowes,  Proc.  Roy.  Soc,  64,  874,  1899  (Min.,  p.  908). 

Babium  anorthite. — See  CeUian. 
Barium  HEULA17DITE. — See  HeulandUe, 

Barkbyikite,  p.  405. — Daly's  investigation  of  etching-figures  shows  it  to  be  more  doaelj 
related  to  common  hornblende  than  to  arfvedsonite.     Proc.  Amer.  Acad.  Se,  34,  874,  1899. 

A  related  amphibole  occurs  in  the  sodalite-syenite  of  Montana  (c  A  ^  =  13*),  Lindgren  and 
Melville.  Am.  J.  Bc.  46,  292,  1898. 

See  also  CaUiphoriU, 

Barracanite.    R.  Schneider,  J.  pr.  Ch.,  62,  555,  1895.~See  CubaniU, 

Bakytogalcitb,  p.  289. — ^In  parallel  cryst.  growth  with  barite,  Mûgge,  Jb.  Min.,  1.  252,  lS96i 
Optical  examination  {fi  =  1-684)  and  relation  tobromlite,  also  tocalcite,  aragoniteand  witherlte,. 
Mallard.  Bull.  Soc.  Min.,  18,  10, 1895. 
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Bakttocblbstitb.— See  (MntiU. 


Basiliite.  IgeUtrâm,  G.  Fôr.  FOrh..  14.  807. 1892  ;  Zs.  Kr..  22,  470, 1898. 
Id  foliated  forms.    Luster  metiiUic  or  submetallic.    Color  steel-blue,  but  in  yery  thin  splinters 
blood-red.    Not  magnetic.     Several  partial  analyses  yielded  : 

8b,0e  1309         Mn.O,  7001  Fe.O.  191  H,0  1500 

Calculated  formula.  ll(MnaOa,FeiOi).SbaO».21H|.0.  Dissolves  readily  in  warm  hydro- 
chloric  acid  witli  évolution  of  chlorine.  Yields  water  in  tbe  closed  tube  and  turns  black  aud  finally 
re«i-brown.  Occurs  with  bausmanniteand  calcite  at  tbeSjO  mine,  Orebro,  Sweden.  Namedafter 
tbe  alcbemist,  Basilius  Valentinus. 

Bastnâsitb,  p.  291. — Colorado,  analysis,  Hillebrand,  Am.  J.  Se,  7,  61,  1899. 

Batavlte.  E.  Weinaehenk,  Zs.  Er.,  28,  160.  1897.  A  decomposition-product  from  tbe  graphite 
district  of  Passau,  Bavarîa.  Occurs  in  aggregates  of  pearly  micaceous  scales,  bexagonal  In  out- 
liue.     G.  =s  2*183.     Âpproximate  composition,  4H90.4MgO.AliOs.4SiO|.     Analysis: 

{  SiO,  42-33  Al.O,  16-85  MgO  2817  H,0  1819  =  10004 

Named  f rom  Gcutra  Batata,  Roman  name  for  Passau. 

Bauxite,  p.  261. — Description  of  deposits  in  Arkansas,  Branner,  Amer.  Geol..  7.  181, 1891» 
J.  Geol..  6.  268.  1897;  in  Geori^ia,  Alabanm,  etc..  C.  Willard  Hayes,  16  Anii.  Rept.,  U.  S.  G. 
Surv.,  Pi.  III,  pp.  547-597,  1896;  also  McCalley,  Proc.  Ala.  Ind.  Se.  Soc,  2,  21. 1892; Laur,  Trans. 
Am.  lust.  Mng.  Eng..  24,  284.  1894.  Analyses,  from  Calhoun  Co.,  Alabama,  Hillebrand,  Bull. 
U.  8.  G.  Surv..  113,  109,  1898. 

A  geueral  investigation  (witb  analyses)  of  material  from  the  Yogelsberg  bas  led  Liebrich  ta 
tbe  conclusiou  thaï  bauxite  is  an  alteration-product  of  a  basaltic  rock.  It  is  in  part  amor- 
pbous,  in  part  crystalliue  and  haviug  tbe  composition  of  tbe  aluminium  bydrate  gibbsite, 
crystals  of  wbicb  occur  in  cavities  in  tbe  mass.  Ber.  Oberhess.  Qes.,  28,  57,  1892  (abstr.  in  Zs. 
Er.,  23,296,  1894);  also  Zs.prakt.  Geol.,  6,  212,  1897.  On  tbe  relation  of  bauxite  to  latérite» 
see  Bauer,  Jb.  Min..  2,  208,  1898. 

Coutnins  u  supposed  new  élément,  R.  S.  Bayer,  Ch.  News,  71,  128,  1895. 

Beaconite. — See  Taie. 

m 

Bbntonitb.— Eng.  Mng.  J.,  Oct.  22  and  Nov.  26,  1898.  A  Wyoming  clay  used  in  making 
candy,  in  adulteraling  candy,  etc. 

Boresowite.    Beresovit.    Berezovite.    /.  Samoilaw,  Bull.  Soc.  Moscou,  290,  1897. 

A  cbromate  and  carbonate  of  lead  from  Berezov  in  tbe  Ural,  associated  witb  galena  and  cerna- 
site;  occurs  also  altered  to  crocoite.  Crystalline  in  small  lamellœ  witb  one  perfect  cleavage. 
G.  =6*69.  Color  deep  red.  Biréfringent.  Composition  6Pb0.8CrOs.CO,.  Analysis:  CrOt}  17*98, 
PbOf  79-80.00,2  46. 

Bbrthibkitb,  p.  114. — Tbis  or  a  related  minerai  occurs  on  Mt.  Gibbs,  Tuolumne  Co.,  Cali- 
fornia,  Turner,  Am.  J.  Se,  6.  428,  1898. 

From  Pribram,  anal.,  Hofmann,  Ber.  Ak.  BObm.,  Oct.  15,  1897. 

Bbbtranditb.  pp.  545,  1028. — Occurs  witb  bamlinite  in  Oxford  Co.,  Me.,  In  twin  crystals, 
prisraatic  là  (Fig.  1,  A:  =  012-l);  G.  =  2-571.     Penfleld,  Am.  J.  Se,  . 

4,  816,  1897.     Crystals,  in  part  twins,  are  described  from  Pisek  and 
i>tber  localities,  by  Yrba.  Zs.  Ejt.,  24,  112,  1894. 

Bbbtl,  pp.  405,  1028. — Oryst. — Mursinka,  crystals  of  rbombo- 
hedral  babit  as  regards  tbe  «-faces  (1121);  etcbiug-prominences  sbow 
the  forms  (4874),  (5496)  (6-5ÎI-5).  (5494),  (4873),  Arzruni,  Vb.  Min. 
Ges.,  31,  155,  1894.  Mursinka,  with  (13114*0)  and  (19'1-2Ô-1),  Jere- 
mejev,  Ond,,  29,  280,  1892;  also  Ilmen  Mts.  (1126).  Mursinka  (2248), 
Nercbinsk  (4045),Kfow.,tWrf.,  Pjot..  33, 26, 1895.  Pisek.with  A  (151  16  1), 
also  supposed  twins,  with  (5'5'ÎÔ'8)  as  twinning  plane  ;  furtber,  corrosion 
forms  â  (6065),  r  (3032).  u  (2021),  i  (1124),  o  (1122)  and  others.  Vrba, 
Zs.  Er.,  24.  104,  1894.  On  a  crystal  from  New  York  Island.  Ries, 
Traus.  N.  T.  Acad.  Se..  16,  829.  1897.     Etching-figures  investigated,  Bertrandite 

Traube,  Jb.  Min.,  Beil.-Bd..  10,  464,  1896. 

On  optical  charactersas  influenced  by  beat  and  pressure,  Pockels,  Jb.  Mio.,  Beil.-Bd.,  8,  217» 
1893. 
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A  TarietY  from  German  So.  West  Af rica  sbowed  distinct  asterism,  also  cat's-eye  eifect.  Stapif, 
Zs.  prakt.  G.,  1,  244. 1893. 

Analysis  of  eraerald  from  Chanteloube.  Haute-VienDe,  Lebeau,  G.  R.,  121.  601, 1895. 

Occurrence  of  emerald  on  Big  Orab-Tree  Mt.,  near  Bakersyille,  Mitchell  Go.,  N.  G.,  Eunz, 
Am.  J.  Se,  48,  429.  1894. 

On  synthesis,  Traube,  Jb.  Min.,  1,  276,  1894. 

Berzkliitb,  p  758.  ~  a  ioda-berteliUe  from  L&ngban,  Sweden.  bas  been  described  by  H]« 
815gren  (Bull.  G.  Inst.  Upaala.  2,  92,  1895).  Usually  massive,  also  in  isometriccrTsUlsniO.  211). 
ifocleavage.  H.  =4  — 4*5.  G.  =  4*21.  Luster  greasy.  Colorfire-redororange-yellew.  Isotropic. 
Oomposiiion  near  caryinite  (wh.  see),  but  contains  soda  and  diifers  in  crystallization.  Analysis, 
R.  Mauzelius: 

As,0»     Sb,0»     YtO»        MnO  GaO  FeO       MgO        Na,0        E,0       H,0 

52-90  tr.         0-24         21-41  18  84         0-38         072  505  0  09        040  =  99  53 

SJOgren  notes  the  simllarity  of  the  above  berzeliite  to  pyrrbarsenite  (Min.,  p.  758).   and 
IgelstrOm,  giving  anotber  anaWsis  of  the  latter.  calis  it  mangan-bereeliite,  Zm.  Kr.,  23.  592.  1894. 
An  incomplète  analysis  of  oerzeliite  is  given  by  Gburch,  Min.  Mag.,  11,  10,  1895. 

Bbtrichite.  p.  76. — Grystals  from  Altenkirchen  bave  been  investigated  by  Laspeyres,  wbo 
flnds  it  in  form  and  compositiou  ((Ni,0o,Fe)8)  Hke  millerite,  but  the  sp.  gravity  =  4699  (G.=  58 
-5*9  for  millerite);  he  regards  ail  millerite  as  formed  by  paramorphism  from  beyrichite. 
Grystals,  in  part  twins,  are  described  with  tbe  forms  :  m  (lOÎO),  a  (1120),  •  (4l50),  r  (lOÎl),  e  (10Î2). 
Axis  è  =  0-3277.     Zs.  Kr.,  20,  535,  1892  ;  also  Vh.  Ver.  Boun.  60,  157,  1893. 

Binnitb.  p.  118. — Tetrabedral  crystals  are  described  by  Baumhauer,  Zs.  Er.,  21,  202.  1892. 
Same  concluHion  reached  by  Treebmann,  wbo  adds  many  new  forms,  iu  part  doubtful.  Min.  Mag., 
10,  220,  1898.     Later  Baumhauer  adds  furtber  new  form8,'Zs.  Er..  28,  545,  1897. 

Announced  by  Prior  and  8peocer  to  be  identical  with  tennandtet  Min.  Soc.  Gt.  Britain,  Jan. 
31,  in  Nature.  64,  454.  1899. 

BioTiTK,  p.  627. — Twin  crystals  (Seryian  twins)  from  Dschepa,  Servia,  formed  of  two  inter- 
poiietrutiug  crystals  wliich  bave  the  base  parallel  while  one  is  turned  80"  with  référence  to  the 
other.  Uroscliewitsch,  Zs.  Er.,  29.  278,  1897. 

Composition  (anal.)  of  some  rock-forming  varieties  from  Oalifomia,  Tumer,  Am.  J.  Se,  7, 
294,  1899. 

Discussion  of  conditions  of  altération  in  a  magma  (also  of  amphibole),  Washington,  J.  Geol., 
4,  257.  1896. 

On  the  alteration-products  of  magnesia  mica  and  the  relation  between  composition  and  optic 
axial  angle,  Z.  Bchimmer,  Inaug.  Di£.,  Jena,  1898,  pp.  1-70,  and  Jenaisch.  Zeitschr.,  32, 851. 1898. 

See  also  Miea. 

Birmite. — See  BurmiU. 

BiSMUTHiNiTE,  pp.  38, 1028. — Occursin  Jonquière  township,  Ghicoutimi  Go.,  Québec  (analysis 
by  Joliustoii),  Hoffmann,  Rep.  G.  Canada,  6, 19  R,  1892-93.  Also  Lyndoch,  Renfrew  Go.,  Ontario, 
ib.,  8,  14  R.  1895.    From  Sinaloa,  Mexico,  analysis.  Melville,  Bull.  U.  8.  G.  Surv.,  90,  40,  1892. 

BiBMUTiTB,  p.  307.— From  Mt.  Antero,  Ghaffee  Go.,  Colorado,  analysis  of  an  impure  Tarlety, 
Genih,  Am.  J.  Se,  43,  188,  1892. 

Bismutosmaltite.     A.  Frenzel,  Min.  petr.  Mitth.,  16,  524,  ISM^-See  SkuUêruditê. 

Bixbyite.     8,  L.  Penfield  and  JT.  W.  Foote,  Am.  J.  Se,  4.  105.  1897. 

Isometric  ;  in  cubes  with  n  (211).    Gleavage:  octahedral  in  traces.    Brittle.     H.  =6  —  6*5. 

G.  =  4 '94 5.    Luster  metallic,  brilliant.    Golor  and  streak  black.    Opaque. 
Composition,    essentially    FeO.MnOs,    or  analogous   to    perovskite. 

The  analysis  may  also  be  interpreted  as  RiOi,  where  R  =  Fe  and  Mn  in 

nearly  the  ratio  of  1:1.     The  SiOa  and  AUOa  of  the  analysis  are  due 

to  impurities.     Analysis  : 

TiO,      Fe,0,        MnO        MgO         0  SiO,       Al.O. 

I     1-70         47*98         42  05        010         4*38         1*21         2-53  =  99*95 

Fuses  B.B.  at  4  and  becomes  magnetic.  In  very  fine  powder  is  dis- 
solved  with  some  difficulty  in  hydrocbloric  acid,  evolrlng  chlorine. 

Occurs  with  topaz  and  decomposod  gamet  in  rhyolite  on  tbe  edge  of 
the  désert,  thlrty-flye  miles  southwest  of  Simpson,  Utah.  Named  after  Mr.  Maynard  Bixby  of 
Sait  Lftke  City. 
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Bliabero8ITB.~£.  J,  Igelstrâm,  G.  FOr.  FOrh.,  18,  41.  1806  ;  Zs.  Er.,  27,  608.  Jf.  Weibull,. 
ibid,,  18.  515.  1896.— See  OitreUtê. 

Blôdite.  p.  946.— Crystals  with  r  (450)  described  and  measured.  from  the  sait  seas  of  the 
Astrakan  Govt..  Jeremejev.  Zs.  Er.;  23.  268.  1894.  and  Vb.  Min.  Ges..  28.  480.  1891.  Punjab 
Sait  Range,  crystuls  described  with  analysts,  F.  R.  Mallet,  Min.  Mag.,  11,  311.  1897. 

A  related  potash  compouud  (E9Mg(S04)s  +  4HsO),  called  KcUioBtraJcanite  or  KcUium-aitra- 
chanUe,  bas  been  uamed  Leonite  (wb.  see). 

Blueite.    8.  H.  Emmens,  J.  Am.  Cbem.  Soc.  14.  No.  7,  1892.— See  Pyrite. 

BoLÉiTB.  p.  1038. — The  complex  relations  of  percylite.  boléite,  pseudoboléite,  cumengéite 
are  discussed  under  Percylite. 

BoRACiTB,  p.  879.— Etcbiug-figures  described.  Baumbauer,  Die  Resultate  d.  Aetzmethode,. 
etc..  1894. 

Spécifie  beat  as  influenced  by  tbe  température.  Eroeker,  Jb.  Min.,  2.  125.  1892. 

Occurrence  at  Westeregeln,  BCtckiiig.  Ber.  Ak.  Berlin.  539.  1895. 

Formation  of  isomorpbous  cbloroborates,  Rousseau  and  Allaire,  C.  R.,  116.  1195,  1898. 

BoRNiTK,  p.  77.— Crystals  from  Virgen,  near  Prftgratteu,  Tyrol,  described  with  (538)  and  (822) f, 
Heimerl.  Bull.  Soc.  Min..  17.  289. 1897.  See  also  Elein,  Ber.  Ak.  Berlin.  385.  1898.  wbo  describeir 
a  crystal  from  tbe  Frossnitz  glacier.  Tyrol.  with  (322)  and  (211).  syrometry  tetrahedral. 

Occurs  as  a  copper  ore  in  western  Idaho.  Packard,  Am.  J.  Se,  60,  298,  1895. 

Bougllsite.    E,  Oumenge  (Lacroix,  Bull.  Mus.  d'Hist.  Nat.  Paris,  42,  1895).— See  AngletiU, 

BouLANGERiTE.  p.  129.— Described  by  Hj.  Sjôgren  (G.  F6r.  Fôrb.,  19,  158,  1897),  from  the- 
mines  of  Sala.  Sweden.  In  ortborbombic  crystals.  prismatic  or  tabular  |  a  (100).  Axes  a  :  î  :  é  = 
0-5527  :  1:0-7478.  Forms  :  a  (lOO).  h  (010);  r  (210).  y(820).  m(llO).  n(120).  A<(140).  ^(160), 
Aj(180),  » (1-100),  A(M4-0);  u(012).  Angles:  mm!"  =  57»  52'.  bu  =  *24'  20',  ^  =  ♦69*  SO'. 
Tbe  form  approximates  to  tbat  of  diaphorite.  Composition  :  Pb»Sb4Sii  or  5PbS.2SbsSs. 
Analysis,  R.  Mauzelius  : 

S  Sb  Pb  Zn         Ag 

G.  =  6185  18-91  25-54         55*22         006         tr,  insol.  028  =  99*96 

Tbe  autbor  concludes  tbat  boulangerite  bas  tbe  composition  5PbS.2SbaSs  like  diapborite,  to 
wbich  it  also  approximates  in  form.     Fiirther  be  shows  tbat  tbe  earlier  analyses  do  not  corre- 
spond to  SPbS.SbiSi.  the  formula  usually  accepted.    Tbe  minerais  plumbostib  and  embrithrite- 
(lOPbS.SSbaSs  Frenzel)  do  not  belong  to  boulangerite, but  be  regards  them  as  independent  species. 

BouRNONiTE.  p.  126. — Oryst. — Nagybânya,  complex  crystals  described  with  the  new  forms, 
(7(508).  ?(021),  Schmidt.  Zs.  Kr.,20.  151.  1892.  HarzMts..  Luedecke,  Min.  d.  Harzes,  150,  1896. 
Peychaffiiard.  Isère.  Fiance,  new  forms  (950).  (780)?.  (880).  (034),  (082), (11  •3-4), (568).  Termier.  Bull. 
Soc.  Min.,  20,  101,  1897.  Pontgibaud.  Puy-de-Dôme,  supposed  new  forms  (18-5-0),  (5-7-12), 
(50-66-59).  (918).  Gonnard.  Bull.  Soc.  Min.,  20.  812,  1897. 

Measurements  of  crystals  from  différent  localities  show  irregularitles  in  angle,  but  fail  to< 
establish  monoclinic  symmetry,  F.  B.  Peck,  Zs.  Er.,  27,  299,  189o.     Measurements  of  beat  con- 
ductivity.  idem,  ibid.,  p.  319. 

'  Occurs  massive  in  Bagot  townsbip,  Renfrew  Co.,  Ontario,  Hoffmann,  Rep.  G.  Canada,  7, 
13  R.  1894.  Also  at  tbe  mine  Pulacayo.  Huanchaca,  Bolivia,  Penfield  and  Frenzel,  Zs.  Er..  28, 
608,  1897. 

Braunitb.  pp.  232,  1029.— Saint  Marcel,  analyses,  Gorgeu,  Bull.  Soc.  Cbim.,  9,  656, 1898. 

BrazUite.    F.  Hussak,  Jb.  Min..  2.  141.  1892  ;  1.  89,  1893.— See  Baddeleyiis, 

m 

Brrislakitb,  p.  891.— Referred  by  Wicbmann  to  fayalite.  Zs.  Er..  28,  529,  1897. 

Breithauptite.  pp.  72. 1029.— Crystals  from  Andreasberç  show  the  forms  e,  m,  w  (SOSl)  and 
(7071);  axis  b  =  0-8627.  Busz.  Jb.  Min.,  1,  119.  1895;  also  idem,  quoted  by  Laspeyres,  Zs.  Er., 
24.  496.  1895. 

Aimlysis  (by  Fasolo)  of  ariiê  from  Nieddoris,  Sardiuia,  quoted  by  Bnignatelli,  Rend.  Accad. 
Lino..  3  (1),  86.  1894:  As  2982,  Sb  2657,  Bi  0-99.  Ni  36  81.  Co  3-91,  Fe  0*98.  S  0*85.  Zn  undet. 
=  9993.     Analyses  are  also  given  of  an  impure  breithauptite;  of  a  minerai  near  gersdorfflte  (Sb> 
3-11  p.  c.)  corresponding  to  (Ni,Fe,Co)f(S,As,Sb)a;  also  of  smaltite. 

Brewstbritb,  p.  676. — Occurs  in  tbe  Harz,  Luedecke,  Min.  d.  Harzes.  687,  1806. 


BrÔgossite,  p.  889.— See  Uramniit. 

Bkomlitb,  p.  283.^ — Optlcal  eiamlnaifoii  and-relatloo  to  barytocalclu,  etc.  Matlard,  Bull.  Boc 
Ulu.,  18.  T,  1S95. 

Bhononiabditb.  p.  128. — The  Bupposed  Isomelric  crjiUls  are  Bliann  to  belong  lo  tbe  •pecics 
argyrodiie  nr  caiifleldlte,  Prior  anil  SpeDcer,  MIq.  Mag.,  13.  11.  1898.  It  U  further  luggesled 
by  Speuccr  Ihat  broogoiardite  and  diaphorite  may  be  idetitlcal,  Ani.  J.  8c.,  6,  816,  1896. 


OccuDiwitLoctabedTiteoDquanzat  Placervllle,  Eldorado  Co..  Califomia,  Kudi,  Am.  J.  Se., 
43,  829,  1998. 

Brucite.  p.  353— AnalfaU  of  nemaiitt  from  AfghâDisI&n,  Hallet,  HId.  Mag.,  11,  311,  1897, 
Rec.  O.  Surv.  India,  30,  388.  189». 

NemiUlie  iibsiirbs  electric  waves  vllirallog  in  a  certain  plans  and  Iransmlu  Itiose  vibratiug 
Donnai  to  It  ;  m  al«o  lourinaltue  (wîih  plaaGs  revprsed),  but  not  lo  so  great  a  degree.  J.  C.  Boee, 
Nature,  B7,  838,  1898. 

BuroniTi'.,  p.  8'.'8.— A  calcium  pbospbale  foiind  In  human  akeletiiua  (1S30)  uneurthed  at  Parii 
lu  imia<Lai.'ri>J\,  Bull.  Soc.  Mlo.,  20,  112,  1897),  bas  tbe  opiical  cliaraciers  of  pharmacoitte,  tIz.:, 
optically— ;  iix.  plane  and  Bi.  i  &;  Bï,  Incliued  25°  forward  lo  Iriice  of  c;  2V,  =  81".  It  might 
hence  be  inftrriid  to  belong  hi  brtasbite;  bonever,  Q.  =:  2'81  and  Ibe  nmoiint  of  water  wa«  (oo 
■mallilosaoïi  ignillon  =  25-5  p.  c;  thlBiapri.bably  toobigb).  For  meWbriialiite  from  Sombrera. 
G.  =  2-30  WBS  obtained,  from  tbe  Ile  dos  Oiseaux  2  33 

Barmite  Btrmlte.  Otto  Htlm.  Rec.  G.  Suft.  lodla,  26.  180,  1892:  26,  61.  1898.  Schrift. 
Ges.  DiinElg,  8,  Noa.  3-i,  p.  «8.  1898.  FHIm  NotUing,  Rec.  G.  8urv.  India,  26,  81,  1893.  A  foarfl 
resiii,  re-eiubling  amber.  but  barder  and  tougber.  Occura  abundanlly  In  tJpper  Burma.  An 
au.Jysis  pivf  Helm:  C  80'0S,  H  IIM,  O  8-«,  S  0-02  =  100. 

Cacoxbnits,  p.  848.— Partial  optical  examinaiion,  Luquer,  Am.  J.  Se.,  44,  IM.  1898. 

Analyaia  by  Cburch  frum  Hrb«b,  near  Si.  Benlgna,  Bobemia  (HId.  Hag.,  11,  8,  1895),  gave; 
P.0, 19-78,  Fe,0,  48-57.  H,0  (Ign.)  1311  (F  (r.),  ffiO  (vacuo)  1869  =  100  18.  Tbia  correspondi 
to  tbe  complex  relation  9Fe,O,.4P,Ot.01H,O. 

Calamine,  p.  548.— Otyat— Radrionkau,  Slleala,  Traube,  also  nnal.  (Broltfeld)  abowlng  pna- 

1  2  "ce  of  217  p.  c.  PbO,  Zs.  G.  Ge*.,  48,  65,  1894. 

^^  *■  Sterling  Hîll,   N.  J„  and  Clear  Creek  Co..  Colo- 

^,„0<\-^^^  "«Jo  (Figs.  1,  2).  Pra",  Am.  J.  Se.  48,  218.  1894. 

^^J^^,^  Gomo,  Val  Beriaua.  Iialy,  new  form  (503).  Artloi, 

/r\J^  RI'-  MIu.  Ital.,  16,  IB,  1896.     Moregoet.  new  form 

K    i    /  (811),  Buttgenbacb.  Ann.   Soc.   G.  Belg..  24,  »1, 

\'/  1897.     NebidB,  SanJlDla,  C.   Rira,  Rend.  Accad. 

y  h  Une,  6  (1),  421.  1897. 

_    _  Aiialysis  of  pure  »ariely  from  "Wytbe  Co.,  Va.. 

™   "  Jonea,  Am.  Cli.  J..  14,  621,  1893. 

Occura  lo  Weat  Eootanle  district,  Br.  Colum- 
bia,  Hoffmann,  Rep.  G-  Canada,  6,  28  R,  1898. 
Aiso   finely   crrstallizcd   at   Ibe   Elkbom    mines. 


l?ï; 


New  Jersey.  Colorado.  Jeflerson  C( 

Calavkbitb,  p.  105, — Hlllebraud  refers  hère  gold  lellurides  from  Cripplc  Creek,  Colorado  (Am, 
J.  Bc.  SO.  138,  426,  1885).  A  cryBiallized  spécimen  from  Ibe  Prince  Albert  mine,  wbicli  (accord- 
Ing  h>  Penlleld)  B^med  to  be  tricllnic.  I>ut  spproximallng  toward  sylvautte  In  angle,  tbougb  with- 
out  ils  cleiivage,  gave  the  resiillsof  anal,  la  (lu  deducliiig  impurilies).  Colorpale  bronze-yellow. 
H.  =  3.  G,  (correcled)  =  000.  Two  other  iess  pure  samples  from  Sifferenl  mines  gave  snals.  2,  8 
deduoting  impurlties;  ail  correspomi  lo  AuTei.     Erenneritc  aiso  occura  at  Cripple  Creek,  e    ' 

i.  Rcpt.  1 


Bee  niso  OoldtchmidtH»,  Kàtgoorlik  ami  KreimeriU. 
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Oaloiatrontite.  Von  der  Marek,  Yh.  Yer.  Rheinl.  Corrbl.,  39,  84.  1882.  A  minerai  substance 
from  near  Hamm,  Westphalia,  supposed  to  bave  tbe  composition  8CaC0i.SrC0t.  It  la  sbown 
by  Laspeyres  and  Kaiser  to  be  a  mecbanical  mixture  of  calcite  and  strontianite,  Zs.  Kr.,  27,  41, 
1896. 

Calcite,  pp.  263,  1026.— OryaL—Landelies,  Belgium,  Renault,  Ann.  Soc.  G.  Belg.,  20,  75, 
1892.  Nieder-Rabenstein,  crystals  perbaps  to  be  referred  to  tbe  dolomite  (pbenacite)  type,  Beck- 
enkamp,  Zs.  Kr.,  20,  163,  1892;  cf.  also  Gaubert,  Bul .  Mus.  d'Hist.  Nat.,  p.  39,  1897.  Feld- 
kircb,  Gissinger,  Zs.  Er.,  22.  359,  1893.  Yisby,  Gotland,  crystals  of  pyramidal  babit,  Hamberg, 
G.  Pôr.  FOrb.,  16,  709.  1894.     Freiberg,  Sansoni.  Giorn.  Min.,  5,  72,  1894,  and  Zs.  Kr.,  23,  451, 

1894.  Crystals  from  tbe  Galena  limestone,  Wisconsin,  Hobbs,  Bull.  Univ.  Wiscousin,  1,  115, 

1895,  and  Zs.  Kr.,  26,  257,  1895.  Lake  Superior,  Palacbe,  Zs.  Kr.,  24,  588,  1895.  Framont  et  al. 
in  Elsass  ÏK>tbringen,  StOber,  Zs.  Kr.,  24,  629.  1895.  KOrOsmezO,  G.  Moesz,  FOldt.  KOzl.,  27, 
495,  1896.  Couzon,  RbÔne,  Gonnard,  C.  R.,  122,  848,  1896,  and  Bull.  Soc.  Min.,  20.  18,  880, 
1897.  Nordmark.  Sweden.  K.  Winge,  G.  Fôr.  FOrh.,  18.  527,  1896.  Harz  Mts.,  Luedecke,  Min. 
d.  Harzes,  285.  1896.  Budnpest.  Melczer,  FOldt.  KOzlOny,  26,  79,  1896  ;  28,  257.  1898.  From 
Tarions  local ities  in  Belgium,  Cesàio,  Mem.  Acad.  Belg.,  53, 1897.  From  tbe  diabase  of  Neu- 
mark,  Schnorr  (1896),  réf.  in  Zs.  Kr.,  30,  660.  Auerbach,  Hesse,  A.  Leuze  (1896),  réf.  in  Zs. 
Kr.,  30.  662.  Moutecntini,  G.  D'Achiardi,  Att  Soc.  Tosc,  Proc.  Yerb.,  May  9,  1897.  Jarow 
near  Wran,  Bobeniia,  Polak,  Lotos,  17,  169,  1897. 

Sélective  absorption  investi«ited,  Nicbols  and  Snow,  Piiil.  Mag.,  33,  879, 1892. 

Refractive  indices  of  Iceland  Spar,  Dufet,  Bull.  Soc.  Min  ,  17,  149,  1894. 

Dicbroism  for  infra-red  waves,  E.  Merritt,  Wied.  Ann.,  66,  49,  1895. 

Investigation  on  tbe  influence  of  substances  in  solution  upon  tbe  crystallization,  etc.,  Yater, 
Zs.  Kr.,  21.  438:  22,  209,  1893;  24,  866,  878,  1895;  27,  477,  1896;  30.  295.  878,  485,  1898. 

Formation  of  stalactites  in  caves,  G.  P.  Merrill.  Proc.  U.  S.  Nat.  Mus.,  17,  77,  1894, 

Discussion  of  origin,  composition  and  uses  of  onyx  marhle  from  mauy  localities;  witb  eue 
exception  tiiese  belong  to  calcite.  idem,  Rep.  U.  S.  Nat.  Mus.,  16,  589,  1893. 

Investigation  of  hislopiU  (Min.,  p.  266)  sbowiiig  great  variation  in  tbe  amount  of  glauconite, 
wbile  other  inclusions  also  occur,  Holland,  Rec.  G.  Surv.  India,  26,  166,  1898. 

Caledokitb,  p.  924. — Crystals  described  witb  r  (118),  k  (023)  as  new  forms,  Busz,  Jb.  Min., 
1,  111,  1895. 

CAiiOMEL.  p.  153. — Optical  cbaracters  determined,  conûrming  results  of  Senarmont  (Min.,  p. 
154),  wbo  sbowed  its  very  bigb  biréfringence;  Dufet  obtained  (Bull.  Soc  Min.,  21,  90,  1898): 

6  €  —  00 

2*6006  0*6450 

2-6559  0-6827 

2-7129  0-7220 

Oanfieldite.  8.  Z.  Per^ld,  Am.  J.  8c.,  47,  451,  1894  (not  canfieldite,  same  autbor,  ib.,  46, 
107,  1893.  =  argyrodite). 

Isometric,  perbaps  tetrabedral.  In  octabedrons  o{ill)  witb  d  (110).  Fracture  uneven  to  small 
concboidtil.  Brittle.  H.  =  2-5-8.  G.  =  6*276.  Luster  metollic,  brilliant.  Color  black  witb 
bluisb  tint. 

Composition.  Ags(Sn.Ge)S8  ;  essentially  AgtSnSs  or  4AgiS.SnSs,  but  witb  tbe  tin  in  part 
replaced  by  germanium,  ratio  8n,  Ge  =  12  :  5.    Analysisr 

S  Sn  Ge  Ag  Fe.Zn 

16*22  6-94  1*82  7410  0*21  =  99*29 

• 

As  noted  on  p.  6,  Penâeld  bas  sbown  that  argyrodite  bas  tbe  corresponding  composition 
AgsGeSa.    Franckeite  (wb.  see)  is  anotber  new  sulpbo-stannate. 

B.  B.  fuses  at  2  on  cbarcoal,  yielding  u  coating  of  tbe  mixed  oxides  of  tin  and  germanium, 
wbite  or  grayisb  near  tbe  assay,  tinged  witli  yellow  on  tbe  edges.  By  long  blowing  a  globule  of 
silver  covered  by  tin  oxide  is  obtained.  In  tbe  closed  tube  sulpbur  is  given  ofl,  and  at  a  bigb 
température  a  sligbt  deposit  of  germanium  sulphide. 

Occurs  intimately  ussociated  witb  native  silver  at  La  Paz,  Bolivia.  Named  after  F.  A.  Can« 
fleld,  of  Dover,  N.  J. 

Caknallitb,  p.  177. — Discussion  of  conditions  of  formation  and  of  altération,  Yan*t  Hoff  and 
Meyerbofler,  Ber.  Ak.  Berlin,  488, 1897;  also  later  papers  by  Yan't  Hoff  and  otbers,  1897  and  1898. 

Oamotite.  0.  Friedeland  B.  Cwnençê,  C.  R..  128,  532,  1899,  and  Bull.  Soc.  Min.,  22,  26, 
1899. 

Occurs  as  a  yellow  crystalline  powder,  or  in  looaely  ooherlng  masses,  easily  sepaiated  by  tbe 
fingers;  Intimately  mixed  witb  a  quartzose  sand. 


00 
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1*95560 
1*97825 
1-99085 
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SoDtaeur.  Zb.  Kr.,  23,  645,  1894.    KiB-AlmlM,  Hungaiy,  new  fonni  r  (006).  C(907).  X  (704), 
Zinmnyi.  Ta.  Kr.,  27,  05,  1806.     Harz  MU.,  Luedecke,  MId.  d.  Hanses,  128.  1806. 
Occiirsat  MQsen,  In  capillary  foims,  Laepeyres,  Zs.  Kr.,  20,  520,  1802. 

Chaix;o»tibitb.  pp.  113.  1080. — Penfield  and  Frenzel  hâve  shown  (Am.  J.  Se.,  4,  27.  1897. 
anfl  Zs.  Kr  .  28.  50b)  tliat  tbe  jruejarite  of  Cumeoge  (Min.,  pp.  110.  1030)  is  identical  with 
cbalcostibite  (wolfsbergite*).  Referred  to  tbe  axial  ratio  d  :  T:  é  =  0*5283  : 1 :  0-6864,  which  is 
tbat  of  Luspeyres  (p.  1080,  Wolfsberg  cryst.)  modlfied  to  correspond  with  the  symbol  6*12-7  of  p 

1.  2. 


Ouéjar. 


Huanchaca,  Bolivia. 


(not  7-14-8  Lasp.).  tbe  forma  are  :  h  (010).  e  (001).  h  (208).  d  (101),  t  (802).  g  (201).  t  (021).  u  (061). 
Analyses  (Frenzel)  1.  2,  below.  O.  =  4-959  Pfd. 

Crystals  of  cbalcostibite  from  the  Pulacayo  mine.  Huanchacn.  Boîivia.  showed  (1.  c.)  the  new 
forms/(180).  z/ (209),  ^^  (207).  ^,  (205j.  $  (065).  n  (136),  v  (183).  it  (265),  p  (268).  <r  (412-5). 
r  (261).  Tbe  lixial  rnti«»  deduced  is  a  :o  :  (J=  0*5312  : 1 : 0*63955.  Otber  crystals  from  the  same 
local ity  examined  by  L.  J.  Spencer  (qiioted  above)  showed  tbe  additional  forms  :  a  (233), 
P  (354).  y  (474).  à  (475).  e  (476).  The  crystals  are  prismatic  |  h  and  stHated  in  this  direction. 
Clcavage  :  liasai,  perfect  ;  a  and  b  also  observed. 

Analyses.  Frenzel  :  1  of  cbalcostibite  from  Guéjar,  G.  =  4*06  ;  2of  ihe  original  guejarite  ;  8  of 
chalcostibite  from  Bolivia  : 


S 


Sb 


Ca 


Pb 


Fe 


26*28 

48-86 

24-44 

0-68 

0.42  =  100-58 

2612 

48-44 

25-23 

0-32 

0*49  Zn  018  =  100*78 

26*20 

48-45 

24  72 

_ 

—    =  09*37 

1.  Guéjar 

2.  '• 
8.  Huanchaca 

Chlorabtrolite,  p.  610.-— Examined  by  N.  H.  Winchell,  who  concludes  that,  while  the 
matciifil  may  be  somewhat  impure  (delessite,  etc.),  it  bas  constant  and  distinguishinr  optical 
cbaraciers.  Occurs  in  smnll  round  pebbles  with  fine  flbrous,  stellate  structure.  H.  =  5-5. 
G.  =  3*155.  Color  light  and  dark  green.  Fibers  elongated  1 1.  Extinction  oblique,  to  20''.  Re- 
fractive  index  higher  tban  for  thomsonite.  Pleochroism:  distfnct,  colorless  and  light  green. 
From  Isle  Royale,  Lake  SupeHor.  Remarks  are  also  niade  on  the  possible  relation  of  "  zono- 
cliiorito  "  to  chlorastrolite  and  mesolite.     Amer.  Gkol.,  23,  116,  1899. 

Chlorites.  pp.  643-664.— Discussion  of  composition  and  analyses.  F.  W.  Clarkeand  Schneider, 
Am.  J.  Se,  43,  378.  1892.    Also  Bull.  U.  S.  G.  Surv..  113,  11,  27,  1898. 
See  also  CUnoehlare,  Penninitê,  etc. 

Chloritoid,  pp.  640.  1081. — Occurs  in  blocks  on  the  south  shore  of  Michieamme  lake.  Mich.. 
W.  H  Hobbs  (anal.  Eahlenberj?).  Am.  J.  Se... 60,  121.  1895;  2.  87,  1896;  cf.  Lane  and  Eellar, 
Min.,  p.  1031.  iilso  Rominger.  Geol.  Surv.  Michîgan.  vol.  5.  p.  31. 

From  Lainicium,  Cnrpatbiau  Mts.,  anal.,  Duparc  and  Mrazek,  C.  R.,  116,  601,  1896.  Also  in 
KIncardiuesbire  described  (anal.)  by  G.  Barrow,  Q.  J.  G.  Soc,  64,  140,  1898. 

See  ulso  OttreliU. 

Ohloroarsenian.  L.  J  IgeUttrôm,  G.  Fôr.  Fôrh  ,  16,  471,  1893  ;  Zs.  Kr..  22.  468.  An  im- 
perfectly  described  minerai  occurring  with  basiliite  (p.  9)  at  the  SiO  mine.  Orebro.  Sweden. 
In  crystals,  sbowing  oue  cleiivage  and  liavinir  a  vitreous  luster  and  yeïlowisb  green  color.  Con- 
UinsMnO  and  AsaO,  (or  As,Os).  but  no  Sb^O»  nor  H,0.  It  is  to  be  regretted  in  the  case  of  this  and 
otber  supposed  new  minerais  from  the  same  locality  that  the  name  waa  not  withheld  until  they 
could  be  adequately  descril)ed  according  to  scientific  methods. 

Chondroditk,  p.  635.— See  Humite, 


»  Tbe  probable  Identity  of  cbalcostibite  and  guejarite  waa  urged  by  L.  J.  Spencer  in  1896. 
See  Min.  Mag..  11.  pp.  x  and  188.  1897. 
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OhondrottibiaQ.  Z.  /.  J^fekMm,  G.  FOr.  FOrh.,  15,  848.  1898;  Zs.  Kr.,  22,  4B,  1808.  In 
rerains  and  perhaps  also  in  octahedral  crystals  (?)  embedded  in  barite  at  the  SJO  mine,  Orebr», 
Bweden.  Color  dark  brownisb  red  to  yellowish  red  !n  small  grains.  Feebly  magnetic.  An 
analysis  on  very  impure  muterial  giive  after  tbe  déduction  of  51  p.  c.  of  foreigo  substances  (cal- 
cite,  tephroite.  barite,  etc.)  :  Sb,0»  80  66.  A8,0»  210,  Mn,Oi  8818,  Fe.0. 1510,  HsO  1901  m  100. 
The  resuit  tbus  obtained  bus  obviously  little  claim  to  accuracy. 

Chromite.  pp.  228,  1081. — Crystals  from  tbe  Bendegô  meteoHc  ironsbow  the  forma  (111),  (110), 
(311).  (221);  (001)  rare;  also  faces  of  (510),  (310).  (210;.  (211).  (553),  (774)?,  (552)?,  (881),  (441). 
Hussak,  quoted  by  Derby,  Arcb.  Mus.  Nacioual  de  Rio  de  Janeiro,  p.  165,  1896. 

A  variety  {magnochromite)  from  Tampadel,  Zobiengebirge.  Lower  Silesia,  gave  Laszczynski 
(qu(»ted  by  Traube.  Zs.  G.  Ges..  46,  52,  1894):  Cr,0,  41  28,  A1,0,  2458,  FeO  1904,  MnO  0-58. 
MgO  14-77  =  100-20  ;  tbe  iron  may  be  partly  Fe,0..     G.  =  4-21. 

J.  H.  Pratt,  discussing  tbe  occurrence  and  origan  of  chromite  (Am.  J.  Bc.,  7.  281,  1899).  bas 
proi>osed  tbe  name  mitehellitâ,  after  Prof.  Elisha  Miichell  of  North  Carolina  (1798-1857),  for  a 
magnesian  variety  represented  by  tbe  mlneml  from  Webster.  N.  C.  An  analysis  by  H.  W.  Foote 
gave: 

Cr,0.  AlsOt  FeO  MgO 

89-95  29*28  1890  1781  =  10044. 

The  calculated  formula  is  2MgAls04.MgCri04.FeCri04.  This  corresponds  closely  to  the 
magnochromite  of  Bock  (Min.,  p.  228)  and  to  the  similar  minerai  from  Tampadel.  Bilesia,  noted 
above. 

Chrysoltte.  pp.  441.  1031.— Crystals  from  Monte  délie  Croce,  near  Montefiascone,  described 
and  measuied.  Fantappié,  Riv.  Min.  Ital.,  17,  8.  1897. 

A  minute  discussion  of  the  form,  composition,  etc.,  of  minerais  of  tbe  Chrysolite  Group  is  given 
by  Tbmidécff.  Zs.  Kr.,  26.  28,  1896. 

Crystals  altered  to  serpentine  from  Middleâeld,  Mass.,  Emerson,  Bull.  Amer.  G.  8oc.,  6, 
473  :  Bull    U.  8.  G.  8urv.,  126,  162,  1895. 

An  altemtion-product  from  the  north  shore  of  L.  Buperior  is  referred  to  bowlingite  (Min., 
p.  682)  by  Wincbell,  Amer.  Geol.,  23,  43,  1899.     See  also  Iddingnte, 

A  lead-zink  cbrysolite  (Bleisinkchrpêolith)  from  a  slag  is  noted  by  Heberdey,  Zs.  Er.,  21,  61, 
1892 

CiiTNABAR,  pp.  66,  1081. — Occurs  in  fine  crystals  at  Ouen-Shan-Tchiang,  central  China,  Ter- 
mier.  Bull.  Soc.  Min.,  20,  204,  1897. 

Ou  occurrences  in  Canada,  see  Hoffmann,  Rep.  G.  Canada,  6,  66  R,  1889-90;  6,  81  R,  1892- 
98.  The  occurrence  in  Southern  Texas  near  the  Rio  Grande  (Lone.  27*  W.,  Lat.  29"  80'  N.)  is 
described  by  W.  P.  Blake  (Trans.  Am.  Inst.  Mng.  Eng.,  March,  1895);  in  grains  and  small  rhom- 
bohedral  crystals. 

On  synthesis,  Ippen,  Min.  petr.  Mitth.,  14,  114, 1894. 

Cleveitb,  p.  889. — See  Uraninite, 

Clinochlorb,  p.  644. — Crystals  from  the  lirai  described,  Jeremeler,  Yh.  Min.  Gtes.,  31, 
417.  1894. 

A  discussion  of  optical  characters  specially  with  référence  to  the  relations  of  clinochlore  and 
penninite  is  given  by  Klein,  Jb.  Min.,  2,  119-132.  1895.  Clinochlore  ia  found  to  be  always  opti- 
mal ly  potitive,  even  when  it  becomes  uniaxial  on  heating;  penninite,  however,  is  negcttite. 

Analyses  of  spécimens  from  Zlatoust  (also  leucbtenbergite),  Clarke  and  Schneider,  Am.  J. 
Se.  43,  878,  1892. 

From  Buckingham,  Ottawa  Co.,  Québec,  and  Bagot  township,  Renfrew  Co.,  Ontario  (analyses 
by  Jobnston),  Hoffmann,  Rep.  G.  Canada,  6,  17  R,  1892-93. 

Clinoolabitb,  p.  795.— Analysis  by  Church,  Min.  Mag.,  11,  4,  1895. 

Olinohedxite,  8,  X.  Penfleld  and  H.  W.  FooU,  Am.  J.  Se.,  5,  289,  1898. 

Monoclinic-clinobedral.  Axes à:t:è  =  0*68245 : 1 : 0-8226;  js  =  76'  24'  =  100  A  001.  Angles 
100  A  100  =  83'  81',  001  a  OU  =  17'  23'.  001  A  101  =  22'  229'.  bm  =  *6e*  29^,  pj/  =  ♦29*^8', 
mp  =  ♦51'  54'.  Observed  forms:  ô(OlO).  h  (:i20),  m  (110\  m,  (ÎIO).  n(120).  i(130);  «(101),  «i  (ÎOÎ). 
p  (111),  p.  (ili).  g  (ill).  q^  (lli),  r  (831).  $  (551).  t  (771).  u  (531),  o  (131).  o,  (13Î),  x  (Ï3Î).  y  (121). 
nabit  of  crystals  varied  as  sbown  in  apures,  but  conforming  to  tbe  group  under  the  monoclinic 
System  (clinohedral  or  domatic  group)  wbich  bas  a  plane  of  symmetry,  but  no  axis  of  symmetry. 

Cleavage:  6  (010)  perfect.  Brittle.  H.  =  5  5.  G.  =  3*33.  Luster  vitreous.  Colorless  to 
white  and  ametbystine.  Transparent.  Optically  — .  Biréfringence  not  high.  Ax.  pi.  and  BXo  ±  b, 
t  A  ^  =  —  28*.     Strongly  pyroelectric. 

Composition  analogous  to  calamine,  HiZnCaSiO*  or  (ZnOH)(CaOH)8iOi  ;  this  requires:  Slllca 
27*92,  zinc  protoxide  87*67,  lime  26*04,  water  837  =  100.    Analysis  (Foote)  : 
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HdO 
0-60 

B.B.  exfoliâtes  and  ibcn  fuies  ai 
-eat.     TleldB  a  coatiDg  of  zinc  oxl    .    . 
cblorlc  acid.  jrlelding  gelatioous  slltca  o: 


Prom  the  Trotter  mine,  Franklin  Furoace,  N.  J.,  usocf&ted  wlth  wlllemtte.  brown  nrnet. 
axlnite,  daiollie,  pblogoplte.  Tbls  tiame  liad  prevloualy  been  used  for  a  variety  of  tetTa£«drite 
supposed  iBreittitiupt)  lo  dlfler  frum  othera  In  forni. 

OlinocolBito.  Elinozoislt.  E.  Wtinidifnk,  7^.  Er.,  26,  101.  43S.  1896.  A  name  proposed 
for  tiiuse  int-iiilitm  of  tbe  zuislte-epldole  group,  wbicli  are  uear  zoiaiU:  iu  composition  but  mono- 
cllnic  in  cryslallization ;  llity  are  furtlier  optically  +  and  of  fecbicr  refrlnreiice  aiid  birefrÏDgefiCA 
ILan  ryplpRl  epidole  :    znisilo  Is  regorded   !      "  '  '"'        •'-■-    °^-   -" '->■-  ■  -> 


cryataJs,  like  epldole  in  babit,  from  ruUed  pebblca  . 
Color  pille  rose-rtd.  transparent.  Optlcullj  +. 
3Vj  =  81°  40'.    AnalysiB  gave  : 

SiO,  Al,0,       Pe,0, 


insenee 
eptdole,     To  cllnoznlsile  bêlons 
e  foot  of  tbe  Goslerwsod,  PrSgratten.  Tyixtf. 
.Ai  =  2°.     /î  =  1-7195.     7'-a  =  0MM. 


—From  StegOD,  twlna  wltb  o(lil)  aa  t 


,  Laapeyres,  Za.  Kr„  30, 


nlso  in  isDiaied  isomeiric  crystuls  wiib  ibe  forma  a  (100),  o  (111),  d  (110),  p  (221),  p  (^),  (944)? 
Hiissiik,  quoled  by  Derby,  Arcli.  Hus.  Rio  de  Janeiro,  p.  100,  ISOfl.  AIso  described  from  otber 
metenric  irons  (Coben)  and  tu  tba  terrestrial  irou  of  Niakoruak,  Qieenland.  Aualyaca  by  Coheu, 
Medd.  om  GrOuiaud,  16,  398,  1697. 

CoLEMAMiTB,  p.  882.— Anonialousetclling-flgureBeïamIned.Baumhauef,  Za.  Kr.,  30,97,  1896. 


ÛJ\ 


\^ 


ADa1;8li  rrom  North  Cftroltn»,  EhniBfachoT,  Th.  HIq.  Oes.,  31,  412,  1894. 
Occurs  (G.  =  H-36)   tn   tbe  towDahr|i  of   Sebaalopol,  Renfrew  Co.,  OnUflo,  W. 
Rep'i  Bureau  of  Mines,  7.  Part  III,  p.  334,  Toromo,  1898. 
Sue  aiBO  TantaliU  and  TapioliU. 


oflea  formed  of  wedge-sbaped  cleavage- plates  grouped  as  <n  ligiireg  1-3  ;   the  ceoter  a  of  8  uni 
axial.     Anaiyaia  : 

8iO,      Al.O,    Fe,0.    CfiO     K,0    Na,0    Li,0      H.O        F 
G,  =  3'875      1      8400      4506      045      004      0-14      01»      403      1496      0-46  =  99-82 


CoppBK,  p.  20.— Crjslala  !u  aïenlurfue  glass descrîbed.  WasbinKton,  Am.  J.  Se.,  48,  411,  1894. 
Cryptais  froin  Burra-Uurra,  8.  Australin,  are  cuvured  witli  an  incrustatloD  of  minuta  cryatali 
of  cuprite  in  pnralltl  pMilioo  with  It,  MQerg.  Jb.  Hin..  2,  l.'il,  1S98. 

Uccuro  at  Frsuklia  Fumace,  N.  J.,  J.  E.  Wol9,  Proc.  Am.  Acad.,  33,  439,  1898. 

CoHDiKiirrK,— 9«  loliu. 

CoBOUDCM,  pp.  210,  1031.— DescriptioD  of  Iwin  ciyslal  (showlng  tbe  new  forin  (5-5iO-4)) 
wiili  r  (lOll)  as  tw. -plane  ;  al*o  a  Bimilar  contact-tTlIling,  etc..  H.  Barrif ,  Aon.  Hus.  Wieo,  2, 
laî,  1892. 

Discussion  o(  planes  of  nartlng,  vlz.,  parallel  lo  c  (0001),  o(ll20),   both  normal  "soiiilion- 

S Innés"  ;  nlso  r  (lUll).  a  glidiog  plaae  and  soinelimes  a  seconilary  siilutiou-pliine,  Judd,  Mio. 
[ag..  11,  49.  1895. 
Fratt  I1B.S  dL-Bcribed  cryslals  of  sappbire  (Figs.  l-S)  from  Togo  Oulch,  Montana,  wUh  g  (S092)  ; 
al»o  slionioK  nntural  etcbiag-âgures,  Am.  J.  Se,  4.  424,  1897.    See  aUo  below.    Bauer  notes  the 
new  (orm  r  (0ll2)  ou  Burma  rubiet,  Jb,  Mio.,  3.  197,  1894. 


Investi  gâtions  of  bardnesa  of  minerais 
wnl.  Vil.  G.  Rcicbs..  47.i,  1896.  See  al 
(mirroBcleromt-ier),  Am.  J.  Se,  4,  899,  188 

In  regitrd  to  tlie  0<v^un-ene<  of  coruodui 
aied  wllhignuoiis  rocks  and  is  itaelfof  igm  ^    . 

Une  llmestone  and,  further,  tbe  resuit  of  contact-metaroorpb 
cusaed  by  tbe  following  authors: 


i-eceot  Investi  gâtions  sbow  tbat  it  is  often  assocl- 

ia  orlglu,  tbourb  aiso  of  Kcondary  origln  l>i  crystal- 

— . 1 Thèse  subjecls  liave  been  dli- 


Uu  ibe  occurrence  and  origin  ot  the  nibies  of  Burma  (and  asaoclated  minerais),  C.  Barrlngton 
Browuaiid  J.  VF  Judd.  Phll.  Trans  .  187  (A).  151-388,1896.  8eo  al«0  Bauer,  1.  c. ;  on  the  nilile» 
ofSiam.  Louis.  MIo.  Hag.,  10,  267.  1894. 

Ou  the  corundum  of  Indla.  T  H.  Holland.  Geol.  Indis.  ad  Ed..  Fhrt  I,  pp.  1-79.  Calcutta, 
1898.     See  aïs»  Judd,  Min.  Mag.,  11,  06.1899. 
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Coriindum  deposiU  of  Georgia,  F.  P.  Eing.  Geol.  Surv.  Georgin,  Bull.  2, 1894.  Associated 
with  peridotite  of  N.  Carolina,  igneous  origia  discussed,  Pratt,  Am.  J.  Se.,  6,  49,  1898. 

Snpphire  of  Yogo  Gulcb,  Fergus  Co.,  aud  elsewbere.  MoDtADa,  Eunz,  Am.  J.  Se.,  4,  417, 1897; 
Pirssou.  ibid.,  p.  421. 

CoruDdum  of  Eastern  Outario,  W.  G.  Miller.  Rep.  Bureau  of  Mines,  Vol.  7,  Pt.  III,  Toronto, 
1898. 

Produeed  by  eoutaet-metamorphism  on  the  border  of  the  Dartmoor  granité,  Deyonshire,  Busz, 
Geol.  Mtiç.,  3,  492.  1896. 

ExpernnenUil  investigation  of  conditions  of  formation  in  a  magma,  Morozewicz,  Min.  |>etr. 
Mitth.,  18,  22,  202.  1898  :  seealsoZs.  Kr.,  24.  281,  1894. 

Description  of  emery  from  Naxos,  Tscbermak,  Min.  petr.  Mittb.,  14,  811,  1894. 

Oosmochlor*.  Eosmocblor,  Laêpeyres,  Zs.  Er.,  27,  592,  1896.  Eosmochromit,  Groth,  Tab. 
Ueb.,  Ib2, 1898. 

Monoclin ic.  probably.  In  embedded  splinters,  sbowing,  in  thin  sections,  cleavages  parallel  to 
a  (100).  h  (010),  als(j  less  distinct  prismatic  (80*  aud  150°).  H.  =  &-6.  Color  emerald-green, 
strongly  pleochroic.    Extinction  oblique,     a  A  ^  =  12**.     Bii*efringence  higb.     Ax.  pi.  |  b  (010). 

In  composition  a  cbromium  silicate.     An  approximate  analysis  (on  O'OOS  gr.)  gave  : 

SiO,  Cr,0,  AUD,  Fe,0,  CaO  MgO 

81-82  89-89  909  9  09  606  4  55  =  100. 

Identified  in  minute  amount  in  tbe  stony  portion  of  tbe  Toluca  meteoric  iron.  The  author 
found  also  orthoclase,  plagioclase,  pyroxene,  quartz,  zircon,  cbromite,  and  otbers  not  fully  deter- 
mined,  perbaps  new. 

CoTUNNiTE,  p.  165.— Study  of  artificial  crystals,  Stôber,  Bull.  Ac.  Belg.,  30,  845, 1895. 

Oourtzilite.  17th  Ann.  Rep.  U.  S  .G.  Surv..  Part  III.,  p.  752, 1895-96.  A  form  of  aspbaltum 
allied  to  uintabite  (gilsonite),  etc. 

CovELLiTK,  ]i.  68.  Occurs  in  fine  indipro-blue  masses  at  the  East  Grav  Rock  mine,  Butte, 
Montana;  analysis  by  Hillebrand.  Am.  J.  Se,  7,  56,  1899.  Alto  massive  from  La  Sal  mine,  Ia 
Sal  distr.,  Utah  ;  in  plates  from  Rio  Grande  Co.,  Colo.  (Pfd.). 

Crocoitb,  p.  918. — Crystals  from  Penchalonga,  Mashonaland,  described  (new  form  408),  Red- 
licb.  Zs.  Er..  27.  607,  1896.     See  also  Alford,  <^.  J.  G.  Soc,  50,  8.  1894. 

Occurs  finely  crystallized  at  tbe  Adélaïde  mine,  Mt.  Dundas.  Tasmania.  new  forms  5(10*8'0), 
T'CdSO).  Palucbe,  Am.  J.  Se,  1,  889, 1896.  On  tbe  occurrence  \n  Tasmania,  see  also  Pettera,  Min. 
Tasmania,  p.  24,  1893,  p.  80,  1896  ;  further.  Liversidge  (anal.),  Proc.  R,  Soc.  N.  S.  W.,  29,  818, 
1895. 

Obtained  In  minute  crystals  by  exposing  for  several  months  to  the  air  a  solution  of  lead  chro- 
mate  in  caustic  potush.  Ludeking,  Am.  J.  Se,  44,  57,  1892. 

Orossite.     Cliarlea  Palaehé,  Bull.  G.  Univ.  California.  1,  181,  1894. 

A  minerai  of  tbe  amphibole  group.  characterized  by  its  blue  color,  occurring  somewhat  widely 
distribiited  in  the  crystalline  schists  of  the  Coast  Ranges  of  California.  The  following  descrip* 
tion  l)elongs  to  spécimens  from  near  Berkeley: 

Occurs  in  latb-shaped  crystals  ;  also  in  irregular  prismsand  rounded  grains.  Form  and  cleav* 
âge  like  oniinnry  amphibole.  G.  =  816.  Color  fine  blue.  yellowish  blue.  Pleochroism  strong  : 
c  brown  to  greenish  yellow  ;  b  reddish  or  bluish  violet;  a  deep  blue.  Absorption  a^b  >  t. 
Ax.  pi.  1  ô  (010).     a  A  <i  =  18'  (assumed  as  +  13"). 

In  composition  between  glaucophane  and  riebeckite,  being  optically  more  nearly  related  to  the 
latter.     Analysis,  W.  S.  T.  Smith  : 

SiO       AUO,     Fe,0,       FeO       MgO       CaO       Na,0      Et,0 
55  02        4-75        10-91        946        9-30        2-88        7-62        027         MnO <r.,  H.O  «ncfél.  =  99-7$ 

Named  af ter  Mr.  Whitman  Cross  of  tbe  U.  S.  Geol.  Survey. 

A  blue  amphibole  of  like  optical  cbaracters  occurs  as  a  secondary  growth  on  brown  homblende 
and  on  pyroxene  in  Custer  Co.,  Colorado,  (cf.  Min.,  p.  402,  where  it  is  provisionally  placed  under 
arfvc'dsonite). 

Crtolite,  pp.  166,  1032. — Description  of  twin  crystals,  Baumhauer,  Zs.  Er.,  24,  87,  1894. 

Crybtallitbb.— Discussion  of  varions  forms  with  introduction    of  new  names:  claTalite». 
spiculite,    bacillite,   scopulite,    arculite.   rotulite,   furculite,   crenulite,   Rutley,   Min.   Mag..   9» 
261,  1891. 
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Onbaite. — See  (^^nariz. 

CuBAinTB,  p.  79. — ^Ajialyses  of  ft  minerai  haTing  the  external  chancten  of  BraiUiaupl'a 
Bpecies  gave  Schneider  : 

1.  8  84-87  Cu  24-82  Fe  4115  =  98-84 

2.  84-01  23-00  42  51  =  99*52 

This  leads  to  tbe  formula  CuFesS»,  agreeing  with  the  analysis  of  Scheidauer  (anal.  4.  Min.,  p. 
79).  For  the  minerai  uualyzed  by  £^twick  and  others  (anals.  1-3,  ibid,)  whicli  corresponds 
to  CuFetSi.  the  author  proposes  the  name  barracanite  or  eupropyrite.    J.  pr.  Ch.,  62,  555,  1895. 

Oubelte.  Kiibeit.  L.  Darapêky,  Jb.  Mîn.,  1,  168.  1898.  This  name  was  earlier  suggested 
for  an  imperfectly  known  iron  sulphate  from  the  neiffhborhood  of  the  Loa  river,  désert  of  Ata- 
cama.  Now  obtained  in  druses  of  elongated  rhombic  or  monclinic  double  pyramids.  Brittle, 
of  vitreous  luster.  Analysis  gave  :  80«  86-4,  Fe,0, 19-8,  MgO  7-8,  H,0  88*7.  CaO  [O'I],  insol.  27 
=  100. 

Oomengéite.    S.  Mallard,  Bull.  Soc.  Mfn.,  16, 184, 1898.    OameDgite.— 8ee  /WvyMto. 

CuPRiTB,  p.  206.~£tching-figures  do  not  show  the  trapezohedral  ^ymmeliy  sometliiMe  ex* 
hibited  in  the  distribution  of  tlie  fiues     Traube,  Jb    Min.,  Beil.-Bd., 
10.  455,  1896.   Fig.  shows  a  crystal  from  Coruwall.  drawn  by  J.  H.  Prall 
(priv.  contr.),  in  which  the  trapezohedral  symmetry  is  mtirked. 

See  alflo  Copper. 

Oaprooaaaiterite.  Tituê  Ulke,  Trans.  Am.  lust.  Mng.  Eng.,  21,  240, 
Feb.  1892.— See  Stannite, 

Onproiodargyrito.  H.  8chulge  [Ch.  Ztg..  16,  1952,  1892],  Zs.  Kr., 
24,  626,  1895. 

Occurs  as  an  incrustation  or  filliug  crevices  in  limesione.  Somewhat 
barder  and  less  sectile  than  lodyrite.  Color  siilphur-yellow.  Trans- 
lucent.     Composition  Cul. Agi.    Anulysis:  I  5775,  Ag  25*58.  Cu  15*91  Cuprite. 

=  99*24.     Occurs  at  the  mine  San  Agustin,  Huantajaya,  near  Iquique, 
Chili,  as  a  decompositiou-product  of  stronieyerite. 

CUPROPLUMBITE.  p.  51.— From  Butte  City,  Montana,  analysis  by  J.  T.  De  Bell  :  8  17*77,  Cu 
61-82,  Pbl8  97.  quartz  1  58  =  9064.  This  gives  5Cu«S.PbS.  The  corrected  spécifie  gravily 
(5*89)  is  showii  to  correspond  with  tljat  called  for  (5*45)  on  tbe  supposition  ihat  it  is  to  be  classed 
with  isometiir  pilena.  Am.  Cb.  J.,  14,  620.  18W2. 

From  Semipalatiusk,  anal,  by  Antipov,  Yh.  Min.  Ges.,  28,  527. 1891,  and  Zs.  Kr.,  23.  275.  1694. 

Ctakitb,  p.  600.— Etching-flgures  investigated,  Traube,  Jb.  Min.,  Beil.-Bd.,  10,  469,  1890  ; 
same  by  T.  L.  Walker,  Am.  J.  Se,  6,  181,  1898. 

Occurs  in  rich  grass-green  crystals  with  t  (520),  often  perfectly  transparent,  on  North  Toe 
river.  Tancey  Co..  N.  C;  also  pale  green  C3ranite  elsewhere  in  the  state,  Pratt,  Am.  J.  Se,  6, 
126,  1898. 

Oylindrite.     Eylindrit,  A.  FreuMel,  Jb.  Min.,  2,  126.  1898. 

Massive;  in  cylindrical  forms  separating  under  pressure  into  distinct  shells  or  folia,  difflcult 
to  pulverize.  like  graphite.  Soft;  H.  =  2-5-8.  G.  =  5*42.  Luster  metallic.  Color  blackish  lead- 
gray.     Streak  black. 

Composition,  Pb«Sb.Sn«S«i  or  SPbS.SbtSi  +  8(Pb8.2SnS,).     Analysis: 

S  Sn  Sb  Pb  Ag  .     Fe 

24*60  26-87  8*78  85*41  0*62  8*00  =  98-68 

Obtained  from  the  Mine  Santa  Cruz.  at  Poopo,  Bolivia.  The  same  country  bas  also  afforded 
the  allied  minerais  plumbostannite.  Min.,  p.  108;  franckeite,  this  App.,  p.  26;  also  canfieldite, 
!&.,  p.  13. 

Ctbtolitb,  p.  487. — See  Zireon. 

Dahllitb,  p.  866.— Shown  by  Hamberg  to  be  an  altération -product  of  apatite  somewhat  an- 
alogous  to  staffelite  (Min.,  p.  764).     G.  FOr.  FOrh..  13.  802.  1891. 
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Dan  ALITE,  pp.  486,  1082. — Occurs  at  Red  rut  b,  Cornwall,  in  large  rough  tetrahedral  crystali, 
of  H  columbine-red:  H.  =  55;  G.  =  8-850.  Analysis:  8iO,  29*48.  PeO  87-58,  MnOll-58,  Zn04-87, 
BeO  14  17,  CaO  <r.,  9  504  =  108-62.  Calculated  ratio,  SiO,  :  RO  :  RS  =  8 : 7  : 1  nearly.  Miera 
and  Prior,  Min.  Mag.,  10.  10,  1892. 

Danburite,  p.  490 — Occure  in  crystals  in  the  Cimina  région,  Rome,  Italy;  in  erratic  blocks 
witb  davyne.  tourmaline,  etc.,  Fantappié.  Riv.  Min.  Ital..  16.  82,  1896;  18,  7,  1898;  also  Rend. 
Accad.  Linc,  6  (2),  108,  1896. 

Darapbkitb,  p.  878.  —  Shown  by  Osnnn  to  be  monoclin ic.  Axial  ratio  à  :  S  :  é  = 
1  -5258  : 1  : 0-7514.  fi  =  77'  5'  =  001  A  100.  100  A  HO  =  56'  5'.  001  A  101  =  28"  28',  001  A  011  = 
86'  la*.     Observed  forma  :  a(lOO),  6(010),  c(OOl);  f»(110);  r  (101),  e  (302);   n(ÎOl).  d(201):  ^(011): 

0(111),  »  (ÎU).  t»  (121).  Angles:  rtc  =  •77"  5',  aw  =  *56*  5'. 
ar  =  ♦53*  42'.  er  —  23*  23'.  Crystals  tabular  |  a:  often  twins.  tw. 
pi.  a.  Cieavage  ;  a  perfect.  Ax.  pi.  l  6.  6  =  a.  Axial  angle  large. 
H.  =  2-8.     G.  =  2  203.    Zs.  Kr.,  23.  584,  1894. 

Artificial  formation,  A.  de  Schultcn,  Bull.  Soc.  Min.,  19,  161, 
1896. 


Datolite,  p.  502. — Oryst. — Loughboro.    Ontario,    description 
of  large  crystals,  prismatic  |  d,  Pirsson,  Am.  J.  Se,  46,  100.  1893. 
LakeSuperior,  Oaann.  Zs.  Er.,  24,  543, 1895.     Harz  Mts.,  Luedecke, 
Datolite.  Min.  Harzes.  418,    1896.     Guanajuato,    Mexico,    crystals.    tabular 

I  X  (102)  {T\g.\  Farrington,  Am.  J.  Se.,  B.  285.  1898. 

Etching  figures  investigated  and  figured,  Baumbauer,  Die  Resultate  d.  Aetzmetbode,  1894. 
Analysis.  Grand   Marais,  Minn.,  Berkey,  23  Ann.  Rept.   Minn. 
G.  Surv.,  p.  197. 

Daytne,  p.  428. — Occurrence  in  the  Cimina  région  near  Rome, 
sce  DanburiU. 

Derbylite.  B,  Euuak  and  O,  T.  Prior,  Min.  Mag.,  11,  85,  176. 
1897. 

Orthorhombic.  Axes  à  \h  '.  h  =  0*9661  :  1  :  05502.  Forms: 
a  (100),  c  (001),  m  (110);  also  (Otl)  as  tw.  pi.  Angles:  am  = 
♦44"  Of,  c  A  011  =  28*'  49i',  mm  =  39*  8J'  Hussak.  In  slender  pris- 
matic crystals,  2  to  3  mm.  long;  often  in  cruciform  twins  crossing 
at  un  angle  of  57*  89^  ;  rarely  in  trillings. 

Fracture  conchoidal.  Very  brittle.  H.  =  5.  G.  =  4-512-4-580. 
Lutter  resinous.  Color  {Titch-black,  dark  brown  and  translucent 
in  thin  splinters. 

Composition  perhaps  FeO.SbtO»  -f-  5FeO.TiOt.      Analysis    on    material   not  entirely  pure 
(hence  SiOt,  etc.),  Prior  : 


Derbylite. 


Sb,0. 

TiO, 

FeO 

CaO 

SiO, 

A1,0. 

Na,0 

K,0 

Ign 

24-19 

34-56 

32-10 

0-32 

8-50 

8-17 

0*76 

0*28 

0-50  =  99-38 

B.B.  in  sait  of  phospborus  dTes  a  bead(R.F.)  yellow  when  bot,  violet  when  cold.  Insoluble 
in  acid,  but  decomposed  by  acid  potassium  sulphate. 

Occurs  in  tbc  cinnabar-bearing  gravel  of  Très  Cruzes,  Tripuhy  near  Ouro  Preto,  Mina  Gcraes, 
Brazil;  lewisite,  zenotime,  monazite.  zircon.  rutile,  etc..  are.  associated.  Named  after  Dr.  O.  A. 
Derby,  Director  of  the  Geological  Survey  offBrazil.  J^o  .  P»-   *' 

Oescloizite,  p.  787. — Analyses,  from  Obir,  Carinthla,  Brunlechner,  Zs.  Kr.,  24,  626, 1895. 

Diamond,  pp.  8,  1083. — Crystals  from  the  Ural  descrîbed  with  (971),  (482),  Jeremejey,  Vh, 
Min.  Ges.,  34,  59,  1896. 

Artificial  corrosion-figures,  Luzi,  Ber.  Cb.  Ges.,  26.  2470,  189-2. 

Refractive  indices  measured,  Wlllfing,  Min.  petr.  Mitth..  16.  61, 1895.  Investigation  of  varia- 
tion of  refractive  indices  with  the  température,  A.  Sella,  Riv.  Min.  ItaL,  10,  65,  1892.  Thermal 
expansion,  J.  Joly,  Nature,  49,  480.  1894. 

Shown  to  bc  transparent  to  X-rays  (wliile  paste  is  opnque),  also  investigation  of  behavior  of 
many  species  townrd  X-myê.  Doelter.  Jb.  Min.,  2,  87,  1896;  1,  256,  1897.  (See  furtber  on  the 
gênerai  subject,  Zs.  Kr.,  30.  610.  1899.) 

Found  in  the  glacial  drift  of  Wiscimsln.  nt  Plnm  Creek,  Pierce  Co.  ;  Oregon,  Dane  Co.; 
Kohlsville,  Washington  Co.  (21 J  carats);  Eacle,  WaukeshaCo.  (16  carats),  cf.  Kunz,  Bull.  G.  Soc 
Am  .  2,  688, 1891,  and  Min.  Res.  U.  S.;  Hobbs.  Amer.  Geol.,  14,  SI.  1894;  Bull.  Univ.  Wiscoorin, 
1,  152,1895. 

Occurrence  and  origin  in  California,  Turner,  Amer.  Geol.,  23, 182.  1899.  Also  in  South  Africa» 
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Btone,  Bonney  and  Raisin,  Qeol.  Mag,,  2.  492, 1896;  Moissan,  C.  R.,  116,  292.  458.  4G0;  117. 
428.  1893.  Description  of  the  Eimberley  mines,  Stelzner.  Isis,  p.  71.  1898.  Discussion  of  origin 
as  illustrated  in  Brnzil.  Derby.  J.  Oeol..  6.  121,  1898. 

See  also  the  works  of  L  de  Launay  and  H.  Carvill  Lewis  noted  in  the  bibliograpby. 

In  the  meteoric  iron  of  Cafion  Diablo.  Arizona.  A.  E.  Foote.  Am.  J.  Se.  42,  413,  1891; 
Eunz  aud  Huntington.  Am.  J.  Se.  46,  470.  1»98.  Also  C.  Friedel,  Bull.  Soc.  Min.,  16.  258. 
1892  (C.  R.,  116,  1037.  1892):  116.  290.  1898.  Also  Moissan,  C.  R.,  116,  288.  1893  (Bull. 
Soc.  Chiin.,  9,  967.  1898).  Occurrence  in  météorites  in  gênerai.  Huntington,  Proc.  Amer.  Acad., 
29  204  1894. 

Formed  artificially.  Moissan.  C.  R..  116.  218.  1898;  Friedel.  ibid,  p.  224  ;  Rousseau,  ib.,  117. 
164:  further,  Moissan,  Î5.,  118.  820.  1894;  123.  206,  210,  1896.  Also  J.  Friedl&nder.  Beriin. 
1898.  Jb.  Min.,  1.  202,  1899.    Reproduction,  Q.  Majorana.  Riv.  Min.  Ital..  19,  22.  1898. 

DiAPHORiTB,  p.  124.— Identified  by  L.  J.  Spencer  (Am.  J.  Se.  6,  816.  1898)  with  pyrargyrite, 
galena,  dolomite  on  a  spnecimen  of  stephanite  from  the  Lake  Cbelan.distr..  Okauoean  Co., 
Washington  ;  also  with  miargyrite.  etc.,  fir>m  Santa  Maria  de  Catorze.  San  Luis  Potosi.  Mexico 

Dleksbergite.  L.  J,  IgeUtrdm,  G.  FOr.  FOrh.,  18,  231.  1896.  A  supposed  new  species  occur- 
ring  with  cyanite  at  Dicksberg,  Rans&t  parish,  Wermland.  Sweden.  Shown  by  Weibull  and  Up- 
mark  {ibid.,  p.  523)  to  be  rviiU. 


100  A  110  =  ♦52' 


Dietselte.     A.  Otann,  Zs.  Kr..  23,  588,  1894. 

Monoclinic.  Axes  d  :  S  :  é  =  1*3826  : 1 :  09515  ;  yî  =  ♦73*  28'  =  001  A  100. 
68'.  001  A  ÏOl  =  89'  2i'.  001  A  011  =  42*  22i'.  Observed  forms  :  a  (100). 
6(010).  c  (001):  Z  (210),  w  (110);  r  (ÎOl),  »(223).  0(221).  Angles:  mm'"  = 
105*  56',  ar  =  *67'  10'.  cm  =  80*  8'.  Crystals  prismatic.  tabular  |  a  and 
elongated  |  è.     Conimonly  fibrous  to  columnar. 

Cleavuge  :  a  imperfect.  Fracture  conchoidal.  H.  =  3-4.  G.  =  3*698. 
Luster  vitreous.  Color  dark  gold-yellow.  Optically  -f .  Ax.  pi.  i  b. 
Bxo  1  a  in  obtuse  nngle  h  à;  extinction  on  b  (010)  5"  to  7°  with  è.  2G..7  = 
87"  to  88*.     Dispersion  horizontal  and  «  >  p,  both  strongly  marked. 

Composition,  7Ca(IOi)9.8CaCrO«.  Soluble  in  bot  water;  from  the  solution 
the  colorless  calcium  iodate  (Ca(IOt)s  +  GHiO)  séparâtes  on  cooling.  leaving 
the  calcium  chromate  in  solution. 

Obtained    from    the  same  région  which  fumisbed  the  calcium  iodate 
lautarite  (Min.,  p.  1040).    The  occurrence  of  this  sait  was  earlier  described  by  Dietze  (after 
whom  it  is  named),  see  Min..  1.  c. 

DiopBiDE. — See  I^oxene, 

DioPTASB,  pp.  468. 1083. — Occurs  in  crystals  in  the  neighborhood  of  Mindonli,  east  of  Comba, 
on  the  road  to  Brazzaville,  French  Congo;  also  at  other  points  in  the  Congo  région.  Lacroix, 
C.  R..  114.  1384.  1892.     See  also  A.  Le  Chatelier,  C.  R.,  116.  894,  1893. 

Etching-tigures    investigated.  Traube,  Jb.  Min.,  BeiL-Bd.,  10,  462.  1896. 

DiPYRS.— See  Wernârite, 


Dolomite,  pp.  271. 1083. — From  Raibl.  containing  traces  of  thallium  and  lithium,  Heberdey, 
Z^  Kr    21  71    1892  • 

Origin  d'iscûased.  Elément.  Min.  petr.  Mitth.,  14.  526,  1895;  Pfaff.  Jb.  Min.,  Beil.-Bd..  9.  485, 
1894. 

The  blàck  crystals  from  Teruel.  Spain,  occurring  embedded  in  gypsum  hâve  been  long  called 
ieru^ite. 

DuFKENOTSiTB.  p.  120. — Description  by  Baumhauer  of  crystals  (anal.,  EOnig)  with  the  new 
forms  (223).  (441),  (207),  (103),  (205).  (407),  (027),  (013).  (025),  (049),  (047),  Zs.  Kr.,  24.  85.  1894; 
28,  551,  1897. 

Dundasite.  W.  F.  PetUrd,  Catalogue  of  Minerais  of  Tasmania,  p.  26, 1893.  Inferred  from 
qualitative  tests  to  be  a  hydrated  carbono-phosphate  of  lead  and  aluminium.  Occurs  as  an  in- 
crustation on  a  ferro  manganèse  gossan  with  crocoite  ;  consists  of  small  spherical  aggregates  with 
ladiated  structure  ;  color  withiu  white  and  silky.  externally  yellow-brown.  H.  =  2.  From  the 
Adélaïde  Proprietory  mine.  Dundas.  Tasmania. 

DuRDBNiTB,  p.  980.— F.  C.  Enight  bas  noted  an  oxidation-product  of  the  tellurides  of  Cripple 
Creek.  Colo.  The  soluble  (HCl)  portion  of  the  mixture  analyzed  was  perhaps  2Fe«Oi.2TeOs.HtO, 
the  insoluble  calaveri te.    Proc.  Colo.  Soc,  Oct.  1,  1894. 
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DrsoiUBrR,  p,  43.— Crystali  from  che  H&rz  described,  Luedecks,  Mla.  d.  HaiSM,  48,  18H. 

ËDINQTOKITB,  p.  599. — OcciirB  In  large  cryiIalB  (lo  S  cm.  lu  Xeogih)  al  tlie  mines  of  BOhl, 
Bweilto  Habit  prlamaiic.  labular  f  one  pair  al  m-fnces  :  mlns.  pseudo-tetragonnl.  Tliese  u« 
rererred  to  tlic  nrthorliombic  sVHieiii  (liemiliednl)  with  Ibe  forois  :  e  (001).  m  (110).  p  (111),  p, 
(lîl),  r,(iat).  r,(12I).  Aïe»*.i:6;é  =  0-98T3:l:0-6788.  Aiiglea  :  wm"' =  89*  18',  ep=*Si'  A7. 
G.  =  a776.  aE,  =  87"  17.  O.  N.inleiiPklflld,  Bull.  Soc.  Min.,  IB,  89«.  1865.  and  Q.  POr. 
FOrb.,  17.  597.  1»90.     An  aualyals  îb  giveu  by  G.LIndstrfim.  Ofv.  Ak.  Blockb.,  Sa,  469,  18B6. 

Elfitorplta.  L.  J.  IgrUlrôm.  Q.  FOr.  POih.,  16,  473,  1898;  Zs.  Er,  22,  468.  An  impçr- 
fectly  described  minmal  imin  ibc  8j0  mine  Orebro,  Sweden.  Occura  Id  cryitalsand  cryetalliDe 
particles  wiib  one  clenvage.  H.  =  4.  Brllile.  Color  and  ein-ak  wbitlsb  grny.  Iiiferred.  on 
[he  baais  of  a  partial  qualilaiive  analysls.  lo  be  a  bydrated  araenate  of  manganèse  (HuO). 

Elpidita.    G.  LiodstrOni,  G.  FOr.  Fltrli  .  1«,  380.  1894.     O.  Jffordmtkidld.  ibid.,  p.  348. 

Ortborhombic.  Axes  :  d  :S;  ^  =  0  5117: 1 :  0-8781.  100  A  110  =  27"  6',  001  a  101  =  «2*  ÎT, 
001  A  011  =  44'  2^.  Foniis  a  (lOOK  b  (OlO).  «  (001).  m  (110),  n  (120).  «  (013).  d  (011)  ;  aiso  doubt- 
fiil  u  (540).  ((580),  «(5130).  Angles:  mm'"  =  "64°  12'.  ed  =  'W  23".  Ciystala  priemaUc. 
nrely  ilisilnct  (ilescribed  by  G.  NurdenaklOld).  Uaually  masslTC.  fine  Sbroua  or  columnar  ;  aloo- 
as  a  icll-like  mnsa. 

Cleavuge:  m(lIO).  H.  nearly  7.  Q.  =  3-524 wbii«,  2594 Kd.  Lmlerallky.  Ck>lorif hlt« to- 
brick. red.     ExtiucLion  parallel  to  pHsmatic  direction,  wbicb  corresnmds  to  a. 

Compceltion,  esMUlially,  H.Nii.ZrSi.O,.  or  Na,0.ZrO,.68iO..I!H,O.     AnalyslB,  UndstrOm: 

SIO,        ZrO,        FeO       CaO    Na,0    K,0  H,0  (!gn.)  H,0  (100*)  Cl 

68-44       20-48       014       017    10  41*    013       5-72  B  88       015    "nCCuO  (r.  =  100-68- 

'  Anolber  détermination  gave  ;  Na,0  10-29,  E,0  0  21. 

From  tbelocality  loBOutticrn  Greenliitid  (probably  NugssHfsuk  nearlgnllko)  ^rtalcb  baa  afforded 
neplunite  (see  tbis  App.,  p.  49)  aiid  epidiilymite,  p.  26.     Named  from  éXxti,  bope. 

Enabuitr.  pp.  147,  10S3. — Occura  at  tho  Ida  mlce,  alao  at  Red  MouDiain,  Summlt  distr., 
Colorado;  cryslals  from  Ibe  lutter  lociillty  sbow  tbe  new  forma  v(3IO).  e  (013).  ((134):  liabit 
prUmaiic  or  labular  (Sgs.  1-5,  Bed  Aloiuiiaiu).    Pirsson,  Aid.  J.  Se.,  47,  213,  1894. 


ij^:«iffliAi 


;  uew  forais  noted  are:  y  (010),/I620),  f  (B40). 


0)./(5S< 
(Sïin.. 


idemicBl  with  enarglte.    Hlu.  Hng.,  11,  68.  1895.    CrystalB  from  Peru  sbow  tbe  oew  forais  s  (031), 
^{183),  0,  (364).  0,(131).  0,(363).  idem.  Min.  Mitg..  11,  186.  1697. 

Occiirs  iii  large  crystals  at  the  Betl  6tow  ndiie,  Hissoula  Co..  MoDiaua,  Hoses.  Scbool  Mines 
Q..  16.  330,  1885.     Analysîs,  from  Butte.  Montana.  Hillebraud,  Am.  J.  Se,  7,  60,  1899. 

Enstatite,  p.  346,— From  Conindum  Hill.  N  C,  alao  Websler.  Jackson  Co  .  N.  C,  analyse* 
quoted  by  Pratt.  Am.  J.  Se,  6,  430,  431,  188S. 

Invesligalion  of  alteration-producta,  Johansson,  Ak.  H.  Stockb.,  Blhang,  17  (2),  No.  4,  1891. 
(Ret.  In  Za.  Kr.,  23,  162.) 

Epididymite.  S.  Flink.  G.  FOr.  FOrb..  16,  301,  1893;  Za.  En,  23.  S63,  1884.  O.  Noràen- 
tkiôld,  G.  FOr.  FCrh.,  16,  845,  1894. 

Ortborhombic.  Ases  d:5:  i  =  0-5758: 1 :0  6B40  or  1  ;  1  7867  :  09274.  100  a  110  =  28*  56'. 
001  A  lOl  =  42°  50i'.  001  A  011  =  SS"  61'.  Obaerved  forma  :  a  (100),  6  (010),  c  (001)  ;  m  (110), 
.'11201.  n(180):  t(0-23),  A  (034).  p (011),  «(048).  d (031)./ (041),  A  (061),  ï(081):  p  (321).  Angles: 
mm-  =  59"  53",  nn  r--  119*  63',  bn  =  -SO'  4'.  ed  =  •46"  63'. 

Cryalale  uaually  labular  |  c  and  elon^rated  by  eitenslon  of  tbe  face*  In  the  biscbydome  Eone;  Uteae 
faces  horizoQlslty  striated.  In  part  in  heiagonal  tables,  band  m  being  equally  dereloped:  tbea» 
alao  twlnned.  baving  e  In  common  but  revolved  00*  about  the  Terllcal  azls,  and  aa  tw.  lamelln. 

Cleavage  :  b  and  e  perfect.     H.  =  6-6.     G.  =  3-54S.    Luater  -«itreous.  on  b  and  c  peuly. 
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Coloriées.      Optically—.    Az.    pi  \e.     Bz»  1  &    Indices:    For  Na,   a=rl-G646»  /5  =  l*668(lf». 
r  =  1  -5688.     .  • .  2V^- =  ZV  4'. 

Compositiou  HNaBeSiiO.  like  eudidymite  (MId.,  p.  818).     Analysis,  G.  Flink: 

SiO,  BeO  Na,0  H,0 

78-74  10-56  12-88  8-73  =  100-91 

B.B.  fuses  easlly  to  a  colorless  glass,  but  yields  water  only  at  a  high  température.     Not  attacked 
by  acids. 

From  Greenland,  ezact  locality  uncertaiD.  probably  Narsasik  (or  Nagssarsuk,  LindstrOm)  near 
Igiiliko,  cf.  nepiuniie  and  elpidUe. 

Epidotb,  p.  516.— Crystals  from  Quenast  described»  StOber,  Bull.  Ac.  Belg.,  29,  408,  1895*.. 
Also  from  tlie  Comba  di  Compare  Robert,  Avigliana,  G.  Boeris,  Atti  Accad.  Se.  Torino.  32,  Aprit 
25,  1897,  aud  Riv.  Min.  liai.,  20,  65,  1898. 

Optical  exami nation  of  isomorphous  layers  of  crystals,  Ramsay,  Jb.  Min.,  1,  111.  1898. 

Occurrence  as  a  priniary  constituent  of  igneous  rocks,  Keyes,  Bull.  G.  Soc.  Amer.,  4,  805, 
1898. 

The  relation  of  epidote  to  zoisite  is  discussed  by  Weinschenk,  Zs.  Kr.,  26,  166,  1896.  See 
also  Clinowmte. 

Epsomite,  p.  988.— Description  of  natural  crystals  from  Stassf urt  (new  form  g  (210)  ),  also 
optical  détermination,  Milch,  Zs.  Kr.,  20,  221,  1892. 

Brionite.     A.  8,  Bakle,  km.  J.  Se,  6.  66.  1898.  and  Zs.  Kr..  30,  176,  1898. 

Ortborhombic.  In  aggregates  of  very  slender  fibers,  resembling  woolly  hairs.  G.  =  1*997.. 
Luster  pearly.  Color  white.  Optically  biaxial,  positive.  Extinction  aod  Bz»  (c)  parallel  to  fibers» 
Biref  riugence  high. 

Composition,  H.CaKsNaïAUSieOiT  +  5H,0  or  CaO.K,O.Na,O.Al,0..68iO,.6H«0.  Analy- 
«is: 

SiO,  A1,0.  CaO  MgO  K,0  Na,0  H,0 

5716  1608  8-50  060  8*51  247  1780  =100-68 

Fuses  B.B.  easlly  and  quietly  to  a  clear,  colorless  glass.     Easily  soluble  in  hydrochlorlc  acid. 
Occurs  with  milky  opal  in  cavities  in  a  rbyolite  tuff  at  Durkee,  Oregon.    Named  from  epioy^ 
wool. 

Erythrite,  p.  817. — Occurs  on  the  west  shore  of  Rabbit  Lake.  Kipisslng,  Ontario,  Ferrier, 
Ottawa  Naturalist,  9,  198. 

Ettrinqite.  p.  976.  —  From  Tombstone,  Arizona,  analyzed  by  Moses  (after  deducting 
1-91.  SiO,)  :  SO,  18-54.  Al.O,  9-72,  CaO  26-31,  H,0  (red  beat)  10*88,  H,0  (115*)  8453  =  99-98. 
Formula  deduced  10CaO.2Al,O,.5SOi.54H,O;  14  parts  of  H,0  go  off  at  a  red  beat,  the  formula 
then  reduces  to  2R,0,.S03  -f  8H,0.  Occurs  in  bunches  of  white,  silky  fibers.  H.  =2.  G.  =  1-55. 
Shows  double  refraction  with  parallel  extinction.  Am.  J.  Se.  45,  489,  1898;  Zs.  Kr.,  22,  16, 
1898. 

Bnohlorlne.  A.  Seacchi,  1869;  B.  Seacehi,  Rend.  Accad.  Napoli.  23,  158,  1884.  A  thin: 
emerald-green  incrustation  on  the  lava  at  Vesuvius.  The  analysis  by  Pisanl  (quoted  by  Scacchi) 
made  it  a  compound  of  copper  sulphate  and  cuprous  chloride.  According  to  a  later  investigation, 
however  (E.  Scacchi),  it  is  made  up  of  an  insoluble  and  a  soluble  portion.  The  proper  euchlorine 
yielded :  SO,  48*98,  CuO  41*50,  K^O  804,  Na,0  6*48  =  100.  The crystallization  is  ortborhombic. 
Observed  forma:  6(010),  6(001),  «(011),  d  (103),  o  (101);  measured  angles:  (^  =  61**  56', 
€0  =  67"  54'.  An  analysis  by  Rammelsberg  (Min.  Ch. ,  Erg.-Heft,  87,  1886)  gave  :  80,  42*96,  CuO 
87-87,  Na,0  5*48,  K,0  10*84,  H,0  [8-85]  =  100. 

EucHKOiTE.  p.  888.— Libethen,  crystals  with  the  new  forms,  /  (102),  d  (101),  Gissinger,  Zs* 
Kr.,  22.  867,  1892.     An  analysis  by  A.  H.  Church  shows  1-48  p.  c.  P,0,,  Min.  Mag.,  11,  1, 1895. 

EucukSB,  p.  508.— Bahia,  Brazil,  crystals  described,  Hussak,  Min.  petr.  Mitth.,  12.  473.  1892. 

EuDiALiTE.  pp.  409,  1034.- Kola  peninsula.  optical  investigation  of  crystals.  confirming  and 
extending  earlier  results  (Min.,  p.  410).  Ramsay,  Jb.  Min..  Beil.Bd.,  8,  722,  1898. 

EvANBiTE,  p.  846.— Occurs  at  axoine  in  the  Zeehan  district,  Tasmania.  G.  =  1*989.  Analjrsis  : 
P,0,  1811.  A1,0,  4019,  H,0  =  41*27  =  9957.  H.  G.  Smith,  Proc.  R.  Soc.  N.  S.  W.,  27,  382,, 
1898. 
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Fatalitb.  pp.  456.  1084.— From  Rockport.  Mass.,  analysis  (nearly  pure  FetSi04.  G.  s4'818) 
and  optical  properties  wlth  discussion  of  the  relation  of  the  latter  to  composition  in  tbe  species  of 
the  Chrysolite  Group  ;  also  analysls  of  hortonolite.  Penfield  and  Forbes,  Am.  J.  Se.,  1, 129, 188ft. 
Analysis  of  crystals  from  slag,  G.  O.  Smith,  Johns  Hopkins  Univ.  Cire.,  112,  May  1894. 

See  also  NeoehryêoHte  and  Breislakite, 

Fedorovite.    Fedorowit,  C.  Viola,  Jb.  Min.,  1,  121,  1899.— See  Fproxene, 

Fbldsfarb,  pp.  814,  1084. — Much  work  bas  been  done  recently  upon  the  optical  cbaracters  of 
tbe  feldspars,  and  cbiefly  tbose  of  tbe  plagioclase  séries;  tbis  bas  to  a  large  extent  bad  as  its  object 
tbe  détermination  of  tbe  différent  species  under  tbe  microscope,  as,  for  ezample,  lu  tbe  form  tbey 
appear  in  tbin-sections  of  rocks.     Prominent  contributions  are  tbe  followlng  : 

Micbel-Lévy.  an  important  work  entitled  '*  Étude  sur  la  détermination  des  feldspatbs  dans  les 
plaques  minces."  Paris  (two  paru),  1894  nnd  1896  (see  Bull.  Soc.  Min.,  18,  79, 1895).  A  summary 
of  tbis  (and  otber  papers)  is  given  by  N.  H.  Winchell  in  Amer.  Geol.,  21,  12,  1898;  see  also 
G.  F.  Becker,  Ain.  J.  Se.  6.  849,  1898. 

Fedorow.  feldspar  studies,  Zs.  Er.,  22,  248,  1898;  26,  225,  1896;  27,  887,  1896;  29,  604, 1898. 
Viola,  Zs.  Kr..  30,  28,  232.  1898. 

Fr.  Beeke,  détermination  of  refractive  indices.  Ber.  Ak.  Wien,  102  (1),  868,  1898;  also  déter- 
mination by  interferenoe-figures,  etc..  Min.  petr.  Mittb.,  14,  415,  1895. 

Bertrand,  Bull.  Soc.  Min.,  20,  219.  1897.  Wallerant,  rapid  détermination  in  rocks,  ibid,,  21. 
268,  1898. 

Many  optical  déterminations  witb  analyses  are  giyen  by  Fouqué,  Bull.  Soc.  Min.,  17,  288-611, 
1894.  See  also  Brôgger.  Eruptiveesteine  d.  Kristianiagebietes,  1894r-98;  also  many  memoirs  on 
petrograpby  (Jb.  Miu.,  Min.  petr.  Mittb.,  et  al.). 

Discussion  of  composition  of  plagioclase  feldspars,  Rammelsberg,  Jb.  Min.,  2,  165, 1896. 

See  also  tbe  species  Albite,  AnartMte,  Anorihoeloêe,  Celsian,  Microdine,  OrihoeUue, 

Fergusonitb,  p.  729.— From  Cevlon,  analysis.  Prior,  Min.  Mag.,  10,  234,  1898. 
Examination  of  gases  yielded  (belium,  etc.),  Ramsay,  Proc.  Roy.  Soc.,  69,  825,  1696;  Ramsay 
and  Travers,  %b.,  60, 448, 1897.    Investigation  of  endotbermic  properties,  Ramsay,  th.,  62, 325, 1898. 

FiEDLERiTB^.  172. — Description  of  crystals  from  Laurion,  Greece,  Lacroix.  C.  R.,  123,  955, 
18ÎII3.     Also  G.  F.  Herbert  Smith,  Min.  Mag.,  12,  107,  1899. 

Fluocbritb,  pp.  175,  1084. — Weibull  bas  described  a  fragment  of  an  hexagonal  crystal  from 
Osterby  (cf.  anal..  Min.,  p.  175)  witb  m  (lOlO)  and  p  (1122)  ;  mp  —  51",  wbence  aih  —  li  1-06. 
Optically  uniaxial,  positive  ;  e  —  a>=  0*002  approx.     G.  FOr.  FOrb..  20,  54,  1898. 

Flnor-adelite.— See  TUanU. 

Fluorite,  pp.  161,  1084. — ^Samthal,  Tvrol,  crystals  described  witb  the  form  (37*12*6)  devel- 
oped  by  corrosion,  HOfer,  Min.  petr.  Mitth.,  12,  500,  1892.  On  crystals  from  tbe  Han  Mts., 
Luedecke,  Min.  d.  Harzes.  252,  1896. 

Tenacity  investigated,  Sella  and  Yoigt,  Wied.  Ann.,  48,  668,  1893. 

Anomalous  optical  cbaracters.  Wallerant,  Bull.  Soc.  Min.,  21,  44,  1898. 

Phosphorescent  under  tbe  action  of  X-rays,  tbis  is  also  true  of  calcite  and  other  species,  Bur» 
bank.  Am.  J.  Se,  6,  53, 1898. 

Refractive  indices  for  long  waves,  Carvallo,  C.  R.,  116,  1189,  1898;  Rubens  and  Snow, 
Wied.  Ann.,  46,  529, 1892. 

Dispersion  in  the  infra-red,  Paschen,  Wied.  Ann.,  63,  801,  1894. 

Photoelectrical  properties,  Schmidt,  Wied.  Ann.,  62,  407,  1897. 

From  Quincié,  containing  free  fluorine  (anal.,  G.  =  8*117),  to  which  tbe  odor  on  fracture 
is  due,  Becquerel  and  Moissan,  Bull.  Soc.  Chim.,  6,  154, 1891. 

On  tbe  fluorite  deposits  of  soutbern  Illinois,  see  S.  F.  Emmons,  Trans;  Am.  Inst.  Mng.  Eng., 
21.81.  1892. 

Occiirs  on  a  large  scale  at  San  Roque,  Cordoba,  Argentlna,  Valentin,  Zs.  prakt.  Geol.,  4,  104, 
1896. 

Folgerite.    S.  H,  Smmena,  J.  Am.  Chem.  Soc,  14,  No.  1,  1892. — See  PentlandiU. 

FosTBRiTB.  p.  450. — Colorless  transparent  crystals  from  Monte  Somma  bave  been  measared 
by  Jolies  and  analyzed  by  Tbaddéeff,  see  Arzruni  (Zs.  Kr.,  25,  471,  1895)  ;  the  latter  also  gives 
tbe  optic-axial  angles  and  notes  twins  witb  (081)  as  tw.  pi. 

Atmlysis,  from  the  crystalline  Umestone  of  the  Passau  graphite  région,  Weinscbenk,  Zs.  Kr., 
28,  145,  1897. 

Franckeite.    A.  TT.  StêUmer,  Jb.  Min.,  2,  114,  1898. 

Massive,  witb  imperfect  radiated  and  fohated  structure  ;  in  part  in  spberulee  a^regated  in 
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reniform  shape.    ClcHvnge  perfect  in  one  direction.    Somewhat  malléable,  making  a  mark  on 
paper.     H  =  2'75.     G.  =  5*65.    Luster  meinlMc     Color  blackiah  gray  to  black.     Opaque. 
Composition.  Pb»SnaSbsSi,  or  2PbSnSt.Pbt8btâê.     Analysis  by  C.  Winkler  : 

8  Sb  Sn  Pb  Fe  Zn      Gangue 

21-04  10  51  12-84  5057  2*48  122         071  =  98-87 

Germanium  is  présent  in  email  amount  (01  p.  c.)  ;  also  about  1  p.  c.  silver. 

B.B.  ou  cliarcoal  eives  a  yellow  coating  of  lead  oxide,  and  fartber  from  the  aasay  one  of 
oxide  of  untimony.  In  the  opeu  tube  yields  sulphurous  and  antimonial  fume».  In  the  closed 
tube,  n  slight  coating  of  germanium  sulphide  if  no  air  is  présent.  Dissolved  by  nitric  acid  wiih 
the  séparation  of  a  white  powder  (oxides  of  antimony,  tin  and  germanium)  ;  also  readily  in  nqua 
rcgia  with  séparation  of  sulphur.  * 

From  the  silver-mining  région  of  Las  Animas,  southeast  of  Chocaya,  Bolivia  :  it  is  locally 
known  as  Uieteria;  wurtziie  is  closely  associated.  Named  after  the  miuing  engineers»  Cari  and 
Ernst  Francke. 

Frtbdblite,  pp.  465,  1085.— From  the  810  mine.  Wermland,  Sweden,  analysis,  IgelstrOm: 
SIC,  34-86.  MnO  4588.  FeO  1*85.  CaO  1  50.  MgO  lAO.  Mn  279.  Cl  800.  H,0  900,  P.O.  tr.  = 
99  88.     G.  FOr.  FOrh.,  14,  505,  1892  ;  Zs.  Er.,  21,  92,  1892. 

Fugg«rite.     E.  Weinschêhk,  Zs.  Er.»  27,  677.  1896. 

In  thick  four-sided  Uibulnr  crystals,  probably  tetragonal.  Cleavage:  basai,  perfect.  H.  =  6*5. 
G.  =  8*18.  Color  light  npple-green;  also  ivhite  and  dull.  Biréfringence  very  low,  for  yellow 
(Na)  sensibly  isotropic;  oon*  =  eu  =  1*691. 

Corresponds  in  compositiou  to  a  member  of  the  gehienite-âkermanite  séries  (8  Âk  :  10  Gehl), 
but  déviâtes  in  physicat  characters.    Analysis,  E.  Mayr: 

SiOt  AUOi         Fe,Oi  CaO  MgO         Na,0       MnO.E.O  insol. 

84  04  17-97  8  49  87  65  4*89  204  tr.  0*12  =  100*20 

Occurs  on  the  contact-zone  adjoiuing  the  monasonite  of  the  Monzonithal;  in  part  as  a  micro* 
scopic  constituent,  in  part  in  nests  of  crystals.  also  as  a  coarse-granular  aggregate  with  calcite. 

Gadolinite,  pp.  509.  1085. — Crystals  from  the  Harz  described  by  Luedecke,  Min.  d.  Harzes, 
488,  1896. 

Qahkitk,  pp.  228,  1086. — Occurs  in  Raglan  township,  Renfrew  Co.,  Ontario,  Hoffmann,  Rep. 
G.  Canada,  9,  15R,  1896. 

Galena,  p.  48.— Oryst — From  Neudorf  with  the  new  form  (551).  Ces&ro,  Zs.  Kr.,  20,  468, 
1892.  From  the  Harz,  Luedecke,  Min.  d.  Harzes,  16,  1896.  On  the  octahedral  cleavage  of  a 
variety  from  Nil-8t.-Vincent  containlng  tellurium,  Ces&ro,  Ann.  Soc  G.  Belg.,  19,  Bull,  76. 1892. 
Freiberg,  new  form  (447).  Ces&ro.  Ann.  8oc.  G.  Belg..  24,  Ixxiz,  1898. 

From  Broken  Hill.  N.  8.  W.,  containing  15*5  p.  c.  Zn,  Liversidge,  Proc.  Roy.  8oc.,  N.  8.  W.» 
29.  820.  1895.  Cubic  crystals  stated  to  be  from  Bingham,  Utah,  gave  Hartley  4*97  p.  c.  Zn,  Miers^ 
Min.  Mag.,  12,  112, 1899. 

Gabnbt,  pp.  487,  1085. — Pyrope  of  cubic  form  occurs  in  the  dlamond  sands  of  Agua  8u]a» 
Minns  Geraes,  Brazil.  Hussak,  Ann.  Mus.  Wien,  6,  118  (not.),  1891. 

Optical  investigation  of  crystals  from  manv  localitîes  with  références  to  the  récent  literature 
(sincel882,  cf.  Min.,  p.  489),  etc..  Eleln,  Jb.  Min.,  2,  68, 1895,  also  Ber.  Ak.  Berlin,  728, 1895;  676, 
1898.  8ee  also  Brauns,  Opt.  Anom.,  1891,  p.  188;  Earnojitsky,  Yh.  Min.  Ges.,  34,  1,  1896; 
Fedorow,  Zs.  Er.,  28,  276,  1897. 

Optical  character  of  pyrenéits  corresponding  to  that  of  an  orthorhorabic  crvstal.  Mallard,  Bull. 
8oc.  Min.,  14,  298,  1891.  8ame  oîmelanite  from  Algeria,  Gentil.  Bull.  Soc.  Min.,  17,  269,  1894; 
of  crystals  from  AJOTaccata,  £lba,  G.  D'Achiardi,  Annal.  Univ.  Tobc.    20,  1896. 

Oroêmlarite,  analysis  of  an  apple-green  variety  resembling  jnde.  found  as  a  water-worn  peb" 
ble  near  Eltoro,  California,  F.  W.  Clarke.  Am.  J.  Se,  60,  76,  1895.  Analyses,  Rothenkopf, 
Zillerthal,  Schnerr,  Zs.  Er..  27,  431,  1896. 

Almandite,  analysis,  Sydney,  N.  S.  W.,  H.  G.  Smith,  Proc.  Roy.  Soc,  N.  8.  W..  28,  47, 1894. 

Andradite  from  nephelite-syenite  of  Dungannon,  Hastiugs  Co.,  Ont.,  with  1*08  p.  c  TiOt» 
Adams  and  Harrington,  Am.  J.  Se,  1,  217,  1896.  Italian  Peak,  Gunnison  Co.,  Colo.,  Eakins, 
Bull.  U.  S.  G.  Surv.,  113,  112,  1898. 

TopatolUe,  MélaniU,  analyses.  Piners,  Zs.  Er.,  22,  479,  1894. 

Pyrope,  etc.,  chemical  composition  discussed  with  analysis,  C.  v.  John,  Jb.  G.  Relchs..  42,  58, 
1892. 

Spessartùe,  analyses  from  Liano  Co..  Texas,  W.  H.  Mel ville,  Bull.  U.  8.  G.  Surr.,  90,  40. 1892. 
Silberbergnear  Bodcnmais.  analysis,  Weinschenk,  Zs.  Er..  26.  857,  1895.  Aschaffenburg  (analy- 
sis by  Welir  and  SchrOder),  Weinschenk,  Zs.  Er.,  28,  162,  1897.  Caprera,  Sardinia,  Lovtsato, 
Rend.  Arcnd.  Linc,  5  (1).  56,  1896. 
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AnalyBes  by  Wait  of  varietien  fiom  CnnadR.  Hoffmann,  Rep.  O.  Canada.  6, 16R,  1892-08. 

DiscuBsioo  of  composition  witli  analyses,  K.  H.  Schnerr,  Inaug.  Diss.  Munich,  1894,  abstract 
in  Jb.  Min.,  1.  482  réf.,  1897. 

Occurrence  in  the  dune  sands  of  HoUand  (analysis).  Retors,  Jb.  Min.,  1,  10,  1895. 

Discussion  of  relation  of  subspecies,  Weiusclienk,  Zs.  ^.,  26,  885,  1895. 

Hrubsciiitz,  altered  to  diopside,  hornblende,  and  plagioclase,  Barvif,  Ber.  BOhm.  Qeà,^  May  19, 
1898 

Artiflcial  formation  of  melanite,  Michel,  G.  R,  116.  830,  1892. 

BhodoUtê  is  a  variety  from  Mason's  Branch,  Maoon  Co.,  N.  C,  described  by  Hidden  and  Pratt 
(Am.  J.  Se,  5,  294.  1898).  Characterized  by  its  rose  like  color  and  brilliant  laster  by  refiected 
ligbt.  Occurs  in  rolled  pièces  and  etched  fragments.  O.  =  8*888.  Composition  corresponds  ta 
2  molécules  of  pyrope,  Mg» Ali[Si04]» ,  and  1  of  almandite,  FesAltCSiCi]».     Aualysis,  Prait: 

SiO,  Al.O.        Fe,0.  PeO  MgO         CaO 

(I)    41-59  2313  1-90  15*55  17*28  0  92  =  100-82 

I/igoTiolite  (Lagoriolith)  is  an  artificial  compound  obtained  by  Morozewîcz,  corresponding  Iq 
composition  to  a  soda-variety  of  grossular  garnet;  formula  (Na9,Ca)iAl9[Si04]i,  with  Na^  :  Cq 
=  8:2.  An  analysis  (deducting  14*8  p  c  Tnsol.)  gave:  SiOs  39*6.  AI9O»  21*4,  CaO  14*2.  NasO 
138*6,  SO»  1-2  =  100.  The  crystals  obtained  seemed  to  be  isometric  in  form  (100  and  110).  but 
showed  optical  anomalies,  twinning,  etc.,  analogous  to  some  gamet,  also  particularly  to  noselite 
and  hattynite.    Named  after  Professer  A.  Lagorio.     Min.  petr.  Mitth.,  18,  147,  1898. 

Sehneeberçite  of  Brezina  is  shown  by  Eakle  and  Muthmann  to  be  a  garnet  of  the  topazolite  type 
iD  octahedral  form.     Am.  J.  Se  ,  60,  244.  1895;  Zs.  Er.,  24.  583,  1895. 

Rantiàtiie  is  a  suppoeed  new  minerai  from  the  damourite  of  Bliaberg,  Rnnsftt,  Wermland, 
Sweden,  described  by  Igelstrôm  (G.  FOr.  FOrh.,  18, 41. 1896).  It  is  shown  by  Weibu'j  (itid,,  20, 
63,  1898)  to  bc  an  impure  manganesiau  garnet. 

QARNiBRrTE,  p.  676.— N.  Caledonia,  analysis  of  a  related  silicate,  Pisani,  Bull.  Soc.  Min.,  16, 
48.  1892.  Varions  nickel  silicates  hâve  been  examined  by  H.  ▼.  Foullon,  Jb.  G.  Reichs.,  42,  223 
1892. 

Gat-Lubsite.  p.  301. — Crystals  described  from  Borax  Lake,  San  Bernardino  Co.,  Cal.  (Figp 
1-8).     G.  =  1-992.    J.  H.  Pratt,  Am.  J.  8c.,  2,  180,  1896. 


1. 


3. 


Occurs  in  a  confused  crystalline  mass  at  the  borax  locality  in  San  Bernardino  Co.,  Cal.,  Hf^b, 
Am.  J.  Se,  43,  540.  1892.  Mng.  Se.  Press,  March  26.  1892. 

On  the  artificial  formation,  A.  de  Schulten,  C.  R.,  123,  1028.  1896. 

Gbhlenite,  p.  476. — Occurs  in  limestone  of  the  Eaiserstuhl,  Brauns,  Jb.  Min«,  1,  81,  1899. 

Sec  also  FuggeriU, 

aeikielite.     L.  FUtcher,  Nature,  46,  620,  Oct.  27,  1892.     A,  Diek,  Min.  Mag.,  10,  145,  1898. 

>Iassive;  in  rolled  pebbles.  Cleavage:  in  one  direction  perfect;  also  imperfect  In  another, 
neurly  normal  to  it.  Brittle.  H.  =6.  G.  =  3*98-4.  Luster  metallic-adamantine  on  the  cleavage 
face  Color  bluish  or  brownish  blâck;  microscopic  fi-agments  transmit  a  purplish-red  light. 
Optical ly  uniaxial.  négative.     Biréfringence  high. 

Composition,  essentially  magnésium  titanite,  MgTiOi.     Analysis,  Dick  : 

TiO,  67-74  MgO  28*73  FeO  3*71  =  100*88 

B.B.  infusible;  reacts  for  titanlum  with  sait  of  phosphorus.  Slowly  decompoaed  by  hd 
hydrocbloric  acid  if  in  âne  powder. 

Obtained  from  the  gem  mines  of  RakVana,  Ceylon,  a  locality  which  bas  also  fumished 
baddeleyite.  Named  after  Sir  Archibald  Geikie,  Director  of  the  Geological  Surrey  of  Gréai 
Britain. 

Gersbyite.  Z.  J.  Igelêtrôm.  Zs.  Er.,  28,  810,  1897.  Occurs  in  pale-blue  to  deep-blue  grains 
«mbcdded  in  quartzose  damourite-schist  at  Dicksberg,  Wermland.  Sweden.     Closely  resemblea 
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iazulite  and  is  near  it  Id  composition.    One  of  MTeral  analyses  gave:  PaO»  82*36,  AliO*  40*68, 
CaO,FeO,MnO  6*66,  MgO  5 88,  H,0  007  =  100. 

Qebsdorffite,  p.  90. — Occurs  in  octahedral  crystals  in  Denison  towuship,  Algoma  district, 
Ontario  (aimlysis  bv  Johnston).  Hoffmann,  Rep.  O.  Canada,  6,  22R.  Also  on  Eootenay  Moun- 
tain, near  Rossland.  Bntisii  Columbia.  t'Md.,  9,  15R.  1896.  Analysis  f rom  Qosiar  in  tne  Uarz, 
Klockmann,  Zs.  prakt.  Geol.  1,  887,  1898. 

GiBBSiTE,  p.  254  — Artificial  formation  of  crystals,  A.  de  Schulten,  Bull.  Soc.  Min.,  19,  167, 

18'' 

G;:.BoNiTE. — See  Uiniaite. 

GiBMONDiTB,  p.  586. — Occurrence  in  basait,  St-Agrève,  Ardèche,  France,  Oonnard,  C.  R.. 
117,  590.  1898. 

Glaubbritb.  p.  898. — Description  and  measurements  of  crystals  from  Westeregeln,  W.  von 
Scbulz,  Yb.  Min.  Ges.,  30,  75,  1898. 

aiaacochroite.     8.  L.  Penflsld  and  C,  H.  Warren,  priv.  contr. 

Orthorbombic.  In  embedded  prismatic  crystals  without  distinct  terminations.  Prismatlo 
angle  m  A  fn4T*  80'.  Twins  witb  tbe  bracbydome  (011)  as  tw.  plane,  tbe  vertical  axes  crossing 
at  an  angle  of  58*'80'  (microscope).  Axes  à:b:è  =  0-44  : 1 :  0*56.  H.  about  6.  G.  =  8*407.  Color 
a  délicate  bluisb-green  like  some  béryl. 

Composition,  CaMnSiO«,  analogous  to  tbe  Cbrysolite  Group  ;  corresponds  to  a  manganèse 
monticellite.     Aualysis,  Warren  : 

SiO,  MnO  CaO  PbO 

81-48  8800  28-95  1*74  =  100-17 

B  B  fuses  quietly  at  8*5.  Easily  soluble  in  bydrochloric  acid  and  yields  gelatinous  silica 
upon  evaporation.     Keacts  for  manganèse  witb  borax. 

Occurs  at  Franklin  Furnace,  N.  J.,  witb  nasonite,  brown  garnet,  axinite  and  a  little  frank- 
linite.     Named  from  yXtxvKÔi,  hlue-green,  and  XPocx,  eolor,  in  allusion  lo  its  color. 

Glauconite,  p.  688.— Extensive  beds  occur  in  Bpottsylvania  and  Stafford  Cos.,  Va.,  analysis, 
Corse  and  Baskerville.  Am.  Cb.  J.,  14,  627,  1892. 

In  Woodbnrn.  Antrim,  Ireland,  analysis,  Hoskins.  Geol.  Mag.,  2,  817,  1895. 

General  discussion  of  composition,  origin,  etc.,  Gûmbel,  Ber.  Ak.  Mllncben,  26,  645,  1896; 
also  Glinka,  Zs.  Er.,  30,  890,  1898. 

Glaucophanb,  p.  899.— Investigation  of  etcbing-figures,  R.  A.  Daly,  Proc.  Am.  Acad.  Se,  34, 

404,  1899. 

Analysis,  Beaume,  Dora  Riparia,  Colomba,  Att.  Accad.  Torino,  29,  404,  1898. 

Rhodusite  is  a  yariety  of  glaucopbane  descrlbed  by  Foullon  as  occurring  in  tbe  Eocene  Ilysch 
rocks  of  tbe  islund  Rbodus.  It  is  cbaracterized  by  a  fibrous  asbestu&-Tike  structure.  Coloi 
layender-blue.     Analysis  of  purified  material  gave  : 

SIO,        AlaO.      Fe,0.      FeO       MgO        CaO      Na,0      K,0       H,0 
55*03         0*49        15-47        7*89        11*48        0*98        6*88        0*80        1-98  =  100 

This  corresponds  to  a  glaucopbane,  in  wbich  Fe«0»  bas  taken  tbe  place  of  AliOa.    Ber.  Ak. 

Wien,  100(1),  176,  1891 
See  also  CrossiU. 

Glockebitb,  p.  970. — An  orange-yellow  ocberous  basic  ferrie  sulpbate  from  Parys  Mount, 
Anglesea,  analyzed  bv  Cburcb,  corresponds  nearly  to  2FesOt.SOt.8H9O.  Loss  of  HtO  at  100* 
18-51  p.  c,  onmoderate  ignition  12*85.   Glockerite  is  2Fe,O..SOs.6H,0.   Min.  Mag.,  11,  18,  1895. 

GKELiinTB,  p.  598.— Crystals  from  Monteccbio  Maggiore,  descrlbed  witb  new  forma  (2l30)^ 
(2183),  (12S3),  Arlini,  Giorn.  Min.,  2,  262,  1891. 

GoLD,  p.  14. — Crystals  from  tbe  Ural,  descrlbed,  new  form  (811),  Jeremejev,  Vb.  Min.  Ges., 
Prot.,  33,  60,  1895. 

Crystalline  structure  of  nuggets  investigated  by  Liversidge,  Proc.  R.  Soc.  N.  S.  W.,  31,  70, 
1897  (read  Oct.  8,  1894).  Discussion  as  to  the  origin  of  moss  gold  and  of  gold  nuggets,  Liver- 
«idge,  Proc.  R.  Soc.  N.  S.  W.,  27.  287,  803,  Sept.  6,  1893. 

Gold  containing  palladium  occurs  in  tbe  Cancasus,  Tb.  Wilm,  Zs.  anorg.  Cbem.,  4,  800,  1898L 

Occurs  in  Caïifornia  witb  albite,  barite,  calcite,  etc.,  Turner,  Am.  J.  Se.,  47,  467,  1894. 
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On  the  gold  flelds  of  the  Southern  Appnlachlans,  G.  F.Becker,  16th  Ann.  Bept.  U.  S.  G.  Snnr.» 
Part  II,  18i>4.  Of  Transvaal,  tbe  same,  18th  Ann.  Rept.  U.  8  G.  Surv.,  Part  Y,  1896.  Of  Alaska» 
the  Bame,  18th  Add.  Rept.  U.  S.  G.  Surv.,  Part  III  (also  Map  of  Alaska,  etc.,  8.  F.  Emmons, 
U.  8.  G.  Surv..  1898).  Of  Georgia,  Geol.  Surv.  Georffia,  Bulletin  4A,  Yeates,  McCallie  and 
Eing,  1896.  On  the  mining  région  of  Cripple  Creek,  Colorado,  Crosa  and  Penroae,  16th  Ann. 
Rept.  U.  S.  G.  Surv.,  Part  II. 

The  world's  production  of  gold  has  increased  at  a  very  remarkable  rate  during  the  paat 
décade.  In  1890  the  value  of  tbe  total  amount  produced  (see  ])dUn.,  p.  19)  was  lésa  than  120 
millioh  dollars;  in  1896  it  was  about  300  millions,  in  1897  387  millions,  and  the  amount  estimated 
for  1896  is  upwards  of  280  raillions.  Of  this  increase,  South  Afxica  has  contributed  relatively  the 
largest  amount.  For  the  United  States  the  amount  for  1898  is  nearly  66  millions,  or  double  ihnt 
of  1890;  for  Colorado  tbe  amount  has  increased  from  4  millions  in  1890  to  more  than  24  millions 
for  1898,  chiefly  through  the  productivity  of  the  Cripple  Creek  minet.  Canada's  amount  for  1898 
la  14i  millions,  of  which  it  is  estimated  that  the  Klondike  région  on  the  tributariea  of  the  Yukon 
Xiver  haa  yielded  12  millions. 

Ooldachmidtite.     TT.  H.  Hohbê,  km.  J.  Se,  7,  857,  1899. 

Monoclinic.     Axesa  :  S:  é  =  1*8661  : 1 :  1*2980;  /9  =  89'  11'  =  IOOaOOI.    Forms a (100), ft (010), 

c(OOl);  ^(810)./(210),TO(110).  t  (870),  /  (180);  y  (608), 
«(101),  n(201),  r(708).  w(401),  ç(801).  a?(10-0-l), 
«WO-l).  iS(ÎOl).  -y  (201),  Tr(*)l).  X(1Ô  Ol),  Z(Î4-01); 
k  (082).  Angles:  am  =  *^V  41'.  mm'"  =  123*  22', 
«  =  54**  29'.  a' 8  =  *55»  35'.  an  =  85'  17',  a'N  =  35"  W, 
a«  =  89*  ir  (mean  derived  (fol)owing  Hobbs)  from 
the  measured  angles  :  a«  =  54*  67',  af8  =  55*  85'  and 
an  =r  34*  18',  afN  =  84*  58).  In  f orm  related  U> 
calaverite). 

Crvstals  prismatic  |  i.  Twins  common,  tw.  plane 
a  (100)  (Fig.  2). 

Cleavage,  6  (010)  perfect.  Brittle.  H.  =  2.  O.  =  8-(^ 
^timated).  Luster  metallic.  Color  silver  -  white. 
Btreak  dull  myish  black.    Opaque. 

Composiuon,  AuaAgTet.    Analysis  (on  0*1  gram): 


Te  [59-64]        Au  81*41        Ag  895  =  100 

B.B.  fuses  easily  on  charooal.  givlng  a  bluish-greèn  âame  (Te)  and  yielding  a  white  sublimât» 
of  tellurium  ozide  with  a  yellowish-white  buttou  of  gold  and  silver. 

Occurs  sparinçly  at  the  Gold  Dollar  mine  in  Arequa  Gulch,  Cripple  Creek  district,  Colorado. 
Kamed  after  ProTessor  Yictor  Goldschmidt  of  Heidelberg. 

See  ul80  Calaverite  and  Krennerite, 

Oonnardite.    A.  Lacroix,  Bull.  Soc.  Min.,  19,  426,  1896.     Min.  France,  2,  279,  1896. 

Ortliorhombic  ?    In  spherules  with  flbrous  structure.     H.  =  4*5-^.     G.  =  2'246-2-26  ;  2'857 
Gonnard.     Color  white.     Luster  silky.     Transluceut.     Optically  biaxial,  positive.    Bx^  and  az. 
pi.  parallel  to  the  fibers.     Ax.  angle  very  smnll. 

Composition,  (Ca,Ma«)«AIaSiiOi6 -f  S^HaO  with  Ca:Na«  =  5:8.  Analysis,  Pisani,  quoted 
by  F.  Gonnard,  C.  R.,  73,  1448,  1871  : 

SiO,  AlsO>  CaO  Na,0  E,0  H,0 

42-3  28-1  10-0  6-7  tr.  141  =  101-2 

From  cavities  in  the  doloritic  basait  of  Gignat.  Puy-de-Dôme  and  elsewhere  in  the  same  région  ; 
early  analyzed  by  Pisani,  1.  c.  ;  in  Dana's  Min,  (p.  606)  proviaionally  referred  to  mesolite.  Named 
after  M.  (Gonnard  of  Lyons,  France. 

GosLABiTB,  p.  939. — Occurs  In  white  silky  flbrous  massée  ift  Atenbeig  (anaL).  Grftff,  Jbw 
Hiii.j  1*  76»  18i99. 

'  GOthitb»  pp.  247, 1086.^Optical  investigation  of  crystals  from  Ouro  Preto,  Bnudi,  gfving^ 
xesults  diflfering  from  those  of  Polla.  Ax.  pi.  I  a  (100)  for  red,  |  (001)  for  green  (and  yeîlow); 
optically  négative  for  both  colora.  2Er  =  58"  31 ,  2E^  =  67*  42'.  /T  =  2'5.  Peliknn,  Mm.  petr. 
Mitth.,  14.  1,  1894. 

Tbe  ocherous  variety  abundant  at  Mesabi,  Minnesota,  has  been  called  meêobiU  by  H.  V. 
Winchell,  Trans.  Am.  Inst.  Mng.  Eng.,  21,  661,  1893. 

Grahamite,  p.  1020. — A  related  minerai  substance  occurs  at  various  points  in  Texnj»,  cf. 
Duuu.li-,  Trans.  Amer.  Inst.  Mng.  Eng.,  21,  602,  1892. 

Oridn  di>cussed  (derived  like  albsrtite,  uiutahiie,  etc.,  from  the  oxidatiou  oi  petroleum)^ 
L  C.  White.  Bull.  G.  Soc.  Amer..  10,  277,  1897. 
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Graphite,  pp.  7,  1086. — ^The  relations  of  thc  différent  forma  of  cnrbon  are  discusaed  by 
Moiasan,  Anu.  Ch.  Phys.,  8,  289,  806,  466,  1896,  and  0.  R,  121,  588,  540,  1895.  AIso  by  Luzi, 
Ber.  Cb.  Gea.,  24,  4085,  1891,  26,  214,  1878,  1892,  26,  890,  1898;  Zs.  Na^.  Hnlle.  64,  224  ;  6.H. 
Ztg.,  62,  12,  1898  (cf.  Jb.  Min.,  2,  241  réf.,  1898).  Finally  by  Weinscheuk,  Zs.  Kr.,  28,  291, 
1897.  Oraphifite  of  Luzi  (1.  c),  a  siipposed  new  form  of  amorphous  carbon  (cf.  Zs.  Er.,  24,  689), 
18  sbown  by  Weinschenk  to  bave  uo  real  distinctive  characters. 

On  the  grapbite  and  associated  minerais  of  the  Pasaau  région  in  Bavaria,  see  Welnscbenk, 
Zs.  Er.,  28,  185,  1897. 

Qraphitite. — See  Graphite. 

Grbbkocxitb,  pp.  69,  1086. — Occurs  witb  wurtzite  and  amithsonite  at  tbe  LQdericb  mine, 
near  Bensberg,  Bonheur,  Zs.  Er.,  23.  649,  1894.     AIso  at  Laurion,  Greece,  (analysis,)  as  a  yellow 

SulTerulent  incrustation  ou  an  amber-colored  smitbsonite  (with  2*70  CdO),  A.  0.  Christomanos» 
[in.  petr.  Mitth.,  16,  860,  1896;  C.  R.,  123,  62,  1896. 

Grttnlingite.     W.  MuVimann  and  E.  Sehrôder,  Zs.  Er.,  29,  144,  1897. 

Rbombohedral  ?  Massive,  with  one  distinct  cleavage;  resembling  tetradymite.  G.  =  7*821. 
CfOlor  gray,  tamishing  blnck. 

Composition,  BliTeS.  or  Bi^Te.S)  with  Te  :  S  =  1 : 8  ;  thla  requires,  tellurium  12*0,  sulphur 
0%  bismuth  78*9  =  100.     Analyses  : 

Te  12-82  8  9-81  Bi  79-81  =  101  44 

12-66  9-40  78-82  =  10088 

From  Cumberland,  England  ;  an  approximate  analybls  waa  earlier  made  by  Ranunelsbeig 
(îfln.  Ch.,  p.  6,  1875). 

Quanabacolto,  Quanabaqnlte. — See  Quarts, 

GuABiNiTS,  p.  717. — The  absence  of  titanium,  early  shown  by  Mauro,  is  confirmed  by  O. 
Bebuflat.    Analysis  gave  : 

BiO,        Y,Os(?)       Fe,0»         AI.O»         Ce,0»  CaO  Na.O         E,0 

84-84        .   1-28  1-69  2587  845  26*20  657  1*66=99-91 

Calculated  formula:  2(Na,E)tO.8CaO.5(Al,Fe,Ce),Ot.l0SiO..  Lab.  Chim.  Napoli,  1894; 
abstract  in  Zs.  Er.,  26,  219,  1896. 

GUMMITB  (Eliaalte),  p.  892. — Investigations  of  gases  yielded,  Lockyer,  Proc.  Roy.  Soc.,  69,  1, 
1895.  > 

Onnnarita.  O.  Landstrâm,  G.  FOr.  FOrh.,  9,  868,  1887.  A  briefly  described  nickel-iron 
Bulphide  containing  S  45 p.  c,  Ni  22,  Fe  88;  formula  sugeested  8Fe8,.2NiS.  Color  tin-white 
with  linge  of  yellow,  tarnisbing  yellowish  brown.  G.  =  4-4.  Not  magnetic.  Dissolves  with 
difflculty  in  hydrochloric  acid  ;  more  easily  in  aqua  regia  with  séparation  of  sulphur.  Occurs 
embedded  in  pyrrhotlte  at  Rud,  parish  of  Skedevl,  OstergOtland. 

Gtpbum,  p.  988.— Oryst. — Discussion  of  symbols  of  doubtful  forms,  Cesâro,  Bull.  Ac.  Belg., 
29,  885.  1895.  Crystals  from  Gireeuti  with  (850).  Eraatz.  Zs.  Er.,  27,  604,  1896.  Harz.  forma 
(510),  (850),  etc.,  Luedecke,  Min.  a.  Harzes,  877,  1896.  From  the  environs  of  Paris,  forms  (208), 
(011).  (081),  (211),  (649),  (15-21-26),  Lacroix.  Bull.  Soc.  Min.,  21,  89, 1898,  and  N.  Arch.  Mus.  Paria» 
9,201. 

On  cleavage-planes,  Cesàro,  Ann.  Soc.  G.  Belg..  Mem.,  22,  28,  1895. 

Ou  gliding-planes,  Nies,  Zs.  Er..  30,  662.  1899 

On  etchiug-figures,  Viola.  Zs.  Er.,  28,  578.  1897  ;  nlso  E.  von  Eraatz,  Zs.  Er.,  30,  662,  1899. 
Corrosion-figures  dae  to  loss  of  water,  Sohncke,  Zs.  Er..  30,  1,  1898. 

Analysis  of  saline  water  contaiued  in  cavities  in  crystals  from  Sicily,  Hj.  SjOgren,  Bull.  G. 
Inst.  Upsala,  1,  277,  1898. 

On  Uie  formation  of  incrustations  in  caves,  G.  P.  Merrill.  Proc.  U.  S.  Nat.  Mus.,  17,  77.  1894. 

Glgantic  crystals  bave  been  obtained  from  a  cave  at  South  Wnsb,  Wayne  Co.,  Utah,  see 
Talmage,  Science,  21.  p.  85,  Feb.  17.  1898.  On  the  occurring  forms  includiu?  (450)  or  (840) 
and  (018),  see  Moses,  School  Mines  Q.,  14.  825,  1898  ;  also  G.  O.  Smith,  Jobns  Hopkins  Univ., 
112,  May,  1894. 

Crystals  containing  fine  sand,  about  50  p.  c.  occur  at  Carcote.  Bolivia,  Poblmaun,  Yb.  Ver. 
Santiago,  2,  238,  1892.  Also  otbers  similar  from  the  Astrakan  steppes  described  by  Doss.  Zs.  G. 
Ges.,  49,  148,  1897. 

Hainita.    Joê,  Blumrteh,  Min.  petr.  Mitth.,  13.  472,  1898. 

Triclinic.  In  slender  needles  and  plates.  Twins  tw.  pi.  a  (100).  Angles  ab  =  78"  14',  b  A 
hko,  =  81  è'.     Cleavage  :b  (010)  rather  perfect  :  n  (100)  faintly  indicated.      Brittle.     H.  =  5.     Q. 
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=  8*184.  Lutter  Titreous  to  adamantine.  Color  wine-yellow,  honey-yellow,  colorless.  Optically 
-f.  Ax.  pi.  1  h  and  oblique  to  a.  Ax.  angle  large.  Dispersion  strong  ;  p  >  e.  Biréfringence 
low  ;  y— a  =  0012.     Pleochrolsm  not  marked  ;  c>  t  >  a. 

Qualitative  trials  nmku  it  a  silictite  of  sodium,  calcium,  titanium  and  zlrconium  ;  probably 
allied  to  wOhlerite,  mosandrite,  làvenite,  etc. 

Occura  in  crystals  in  cavitities,  and  in  embedded  needles  or  plates  of  the  groundmass  of  the 
phonolite  of  the  Hohe  Hain,  near  Mildenau  in  northern  Bohemia. 

Halitb.  pp.  154,  1086.— Description  of  crystnls  (artif.)  with  h  (410),  n  (211).  p  (221).  r  (882). 
Traubc,  Jb.  Min.,  2,  163,  1892.  Starunia,  crystals  with  the  rare  form  (210),  Pelikan,  Min.  i>etr. 
Mitth..  12,  48^,  1892. 

Capillary  relations  of  crystal  faces  with  référence  to  the  mother  liquor  (also  of  «ylvite), 
,  Bereut,  Zs.  Kr..  26,  529,  1896. 

*  Investigntiou  of  tenacity,  Sella  and  Voigt,  Wied.  Auu.,  48,  636.  1893. 

Refractive  indices  for  lon^  wuves,  Rubens  and  Snow,  Wied.  Ann.,  46, 
529,  1892.  dispersion  in  the  infra-red,  Paschen,  Wied.  Ann.,  63,  387.  1894. 
Dispersion  and  jibsorption,  Rubens  and  Trowbridge,  Wied.  Ann.,  60,  724, 
1897:  Am.  J.  Se,  6.  m,  1898. 

The  skeleton  crystals  of  calcite  (resembling  chiastolite>  embedded  in 
black  slate  at  West  Springfield,  Mass.  (and  at  other  points),  and  yariously 
interpreted  (see  Min.,  p.  222),  are  shown  to  be  pseudomorphs  after  sait  by 
Kmerson,  Bull.  U.  S.  6.  Surv.,  126,  146,  1895. 

Hamlinitb,  p.  762. — Occurs  in  ciystals  (Fier.  1)  with  the  forma  r  (lOÎl), 
/  (0221)    associated    with     bertrandite     in    Oxford    Co.,     Maine  ;     thèse 
(G.  =  3*159-3-288)   hâve  been   analyzed   by  Penlield  (Am.  J.  Se.,  4,  318, 
__      ,.   .  1897)  and  the  unkiiown  composition  of  the  rainerai  thus  determined,  yIz.: 

Hamlinite.         Al«Sr(OH)TP,OT  or  [Al(OH),],[8rOH]P,Ot.  In  2,  the  SIO..  Fe,0.,  K.O.  Na,0 
hâve  been  deducted  as  impurities. 

P,0.    A1,0,      SrO    BaO    H,0      F 

1.  128-92    32-30    1848    400    1200    1-93  SiO,  096,  K,0  0-84,  Na,0  040,  Fe,0,  0-90=100l8 

[OessO  0-81)  =99-37 

2.  30-20    32-67    1925    418    12-58    2-01  =  100  84  (less  O  0  84)  =  100 

Hancocldta.    8.  L,  Penfidd  and  C,  H.  Warren,  priv.  contr. 

Monoclin ic.  In  very  small,  lathshaped  crystals  and  crystal  aggregates.  Habit  like  that  of 
epidote.  Forma  a  (100),  c  (001),  0(101),  r(ÎOl)  and  n  (îll).  Approximate  measurements  of 
the  angles  gave  values  near  those  of  epidote.  Color  of  the  mass  brownish  red  :  of  an  isolated 
crystal  uuder  the  microscope,  golden-brown  for  rays  vibrating  parallel  to  the  axis  of  symmetiy 
and  soinewhat  variable  for  the  direction  at  right  angles  to  this.  A  crystal  shows  a  délicate 
greenish-brown  color  near  the  termination  and  a  pale  rose  at  the  attached  end.  Ax.  pi.  |  b  (010). 
2V=  50"  approximately.     Cleavage  biisal.     H.  =  6-7.     G  =  4-03. 

Analysis  (Warren)  as  yet  incomplète,  but  shown  to  be  a  silicate  of  aluminum,  ferrie  iron,  lead, 
calcium  and  strontium.  Tields  a  small  amount  of  water  and  may  be  expected  to  conform  to 
the  genenil  formula  of  the  epidote  group.  Fusible  B.B.  with  intumescence  at  8  to  a  black 
globule.  Alone  on  charcoal  becomes  magnetic.  With  soda  on  charcoal  rives  a  coating  of  lead 
oxide.  Insoluble  in  hydrochloric  acid,  but  after  fusion  dissolves  and  ylelds  gelatinous  silica 
upon  evaporation. 

Occurs  at  Franklin,  N.  J.,  with  clinohedrite,  axinite,  gamet,  phlogopite,  willemite,  rœblingite, 
native  lead  and  oopper.    Kamed  after  Mr.  £.  P.  Hancock  of  Burlington,  N.  J. 


Hanksitb.  p.  920. — Borax  Lake,  San  Bemardino  Co.,  Cal.,  analyses  (deducting  insoL,  0'19, 
0121  p.  c),  J.  H.  Pratt  :  1^ 


80. 

CO, 

Na,0 

Cl 

E 

Tabular  eryêt.                   46-11 

5-66 

43-53 

2-215 

2-485  =  100 

Prùmatie  eryêt,  Fig.  1     46-92 

5-65 

43  74 

2-29 

2-40   =100 

O  \0' 


m 


m 


The  chlorine  is  shown  to  be  essential,  and  the  following  formula  is  obtained  : 
9Na,804.iiNa,CO,.KCl.  Indice8(Na):  û>  =  1 -4807.  6  =  l  4614.  Am.  J.  Se.  2. 188, 1896. 
On  the  formation  of  artificial  crystals,  A  de  Schulten,  C.  R.,  123.  1825,  1896. 

Hardystonlte.    J.  E.  Wolff,  Proc.  Amer.  Acad.  Se,  34.  479.  1899. 

Tetragonal.     In  crranular  masses  showing  good  cleavages  |  c  (001),  also  secondaiy  H«^"»te- 
cleavagès  |  a  (100)  and  m  (110).     H.  =  8-4      G.  =  8  396.    Luater  vitreous.    Color  white.      OptS> 
tically  uniaxial,  négative.     Biréfringence  high. 
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Composition  essentlallj  Ca^ZoSiaOT  or  2CaO.Zn0.2SiOi  ;  perbaps  related  to  gaDomalite 
(Min.,  p.  422).  Manganèse  replaces  part  of  the  zinc  and  magnésium  of  tbe  calcium.  Analysis 
<al8o  otbers  less  complète)  : 

SiOs  ZnO  MnO  CaO  MgO         Fe.O,  Ign. 

8810  24-80  1-50  38-85  162  057  0*52  =  10046. 

B  B.  fuses  with  difflculty  to  a  cloudy  glass.  giving  a  red  calcium  flame  ;  on  charcoal  glows  ana 
yields  ii  sublimate  of  zinc  ozide.     Qelatinizes  easilv  witb  bydrocbloric  acid. 

Obtained.  from  tbe  Kortb  HiU  mine  at  Franklin  B'urnace,  N.  J.  Occurs  in  a  fine  granular 
buiided  ore  associated  witb  willemite,  rbodonite  and  franklinite.  Named  from  tbe  towuship  in 
wbicb  tbo  locHlity  is  situated. 

Harmotome,  p.  581. —  Anal3rsi8  from  tbe  Beaver  mine,  Tbunder  Bay  district,  Ontario,  Hoff- 
mann, Uep.  G.  Canada,  6,  16R,  1889-90. 

Bastingsite.     F.  D.  Adams  and  J,  B.  Harringttm,  Am.  J.  Se,  1,  210,  1896.— See  Amphibole. 

Hauchecomite.     Scheibe,  2a,  G.  Ges.,  40,  611,  1888;  Jb.  preuss.  G.  Land..  1891,  p.  91. 

Tetragonal.  Axis  é  =  1 -05215  ;  001  A  101  {ce)  =  46*  27J'.  Forms  :  a  (100),  c  (001),  m  (110), 
e  (101),  è  (112),  p  (111).  Angles  :  ep  =  56"  6'.  mê  =  ♦59"  10\  In  tabular  crystals,  pyramidal  or 
sbort  prismatic.    H.  =5.     Gr  =  6*4.     Luster  métal  lie.     Color  ligbt  bronze-yellow. 

Composiiiou,  (Ni,Co)T^S.Sb,Bi)0.     Analyses,  1,  R.  Fiscber  ;  2,  8,  Hesse:  4,  Fraatz  : 


S 

Bi 

Sb 

As 

Ni 

Co 

Fe 

Zn            Pb 

22-71 

2406 

5-69 

1-96 

41-08 

2-88 

0-89 

012         0-64=   99-98 

22-88 

24-51 

6-74 

0-90 

4505 

0-70 

0-27 

—          0-08=10108 

22-62 

28-72 

6-23 

0-45 

45-88 

0-82 

0-17 

—            —   =    99-88 

22-71 

24-74 

814 

8  04 

45-26 

— 

tr. 

-     Cu009=    98-98 

Occurs  witb  millerite,  bismutbinite,  etc.,  in  cavities  in  siderite  at  tbe  Friedricb  mine,  near 
Hamm  a.  d.  Sieg,  Prussia. 

HAUSMANinTB,  pp.  280,  1086.— Ilmenau,  analyses,  Gorgeu,  Bull.  Soc.  Cbim.,  9,  658,  1893. 

Hautefenimte.    Michel,  Bull.  Soc.  Min.,  16,  88. 1898,  and  C.  R.,  116,  600,  189a 

Monoclinic.  In  lamellar  masses  witb  radiated  structure  :  thèse  are  made  up  of  minute  pris- 
inatir  crystals  witb  tbe  forms  a  (100),  h  (010),  ç»  (110). 

Cleavage:  dperfect.  H.  =  2*5.  (>.  =  2'485.  Colorless.  Transparent.  Optically-f-.  Ax.  pi.  |  5. 
Bx^  inclined  45   to  a,    2£7  =  88"*.    n,  =  1*52.    Dispersion  p  <  «  ;  inclined  strong. 

Composition,  (Mg,Ca)sriOi  -f  8HsO.  Tbis  Is  like  bobierrite  except  in  tbe  calcium  présent.  Tbe 
two  minerais  also  differ  optïcally.     Analysis  : 

P.O.  MgO  CaO  H,0 

84  52  2512  5-71  84-27  =  9962 

B.B.  exfoliâtes  and  fuses  to  a  greenisb-wbite  globule.    Dissolves  witb  difflculty  in  acids. 
Occurs  witb  apatite,  monazite  and  pyrite  at  tbe  mines  of  Odegaarden,  Bamle,  Norway.   Named 
after  M.  Hautefeuille. 

Haïjtnitr.  p.  481.— A  variety  from  tbe  Eaiserstubl  exbibits  pbospborescence,  Brauns,  Jb. 
Min.,  1,  84.  1899. 

Heazlewoodite.  W.  F,  Pettârd,  Catalogue  of  Minerais  of  Tasmania,  p.  47,  1896.  A  sulpbide  of 
nickel  and  iron  related  to  pentlandite,  occurring  in  narrow  bands  in  tbe  serpentine  of  Heazlewood, 
Tasmania.  Color  liebt  yellow-bronze  ;  streak  ligbt  bronze. 
Higbly  magnetic.  H.  =  5.  G.  =  4*61.  Bicb  in  nickel,  up  to 
88  p.  c,  but  not  analyzed. 

HsDBNBEBGiTB.— See  I^/Toxene, 

Hedyfhane,  p.  775.— Occurs  in  distinct  crystals  at  tbe  Hars- 
tigmine.  Norway,  witb  tepbroite  in  cal  cite.  Hexagonal  ;  forms  : 
fn,  tf,  r,  X,  a(30S2).  y,  «,  a;  axis  é  =  0-7063.  or  near  tbat  of  apa- 
tite. Cleavage  «(lOll).  H].  SjOgrcn.  G.  Fôr.  FOrb.,  14,  250, 
1892  ;  Bull.  G.  Inst.  Upsala,  1,  11,  1898. 

Hkintzite,  p.  885.— Ciystals  from  Westeregeln  examined  by  ti*»/«^»^i,««« 

Bùckinç,  Ber.  Ak.  Berlin.  68,  1895.  Hedypbane. 

Luedecke  remarks  on  tbe  identity  of  beintzite,  bintzeite  and  kaliborite  (Min.,  p.  885),  Zi. 
Ges.  Nut.  Halle.  64.  428.  1892. 
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Helvitb.  p.  434. — Schwarzenberg,  asaociated  with  fluorite,  scheellte,  etc.  ADalysis  after 
deducting  tluorite  (correspondinr  to  816  p.  c.  CaO)  :  SiO.  89*88,  FeO  4*45,  MnO  44'48,  BeO- 
14  92.  AUO,  0-77,  S  5  03  =  102  98.     G.  =  8-202.     Miers  and  Prior,  Min.  Mag.,  XO,  18.  1892. 

Discussion  of  composition  with  the  conclusion  tliat  the  ratio  Be  :  Mn  -|-  Fe  -|-  Zn  is  constant, 
=  1:1;  bence  the  formula  8Be(Mn,Fe,Zn)Si04+(Mn,Fe,Zn)8,  Retgers,  Zs.  phys.  Ch.,  20, 488, 1896 

Hbmatitb,  pp.  218,  1087. — Ciyst.  study,  Framont,  Schweitzer  [Inaug.  Diss.,  Strassburg^ 
18921,  Zs.  Kr.,  24,  627,  1895.  Crystals  from  Puy  de  la  Tache,  Mont  Dore,  with  uew  forms,. 
F.  Gonnard,  C.  K.,  126,  1048,  1896.  Artiûcial  crystals  with  /i  (01Î5),  etc..  Doss,  Zs.  Er.,  20.. 
667,  1892. 

Refractive  indices  measured,  mean  value  for  A  2*834,  for  0  2*964,  Wûlfing,  Min.  petr.  Mitth., 
16,  68.  1895. 

Occurrence  of  hématite  and  martlle  ores  in  Mexico,  Hill,  Am.  J.  Se.,  46, 111,  1893. 

On  thé  action  of  a  powerful  magnet  upon  minerais  containine  iron.  as  hématite,  limonite,. 
siderite,  franklinite,  etc.,  see  Wilkens  and  Nitze,  Trana.  Am,  Inst. Mng.  £ng., 26,  851,  Feb.,  1896. 

Hebctnitb,  p.  228. — From  the  Yeltlin  forming  a  granular  aggregate  with  corundum, 
sillimanite,  etc.,  analysis  by  Linck,  after  deducting  2*8  p.  c.  pyrrhotite:  AUOs  61*21,  FeiOi- 
8-18,  FeO  25-98,  MgO  9*63  =  100.    Ber.  Ak.  Berlin,  47,  1898. 

Hkrdebitb,  p.  760. — Sbown  by  Penfleld  (Am.  J.  Se.,  47.  829, 1894)  to  be  monocllnic  in  crystal- 
lization.    Axes  d  :  5  :  é  =  0*68075  :  1 :  0*42742  ;  fi  =  *89*  64'  for  crystals  from  Paris,  Me.     Forms  : 
a  (100),  b  (010),  e  (001)  ;  m  (110),  l  (120),  m  (180)  ;  d  (101),  e  (802).  e  (802),  ^  (801)  :  u  (011),  i  (032), 
V  (081),  f  (061)  ;  r  (112),  p  (111).  g  (382),  n  f881).  o  (441),  q  (882),  n  (881)  ;  k  (122).  io  (812-4).  r  (121)^ 
{B  (862),  9  (894),  p  (891).    Alao  y  (181  <>'  Î8l).    Angles  mm"'  =  64*  29^,  ci  =  MÔ*  2^ ,  ôc  =  *8r  ST.. 

2. 


1. 


Paria. 


3. 


HebroQ. 


Paris. 


7. 


Figs.  4-6,  Stoneham. 


8. 


Greenwood. 


Oreeuwood. 


Aubum. 
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Crystals  sometimes  monocliDic  In  liabit  (Paris),  but  comxnoDly  penetration-twiDs  with  c  (001) 
as  tw.  pi.  and  tben  pseudo  nrtborbombic,  analogous  to  stilbite  (Fige.  4,  6).  SectioDS  |  b  (010)  sbow 
inclined  extinction  ;  c  A  é  =  Bx^  a  ^  =  —  2i' 


for  Na.  Dispersion  inclined,  distinct. 
P  =  1  -632. 2H.  =  70-  44'  and .  •.  2V^  =  71*  Sy 
for  Na.  Paris.  Also  fi  -  1-612,  2H.  =  66*  0*, 
.  •.  2V.  =  68*  7'.  again  2E.  =  128'  25'  for  Na, 
Stonebam.  Sections  of  twins  sbow  mono- 
•cliiiic  cbaracter  (Figs.  10,  11  (cf.  Fig.  5». 

Tbe  composition  is  shown  to  vary  accord- 
iug  to  tbe  relative  amounts  of  fluorine  and 
bydroxvl  présent,  tbe  gênerai  formula  being 
•Ca[Be(P.  0H)]P04.  Tbe  pure  fluor-herdmite 
bas  uot  been  noted  as  yet,  but  tbe  Stonebam 


11. 


Stonebam. 


G. 

P.O. 

BeO 

CaO 

H,0 

P 

Paris 

2-952 

44  05 

16-18 

84-04 

5-85 

-      insol.  0-44 

Hebron 

2-975 

48  08 

16-18 

[84-85] 

616 

0-42    =100-18 

minerai  is  a  hydro-fluor-herderiie,  wbile  tbat  from  Paris  (new  local.)  and  Hebron  is  hydro-Tierderite 
as  sbown  below.  Greenwood  is  anotber  new  locality  affording  botb  kinds.  Analyses,  1,  2, 
H.  L.  Wells,  quoted  by  Penfleld,  also  Am.  J.  Se,  44.  114,  1892.  Anal.  2  after  deducting  527 
insol. 


=  100-51 


Hessite,  pp.  47,  1087. — San  Sébastian  distr.,  Jalisco,  Mexico,  analysis  by  J.  S.  de  Benneville. 
quoted  by  Gentb  and  Penfield,  Am.  J.  Se,  43.  187,  1892. 

Occurs  iu  Yale  district,  Br.  Columbia,  Hoffmann,  Rep.  G.  Canada,  8,  IIR,  1896. 

Hetbromorphite,  p.  122.— See  PUtgioniU, 

Heulanditb,  p.  574.  —  Grystals  described  from  Tulfertbal,  Tyrol,  Habert,  Zs.  &.,  28, 
1350,  1897. 

Relation  io  pbysical  cbaracters  and  composition  to  brewsterite,  stilbite,  etc.,  discussed  by 
Rimie,  Jb.  Min.,  1,  12,  1892. 

Analysis  from  tbe  granité  on  tbe  Strutb,  Tburingia,  Fomme,  Ber.  pbys.-med.  Soc.  Erlangen, 
26,  1898.  Also  from  Antbracite  Creek,  Gunnison  Co.,  Colo.,  Ëakins,  Bull.  U.  S.  G.  Surv..  00,  62. 
1892.  From  Pula,  Sardinia  (anal.,  2*55  p.  c.  BaO),  Lovisato,  Rend.  Accad.  Linc,  6  (1),  260, 1897; 
Riv.  Min.  Ital.,  18,  88,  1898. 

Résulta  of  treatment  witb  sulpburic  acid  and  bydrocbloric  acid,  Rlnne,  Jb.  Min.,  1,  189,  1896. 

HiSLOFiTE,  p.  266.~See  Galette. 

I 

Hoeferite.     HOferite,  F.  Katger,  Min.  petr.  Mitth.,  14,  619,  1896. 

Amorpbous  ;  eartby,  granular  or  scaly.  H.  =  1-8.  G.  =  2*84  (air-dried).  Luster  glim- 
-raery  to  greasy.  Color  siskin-green,  also  apple-  to  grass-green.  Streak  aligbtly  ligbter.  Adberes 
to  tbe  tongue. 

Composition.  2FesOs.4SiOi.7H,0  ;  or  FesOs.SiOt.HiO  if  tbe  water  lost  at  120"  Is  neelected 
=  Silica  85*2,  iron  sesquioxide  46*6,  water  18-8  =  100.  Henoe  closely  related  to  cbloropa!  (non- 
tronite).    Analyses  : 

SiO,  Pe,0,*       Al.O.  Tgn. 

86-14  45-26  1*11  18-15  =  100-66 

85-88  46-64  18*20  =  100*72 

■IncludesalittleFeO. 

B.B.  becomes  reddish  brown,  tben  dark  grayisb  black,  and  fuses  with  difflculty  to  a  black 
magnetic  slag.  Insoluble  in  dilute  acids,  and  only  in  part  decomposed  by  hot  sulpburic  acid  witb 
séparation  oi  pulvérulent  silica. 

Occurs  at  Kfitz,  near  Rakonitz.  Bobemia.  at  tbe  formerly  worked  antimony  mines.  Named 
after  Professor  H.  Hoefer  of  Leoben. 

HoFBiTB,  p.  808.— Grystals  described  from  Moresnet.  Belgium,  G.  Cesàro,  Mem.  Acad.  Bel  g., 
63,  1897. 

HuMiTB  Obouf,  p.  685. — Analyses  on  caref  ully  selected  material,  Identified  by  crystallograpbic 
study,  baye  enabled  Penfleld  and  Howe  (Am.  J.  Se.  47,  188, 1894)  to  establish  the  following 
formulas  for  tbe  tbree  species  of  tbe  group  : 

Cbondrodite,  Mg,rMg(P,0H)],rSi04)i 
Humite,  Mg.rMgg;,0H)1,fSi04t 

Clinobumite,  Mg»[Mg(P,OH)J.[8iO«j4 
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Thèse  formulas  vaiy  progressively  by  an  increase  of  one  molécule  of  (MgtSi04),  and  thit 
▼ariation  is  closely  connected  with  tbe  crystallization  (see  Min.,  p.  534).  The  vertical  axes  are  in 
tbe  ratio  of  5  :  7  :  9,  tbat  is,  of  tbe  total  number  of  magnésium  atoms  présent.  Tbe  same  resuit 
was  reacb('d  at  iiearly  the  sume  time  by  Hj.  BjOgren,  Bull.  G  Inst.  Upsala,  2,  39-54,  1894. 

Pentield  atid  Howe  also  remarked  that  anotber  member  of  tbe  séries,  baving  the  composition 
Hg[Mg(F,0H)]Si04,  was  to  be  expected,  wbose  axial  ratio  sbould  be  about  1  086: 1: 1  887,  /tf  =  90*. 
Tbis  would  tben  give  for  tbe  vertical  axes  of  tbe  four  compounds  tbe  ratio  of  3  :  5  :  7  :  9  A 
member  of  tbe  groiip  baving  tbis  form  was  later  discovered  by  Hj.  SjOgren  and  called  ProUeiiU^ 
Thougb  not  yet  analyzed,  its  coraiv)silion  is  probably  expressed  by  tbe  formula  given  above.. 
See  Proleetite,    Cf.  also  Lewis,  Min.  Mag.,  11,  137,  1896. 

A  full  study  of  tbe  form  und  optical  cbaracters  of  crystals  of  tbe  tbree  mem'bers  of  tbe  group, 
bumite,  cbondrodite,  clinobumite,  bas  been  also  given  by  S]5gren,  G.  For.  FOrb.,  14,  423,  1892; 
Bull.  G.  Inst.  Upsala,  1,  16-40,  1892. 

A  bumite,  occurring  iu  serpentine  in  tbe  Allalin  région,  Valais,  Switzerland,  contains  no- 
fluorine,  bavinff  the  composition  Mgi(MgOH)t(Si04)i,  see  analyses  by  Jannasch  and  Locke,  Zs.. 
anorg.  Ch.,  7,  92,  1894;  occurrence  descnbed  by  Scbafer,  Min.  Mittb.,  15,  126,  1895. 

HuRONiTE,  p.  340. — Investigation,  cbemical  and  microscopic,  sbowiiig  it  io  be  a  basic  plaglcK 
clase,  more  or  less  altered  to  saussurite.  Barlow,  Ottawa  Naturalist,  9,  25  ;  Jb.  Min.,  1,  430  réf., 
1897. 

Hydrocalcite.  K  Koêmann,  B.H.  Ztg.,  No.  88,  1892  ;  Zs.  G.  Ges.,  44,  155,  1892;  Jb.  Min.. 
1,  260  réf.,  1894.  A  soft  white  pulpy  substance  occurring  in  a  limesioue  (ave  at  Wolmsdorf, 
Glatz,  Silesia.  Dried  over  sulpburic  acid,  ir  yields  tbe  composition  CaCO(OH)«  or  CaCOs.2HsO. 
Wben  free  from  water  it  forms  h  **  Bergmilcb,"  containing  needie-like  crystals  wilb  strong  double 
refraction.     The  author  would  regard  tbe  **  Bergmilcb  "  as  a  third  form  of  calcium  carbonate. 

Htdrofrakklinitb,  p.  259. — See  Chalcophanite, 

Htdrooiobbrtitb.  p.  305.— A  minerai  provisionally  referred  bere.  but  perbaps  new,  bas 
bcen  noted  by  Bruçuatelli  at  tbe  amianthus  deposits  of  val  Brutta.  In  loose  aggregates  of  pHs- 
matic  (orthorhombic)  crystals,  biaxial  with  parallel  extinction.  G.  =  2*013.  Anaiysis:  CO*  21*85, 
MgO  48-32,  H,0  34*32  =  99*49.  Rend.  Ist.  Lombarde,  30, 1109, 1897.  and  Riv.  Mfn.  Ital..  18.  44» 
1898  ;  also  Zs.  Er..  31,  54,  1899. 

Hydrohkrderitb. — See  H&rderiU, 

Hydrozincite,  p.  299.— Analysls  from  Bleyberg,  Belgium,  G.  Cesàro,  Mem.  Acad.  Belg.,. 
63.  1897. 

IcE,  p.  205. — Pbotographs  of  snow-crystals.  G.  Nordenskiôld,  Bull.  Soc.  Min.,  16,  59,  1893». 
and  G  FOr.  Fôrb.,  20,  163,  1898.  Also  by  W.  A.  Bentley,  noted  by  J.  E.  Wolff.  Proc.  Am. 
Acad..  33.  481,  1898    and  Bentley  and  Perkins.  Pop.  Sci.  Monthly,  May.  1898. 

Resemblance  of  spberical  crystals  to  çhondrules  in  météorites,  Rinne,  Jb.  Min.,  1,  259,  1897. 

Plasticity  of  crystals  measured,  Mûgge,  Jb.  Min..  2,  211,  1895. 

Observed  in  bollow.  bopper-like.  hexagonal  crystals,  Grossmann,  Proc.  Roy.  Soc.,  64,  113, 
1894. 

Density  determiiied.  E.  L.  Nicbols,  Phvs.  Rev.,  8,  21. 1899.  Tbe  final  résulta  for  0*  reacbed 
are  :  0*9181  for  natural  ice,  0*9161  for  artibcial  ice  (obtained  with  Cd  and  ether). 

Iddingaite.  A,  C.  Latosan,  Bull.  G.  Univ.  Cal..  1.  31,  1893.  A  minerai  substance  occurring 
in  the  c.irmeloite  (augite-andesite)  of  Carmelo  Bay,  Califomia,  probably  un  alteration-product  of 
chrysolite.  Structure  lamellar.  Cleavage  easy  |  a  (100)  ;  also  parallel  to  a  bracbydome  of 
80''.  H.  =  2*5.  G.  variable,  2*839  a  maximum.  Luster  ou  a  (cleavage)  bronze-like.  Color 
brown.  Optically  biaxial.  Ax.  plane  |  010  and  ±  a  (cleavage).  P'eocbroism  on  a  cbestnut-  and 
lemon-yellow.  Absorption  t  >  t  >  H.  A  silicate  of  iron,  calcium  and  magnésium.  B.  B.  in- 
fusible.   Finally  decouiposed  by  bydrocbloric  acid.     Named  after  Prof.  J.  P  Iddiogs  of  Chicago. 

Idrizite.  A,  Sehrauf,  Jb.  G.  Reicbs..  41,  379,  1892.  A  sulpbate  related  to  botryogen  from 
the  Idria  mercury  mines  in  Carniola.  Compact  to  cystalline.  Color  yellow-gray.  H.  =  3.  G. 
=  1  829.  Analysis  gave:  80,  33-94.  A1,0,  8*59.  Fe,0,  8*70,  Pe(Mn)0  8*10.  MgO  4-51.  H,0 
40*80  =  99*64.  Tbe  formula  (Mg,FeKFe.Al),Si»Ois  +  16H,0  is  deduced.  Insoluble  in  bot 
or  cold  water,  but  soluble  in  dilute  hyarocbloric  acid. 

Ilicenitb.  p.  217. — Discussion  of  composition  leading  to  formula  FeTiOi,  Th.  Koenig  and 
G.  von  der  Pfordten,  Ber.  Chem.  Ges.,  22,  1488,  2070,  1889.     Tbis  subject  has  been  also  treated 
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by  Penfield  and  Foote.  A  new  analysis  (Foote)  of  the  crystallized  minenil  (G.  =  4*345)  f  rom 
Layton'8  Farra.  Warwick.  N.  Y.,  gave  :  (f)  TiO,  5729,  SiO,  0-87,  FeO  2415.  MgO  15-97.  MnO 
1*10,  FesOt  1*87  =  10075.  Tliis  (whicn  confirms  tbe  analysis  of  Rammelsberg)  yields  the 
formula  RO.TiOi.  where  R  =  Mg  and  Fe.  Hence  it  is  inferred  that  tbe  pomposition  sbould  be 
regarded  as  an  isomorpbous  mixture  of  MKO.TiOa  and  FeO.TiOs.    Am.  J.  Se.  4,  108.  1897. 

Variety  coutaining  11*9  (|)  p.  c.  MgO.  from  tbe  Magnolia  district,  Colorado,  analyzed  by 
Wbitaker  (G.  =  444),  Colorado  Se.  Soc.,  Feb.  5,  1898. 

Analysis  from  Bedford  Co..  Va..  Peck.  Am.  Cb.  J..  19.  282.  1897. 

Ilyaite.  pp.  541,  1087. — Occurs  in  crystals  with  rbodonite  (bustamite)  at  Cap  Bon-Garonne. 
Algeria.  Gentil.  Bull.  Soc.  Min..  18,  410,  1895.  Also  occurs  near  the  bead  of  Barclay  Sound, 
Vancouver  Is..  Br.  Columbia  (analysis).  Hoffmann.  Rep.  G.  Canada.  6,  12R,  1889-90. 

Inssitb.  p.  564. — Crystals  from  Jakobsberg.  Kordmark.  Sweden,  described  by  Hamberg. 
sbow  the  forms  :  a  (100).  b  (010),  c  (001).  d  (011).  g  (201).  and  /  (âOl)  new  ;  analysis.  G.  Lundell  : 
SiO,  42-92.  MnO  36-81.  PbO  0-78,  CuO  8-68.  MgO  0-87,  H,0  10  48  (0*62  over  H.SO*)  =  99*49. 
G.  Fôr.  Fôrh.,  16,  823.  1894. 

loLiTB,  p.  419. —  Crystals  from  Selrain.  Montavon  and  tbe  Pitzthal  in  tbe  Alps,  described  by 
Gemb6ck  (new  forms  850.  120.  160.  501.  851.  261.  281).  Zs.  Er..  29.  805.  1898. 

Occurrence  in  an  eruptive  rock  from  S.  Africa.  Molengraaf.  Jb.  Min.,  1.  79.  1894. 

Expérimental  investigation  of  conditions  of  formation  in  a  magma,  Morozewicz.  Min.  petr. 
Mltth..  18.  22.  1898. 

Ibon,  pp.  28.  1087.— Discussion  of  twinning  structure,  Linck.  Zs.  Kr.,  20.  209.  1893  ;  Ann. 
Mus.  Wien.  8.  118.  1898.  See  also  pnpers  by  Coben  on  the  investigation  of  meteoric  iron, 
Ann.  Mus.  Wien,  7,  143.  1892  ;  9,  97,  1894  ;  12,  42.  119.  1897. 

Many  papers  on  meteoric  irons  bave  been  publisbed  (Am.  J.  Se.  Ann.  Mus.  Wien.  Ber.  Ak. 
Berlin,  etc.)  See  also  tbe  classification  of  météorites  and  catalogue  of  Vienna  collection.  Brezina, 
Ann   Mus.  Wien.  10.  281.  1895. 

Terrestrial  native  iron  occurs  in  minute  spberules  in  feldspar  in  Cameron  townsbip,  Nipissiiig 
district.  Ontario,  Hoffmann.  Rep.  G.  Canada,  6.  28R.  1895.  Noted  also  in  connection  wiih  tbe 
coal  measures  of  Missouri,  E.  T.  Allen.  Am.  J.  Se,  4.  99.  1897. 

The  Coabuila  and  Toluca  irons  yield  minute  quantities  of  platinum.  also  iridium.  Davison, 
Am.  J  Se,  7,  4,  1899. 

Jackbonitb,  p.  531. — Examined  by  N.  H.  Winchell,  who  concludes  tbat  it  is  opticallv  dis- 
tinct from  prebnite  and  thomsonite.  but  may  perhaps  be  the  same  as  lintonite  (wh.  see).  Amer. 
Geol..  23.  250,  1899. 

Jadeitb.  p.  369. — Analyses  of  chloromelanite.  Damour.  Bull.  Soc.  Min;.  16.  57. 1898.  From 
Mogoung.  Burma,  analysis,  Farrington.  Proc.  U.  S.  Nat.  Mus..  17,  29.  1894. 

Occurrence  in  Upper  Burma  described,  Noetling.  Jb.  Min.,  1,  1,  1896  (Rec.  G.  Surv.  India, 
26,  26,  1893)  ;  Bauer,  iô..  p.  18;  from  "  Thibet."  Bauer,  t&.,  p.  85. 

A  soda-pyroxene.  allied  to  jadeite.  occurring  witb  allurgite,  at  St.  Marcel.  Piedmont.  has  been 
investigated  by  Penfield.  Tough,  forming  an  interwoven  aggregate  of  coarse  prismatic  crystals. 
Color  ash-gray.  G.  =  3  26-3-38.  Analysis  (I)  :  SiO,  54  59,  A1,0,  974.  FcaO,  11'99,  MuaO.  106. 
MnO  0-58,  MgO  503,  CaO  7-24.  Na,0  9*32.  KtO  0  24.  H,0  0-37  =  10016.  Am.  J.  Se,  46.  291. 
1893. 

Jambsonitb,  p.  122. — Occurs  in  East  Kootanie,  Br.  Columbia,  Hoffmann.  Rep.  G.  Canada.  6. 
65R.     Also  from  Barrie  townsbip,  Frontenac  Co..  Ontario,  ib,  6,  30R,  1892-93. 

On  the  historical  relations  of  jamesoniteand  heteromorphite.  see  L.  J.  Spencer,  Min.  Mag.,  12. 
68.  1899.  The  crystallized  jamesonite  from  Bolivia  is  stated  not  to  conform  to  2PbS.SbsSs  (Rose's 
original  formula  was  3PbS.SbaSi). 

Jarosite.  p.  974. — Occurs  in  auriferous  quartzite  at  tbe  Buxton  mine.  Lawrence  Co.,  So. 
Dakota.  W.  P.  Headden  (analysis),  Am.  J.  Se.  46,  24,  1892.  Also  at  the  Jarilla  Mts..  Dofia  Ana 
Co..  N.  M.,  Hidden.  Am.  J.  Se.  44,  255. 1893.  At  Pisek.  Bohemia,  in  crystals  witb  c.  r.  «  (0221), 
Krejci,  Ber.  Ak.  Bôhm.,  Feb.  21.  1896. 

Jarrowite. — A  local  name  for  pseudomorpbs  of  calcite,  perhaps  after  celestite,  from  the  Jar- 
row  Docks,  Durham,  England  (  =  pseudo-gayluasite.  this  Appendiz,  also  Min.,  p.  907).  See 
Miers,  Min.  Mag.,  11.  264,  897. 

Jbffbrbonite. — See  Pyraxene. 
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Jordâkite,  pp.  141|  1089. — ^Further  description  of  Blnnenthal  crystals,  monodinic  in  sym* 
metry,  with  uew  forins,  Baumhauer,  Zs.  Er.,  24,  78,  1894. 

Josephinite.     W.  H,  MelffOU,  Am.  J.  Se,  43,  509,  1892. 

Massive,  granular,  forming  tbe  metaJlic  portion  of  ellipsoïdal  pebbles  whose  sp.  gravity  Is  6'204. 
Their  complex  composition  is  noted  below  ;  tbe  metallic  part  bas  tbe  following  characters  :  Mal- 
léable and  sectile.  H.  =  5.  Luster  metallic.  Color  gray.  Opaque.  Magnetic.  Composition 
Fe«Nift.  Analysis  gave  (f):  Fe  28'23,  Ni  30*45.  A  little  cobalt,  copper  and  arsenic  were  also 
présent  ;  pbospborus  was  absent. 

Tbe  pebbles  consist  of  18*88  p.  c.  of  silicates,  of  whicb  12*88  p.  c,  sohiblein  HCl.  is  serpentine; 
tbe  remainder,  insoluble,  is  perbaps  bmnziie.  A  very  smull  amount  of  cbromtte,  magnetite,  pyr- 
rhotite  are  also  présent,  furtber  a  trace  of  cblorine  (0  04  p  c.)  of  uucertain  rebiiions.  Occur  in 
tbe  placer  gravel  of  a  stream  in  Joséphine  and  Jackson  counties,  Oregon,  wbicb  it  is  inferred 
probably  came  from  an  eruptive  dike  in  tbe  vicinity.  Depoelts  of  nickel  silicate  occur  in  Douglas 
Oo.  to  tbe  soutb  of  tbe  locafity  bere  noted  (see  Min.,  p.  677  ;  also  awaruite.  Min.,  p.  i9). 

Kainite,  p.  918. — Analyses  of  kainite  and  other  salts  from  Ealusz  and  Aussee,  C.  v.  John, 
Jb.  G.  Reichs.,  42,  841,  1892. 

Eainosite. — See  CenonU, 

Kalgoorlite.    E.  F.  Pittman,  Rec.  Q.  8.  New  South  Wales,  vol.  6  (separate). 
Massive.  Fracture  subcoucboidal.   Color  iron-black.   G.  =  8*791.   Composition, HgAutAgtTet. 
Analysis  by  J.  C.  H.  Mingaye  : 

Te  8  Au  Ag  Hg  Cu 

[37-26]        0*18        20*72        80*98        1086        0*06  =  100 

Occurs  at  tbe  telluride  deposits  at  Ealgoorlie,  West  Australia.  A  yellow  gold  telluride 
(G.  =  9*877)  referred  to  calaverite  is  associated;  this  gave  Te  56  65,  Au  41*76,  Ag  0*80  =  99  21. 

Kaliastrakanite.  Ealium-astrakanite,  J.  K,  van  Eeide,  Ber.  Cb.  Ges.,  26,  414,  1893  *,  Nauperi 
■and  Wenu,  ibid,,  p.  873. — See  Leonite, 

EaUbl&dite.     C.  A,  Tenue,  Zs.  G.  Ges.,  48,  682,  1896.— See  Leoniie. 

Kamareslte.    K.  Buu,  Ber.  Qtes.  Bonn,  60,  88,  1898  ;  Jb.  Min.,  1,  115,  1895. 

Ortborbombic?  In  minute  crystals,  tabular  1 6  and  vertically  striated  ;  terminations  formed  by 
two  dômes  (asnumed  as  101  and  201  (cf))  ;  crystals  in  cavities  of  a  crvstalline  mass.  Cleavage  : 
perfect  ±  &.  H.  =  8.  G.  =  8*98.  Color  grass-green.  Ax.  pi.  |  h.  Bz^  ±  cleavage.  Ax.  angle 
iarj3:e. 

Ckunposition,  (CuOH)sS04.Cu(OH)i  +  6HaO,  thus  related  to  laugiie  and  arnimite.    Analysis  : 

80,  CuO  FeO  H,0 

(J)    17*52        (I)    51*50  0*69  [80*29]  =  100 

B.B.  in  tbe  closed  glass  tube  decrepltates  strongly  and  gives  off  ârst  water  and  then  sulphuric 
acid.     Insoluble  in  water,  but  readily  soluble  in  ammonia  and  acids. 
From  Laurion,  Greece;  named  from  Kamareza  in  Greece. 

Katoforite.  W,  C.  Bragger,  Die  Eruptivgesteine  d.  Eristianiagebietes,  1,  87,  78  (et  al,),  1894  ; 
3   169.  1898.— See  Cataphorite, 

Eanaiite.  Ooldsmiih,  Froc.  Acad.  Nat.  Se,  Philad.,  1894,  105.  Occurs  on  the  island  EAuai. 
Hawaiinn  Is.,  as  a  soft,  amorpbous  cbalk-like  mass.  G.  =  2*566.  Analysis:  A]i(S04)s  7*18, 
A1,0,  38-40.  EaSO^  1700,  Na^SO*  4*91.  H,0  81*57.  X  [5*94]  =  100. 

Eehoeite.     W.  P.  Headden,  Am.  J.  Se,  46,  22,  1893. 

Massive,  amorpbous,  forminç  seams  and  bunches  in  the  ore  (argentiferous  galena  with  sphaler- 
ite  and  pyrite)  of  tbe  Merritt  mine,  Galena,  So.  Dakota.  G.  =  2*84.  Insoluble  in  water,  soluble 
in  dilute  acids  ;  becomes  insoluble  after  ignition.  Infusible.  Analysis  gave,  after  deducting  1*76 
insoluble: 

PaO.  AlaO,         Fe«0.  ZnO  CaO  MgO  H,0  SO. 

2718  25-29  0*79  11*74  2  75  008  31*60  0*51  =  99*89 

This  corresponds  to  4RaOi.R0.5PaOi.9HaO.  Of  tbe  water  14*2  per  cent  are  lost  between  105* 
«nd  110",  8*34  between  115*  and  120*;  tbe  remainder  is  expelled  only  at  a  red  beat. 
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Kektrolite,  pp  644, 1089. — DescHbed  bv  Flink  as  occurring  in  crystals  at  Lângban,  Sweden, 
'with  barite  and  calcite.  ns  uoted  iu  Min.,  p.  lOdO. 

Crystals  from  Jakobsberg  bave  been  exnmined  by  G.  Nordenskiôld,  G.  Fflr.  FOrh..  16,  153, 
1894.  Forms  :  ê  (102).  «  (115),  u  (114).  o  (111).  $  (221),  z  (816  10)?  Habit  usimlly  pyramidal,  <>.  n, 
wîtb  m  and  e  small  ;  rarelv  prismntic.  m,  o.  Angles ;?p''  (111  A  HÎ)  =  62'  Z\'T,  pp'  (111  A  iH) 
=  92*  84'.  Ax  pi.  (on  Langbiin  sections)  |  &;  also  u  —  à,  b  =  5,  c  =  ^.  Biréfringence  bigh. 
Occurs  witb  inesite.— 8ee  also  MelanoUkitê. 

Eermesitb.  p.  106. — Revision  of  crystallograpbic  data  witb  new  forms,  in  part  doubtful, 
Pjaiiitsky,  Zs.  Er.,  20.  417,  1892  ;  cf.  also  Goldscbmidt,  Eryst.  Winkeltabellen,  889,  1897. 
Discussion  of  composition,  Baubigny,  G.  R.,  119,  787.  1894. 

EiBSERiTS,  p.  983. — Occurs  in  crystals  at  Westeregeln  witb  carnalllte,  etc.;  new  forms 
e  (001),  y  (335),  BQcking,  Ber.  Ak.  Berlin,  638,  1895. 

ElinoBoiaite.     E,  Weinschenk,  7a.  Er.,  26,  161,  433,  1896.— See  ClinowidU. 

KnKBELiTE,  p.  467. — ^A  variety  containine  magnesia  (4'7  p.  c.  M^O)  bas  been  called  taUcm 
kfubêlite  by  IgelstrOm  (Jb.  Min.,  1,  248,  1890).  It  occurs  witb  eisenknebtlite  (Min.,  p.  467)  at 
tbe  Hlllftng  mine,  Dalecarlia,  Sweden. 

Knopite.     P,  J.  Eblmquist,  G.  FOr.  F6rb.,  16,  78.  1894  ;  also  ibid..  16.  688,  1898. 

A  minerai  closely  related  to  perovskite  (Min.,  p.  722),  but  containing  cerium  witbout  niobium 
or  tantalum  and  tbus  intermediate  between  it  and  dysanalyte  (p.  724). 

Type  A  is  in  cubo-octahedrons  also  witb  (911)  and  (920);  color  lead-gray  ;  luster  metallic; 
thèse  sbow  on  a  polisbed  surface  lamells,  tbus  on  a,  parallel  to  tbe  cubic  edges,  also  diagonal.  In 
thin  sections  optically  biaxial  witb  bigb  biréfringence  and  a  lamellar  structure.  H.  =  5-6. 
G.  =  411. 

Type  B  is  in  cubes,  overj  small  or  absent;  penetration-twins  witb  o  as  tw.  pi.  ;  witbout  distinct 
lamellœ  and  opaque  except  m  fine  powder.     H.  =  5-6.     G.  =  4*21-4*29. 

Composition  corresponds  to  RO.TiOa.    Analyses  : 

TiO,    ZrO,  8Î0,    Ce,0.  Y.Oa?    FeO    MnO    MgO    CaO    E.O  Na.O  H,0 
1.  Type  A.  58  74    091    129     5-80      006       3-28     0-31      019     2684   0-76   0  29    l-00=99-41 


(I 


-        —       —  516  268       —         —       27-29        199 

8.  Type  B.  5412      —       —       6«1       —        419       —         —      38-32    088    079    0-21=99  82 


4. 
6. 


66-30      —       —       4-46       — 
64-62      —       —       4*42       — 


516       — 
4-94       — 


0  35     82  22  0-89 

0-82     82  84         1-68 


080=9917 
0-92=99  64 


Fiom  AlnO,  Sweden,  and  tbe  neigbboring  mainland.  Type  A  occurs  in  a  Hmestone,  crystal- 
line,  as  a  resuit  of  contact-metamorpbism,  witb  carnet,  titanomagnetite,  etc.  Type  B  is  from  a 
brecciated  limestone  also  in  a  syenitic  rock.  Named  after  Prof.  A.  Enop  of  Carisruhe,  wbo 
described  dysanalyte. 

Kosmochlor.  Lcupeyres,  Zs.  Er.,  27  692,  1896.— Eosmochromit,  Oroih,  Tab.  Ueb.,  182, 1896. 
— See  Co9mo6hlore, 

Eosmochromite. — See  Koêmoehlar  and  Cosmoehhre, 


Erennbrite.  pp.  105,  1039. — Cbester  quotes  tbe  results  of  an  examination  by  Penfield  of 


crystals  from  Cripple  Creek,  Colorado,  wbîcb  bave  tbe  habit  of  Fig. 
1.  Myers  obtained  for  them  (deducting  1*21  insoL):  Te  65-68.  Au 
48*86.  Ag  0-46  =  100,  or  AuTct.  Tbe  original  Nagyâg  minerai  con- 
tained  silver.  It  is  ureed  tbat  calaverite  is  probably  a  sylvanite 
essoutially  free  from  siîver.  Am.  J.  Se,  6,  875,  1898.  See  also 
Calaverite  and  Qoldêchmidtite. 

Etypeite.  A.  Lacroix,  C.  R.,  126,  602, 1898.  Calcium  carbonate 
in  tbe  form  of  pisolites  from  Carlsbnd,  Bobemia,  and  Hammam- 
Meskoutine  in  Al^^ena  ;  formerly  referred  to  aragonite.  Tbe  spécifie 
gravity  varies  from  2  58  to  2-70,  or  less  Iban  tbat  of  (  alcîte.  Birefrin. 
gence  =  0-020.  In  parallel  polarized  ligbt  a  distorted  black  cross  is 
noted,  wbile  portions  give  a  positive  black  cro8s  in  converging  ligbt. 
Heated  to  low  redness,  tbe  pisolites  decrepitate  and  are  flnally  trans- 
formed  into  calcite  :  tbe  name  given  refers  to  this  fact. 

Knbeite.     L.  Darapêky,  Jb.  Min.,  1,  163,  1898.^See  (hibeOe. 


1. 


Erennerite. 
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Kylindrlte.     A.  Frentêl,  Jb.  Min.,  2,  125,  1898. ~See  CylindHU. 

LagorloUta.  Ealk-NatroQ-Gronat,  Lagoriolith,  J,  Moratevfieg,  Min.  petr.  Mltth.,  18,  147, 
1898.— See  QarneU 

liamprophyllite.  W,  Ramêay,  V  Haekman,  Fennia.  11,  No.  3,  p.  119,  Helsingfors,  1894. 
Also  W,  Ramsay,  ibid.,  3,  No.  7,  p.  45.  1890. 

A  minerai  related  to  ustropliyllite  in  form  and  cleavage,  occurriug  iii  tlie  nephelite-sjenite  of 
Lujavor-Urt,  peniDsula  of  Kola,  Russian  Laplaud.  Occurs  macroscopically  in  minute  flalteneci 
prisins  with  mica-like  cleavage.  Color  yelIow-browD  nnd  hister  siibmetallic.  OI)tuse  uegative 
bisectrix  with  large  axial  au^le  symmetrically  uormal  to  cleavage.  Pleochroisin  distinci,  c  bruwn- 
yellow,  il  briglit  golden- yellow.  Absorption  c  >  Il  (tor  astrophyllite  h  >  c).  Id  thiu  sections, 
a  forra  (110)  was  noted  indiDed  41*  to  42"  with  the  cleavage  (100),  also  termioations.  Twins 
commou.  panillel  the  direc'.ioii  of  elongation  ;  also  polysynthetic  twinning.  Pleochroism  distiDCt, 
a,  t  slraw-yellow,  c  oraiige-yellow. 

Tilt  se  observutions  agrée  with  earlier  ones  by  Ramsey  (1.  c.)  ;  he  remarks  on  the  resemblance 
to  lâvenite,  uoiiug  also  a  form  (210)  iucliued  27*  to  100.  G.  =  3*45.  Absorption  a  ^  t  <  c. 
Biréfringence  lower  than  with  segirite.    Con tains  silica,  titanium,  iron,  manganèse,  and  sodium. 

Lamprostibian,  X.  J.  Igelstrâm,  G.  Fôr.  F5rh.,  16,  471,  1893;  Zs.  Kr.,  22,  467,  1893.  A 
partially  described  minerai  from  the  Sjô  mine.  Orebro,  Sweden.  Occurs  in  foliated  or  acaly 
lorms.  H,  =  4.  Brittle.  Luster  bril liant.  Opaque  and  color  lead-gmy,  exccpt  in  very  tbin 
layers,  then  blood-red  in  color.  Streak  red.  Not  inagnetic.  Difliculily  soluble  in  hot  concen- 
trated  hydrochloric  acid  without  évolution  of  chlorine.  Inferred  to  be  an  anhydrous  antimonate 
of  iron  and  manganèse  (FeO,MnO). 

Lanarkitb,  p.  928. — Artlficial  production  of  crystals,  A.  de  Bchulten,  Bull.  Soc.  Min.,  21, 
142,  1898. 

LÂnobanitb,  Longbanite,  pp.  543,  1089. — Crystals  from  Lângban  examined  by  Hj.  Sjôgren 
(Bull.  G.  Inst.  Upsala,  1,  41,  1892)  are  shown  to  be  rhombohedral.  not  hexagonal.  Crystals  com- 
plex;  habit  varied,  prismatic  or  tabular,  sometimes  with  prominent  rhombohedral  development. 

Also  occurs  with  rhodonite,  manganophyllite,  braunite,  culcite,  at  the  SjO  mine,  Md,,  2,  96» 
1894.     Analyses  by  R.  Mauzelius  quoted  by  Sjôgren  : 

G.        8b,0.  FcO,    SiO,    MnO,   MnO    CaO     Mg     H,0 

1.  Lângban      465        1176    14  15    1223    26  15    31'54    224    161     —  *=   99*68  (O  3-50) 

2.  ••  4-73        11-61     14-81    11*82    27  13    3230    2  04    086    0*32     =   99  89(0  3-70) 

3.  •*  4-83        12-92      4-33      895    3515    86*39    195    047     —      =10016(0  5-03) 

4.  Sjô  mine     460        1251     13-98    1282    2436    32*22    2*40    Ml    0*52     =    99*92(0  3  09) 

irn 

The  formula  calculated  is  mSbsOi.nFeaOï.^RROa  ;  a  relation  to  hématite  is  suggested. 

Langbeinite.    8.  Zucksehwerdt,  Zs.  ang.  Ch.,  356,  1891.     0.  Laedeeke,  7a,  Er.,  29,  256.  1897. 

Isomeiric-tetartohedral.  Observed  forms:  a  (100),  <?  (111).  o»  (lîl),  d  (110),  y  (920),  /  (310), 
e  (210),  p,  (221),  n  (211).     Crystals  highly  modifled. 

Fracture  conchoidal.  H.  =  3-4.  G.  =  2*81-2-86.  Luster  greasy  to  vitreous.  Colorless  when 
fresh,  but  speedily  takinc:  up  water  when  exposed  to  the  air.  Tasteless.  Index  n,  =  1*5329. 
Shows  no  circular  polarizalion. 

Com))osition,  EaMga(S04))i  or  EaS04.2MgS04  =  Potassium  sulphate  42*1,  magnésium  sulphate 
57  9  =  100.  Analyses  :  1,  2,  Zuckschwerdt,  Zs.  ang.  Ch.,  356,  1891.  3,  £dw.  Wagner,  quoted  by 
Luedecke  : 

K,S04    Mg.S04   CaSO*    MgCl,     MgO     NaCl      H.O 

\.  ColorUêê  4130        58*20         —         0*22        008         —  0*20=100 

2.  Orayièh'WhUê  38*99        58  55        0*57        0*55        013        0*48        0*78  =  100 

3.  Colorless.    G.  =  2*81  41*0  581  —  —  —  —  1*0 

Occurs  in  beds  of  rock  sait  (taking  the  place  of  polyhalite)  at  Wilhelrnshall  near  Anderbeck» 
and  at  Tliiederball  ;  also  at  Westeregein  and  Neu-Strassfurt  ns  a  secondary  minerai;  at  Solvayball 
near  Beruburg  with  carnallite.     Named  after  A.  Langbein  of  Dessau. 

Laumonttte.  p.  587. — Anal.,  from  tlie  Plauenschen  Grund.  Dresden,  Zscbau,  Abh.  Ges.  Isîs» 
p.  90,  1893  Cauctisus  (also  of  stilbite).  Zjemjatschensky,  Zs.  Er.,  26,  574.  1895.  Grand  Marais, 
Minn.,  Berkey,  23  Ann.  Rept.  Miun.  G.  Surv.,  p.  196. 
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LAURiomTS,  p.  171. — Twin  ciystals  with  rectaugular  axes  from  Laurion,  noted  by  Lacroix, 
C.  R.,  123,  956,  1896.     See  also  (new  forms)  G.  F.  Herbert  Smith,  Min.  Mag.,  12.  102,  1899. 

On  the  formation  of  artiûciul  crystals,  ulso  of  (PbBrOH),  A.  de  Schulten.  Bull.  Soc.  Min..  20. 
186.  194,  1897. 

See  also  ParaiaurioniU, 

Lautaritb,  p.  1040.— Crystals  examined  by  Osann  showed  the  forms  :  h  (010),  c(OOl),  m  (110), 
l  (120),  r  (101).  n  (ÎOl),  o  (011);  babit  prismtitic.  Angles  :  mm'"  =  ♦62'  SS*.  g^  =  ♦OS*  86',  wr  = 
•46''  81',  whence  à  :b:i  =  0-K331  :  1  :  0-6462,  /S  =  TS"  38'.     Zs.  Kr..  23,  586,  1894. 

Crystiils  artificially  produced.  A.  de  Schulten,  Bull.  Soc.  Min.,  21,  144.  1898. 

Lautite,  p.  148.— Analysia  of  the  pure  minerai  gave  Prenzel  :  8  17*88,  As  46*66,  Cu  86-iO  = 
99-64.     This  leads  to  the  formula  CuAsS.     Min.  petr.  Mitth.,  14,  125,  1894. 

Lavbnite.  pp.  875.  1040.— Reported  as  occurring  in  nephelite-syenite  of  Paisano  Pass,  Davis 
Mt8.,  Texas.  Osann,  4th  Anu.  Rep.  G.  Surv.  Texas,  128,  1892. 


Lawsonite.     F,  Leslie  Bamome,  Bull.  Univ.  Clalifornia,  1,  SOI,  1895.     Banêomê  and  Palache, 
7a.  Kr..  26,  531,  1895. 

Orthorhombic.  Axes  a.hxh  —  0-66524  : 1 :  0-7886.  •  Forms  :  b  (010),  c  (001),  m  (110),  d  (011)» 
S  (041).  Angles  :  mm  '"  =  •\sr  86'.  dd^  =  ♦72' 
53i'.  Cryslals  ralher  large,  prismatic  or  tab- 
ulnr  I  e,  also  distorted  by  extension  of  an 
tn-face.  Twius  :  tw.  pi.  m.  Faces  m.  d 
strîated  |  intersections  with  e. 

Cleavnge  :  b  very  perfect  ;  c  perfect  ;  m 
indistinct.  Fracture  uneven.  Brittle.  H.  = 
8*25.  G.  =  3084.  3-091.  Luster  vitreous  to 
grensy.  Color  pale  blue  to  grayish  blue. 
Absorption  distinct;  a  >  il  >  c.  Pleochroism 
distinct  in  thick  sections  :  H  blue,  t  yellow- 
ish  or  colorless.  c  colorlesft  ;  colors  often  in 
bands.     Oplical  -h-     Ay  x.  pi.  J  b.    Bx,  ±  c. 

Ax.  angles  :  211.  .  =  88^  27'.  2Ho.^  =  103*  16',  .*.  2V.,,  =  84*  6'.    Indices  for  Na  :  a=  1-6650,  /î= 
1-6690,  y  =  1  6840.  y  -  a=  0-019. 

Composition,  HéCaAliSisOio  or  Ca[Al(OH)i]t[SiOt]«  Groth.    Hence,  analogous  to  carpholita 
(Min.,  p.  649).     Analyses,  1,  Ransome  ;  2,  Palache: 


tu 


1. 

SiO, 
88-10 

87-82 

A1«0»         Fe,Oi 
28-88           0-85 

CaO 
18-26 

17-83 

MgO 
0-28 

Na*0 
0-66 

H,0 
11-42=    98-89 

2. 

35-14 

11-21  =  101*50 

B.B.  becomes  clouded  and  fuses  easlly  to  a  colorless,  blebbj  glass.  Yields  water  in  the  closed 
tube.  Resists  acids,  but  easily  decomposed  with  gelatinization  after  ignition.  The  spécifie  grav- 
ity  of  the  if^nited  powder  was  2-558. 

Occurs  in  a  crystalline  schist  (lawsonlte-schlst),  which  is  aasociated  with  serpentine  in  the  Ti* 
buron  peninsula.  Marin  Co.,  California.  The  schist  also  contains  glaucophane  abundantly,  actino- 
lite,  marffarite,  epidote,  garnet  ;  also  rutile,  titanite.  Furtherin  giaucophane-schist  at  other  points 
near  Berkeley,  and  probably  at  Sulphur  Creek.  Sonoma  Co..  Cal.  Also  observed  in  the  meta- 
morphic  rocks  of  the  Piedmontese  Alps  near  Elva,  Val  Maira  and  at  other  points  (Franchi,  Bull. 
SocMin.,  20,  6,  1897,  and  Att.  Accad.  Torino.  32,  260,  1896).  In  the  massive  rocks  (gabbro-dia- 
base-peridotite  types)  of  the  Southern  Apennines,  on  the  boundary  between  the  provinces  of  Ba- 
silicata  and  Calabria  (Viola,  Zs.  Kr.,  28,  558.  1897).  In  the  glaucophane  rocks  of  Corsica  ;  also 
in  New  Caledonia  (Lacroix,  Bull.  Soc.  Min.,  20,  309,  1897). 

Named  after  Prof.  A.  C.  Lawson  of  the  University  of  California. 

LAZXJI.ITE,  p.  798. — Occurs  with  quartz  near  Lake  Mistassini,  Québec,  HofiEmann,  Rep.  G. 
Canada,  6,  66R,  1889-90. 


Lbad,  p.  24.— Occurs  with  rœblingite,  native  copper,  etc.,  at  Franklin  Fumace,  K.  J.,  W.  M. 
Foote,  Am.  J.  Se,  6,  187,  1898. 

On  artiflcial  crystals  with  hexagonal  pseudo-symmetry,  Miers,  Min.  Mag.,  12,  118, 1899:  A. 
Dick.  ibid.,  p.  118. 
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Lbadhillitb.  p.  921.  Occurs  at  Granby,  Mo.,  in  well-formed  prismatic  crystals  (Figs.  1,  2). 
Pireson  and  Wells.  Ara.  J.  8c.,  48,  219.  1894.  Wells  oblaineil  on  pure  material:  BOs  ''83.  CO, 
8*14.  PbO  82*44,  HtO  168  =  99-59,  oonârming  the  formula  given  by  Oroth  (Dana  Min.,  p.  921), 


1. 


2. 


wbich  is  raulyalent  to  Pb80«.2PbCOt.Pb(OH)t.     Pseudomorphs  nfter  calcite  and  galena  aiso 
observed.  W.  M.  Foote,  »'/ta..  60.  99,  1895. 

Occurs  in  ancient  lead  slags  from  the  Mendip  Hills.  L.  J.  Spencer.  Rep.  Brit.  Assoc.,  1898. 

I<embergiU.  Lagorio  [Trav.  Soc.  Nat  Varsovie,  6,  xi,  7-9,  1896],  Zs.  Kr.,  28.  626,  1897. 
Tbis  is  the  artiflcial  minerai.  6Na«  AUSiaO»  -f  4HiO.  called  by  Lemberg  nephelin-hydrat  (see  Zs. 
O.  Oes.,  39.  562.  1887). 


I«eonite.  Ealium-Astrachanite,  J.  K.  mnder  Bnde,  Ber.  Ch.  GeB.,  26.  414.  1898;  yàupert 
and  Wê^ise,  tbid.,  p  878.  Leonite,  C.  A,  Tenue,  Zs.  G.  Ges..  48,  682,  1896.  Ealiastrakanite. 
KaliblOdite. 

Monoclinic.  Axes  d  :î  :é  =  103865  : 1  :l-23365.  /?  =  ♦84*  50'.  Forms  :  ô  (010).  c  (001). 
f4  (120);  d  (103),  ô  (102);  o  (018).  n  (011);  q  (118).  p  (111).  n  (îll).  Angles  :  mm'  =  51*  86'.  nn'  =  101* 
43'.  cp  =  ♦57'  1',  pp'  =  •74*  21'  Tenne. 

Iti  tabular  crystals,  also  commonly  massive.  Cleavage  not  distinct.  Fracture  conchoidal. 
Lnster  vitreous.    Colorless,  while  or  yellowish.     Ax.  pi.  ±  b,    Bxo  nearly  ±  c  (001). 

Composition.  pn>bably  Ka804.MgS04  +  4H«0.  the  potash  sait  correspondine  to  blOdite  (astra- 
kanite),  which  is  known  as  an  artiflcial  compound  (van  der  Heide).  Groth  calls  attention  to  the 
tact  tbat  tbe  correspondence  in  fonn  is  apparently  not  what  would  be  ezpected.  Zs.  Er.,  30,  666, 
1899.    Analysis,  Tenne  : 


SO; 

48-78 


Mg 
6*64 


E 
26-48 


Cl 

4-84 


H,0 

18-99 


insol. 
0-42  =  100 


Occurs  usually  massive,  also  in  crystals  wlth  kainite.  in  the  sait  deposlts  of  Westeregeln,  and 
Leopoldshall,  Germany. 

Lbpidolite,  p.  624.— Tanagama  Tamo,  Japan,  analysls  of  grayish-whlte  or  sllghtly  pinkiah 
plates,  Geoth,  Am.  J.  Se,  44.  887.  1892. 

Composition  of  the  lithia  micas  discusaed  by  F.  W.  Clarke,  J.  Am.  Chem.  Soc.,  16,  No.  6, 
1893  ;  Bull.  U.  S.  G.  Surv.,  113,  1893. 

Lbpidomblans,  p.  634.— Occtirs  wlth  arsenopyrite  at  the  Bob  Neil  mine,  Mannora,  Hastings 
Co..  Outurio  (analysls  by  Wait).  Hoffmann.  Rep.  G.  Canada,  6,  14R,  1892-93. 

Leucitb,  pp.  341,  1041. — Discussion  of  optical  characters,  relation  to  analcite,  etc.,  Elein,  Jb. 
Min  .  Beil.-Bd..  11,  475,  1898  (Ber.  Ak.  Berlin,  290,  1897). 

Occurs  (chiefly  altered  to  nnalcite)  in  a  leucite-tephrite  associated  with  elœoUte-syenite  at 
Hiiniburtr.  Sussex  Co.,  N.  J.,  Eemp,  Ara.  J.  Se,  45.  296.  1893  ;  47.  389.  1894.  In  bowldera  in 
ihe  aurijfcrous  gravels  of  the  Horsefly  river,  Cariboo  district,  Br.  Columbia,  Hoffmann,  Rep.  G. 
Canada.  7,  14R,  1894.  In  the  Highwood  and  Bearpaw  Mts.,  Montana,  Weed  and  Pirsson.  Am. 
J  Se.  2.  143.  1896.  In  igneous  rocks.  Province  of  Rome,  Viola,  Jb.  Min.,  1,  121,  1899.  In  the 
lavas  of  tbe  lower  Celebes  (Wichmann). 

Lewlslto.    B.  Eusiok  and  G,  T.  Priar,  Min.  Mag..  11,  80,  1895. 

Isometric.  In  minute  octahedrons.  Cleavage  octahedral .  nearly  perfect.  H.  =  5*5.  G.  =4*950. 
Luster  vitreous  to  résinons.  Color  honey-yellow  to  colophony-brown.  Streak  light  yellowidi 
brown.     Transhicent. 

Composition.  5Ca0.2TiOs.3Sb«06  ;  closely  related  to  mauzeliite.     Analyses.  Prior  : 


Sb,0. 

TiO, 

CaO 

FeO 

MnO 

Na,0 

67-52 

11-35 

15-93 

4-56 

0-38 

0-99  ^  100-72 

66*52 

11-70 

15-47 

6-79 

— 

1-06  =  100-54 
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Puses  rather  readily  on  the  edgea  in  the  Bunsen  flame,  coloring  it  greenish  blue.  In  sait  of 
phosphorus  yields  a  beiid.  yellow  when  hot  and  violet  when  cold.     Insoluble  in  acld». 

From  tbe  cinnabar  mine  of  Tripuhy,  uear  Ouro  Preto,  Minas  Geraes,  Brazll  ;  occure  in  the 
gravel.  consistigg  largely,  after  washing,  of  cinnabar  and  hématite;  also  xenotime,  monazile,  zircon» 
cyunite,  rutile,  etc.     Named  after  Prof.  W.  J.  Lewis  of  Cambridge.  England.  ^,    ,       , 

A  uew  titano-nntimonale  of  iron  in  slender  six-sided  (m,  a)  crystals  of  a  resinous  black  color,, 
G.  =  4-529,  was  also  noted,  but  owiug  to  lack  of  material  it  bas  uot  yet  been  fully  investigated. 

LiboUite.  J,  P.  Gomes,  Comm.  Dir.  Trabalhos  Geol.  Portugal,  3.  244,  290.  1896-98.  ;  Uind' 
of  asphaltum  occurring  near  Libollo.  in  western  Africa.  bas  bcen  called  liboUUe  by  Gonus.  It 
resembles  nlbertite.  having  a  pitch-black  color,  brîlliant  luster,  and  more  or  less  conchoidal 
fracture.  H.  =  25  ;  G.  =  l'I.  An  analysis  by  A.  Machado  and  A.  Noronha  gave:  C  80*80, 
U  8-41,  O  9  45,  N  1*84  =  100.  The  ash  (6*92  p.  c.)  bas  been  deducted.  Compare  albertite  and 
grahnmite,  Min.,  p.  1020. 

LiNARiTB.  p.  927.— Prom  San  Giovanni  mine,  Sardinîa.  crystals  described  by  Brugmitelli 
(new  form  (718}),  also  optical  characters.  Optically  -  ..  Ax.  pi.  and  Bx^  l  ô.  Bx.  A  ^  =  —  24* 
(heiice  Bx,  nearly  coïncident  with  the  normal  to  s  (101)).  2H,  =  106*  21'  red.  =  106*  42*  Na, 
=  110*  12'  blue.  2V^  =  79*  59'  Na.  Indices  a  =  1-8092,  fi  =  1-8880,  y  =  1-8698.  Riv.  Min, 
Ital.,  17.  56.  1897,  and  Zs.  Kr.,  28,  807,  1897. 

Occurs  in  New  Caledouia,  Lacroix,  C.  a.  118,  558.  1894. 

Lindesite.     L.  J,  Igdêirôm,  Zs.  Kr..  23,  590,  1894.— See  Urbanité. 

LiNTONiTE,  p.  607,— Shown  by  N.  H.  Winc^iell  to  diflFer  in  opilcal  chan«ctirs  from  thomsonite,. 
with  which  it  agrées  chemically  and  to  which  it  htis  been  referred.     Amer.  Geol.,  22,  848,  1896. 

LiROCONiTB,  p.  858.— Cornwall,  analysis  by  Church,  Min.  Mag.,  11,  8,  1895. 

LôLLUTGiTB,  p.  96. — Occurs  at  Drum's  Farm,  Alexander  Co.,  N.  C,  massive,  G.  =  7*081» 
analysis,  Genth  :  As  2798.  8  0*77,  Fe  70'83.  Cu  tr.  =  99-53.    Am.  J.  Se,  44,  884,  1892. 

Also  occurs  in  Galway  township,  Peterborough  Co.,  Ontario,  analysis  (2*^  p.  c.  Co)  by 
Johnston,  Hoffmann,  Rep.  G.  Canada,  6.  19R,  1892-98. 


LONQBANITB. 


Lângbanitê, 


Lorandite.  /.  A.  Krênner  [Mat.  es  ÉrtesitO,  12,  478,  1894  ;  13,  258,  1895],  Zs.  Kr.,  27,  99, 
1897.     Ooldêchmidt,  Zs.  Kr.,  30,  272,  1898. 

Monoclinic.  Axes  rf  :  S  :  é  =  1-8291  : 1  :  l'0780.  fi  -  52*  27'  Goldschmidt.  Forms  :  a  (100,  0* 
b  (010).  c(001,  a);  q  (210).  e  (320),  m  (110.  a-),  e  (120),  //  (180),  u  (140)?; 
ff  (305),  d  (ÎOl),  K  (201.  c);  a  (034),  h  (045),  w  (021)  ;  v  (112),  ê  (Î12), 
z  (ïll);  g  (425),  /(212),  y  048),  j  (536);  /(824)?,  /(12i),  ô  (M8-8)?; 
y(âl2),  n(S25),p(212).  r  (211),  Ç  (324),  A;  (322),  j;  (2-5-10)?  Angles 
ae  =  52*  57'.  mw"'  =  98'  0',  gq"'  =  55'  24'.  CK  =  89"  29'. 

Crystals  big^ily  modified,  often  tabular,  or  prismatlc  (m)  ;  faces 
in  prismatlc  zone  vcrtically  striatcd.  especially  m  (^).  A  similarity  to 
miargyrife  is  noted  (cf.  Gdt.).  Cleavage:  a  perfect;  c  and  d(10l) 
good.  Flexible,  separating  easily  into  cleavage  lamellœ.  H.  =  2-2*5. 
G.  =  5*529  Loczka.  Luster  metallic-adamantine.  Color  cochineal- 
to  carmine-red.  often  dark  lead-gray  on  the  surface  and  frequentlv 
covered   with  an   ocher-yellow  powder.     Streak  dark  cherry-rea.  T/*ro«*iu«  fiAt 

Translucent  to  transparent.     Refractive  index  hîgh.  -uoranaiie.  wïu 

Composition,  a  sulpharsenide  of  tballium,  TlAsSt  or  TlsS.  AssSt  =  Sulphur  18*7,  arsenic  21*9, 
thallium  59*4  =  100.    Analysis  by  J.  Loczka  : 

8  19*02    As  [21-47]    Tl  59*51  =  100. 

B.B.  on  charcoal  fuses  easily,  colors  the  flame  bright  green,  vields  arsenical  fumes  and  volar 
tilizes  completely.  In  the  closed  tube  fuses  and  yields  a  black  sublimate  of  thallium  sul- 
phide,  also  an  orange  one  of  arsenic  sulphide,  further  some  arsenic  oxide.  Soluble  in  nitric  acid 
with  séparation  of  sulphur. 

From  Allchar  in  Macedonia,  where  it  occurs  in  crystals  implanted  upon  realgar. 

The  position  of  Goldschmidt  is  hère  provisionally  accepted  :  100,  001,  110,  fSil  of  Gdt.  corre- 
spond to  ÎOl,  100,  121,  001  of  Krenner. 
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XKMflenlto.    L  MOeh,  Zs.  Er.,  24,  100,  1894. 

Orthorhombic.  Axes  d  :  5  :  é  =  0'8id  :  1  :  0*046  approx.  In  acute  pyramids,  resembiing 
icorodite  in  angle,  with  pp'  =  79*  and  pp'"  =  04*.  Color  browniBh  red,  often  altered  on  the  sur- 
face.   Optically  -j-*     Az-  pl-  l^-    Bx.  ±  e. 

Composition  probably  â?bSO«.8(FeOH)sAB,0.  +  12H«0.    Analysis  : 

A8.0»      SOs        PbO       FesOt      H.0        H,0 

d3'44       3-74       10*68       34*68       8*74       11*81%  SIO.  118,  CaCO.  1*46  =  100*48 

*  Water  of  crystallization. 

t*^m  Laurion«  Greece,  wbere  It  was  found  in  a  dnisy  femiginous  quaitaose  rock. 
LoYENiTB. — See  Lâvenite. 

IiUtécin«,  Lniéolto.  MtehèULhg  and  Muniâr-Chalmas,  BulL  Soa  Min.»  16, 169, 1892.— See 
Quartgine. 

Mackintoshito.     W,  E,  Eidden,  Am.  J.  Se.,  46.  98,  1898. 

Tetragonal.  in  square  prisms  witb  pyramid  ;  commonly  massive,  nodular.  Fracture  small 
subcoucboidal.  H.  =  6*6.  0.  =  6*438.  Luster  dull.  Color  black.  Opaque.  In  composition 
allied  to  thorogummite  (Min.,  p.  893);  perbaps  nO|.8TbO,.8SiOt.3H,0.  Analyses,  W.  H.  Hille- 
brand  : 

SiOt    no,    ZrOi?    ThO„Ce,0|   La,Ot,T,Oa    PbO    FeO    CaO    MgC*    K,0    (Na.U)iO    P,0»    H,0 

13*90    22-40     0*88  45*30  196  8*74     1*15     0*50      010      0*42  0*68  0-67      4'81*  =  96*50 

13'9*i    21*86  undet.  8*92       —       0*44      0*18  0*70  0*46      0*35o 

•  Above  100*  4*31,  below  0*50.  *>  Below  100<>. 

From  the  gadolinite  locality  of  Liano  Co.,  Texas.  Tbc  altération  of  mackintosbite  seems  to 
bave  yielded  thorogummite.  Named  after  James  B.  Mackintosh  (died  1891),  cbemist  of  New 
York  City. 

Magkesiofbkritr,  p.  226. — Roc  de  Cuzeau,  Mont  Dore,  France,  crystals  (largely  made  up  of 
plates  of  hématite)  similar  to  tbose  of  Mte.  Somma,  Lacroix.  Bull.  Soc.  Min.,  16,  11,  1892. 

Maoitbbite,  p.  274.~Cry8tals  from  Val  Lanterna,  Brugnatelli,  Zs.  Kr.,  31,  65,  1899. 

MAGiTB'nTB,  pp.  224,  1041. — Occurs  in  cubic  crystals.  in  part  penetration-twins,  at  the  Mobs 
mine,  Nordmark,  Sweden.    Hj.  SjOgren,  Bull.  G.  Inst.  Upsala,  2.  68,  1894. 

Crystals  described  from  Acquacetosa,  near  Rome,  new  forms  (620),  (881),  Zambonini,  Riv.  Min. 
Ital.,  21,  21,  1898. 

Magnetic  properties  of  crystals  investifated,  Weiss,  Bull.  Soc.  Min.,  20,  187,  1897. 

Présent  in  varions  minerais  (hématite,  etc.),  and  thua  giving  tiiem  magnetic  properties, 
Liven^ge,  Trans.  Austr.  Assoc.  i^dv.  Sci.,  1892. 

Occurs  at  the  Eodur  mines,  Vizagapatam,  Madras,  India.  containing  manganèse  (208  Mnt04) 
and  alumina  (2*64  p.  c  AI,Os),  G.  =  5*045.     Holland.  Rec.  G.  Surv.  India.  26,  164.  1893. 

Ch.  Friedel  shows  that  slow  beatine  in  the  air  at  a  rather  bigh  température  changes  crystals 
to  hématite  (i.e.  martite).     Bull.  Soc.  Min..  17.  160.  1894. 

A  titaniferous  variety  containing  nickel  occurs  in  Ëastern  Ontario,  W.  G.  Miller,  Rep't 
bureau  of  Mines,  Toronto,  7,  Part  III,  p.  230,  1898. 

• 

Jtfagnetostibian.    L.  J.  IgeUirôm,  Zs.  Er.,  23,  212,  1894.     A  partially  investigated  minerai 
'    from  the  SjO  miue,  Ôrebro,  Sweden.    Occurs  in  erains  and  granular  aggregates.    Luster  metallic. 
Color  and  streak  black.    Magnetic.     An  analysis  (after  deducttng  68*6  p.  c.  impurities,  CaCOt» 
MgCOs  aud  tephroite)  gave  : 

Sb,0»  9*88       As,0,  1*64       Fe,Os  12*86       FeO  17*16       MnO  6911  =  100 

Magnochromitb,  p.  228. — See  Ohromite. 

MAGNOFBAKKLnnTB. — A  local  name  (credited  to  Eoenig)  for  a  hiffbly  magnetic  franklinite 
containing  little  zinc.  From  Sterling  Hill,  N.  J.;  see  Rep.  O.  Snrv.  TX,  J.,  2.  (1)  14,  1892;  also 
Chester,  Dict.  Names  Minerais,  164,  1896. 

Malachite,  p.  294. — ^Artiflcial  formation  by  a  new  process,  A.  de  Schulten,  C.  R.,  June  8^ 
1896. 

Maltesite.    J.  J.  Sedêrholm,  G.  F5r.  FOrb.,  18,  890,  1896. —See  AndalusiU. 
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Manganandalnalte.  .  H.  Bàekêtrôm,  G.  FOr.  FOrh.,  18,  886,  1806.— See  Andalunte, 

Maiiganberz«Uite.     L,  J.  IgeUtràm,  Zs.  Er.,  23,  592,  1894.— See  BeneluU. 

Manoanitb,  p.  248.— Crystals  from  the  Harz  described,  Luedecke,  Min.  d.  Harzas»  287,  1896. 
Analyses,  Ilfeld,  Gorgeu,  Bull.  Soc.  Chim.,  9,  650,  1898. 

Manganositb,  p.  207.— Diflcussion  of  origin  at  Lângban  and  Nordmark,  Hj.  SOjgren,  Q. 
F5r.  FOrb.,  20,  26,  1898. 

Marcasitb,  pp.  94,  1041.— CrjBtals  from  Cape  Schino,  Sicily,  described,  O.  La  Valle.  Riv. 
MiD.  Ital.,  13,  8,  1898. 

Occui-s at  PontpéaD,  Illeet-Vllaine,  forming  with  calena  pseudomorphs  after  pyrrhotite  with 
regular  orientation  of  its  minute  crystals,  Lacroix,  Bull.  Soc.  Min.,  20,  228,  1897,  and  C.  R.,  126, 
265,  1897. 

Occurs  in  spear-head  forms  in  the  Rarilaii  clay  m  Suy  reville,  near  New  Brunswick,  N.  J., 
Hamilton.  Froc.  Acad.  Nat.  Se.  Philad.,  485,  1898. 

See  also  Pyrite. 

Marifositb,  p.  1041. — ^Analyses  by  Hillebrand  of  green  and  white  varieties  are  quoted  bv 
Turuer.  Tbe  former  (G  =  2'817)  contains  chromium,  the  latter  bas  none  (G.  =  2*787);  a  simi- 
larity  to  piniie  is  noted     Am.  J.  Se,  49,  377,  1895, 

Marahite.  Liv&r$idge,  C.  W.  Marih,  Froc.  Roy.  Soc  N.  S.  W.,  26,  826,  1892.  Miârê,  Zs. 
Kr.,  24,  207.  1894. 

tsometric-tetrahedral.  Fracture  saboonchoidal.  Brittle.  Luster  adamantine.  Color  oil-brown. 
Streak  orange-yellow.  Translucent.  Consists  essentiallv  of  cuprous  iodide,  Cuili.  Occurs  in 
cerusslte  or  anglesite  at  tbe  Broken  Hill  mines,  New  South  Wales. 

Martite,  p  216.— See  léagnetiU, 

Masrite.  H.  Droop  Rkhmond  and  Husêein  Of,  J.  Ch.  Soc,  61,  491,  1892.  A  âbrous  alum 
from  Egypt,  containing  a  small  amount  of  cobalt  and  the  supposed  new  élément  mairium  (called 
after  tbe  Arab  name  oi  Egypt).    Composition,  RO.AlsOi.4SOs.20HsO.    Analysis  : 

SOs        AUOs     Fe,Ot      MsO      MnO      CoO       FeO  H.O 

86*78        10*62        1*63        0*20       2*56        102       4*28         [4085]        insol.  2*61  =  100 

Massicot,  p.  209. — Occurs  in  the  lead  slags  of  Laurion.  Greeœ. 

Mauzeliite.    Eff,  J^fdçren,  G.  FOr.  FOrh.,  17,  818,  1895. 

Isometric  In  octahedrons,  o  (111),  with  a  (100)  and  m  (811).  H.  s  6*6*5.  G.  =  5*11.  Oolor 
dark  brown,  lighter  in  fragments,  and  of  the  powder  light  yeÛow  or  yellowish  white.  Trans- 
luceut 

In  composition,  a  titano-antimonate  of  lead  and  calcium  chiefly.     Assuming  that  the  water  is 

prespiit  :<<  (  CaOH).  the  ratio  calculated  isRO:TiO,  :  SbsO»  :  F  =  4 : 1 :  3 : 1.  It  is  lelated  to  lewisite. 
p.  42     Analysis,  R.  Mauzelius  : 

Sb,0.  TiOi    PbO  FeO  MnO    CaO    MgO   K,0  Na,0    F     H«0 
J  59-25    7-93    6  79    079    1*27    1797    011    0*22    270  [8  63]  0*87= 101 '58  le8s(0=F)  1*53=100 

Occurs  with  svabite  and  calcite  at  Jakobsberg.  Wermland,  Sweden  ;  thèse  minerais  form 
narrow  veins  in  a  mixture  of  hausmannite,  Itmestone,  a  yellow  garnet,  schefferite  and  man- 
ganophyllite. 

Melanofhlooitb,  pp.  194.  1041.— Discussion  of  conditions  of  formation,  G.  Friedel,  Bull. 
Soc.  Min.,  16,  49.  1892;  Bombicci,  ilnd.,  p.  144.  Investigated  by  Bombicci,  Accad.  Se  Ist. 
Bologna,  Miirch  22.  1891.— Giona.  G.  Spezia,  Riv.  Min   liai.,  11,  87.  1892. 

Melanostibian.  L.  J,  Igelsirâm,  G  FOr.  FOrb..  14,  588,  1892  :  Zs.  Er.,  21.  246,  1893.  Mas- 
siye,  foliated  ;  also  in  microscopic  or^.'^tnls  H.  =  4.  Luster  metallic  Color  black.  Streak 
cherry-red.  Composition,  perbaps  6(MD.Fe)0.  SbsOi.  Analysis  (assuming  thé  state  of  oxidation 
as  giyen): 

8b,0t        FeO       MnO       CaO       MgO       H,0 
37  50        27-30        29*62        1*97         1-03         106=98*48 

From  tbe  SjO  mine,  Orebro,  Sweden,  where  it  occurs  in  veins  in  dolomite. 
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Msi^AKOTBKiTB,  p.  545. — OocuTB  io  prismatic  crystals  with  a  (100),  m  (110),  d  (110),  oi\\\)^ 

§  (321)  at  Pajsberg.  Sweden,  G.  Nordcnskiôld,  G.  FOr.  F5rh.. 
16,  15^.  1894  ;  in  habit  und  aneles  resembliug  kentrolite. 

Also  fouDd  at  Hillsboro.  aew  Mexico,  associated  with 
ceru-ssite  and  a  brown  jiisper-Iike  material,  C.  H.  Warren. 
Cryslals  (Fits.  1.  2)  wiih  forms  a  (100),  b  (010).  m  (110). 
n  (\m.  k  (150).  o  (111).  Hiibit  like  kentrolite.  angles  w/'  = 
♦1 W  13'.  <»'"=  *65'  O',  fiwn'"=  64*  44'  (cale).  Axes  à.l.h- 
0-6838  : 1  :  0-9127  (NordenskiOld  obtained  0  6216  : 1  :0'9041). 
Analysis  gave  : 


<9. 

^ 

1 
) 

71 

1 

i 

jjÇ^ 

G  SiO, 

)  5-854       15-49 


PbO      Fe,0, 

55-56       27-51 


X       H,0 

0-82      0-68  =  100-06 


Melanotekite,  New  Mexico. 


whence  tlie  formula  Fe^Pb.Sî.Oi,  or  (Fe40.)Pb.  (8i04)s.  It 
is   sliown    tbat    tbe    auulogous   formula  (Mn40s)Pbt(8i04)s 

grobably  beiongs  to  kentrolite  (p.  89,  Min.  p.  544).     Am.  J. 
c.  6,  116,  1898. 


Melantrrite,  p.  941. — Laurion,  Greece.  nnalysis  of  zinc-bearing  variety,  L.  Michel  :  80s  28*85» 
PeO  17-74.  ZnO  892,  H,0  44  21  =99-72.     Bull.  Soc.  Min..  17.  204.  1894. 

Discussion  of  the  chemical  constitution  and  genesis  of  various  iron  sulphates,  Scharizer,  2ju 
Kr.  30.  209.  1898. 

Mblilitb,  p  474  — Crystals  from  Vesuvius  described  with  ncw  form  (201).  Kaiser.  Zs.  Kr.» 
31.  24,  1899      Discussion  of  microscopic  structure.  Gentil.  Bull.  Soc.  Min..  17.  108.  1894. 

Composition  discussed,  Bodlttnder.  Jb.  Min  .  1.  15.  1898;  cf.  Vopi,  iWtf.,  2,  78,  1892. 

Occurs  Ht  Ste.  Anne  de  Belleville,  near  Montrcil.  Cunadw,  in  nlnoiie.  F.  D.  Adams,  Am.  J. 
Se,  43,  269.  1892  ;  also  (optically  jmitw  )  in  alnoiie  of  Mnnheim,  N.  Y.,  C.  H.  Smith,  iMtf..  46» 
i04.  1893.     Cf.  Berwertli.  Ann.  Mus.  Wien.  10,  75,  1895. 

Fonned  by  the  burning  of  Portland  cernent.  BodlAnder,  Jb.  Min  ,  1.  58,  1892. 

A  soda-nliimina  silicate,  tetragonal,  and  resembliuiç  melilite  in  habit,  whicb  occurs  in  the  new 
rock-t\'pe  farrisite,  from  Norway,  bas  bei-n  called  natronmelilith  by  BrOgger  (Die  Eruptirgesteine 
d.  Kristianiai^ebietes.  3.  69,  1898).  It  is  lar^ely  altered  to  natroliie.  A  later  examination  {Qnd., 
p.  366)  bas  led  to  the  conclusion  tbat  it  shouTd  perhaps  be  referred  to  the  Scapolite  Group. 

A  new  type  of  rock  containing  melilite.  a  chrysolite-melilite-leucite  rock,  occurs  as  a  yolcanic 
cône  at  San  Venanzo,  Umbria,  Italy,  and  is  called  venarmte,  by  Sabatini  Boll.  Com.  GeoL,  Sept., 
1898.  The  same  rock  was  later  described  by  Rosenbusch  and  by  him  named  euctolUe  (Ber.  Ak. 
Berlin,  110.  1899). 

Mesabite. — See  Oôihiiâ. 

Mbt.\brushite,  p:  828. — Brushite.  or  metabrushite,  occurs  with  minervite  (wh.  see)  in  the  lime- 
stone  caves  of  the  Nummulite  limestone  of  Southern  France  ;  thus  in  the  Grotto  of  Minenra  on 
the  Cesse,  Valley  of  the  Aude.  Gautier,  C.  R  ,  116,  1171,  1898.— See  also  BruMtâ, 

Metacinnabaritb.  pp.  6*2,  1041. —  Idria.  diacîussion  of  occurrence,  paragenesis.  etc.  ;  crystals 
are  dodecahedral  in  habit  with  also  a  (100)  and  o(lll),  Schrauf,  Jabrb.  Q.  Reicbs.,  41,  349, 
1891 

Occurs  at  San  Joaquin.  Orange  Co..  California,  in  iron-blnck  particles  in  barite  ;  G.  =  7*706; 
analysis:    S  18-69,  Hg  85*89.  Cl  082  =  99-90.  Genin,  Am.  J.  Se.  44.  888.  1892. 

Also  occurs  amorphous  filling  cavities  in  quariz  on  the  west  side  of  Read  Is.,  near  YancouTer 
Is.,  Br.  Columbia.  Hoffmann.  Rep.  G.  Canada,  5,  66R,  1889-90. 

Metadesmine.    F.  Rinne,  Jb.  Min.,  1,  57,  1897.— See  StiUnte. 

Metanocerine.  Sandberger,  Jb.  Min..  1,  221,  1892.  A  parlially  investigated  minerai  oc» 
curriug  wiih  the  babingtonite  of  Arendal  in  white  crystals  resembling  bromlite  ;  H.  =  4*5.  From 
the  qualitative  analysis  a  possible  relation  to  nocerite  (Min.,  p.  174)  is  mferred,  and  the  name  pro- 
visionally  given  refers  to  this. 

MeUscoleoite.     F.  Sinne,  Jb.  Min.,  2,  61,  60,  1894.— See  SeoUcite. 

Mica  Group,  p.  611. — Discussion  of  the  crystalline  form  based  upon  the  percussion-figure» 
the  etching-figures,  etc.  It  is  concluded  that  probably  phlogopite,  biotite  and  per^pa  the 
lithia  micas  should  be  regarded  as  triclinic  ;  muscovite  appears  to  be  monoclinic.  T.  L.  Walkef , 
Am.  J.  Se.  7,  199.  1899.— See  also  G.  Friedel,  Bull.  Soc.  Min.,  19.  18,  1896. 
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GeDeral  discussion  of  chemical  composition ,  F.  W.  Clarke,  Bull.  U.  S.  G.  Sury.,  113  and 
126,  1898  :  Clurke  and  Schneider.  Am.  J.  Se,  43,  878,  1892. 
Analyses  are  quoted  by  Stelzner,  Zs.  prakt.  Geol.,  4,  877,  1896. 

MiCROLiNE.  pp.  323.  1042. — From  the  Spessart,  analysls,  E.  PbiHppi,  Ber.  Senck.  Nat.  Ges.^ 
1896.  p.  125.  Analyses,  Jones  Falls.  Maryland,  Hillebraud.  Bull.  U.  S.  G.  Surv.,  113, 110. 1893.— 
See  also  AnorthoeUue. 

MiCROLiTE.  pp.  728.  1042. — ^Igaliko,  Groenland,  approximate  analysls  of  impure  material,  G» 
NordenskiOld,  G.  F5r.  FUrh.,  16.  836,  1894. 

Occurs  at  Rumford,  Me.,  in  honey-yellow  crystals,  G.  =  5*17  (Penfleld),  Foote,  Am.  J.  Se.» 
1,  461.  1896. 

Mieraite.    X.  /.  Spencer,  Nature,  67,  674, 1898. 

Isometric-tetrahedral.  In  small  cubes,  with  0  (111)  and  d  (lîl),  the  latter  differing  in  size  but 
not  in  luster.  Twins  :  tw.  pi.  o.  Cleavnge:  dodecahedrul.  Brittle.  Luster  adamantine.  Color 
pale  to  briglit  yellow.     Streak  tbe  same  or  deeper.     Optlcally  isotropic. 

Com|x>siiion  essentially  .silver  iodide.  probably  Ag*!*,  aualogous  to  marshite,  Cutia  (this  Ap- 
pendix.  p.  45),  and  nantokite,  CuiCla  (Min.,  p.  154). 

From  the  Broken  Hill  mines,  New  South  Wales,  associated  wlth  chalcocite.  gamet,  quartz  ; 
also  with  malachite,  auglesite.      Named  after  Prof.  H.  A.  Miers  of  Oxford,  Ëngland. 

MiLARiTB.  p.  812.— Analysls.  Treadwell.  SiO,  7279.  A1,0,  1012.  CaO  11-82;  MgO  ir.,  KjO 
4-82,  Na,O0-21.  H,0  119  =  100.     Jb.  Min.,  1,  167.  1892. 

MiLLEKiTS,  p.  70.— Occurrence  (nlso  of  other  nickel  minerais)  in  the  Rhlne  région,  Laspeyres^ 
Vh.  Nat.  Ver.  Bonn,  pp.  148,  875,  1898. 

M11-.OSIN.— See  AvaliU, 

Blinervite.  A.  Gautier,  Ann.  Mines,  6,  28,  1894;  C-  R..  116,  928.  1022,  1171,  1271,  1898. 
An  aluminium  phosphate,  Al9Ot.PtOft.7HsO,  occurring  with  phosphate  of  lime  as  a  white  plastic 
mass  mixed  with  clay,  etc.,  in  the  "Grotte  de  Minerve"  on  the  shores  of  the  Cesse,  Valley  of 
the  Aude.  France.  Analyses  of  impure  material  are  given.  The  above  formula  applies  to  air- 
dried  material. 

MitchelUte.    /.  H,  Prait,  Am.  J.  Se,  7,  286,  1899.— See  Ohran 

M1ZZ0171TB,  p.  471.— Franco  obtained  ar  =  67'  66'  and  67*  68';  alao  «,  =  1"668,  e^  =  1*645, 
Giorn.  Min..  5. 198,  1894.— See  also  WemeriU. 

MoLYBDENiTE,  pp.  41,  1042. — Crvstnls  from  Frankford,  Penn..  ezamined  by  A.  P.  Brown, 
are  hexagounl  in  habit,  piismntic  or  biirrel-shaped,  resembling  some  mica.  Forms  as  interpreted: 
c(OOOl),  m  (lOÏO).  0  (lOÎl),  p  (2021),  g  (8081).  Angles:  eo  =  *65''  85',  ep  =  77*  18',  cç  =  81'  24'; 
axis  h  =  1-9077.     Proc.  Acad.  Nat.  8c.  Philad..  210,  1896 

Occurs  in  large  crystals  (8*6  X  5*5  in.  and  2  or  8  in.  tbick)  with  native  bismuth,  etc.,  at  Kinga- 
gate,  Glen  Innés,  N.  S.  W.,  Liversidge,  Rec.  Austr.  Mus.,  2.  1892. 

MoNAziTK.  p.  749.— Oryst.— Nil-Saint- Vincent,  Belgium.  Franck,  Bull.  Acad.  Belg.,  21,40, 
1891.  Bruzil,  Hussak.  Min.  petr.  Mitth.,  12,  470,  1892.  South  Lyme,  Conn..  occurs  in  distinct 
crystnls,  Matthew.  School  Mines  Q  .  16,  232,  1895. 

Occurrence  on  New  York  island,  Niven,  Am  J.  Se,  50,  75,  1895.  Distribution  in  Ëuropean 
rocks.  Derby,  Min.  Mag.,  11,  804,  1897.  Distribution  in  U.  S.,  and  elsewhere,  U.  8.  G.  Surv., 
16  Ann.  Rept..  Pt.  IV,  p.  667.  Occurs  rather  abundantly  in  the  gold  sands  of  soutbern  Iduho, 
Lindgren.  Am.  J.  Se.,  4.  68,  1897. 

Yields  hélium  and  other  gases,  Ramsay,  CoUie  and  Travers,  J.  Ch.  Soc.,  66,  684.  1895;  also 
Ramsay  and  Travers,  Proc.  Roy.  Soc,  60,  442,  1897.  Also  Erdmann,  Ber.  Ch.  Ges.,  29,  1710, 
1896. 

MoRDENiTB,  p.  678. — Relation  in  composition  to  ptilolite.  Olarke,  Am.  J.  Se,  44,  101,  1892. 

MoRBNosiTE,  p.  940. — Zermatt,  analysis  of  magnésium  variety,  Pisani:  SO»  28*7,  NiO  18*6, 
MgO  6-5,  HaO  46-5  =  100*2.    Bull.  Soc.  Min.,  16,  48,  1892. 

MoRONiTE. — A  mixture  of  calcium  carbonate  with  the  remaina  of  foraminifera,  cf.  S.  Cal- 
dcron  [Anal.  Soc.  Espagfi.  Hist.  Nat.,  23,  21,  1894],  Zr.  Er.,  26,  881,  1896. 
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Mosiite.     W.  a  Brôgger,  Yidensk.  Skrift.  I.  Math.-nat.  EliMe,  No.  7,  Chrifitiaoia.  1897. 

Tetragonal.  Axis  é  =  0-6488  ;  001  a  101  =  82'  46^'.  Porms  :  a  (100).  e  (001).  m  (110). 
0  («9  10).  y  (805)  e  (lOl).  f>  (801),  «  (111).  ep  =  42'  19'.  mp  =  ♦47"  41'.  Crystal*  «mail:  commonly 
twioâ  with  tw.  pi.  e,  thèse  often  prismatic,  elongated  parallel  a  pyramidal  edge  analogons  to  twitu 
of  rutile  (cf.  Fig..  Miu..  p.  1047,  and  Fig.  1  of  tiipiolite,  this  Append.),  hence  simulating  onho- 
rhombic  forms;  also  drilHngs,  fourliogs.  Cleavage  none.  G.  =  6*45.  Luster  metallic,  brilliant. 
Oolor  black. 

Uomposilion.  Fe(Nb.Ta),0«,  like  tapiolite,  with  probably  Nb  :  Ta  =  1  : 1.  ADalysis,  G. 
Theaen  : 

Nb,O..Ta,0.       SnO,  PeO 

82-92  018  16*62  =  99-72 

Occars  very  sparingly.  with  yttrotantalite  and  columbite  on  feldspar.  In  a  pegmatlte  vein  at 
Berg  uear  Moss.  i^orway. 

MtinkforBaite.     L.  J,  IgelHràm,  Zs.  Er.,  27.  601.  1896. 

Massive,  foliuted  or  small  granular;  the  crains  apparently  monoclinic  in  ciystallization. 
Cleavage  in  one  direction.     H.  =  5.    Color  white  or  pale  reddish. 

Near  svanbergite  in  composition.     Analysia  after  deducting  10*74  p.  c.  insol.: 

80.  1512        PaO.  1601        A1,0.  29*28        CaO  36*64        ign.(80,  î)  8  00  =  100 

B.  B.  inf  lisible  and  does  not  yield  a  blue  color  with  cobalt  solution;  oiily  partially  decompoaed 
by  acids. 

Occurs  in  the  cyanite  of  a  damouritic  quartzite  at  HorrsjOberg,  Westanâ,  and  Dicksberg  in 
the  Ransftt  parish.  Wermland,  Sweden.     Named  from  the  Munkforss  iron-works. 

Mnnkmdite.  L.  J,  Igelsirôm,  Zs.  Kr..  28,  811.  1897.  Near  svanbergite  in  composition,  con- 
taining  PsOft,SOs,F«'O.CaO.  but  not  analyzed.  Occurs  foliated  and  crystalline;  colorless  to 
yellow.     From  Munkerud.  near  Dicksberg,  Wermland,  Sweden. 

MuBCOViTE,  p.  614. — Percussiob -figure  showii  to  deviate  from  the  assumed  normal  position; 
thus  the  angle  between  the  rays  openine  opposite  b  (010)  was  found  to  be  58**  to  56*  inst«ad  of 
60**  ;  similarly  in  other  micas,  e.g.  in  phlogopite  (Ceylon)  this  angle  was  Odi^"*.  T.  L.  Walker, 
Am.  J.  Se  .  2,  5. 1896. 

From  Mutawatchan,  Renfrew  Co.,  Ontario,  analysis  by  Walt  (1  *26  CrsOs),  quoted  by  Hoff- 
mann, Rep  G.  Canada,  6.  2lR.  1889-90. 

Fuehnts  ('i*73  p.  c.  CraOt)  occurs  in  Habersham  Co.,  Ga.,  in  emerald-green  scales,  analysis, 
Genth,  Am.  J.  Se..  44,  888.  1892.  On  the  occurrence  of  fuchsite  in  the  Swiss  AIps,  see  J.  Erb, 
Nat.  Ges.  ZQrich,  43.  276,  1896. 

Analysis  of  compact  variety,  G.  Friedel,  Bull.  Soc.  Min.,  21,  185,  1898. 

On  certain  new  silicates  ylelded  in  synthetic  experiments,  C.  and  G.  Friedel,  Bull.  Soc.  Min., 
22.  17,  20.  1899. 

See  Baddeckite. 

Naotagite,  p.  105.-- Occurs  at  the  Sylvla  mine,  Tararu  creek,  New  Zealand,  J.  Park,  Auttr. 

Assoc.  Adv.  Soi.,  3.  150.  1891. 

Nantokitb,  p.  154. — From  the  Broken  Hill  mines,  New  South  Wales,  Liversidge.  Occurs  in 
indistinct  crystals  In  a  niatriz  of  cuprite  with  native  copper  and  cerussite.  G.  =  4*7.  Analysis 
by  Carmichael  :  Cl  85*92.  Cu  64*28  =  100*20.  Also  Min.  Mag.,  10,  826,  1894  (but  hère  Cl  s 
85-82).     [Proc.  R.  Soc.  N.  S.  W.,  28,  96.  June  6,  1894.] 

St$(^  also  Marshiie  and  MiersiU, 

Nasonite.     8,  L,  Penfleld  and  C.  H,  Warren,  priv.  contr. 

Massive,  granular,  cleavable  and  probably  monoclinic.    Luster  greasy.    Color  whitti 
Composition,  (Ca,Pb)ioCla8i«Oai.     Analysis: 

SIO,  PbO  CaO         MnO        ZnO         FeO  Cl  (OH) 

18-47         65-84         11*20        0*90         0*84         010         2*80         026  =  100*41 

6.B.  on  charcoal,  decrepitates,  but  fuses  easily  when  powdered,  giving  a  lead  flame  and  coat- 
ing  of  PbO.  In  closed  tube  decrepitates,  giving  ofF  a  little  H|0  end  an  abundant  sublimate  of 
leud  chloride. 

Occurs  at  Franklin  Fumace.  N.  J.,  nssociated  with  brown  carnet,  yellow axinite,  glaucochroite 
(wh.  see)  and  a  little  fninkllnite.  Named  after  Mr.  F.  L.  Nason,  formerly  of  the  G«ological 
flurvey  of  the  State  of  New  Jersey. 
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Natholitb,  pp.  600, 1042.— Crystals  described,  from  Puy-de-Dôme.  GonDarà.  Bnll.  Soc.  Min., 
16,  221,  18d2.  À180,  with  analysis,  MagDet  Cove.  Arkaosas,  W.  U.  Melville,  Bull.  U.  8.  G.  Suit., 
90,  88,  1892. 

ÀDalysis,  from  the  Plauenscben  Gruiid.  Dresden,  Zschau,  Abh.  Ges.  Isis,  p.  100,  1898. 

Weed  and  Pirsaon  conclude  from  the  analysis  of  a  f)ortion  (G.  =  about  2*80)  of  the  leuclte  rock 
called  by  them  misâourite,  from  the  Hi^hwood  Mis.,  Montana,  tbat  it  probablv  consiats  of  analclte 
and  a  new  potash  zeolite,  (Es,Ca)AlsSisOio-2HaO.  This  would  correspond  to  a  natrolite  con* 
taining  potassium  and  calcium  in  place  of  sodium.    Am.  J.  Se.,  2,  819,  1896. 

Natronberzeliite. — See  BeneUite, 

Natrongranat. — See  Oamet, 

NatronmeliUth.— See  Melilite, 

Natronmikroklin. — See  Anorthoeloêe. 

Natronzichterite. — ^See  Aêtoc?iiU  and  RiehiêrUe. 

NsoCHHTSoLiTK,  p.  456. — Idcntical  with  fayallte  accoiding  to  Wichmann,  Zs.  Er.,  28,  688, 
1897. 

Nephelite,  pp.  428,  1042. — Crystals  from  Yesuvius,  with  new  form  (5160),  Kaiser,  Zs.  Er., 
31,  24,  1899.     Relation  to  davyne  also  discussed. 

DiscuBsion  of  symmetry  of  crystallization  and  twinning,  etc.,  as  revealed  by  etching,  etc., 
Traube.  Jb.  Min..  Beil.-Bd.,  9,  466,  1895. 

Occurrence  in  New  Zealand,  Ulrich,  Trans.  Austr.  Assoc.  Se,  3.  127,  1891. 

From  the  nephelite-syenite  of  Dungannou,  Ontario,  analysis  by  Harrington,  Am.  J.  Se.,  48, 
16,  1894. 

Artificial  formation  of  a  purely  potash  compound,  Duboin,  C.  K  ,  116,  56,  1892. 

Neptnnite.  O,  Flink,  G.  F6r.  F6rh.,  15,  196,  467,  1898  ;  Zs.  Kr..  23,  846,  1894.  Q.  Nardên- 
êkwld,  G.  FOr.  F5rh.,  16,  846,  1894. 

Mouoclinic.  Axes  à  :  î  :  é  ==  1  3164  :  1  :  0*8076  ;  fi  =  •64"  22'  =  001  A  100.  100  A  110  =  49*  58*, 
001  A  101  =  23'  86i',  001  A  011  =  86'  8i'.  Forms  :  a  (100).  b  (010).  c  (001)  ;  m  (110)  ;  e  (201). 
d  (3U1)  :  «  (111),  f>  (221)  ;  ©(111)  ;  t*(8l2).  Angles  :  mm'"  =  *W  46'.  cè  =  ♦86*  51'.  cm  =  78*  49'. 
êif  =r  55*  36'.     In  prismatic  crystals.  with  c  (001)  and  u  (Sl2)  prominent.     Twins  :  tw.  pi.  c. 

Cleavage:  m  distinct.  Fracture  conchoidal.  Brittle.  H.  =  5-6.  G.  =  8*234.  Luster 
▼itreous.  Color  black  ;  in  very  thin  splinters  deep  blood-red.  Streak  cinnamon-brown.  Nearly 
opaque.     Optically  -f  .     Ax.  pi.  ±  h,    Bx^^  a  ^  =  -f  18".     Pleochrolc;  absorption  c  >  b  >  a. 

In    composition,  a    titano-silicate  of    iron    (manganèse)  and    the    alkali    metnis  ;    formula 

R4RT{Si40,„  with  R  =  Na  :  E  =  8  : 1  and  R  =  Fe  :  Mn  =  2  : 1.    Neptunite  is  therefore  related 
in  composition  to  titanite,  and  as  Flink  shows  there  is  also  a  rather  close  correspondeDce  in  angle. 
Analyses,  1,  Flink.  2.  O.  A.  SJÔstrOm,  G.  F6r.  FOrh.,  16,  898,  1898. 


SiO, 

TiO, 

FeO 

MnO 

CaO 

MgO 

E,0 

Na.0 

1. 

61-58 

1818 

10*91 

497 

— 

0-49 

4-88 

9*26  =  10017 

2. 

4    51-93 

17-45 

10*23 

6*32 

0*71 

•~ 

6-71 

9-63  =  100*98 

Obtained  from  Greenland,  the  locality  probably  not  the  well-known  Eangerdluarsuk,  but 
rat  lier  Narsasik.  near  Igaliko.  It  occars  closaly  associated  with  œgirite  (whence  the  name),  also 
eudialyte,  arfvedsonite,  etc. 

Nickel-sknttemdite. — See  BkuUerudite. 

NiTRR.  p.  871. — Occurs  in  cavities  of  the  leucite  rocks  of  North  Table  Butte,  Leucite  Hills, 
Wyoming.  '  In  the  rock  of  the  Boar's  Tusk  of  the  same  région,  soda  niter  also  occurs.  Cross, 
Am.  J.  Se,  4.  118.  1897. 

Northupito.     Warren  M.  Foote,  Am.  J.  Se,  60.  480.  1895.    J.  K  Pratt,  Wid.,  2,  123,  1896. 

Isometric.  in  ociahedrons.     Cleavage  none.     Fracture  conchoidal.     H.  =  3*5-4.     G.  =  2*880. 
Colorless  when  perfectly  pure;  also  pale  yellow  to  gmy  and  brown.    Index  ny  =  1*5144  Na. 
Compoaition,  MgCOs  NaaCOi.NaCl.     Analysis.  Pratt. 

COt  85  43,  MgO  16-22,  Na,0  24*90,  Cl  14-28,  Na  9*22  «  100. 

B.B.  fuses  at  1  with  frothing  to  a  white  alkaline  mass;  colora  the  flame  intense  yellow.  Basily 
soluble  in  acids. 

Occurs  in  a  clay  at  a  depth  of  450  feet  at  Borax  lake,  San  Bernardine  Ce.,  Califoruia.  Named 
after  Mr.  Korthup,  who  flrst  obtained  the  minerai. 

This  compound  haabeen  formed  synthetically  by  A.  deSchnlten,  Bull.  Soe.  Min  ,  19, 164, 1896. 
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OcTiHBDRiTB,  pp.  240,  IMS.— Oryit,— Bourg  d'OiuDB,  oew  form  cr  (11-8-44)1,  E.  Bubx.  7m. 
Kr..  20.  557.  1693.  JBmlluid.  Huinberg,  G.  FOr.  FSrb.,  16.  807,  I6M.  Ql&cler  de  k  MeIK 
HBiitci  Alpes,  Lacrotx.  C.  R..  122.  1429,  1606. 

Investigation  of  crysialllue  structun'.  Baumbauer.  Zs.  Er.  34.  SSO,  1695. 

Occiire  widi  brooklle  si  PlacerTille.  Eldorado  Co-,  Cal..  Kuni,  Am.  J.  Se.,  43,  828,  1893. 
AIbo  Bt  Magiit^i  Cove.  Ark.,  PenSeld,  Am.  J.  Se,  48, 114,  1804. 

8ee  Uaiite. 

!,  Penfleld.  Am.  J.  Bc..  48,  115,  1894. 


Wu, 

Orpiment,  pp.  35.  1048.— Oblniiied  in  fine  crjstals  in  cavitle»  iti  cltiy  nt  Mercnr,  Utah;  theaa 
»re  moiioclînic  (Penfleld,  pri».  coiilr.)  as  «irliur  (18(J«)  deduced  for  Hnngariai.  crysul»  by  Brdt- 
haupi;  Groth  has  iilio  reached  Ihia  conciiisio.!  (Tab.  Ueli.  Min.,  17.  189H;  cf.  aiao  nolt»  b/ Hintia, 
Ta.  Kr.,  24,  304,  1804),  Miern  foiinrt  notblng  in  ilit  oplical  clfarncti-re  at  vnrliiuce  wilb  ortlM- 
rbombic  crystalllzatlou,  Min.  Mue..  10,  204,  1894. 

Orthoclabe.  p.  815. — Teauvius,  meaBurement  of  crystuls,  Franco,  Giom.  Min.,  6,  184,  1894. 

Cryiluls  from  Lapland  wltb  (870)  aa  Iw.  plane,  Jeremcrjev.  Vb.  Miu.  Gea..  30,  463,  16»3. 
Alao  tnin  with  Iw.  pi.  x  plane  em,  GoldBcbmidt  and  Wriébt.  Zs.  Er.,  30.  300.  1898  (earlier 
uoted  by  T«chermnk,  Mio  petr.  Hitib  ,  S,  414,  1«8T).  Sanidine  fr»m  Monte  CImino,  near 
Vilerbo,  Italy,  Zambonfoi,  Rlv.  Htn.  Ital  ,  30,  30,  1898. 

Not«d  as  a  giingue  minerai  la  a  Assure  vein  In  tbe  SUver  City  dlatvlct,  Idabu,  Liodgren,  Am. 
J.  Bc.  6.  418,  1898. 

8ee  8l»o  Feldtpar. 

Ottrblitb,  pp.  843,  1043.— Ajialy»i8.  Liberty,  Maryland,  Ealdas.  BnU.  U.  B.  O.  Suit..  113, 
m.  1808. 

In  ineiamorphlc  conglumerate  in  tlie  Qreen  Mta. ,  Vermont,  Whlttle,  Am,  J.  Se.,  44,  370, 1803. 

See  Ghloritoid,  Hliabtrgtit». 

Faralaorionlte.     O.  F.  Herbert  Smltli,  Hin.  Mag.,  12,  108,  1809. 

Mtin.iclinlc.  Forms:  «(100),  c'OOl).  m(llO),  d(lOI).  A(Soi).  t  (401),  I(501);  j>(lll).  Angles» 
ac  -  "62°  47'.  am  =»67'  25',  ap  =»58'  38",  «m  =  70°  63',  ep  =  52*  37i'. 

lu  prismaiic  i|  b)  or  tiibular  (|  a)  crystala;  tnins  wîtb  a  as  tw.  pi.  and  tbus  p*eudt>> 
ortiiorhcimbic.  Cleuvace,  basai.  G.  =  6'05.  Sections  |  a  sbon  in  monocbromatic  llgbt  a  double 
InierNrenre-agiiTa.     I&fractlve  index  /3  =  31463. 

Coiupoeition  as  for  laurionlte.  PbClOB.  A^alyB!^  Cl  I4'9,  O  [36],  Pb  78-1,  H.O  84  =  lOa 
Tlip  waler  is  glven  off  at  180*;  laurlonile  loaes  ils  water  at  143*. 

Ocnirs  in  Tcad  slags  frotn  Laurlon,  Grcece. 

pAltIBITB,    ; 


ses,  1,  by  C.  H.  Warren;  also  3,  from  Miiso,  id.: 
I  a  G.        CO,     Ce,0,  (La,Dl),0,    CaO       F   gangue  =  0  =  F 

Montana.        4128    22-98    2fl-14       38-46       1098    590    [8-07]=I0348    3-48 
Muso  Valley.  4-303    34-33    30'67        3974        10'70    683      0  50=103-65    387 
Tbese  noalyses  iead  to  tbe  formula  [(Ce,La,Dl)F],Ca(COi)i.    Penfleld  and 
Watren,  priv.  conir. 

Paarceite.     3.  L.  Pmfield.  Am.  J.  Se.,  2,  17.  1806. 

Honocllnic     Axes  d:t:i=  l'7309  : 1 : 1  0109,  fi  =  •80'  51'.     Obserred  fonuK 

a  (100),  6|010),  0(001);  1(310).  m  (llOl,  A  (180);  ft(103).  n(lOl),  1(201).  <(401). 
/(901),  J  (308).  fl,(ï01),  (,(301),  (!i(401),/o(601);*(031);  o  (114),  r  (113),  p  (111), 
11(332),  1(231X  u(331),  0.(114).  9,(113),  r,(il3},p,(lll},  «,(882),  t. (331).  ti, (âSl), 
1(811),  î'(313),f  (3-1-13).  Angles:  mfa'(lI0Ail0)=»60- 3",  o<i=»3S*  8",  m=48' 3', 
Purialte.  «■  s=  48*  8*,  op  =  61*  49', 

la   pseudo-rbombohedral   crystals,-  tabular  |  e;    basai  faces  with  triangular 

i:S:i  =  O-88n:I:O67B3  0ff  =  «8'47^,  whlch.  howoTer,  do 
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tnarkings  (Fig.  1).    TwioDing  probable  as  with  the  micas  and  chlorites,  but  not  definitely  deter- 
mined;  this  would  ezplain  the  occurrence  of  some  of  the  forma  in  the  list  above.    Also  massive. 


Figs.  1,  3,  Marysvale,  Montana. 

Cleavage  none.  Fracture  conchoidal.  Brittle.  H.  =  8.  G.  =  6*125-6' 166.  Luster  metallic. 
Color  and  strenk  black.     Opaque. 

Composition.  Ag^AsS.  or  9AgiS.Asi8i,  hence  an  arsenical  polybasite.  Analyses:  1,  F.  C. 
Knight.  quoted  by  Penfleld,  1.  c.  2,  8.  H.  Pearce.  Am.  J.  Se,  44,  16,  1892.  after  deducting 
28  l»  p.  c.  impurilîes  (siderite,  gnlena).  8,  Penfleld,  1.  c,  deducting  12*81  p.  c.  (chiefly  galena). 
Eere  belongs  also  an  analysis  by  H.  Rose  of  a  Schemnitz  minerai  (Ko.  2.  Dana  Min.,  p.  146). 

S  As  Sb  Ag  Cu  Zn 

1.  Marysvale,  Mont.          17-71  789  —  65.17  18-11  —  Fe  105,  insol.  0  42  =  99-86 

2.  Aspen.  Colo.     mou.    17*78  6*29  0*18  59*78  12*91  816  =  100 
8.       *•          "          ery$i,    1818  7-01  0*30  56*90  14*85  2*81  =  100 

B.B.  decrepitates  slightly  and  fuses  readily.  On  charcoal  in  O.F.  a  sligbt  arsenical  coatine; 
with  soda  a  sîlver  globule.  In  tlie  open  tube  fumes  of  sulphur  dioxide  nnd  sublimate  of  arsenio 
trioxide.  In  the  closed  tube  fuses,  gives  a  yellow  sublimate  of  arsenic  trisulphide  and  above  a 
faint  deposit  of  sulphur.    Readily  oxidized  and  dissolved  in  powder  by  nitric  acid. 

Occurs  with  quartz  and  calcite,  also  chalcopyrite,  in  a  cavity  at  the  Drumlummon  mine, 
Marysvale,  Montana.  Also  at  the  MoUie  Gibson  mine,  Aspen.  Colorado,  both  massive  in  large 
quantity  disseminated  through  a  pink  barite;  also  in  tabular  crystals  embedded  in  siderite,  in  both 
cases  nssocinted  with  galena.     Also  in  sood  crystals  from  the  Tin  tic  district,  Utah. 

I^amed  after  Dr.  Richard  Pearce  of  Denver. 


Pectolitb,  p.  878.— Torosay  in  Mull,  Scotland,  analyses,  Heddle,  Trans.  G.  Soc.  Glasgow, 
241,  1892. 

Pelionite.  A  name  suggested  by  W.  F.  Petterd  for  a  bituminous  coal  (Pelion  Coal)  resem- 
Dling  the  English  cannel  coal,  from  near  Monte  Pelion,  Tasmania.  Catalogue  of  Minerais  of 
Tasmania,  1898. 

Pbncatitb,  p.  271.— Investigated  (also  predazzite),  LeneSek,  Min.  petr.  Mitth.,  12,  429, 447» 
1892. 

Penfieldite.    F.  A.  OenVi,  Am.  J.  Se.  44,  260,  1892.    8.  L.  Penfleld,  ibid.,  48,  114, 1894. 

Hexagonal.  Axis  è  =  0*8967  ;  0001  A  Olïl  =  89'  26i'.  In  hexagonal 
prisms  (Fig.  1)  with  e  (0001),  m  (lOÎO)  and  p  (1122)  ;  also  undetermined  acute 
pyramids  of  the  unit  séries  forming  tapering  crystals.      Angle  ep  =  *41'*  58^. 

Cleavage  :  basai,  distinct.  Luster  vitreous,  inclining  to  greasy.  Color 
white.     Transparent  to  translucent.     Double  refraction,  strong,  positive. 

Composition,  a  lead  oxychloride,  Pb0.2PbCl9  =  Chlorine  18*2,  lead  79*7, 
oxygen  2*1  s=  100.    Analysis,  Genth  : 


1. 


Cl 

1.  Tapering  erygt.  18*55 

2.  Opaque  cryet,     17*94 


Pb 

78-25 
uîhdeU 


B.B.  in  the  closed  tube  decrepitates  and  yields  a  sublimate  of  lead  chloride 
but  no  water.    Easily  soluble  in  nitric  acid. 

Found  in  the  ancient  lead  slags  from  Laurion,  Greece,  in  which  it  lias 
resulted  from  the  action  of  sea-water.  Other  lead  oxvchlorides  occuring  at 
Laurion  are  :  laurionite,  fledlerite  and  parai aurionite  (this  Append.,  p.  50). 


m 


m 


Penfieldite. 


Peitnikite,  p.  650.— Analysis  of  k&mmererite,  from  Tampadel,  Zobtengebirge,  Lower  Silesiai 
Traube.  Zs.  G.  Ges.,  48,  58,  1894. 
See  Clinoehlare, 
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Pentlandite.  p  65. — Shown  by  Penfleld  (Am.  J.  Se.  46.  498.  1898)  \jo  ocCîT  Intlmatelr 
mixed  with  pyrrbotite  nt  Sndbiiry.  Ontario.  It  1s  Doii-mn^rnetic,  bas  a  lighter  color  and  u 
Isomett'ic  as  siiown  by  Ibe  ociabedral  partUijr  G.  =  4-946-5  006.  Analysis  gave  8  :  33*42. 
Fe  80-25.  Ni  84-2H.  Co  0  85.  çanirne  0-67  =  99  42.  Tt  îs  also  shown  ibat  XhefolgeriU  of  Emmena 
(réf..  p.  36)  from  îhe  Wortbinprton  mine,  80  miles  southwest  of  Sudbiiry,  is  only  pentlandite. 

Occura  at  Beiern.  Norway,  (aualysis),  J.  H.  L.  Vogt,  G.  Fôr.  Fôrh.,  14,  825,  1892. 

See  also  HeazUtoaodiie. 

Pbrctlite,  pp.  172,  1028.— Synth etic  expcriments  by  C.  Frifdel  Uud  to  tbe  composition 
before  suiîgested  for  the  species.  viz.  PbCuCl«(OH),  or  Pb(OH)Cl.Cu(OH)Cl.  This  is  the  com- 
position of  boléite  (Miu.,  p.  1028)  ezcept  that  it  contaius  a  small  aiaouut  of  silver  chloiide 
(iAgCl).  Bull.  Soc.  Min.,  16,  96.  1892.  Friedel  bas  nlso  obtained  crystals  with  the  latter  com- 
position (boléite).  ibid.,  17,  6,  18.^4. 

The  lotîality  at  Boléo.  Lower  Califomia  hns  yielded  not  only  the  cubes  of  brOéite  to  which 
belon^  the  formula  PI)CuCU(OH),  +  iAgOl  (see  Min.,  p.  1028.  and  Mallard  and  Cumenire.  Bull. 
Soc.  Min.,  14,  2S8, 1891),  but  also  octahedral  or  pyramidal  crystals,  sometimes  in  pseudo  isometric 
grou pings  of  six  crystals.  They  are  referred  to  the  tetragonal  System  by  Cunieuge.  C,  R.,  116, 
898.  1893.  Analyses,  1,  Fourment,  quoted  by  Cumenge  ;  2.  Friedel.  Bull.  Soc.  Min.,  16,  187, 
1893. 


G. 

Cl 

Pb 

Cu            Ag 

H,0 

0 

1.  4-675 

2.  4-71 

18-58 
1904 

52-99 
(^2*85 

15-20         0-15 
17-95            — 
*  Ignition. 

9-00 
5-44' 

4-18  =  100 

4-56    SiO,0-89  =  100-26 

Analysis  2  (1  beinff  incorrect  in  the  H|0)  corresponds  to  PbCuCla(OH)s,  the  composition 
al)Ove  given  for  percylite.  Thèse  crystals  are  called  eumengHU  by  Mallard,  Bull.  Soc.  M.n..  16, 
184.  1893.  He  obtained  001  a  101  =  58*"  44' ;  é  =  1-6469  ;  optically  négative,  uniaxial  ;  indices 
oa  =  2  026,  e  =  1-965.  c»  -  €  =  0061. 

The  relation  of  percylite  to  boléite  and  cumengile  bas  also  been  dtscussed  by  Lacroix  (Bull. 
Mu.s.  d'Hist.  Nat.,  Paris,  p.  o9.  1895),  but  his  conclusions  rest  on  insufficient  data.  He  would 
rcco^nize  a  séries  pussing  from  cumengite  containiiig  no  silver  (PbCuCli(OH)t,  through  pêeuda- 
boléûê  with  less  thun  lAgCl  and  boléite  with  iAgCTl.  to  percylite  in  which  still  more  AgCl  is 
présent  (but  see  Friedel  above).  He  would  also  fiud  a  progressive  increase  in  spécifie  gravi i y, 
viz.  for  îhe  four  substances  named  :  4*71,  7f  5  08,  5-08,  5*254;  also  a  decreasing  biréfringence, 
viz.  0061  (cumengite).  0'08,  (pseudoboléite).  0-01  (boléite),  to  0  or  nearly  0  in  percylite.  The  sub- 
stance called  pseudoboléite  formspart  at  least  of  the  cubic  crystals  with  re-entrant  angles  (001  A  102 
=  OS"  44')  referred  to  cumengite  and  percylite  by  Mallard. 

A  minerai  from  the  Broken  Hill  mines,  New  South  Wales,  is  referred  to  boléite  by  Liversidge. 
Proc.  K.  Soc.  N.  S.  W.,  28,  94,  1894.  In  cubic  crystals  with  o  and  d.  H.  =  8'6.  G.  =  6-Ô3. 
Analysis  by  Carmichael  and  Armstrong  :  Cl  13-50,  Pb  47*20,  Cu  19*20,  Ag  8*26,  O  cale.  [610]. 
HïO  cale.  [5-44]  =  9969.     H,0  determined  by  Liversidge  6-89  p.  c. 

Obviously  thèse  supposed  distinct  minerais  need  f urther  examination,  especially  on  the  Chemi- 
cal side. 

Pkriclabe,  p.  207.— Occurs  in  small  grains  at  L&ngban,  Hj.  Sjôgren,  G.  Fôr.  Fflni,  17,  288, 
1895. 

Discussion  of  method  of  origin  at  Lângban  and  Nordmark,  Hj.  Sjdgren.  G.  FOr.  Fôrh.,  flOL 
25,  1898.  J     J  6      .  »  — » 

Artiflcial  production,  A.  de  Scliulten,  Bull.  Soc.  Min.,  21,  87,  1898. 

Perovbkitb,  p.  722.— Further  investigation  of  crystallographic  and  optical  characters.  De» 
Cloizeaux  Bull.  Soc.  Min.,  16,  218,  1893. 

Occurs  with  magnetite  as  a  rock  at  Catalfto,  Goyaz,  Brazil,  Hussak,  Jb.  Min.,  2,  297,  1894. 

Petalite,  p.  811.— Occurs  near  the  source  of  the  Amanaur  river,  Caucasus,  C.  Jeremejev 
(anal.,  Antipov),  Bull.  Ac.  St.  Pet.,  6,  1896,  Proc.  Verb.,  p.  viii. 

Petzitk.  p.  48.— Occurs  in  the  Yale  district,  Br.  Columbia.  Hoffmann,  Rep.  G.  Canada,  8, 
12R.  1895.  Also  at  the  Nordenfeldt  mine,  Thames  gold-fleld,  New  Zealand,  J.  Pàrk.  Austr. 
Assoc.  Adv.  Sel.,  3,  152,  1891. 

Pharmacolite,  p.  827.— Analysis  by  Church  gives  12-87  p.  c.  as  loss  of  water  in  vaem 
(3  =  H,0),  and  311  between  100*  and  200'  (H,0).     Min.  Mag.,  11,  7,  1895. 

Phenacitb.  p.  462.  —  CrysUls  described  (anal,  by  Preis)  from  Ober-Neosattel,  Vrba,  Zt. 
Kr.,  24,  119,  1894. 
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Orystals  occur  at  EragerO  of  prismatic  habit,  tbe  usually  tri-rliombobedral  symmeiTy  not  dis- 
Unctly  shown,  twiDS  of  botb  coutact  and  pent^tration  types,  witb  m  (lOÎO)  as 
tw.   plaue,  Bftckstrôm,  G.  Fôr.  Fôrli..  2Q.  295,  1898,  and  Zs.  Kr..  30.  852,  i 

1898 

Pst'udoinorpbniis  crysials  (Fip.  1)  of  vcry  Inrire  size  (one  weighed  28  11>B.) 
occur  at  Greenwood,  Me.,  C.  H.  Wiirrcn.  Am.  J.  Se,  6,  119.  1898. 

Occurrence  at  St.  Cbristopbe-eu-Oisans,  Daupbiné,  Des  Cioizeaux  and 
Lncroix,  C.  R.,  116,  1281,  1892.  Also  at  Striegau.  Silesin,  Hintze.  Zs.  Er., 
28,  174.  1897. 

PhiUpstadite.  R,  A.  Daly,  Froc.  Amer.  Acnd.  Se,  34,  488,  1899.— See 
Ampîiibole, 

Phillipsite,  p.  579. — Analysis  by  G.  H.  Edwards  of  crystals  from  Basa 
Strait,  Australia,  gave  :  Phenaclte. 

G.  SIC,  Al.O,         Fe,0.      (Ba,Sr)0       CaO         Na,0         E,0 

2  20  47-94  21-72  444  0-77  2*25  278  9  87  =  100*65 

This  leads  to  tbe  formula  RA]tSi«Ois  4HsO,  wbere  R  =  E,,  Na,  and  Ca.  That  pb!11ip8it& 
should  contain  4HaO,  instead  of  4iHtO  as  generally  accepted  (Min.,  p.  580),  was  indicated  by 
Pratt  and  Foote  in  tbeir  discussion  (Am.  J.  Se,  3,  448. 1897)  of  tbe  wellsite-pbillipsitebarmo- 
tome-stilbite  séries.    S.  L.  Penfield,  priv.  contr. — See  WelUiU, 

Phlogopite. — See  Mica, 

Phœnicochboitb,  p.  914.— Syntbesis,  Ludeking,  Am.  J.  Se.,  44,  57,  1892.  Also  Lacbaud  and 
Lepierre,  Bull.  Soc.  Chim.,  6,  282,  1891. 

Phobobnite.  p.  292.— Crystals  from  Monteponi,  Sardinia.  studied  by  Goldscbmidt,  are  refer- 
red  to  tbe  trapezobedral  group  of  tbe  tetragonal  System,  Zs.  Kr.,  21,  821.  1898;  23.  189,  1894; 
26,  9.  1896.  Traube  concludes,  bowever,  tbat  etcbing-figures  are  not  at  variance  witb  crystal- 
lization  iti  tbe  normal  (bolohedral)  group,  Jb.  Min..  Beil.-Bd.,  10,  456,  1896.  Ou  crystals  from 
Laurioii,  Greece.  G.  F.  Herbert  Smitb,  Min.  Mag  .  12.  107,  1899. 

Formation  of  nrtificial  crystals  also  of  PbCOs.PbBrt,  A.  de  Scbulten,  Bull.  Soc.  Min..  20, 
191.  194,  1897. 

PiCROMERiTE,  p.  948.— (Scboeuite.)  Relation  to  other  sulpbates,  etc.,  J.  E.  van  der  Heide, 
Zs.  pbys.  Cb.,  12,  416,  1898. 

PiKDMONTiTB.  p.  521. — Sbown  by  G.  H.  Williams  to  occur  at  Soutb  Mountain.  Pa.,  in  an  ancient 
rbyolite  witb  scbeelite,  etc.;  analysis  by  W.  F.  Hillebrand.  after  deducting  quartz  assumed  to 
be  présent  to  tbe  amount  of  10  p.  c:  SiO,  87-37,  Al.O,  2207.  Ce,0,  0'89,  R«Os'  1*52,  Fe.O.  4*78, 
Mn,0,  8  15.  MnO  2  285,  CaO  18825,  MgO  0-80,  E,0  0-81,  Na,0  027,  H,0  2*48,  CuO  O'IS, 
PbO  017  =  100  05.     (•  Other  rare  eartbs.)    Am.  J.  Se.  46,  50,  1898. 

Occurs  in  rbyolite  in  Province  of  Sbinano,  Japan.  Yamasaki.  J.  Coll.  Se.  Japan,  9,  117,  1697. 

PiNAKioiiiTE.  p.  877. —  A  related  minerai  from  Lftngban  bas  been  analyzed  by  BflckstrOm, 
G.  FOr.  Fôrb,  17,  257,  1895. 

PiNiTE,  p.  621.— Breage,  Comwall,  analysis,  Collins,  Min.  Mag.,  10,  8,  1892. 

Pirssonite.    /.  B.  Pratt,  Am.  J.  Se,  2,  126, 1896. 

Ortborbombic-hemimorpbic.  Axes  à:b:è  =  0*5662  : 1  :  0*8019.  Forma  :  b  (010),  m  (110), 
p  (111).  p,  (llî).  ê  (181),  a  (311).  Angles  :  mm"  =  •59'  2*,  pp"  =  *68'  0',  pp*  =  54'  6',  pjp"'  =  29* 
50^.     Habit  prismatic  (Figs.  1  to  4). 

Cleavnge  none.  Fracture  concboidal  Brittle.  H.  =  3-3-5.  G.  =  2*852.  Luster  vitreoua. 
Colorless  to  wbite,  sometime»  dark  from  impurities.  Pyroelectric.  Optically  -f .  Ax.  pi.  |  e. 
Bx,  1  b.     2Ey  =  48"  14'.     Indices  Œa)  :  a=  1-5048,  fl  =  1  -5095.  y  =  l'^'^Sl  (.*.  2V  =  82*  48'). 

Composition,  CaCOt.NaaCOa.2H9O.     Analysis  : 

COa  CaO  NaaO  EaO  HaO 

i    86*07  28-88  25  70  0  15  14*78  AlaO>,SiOa  0*82=  100-46 

B.B.  decrepitates,  fuses  at  2-2*5.  coloring  tbe  flame  deep  yellow;  alkaline  reaction  after  heat- 
ing.     Soluble  in  cold  acids  witb  effervescence. 
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Occura  sparingly  with  gay-Iussite  and  uorthupite  ai  a  boring  near  Borax  lake,  Ban  Bemardino 
-Co.,  California.    Named  after  Prof.  L.  V.  Pirason  of  New  Haven. 

This  minerai  bas  been  obtained  artificially  bj  A.  de  Scbulten,  C.  R.,  123,  1023.  18M. 


1. 


a. 


3. 


m 


m 


Plaoioclasb. — See  Feldpar, 


Figs.  1-4,  PiraBonlte. 


Plaoionitb.  p.  llS.—Description  nf  crystala  from  Wolfsberg,  Luedecke,  Min.  d.  Harzes,  135, 
1896;  hIso  with  new  forma.  L.  J.  Spencer,  Min.  Mag.,  11,  192,  1897,  and  12,  56,  1899  (see  further 
SemseyiU) 

Planofexrite.    L.  Darapsky,  Zs.  Er.,  29,  218,  1897. 

In  ihombic  or  bexa^^nal  tabular  crystals  (probably  ortborbombic)  with  basai  cleavage  and 
fncea  on  the  edges.  Brfttle.  H.  =  8.  Color  yellowish  green  to  brown  (GrQnling)  streak  chrome- 
yellow.     Composition  FetOa.SOB.15HtO.     Analysis  : 

80, 15-57,     Fe.O,  8120,     H.O  5182,  insol.  141  =  100. 

Occurs  in  d  ruses  in  copiapite  ai  tbe  Lautaro  mine  near  Morro  Moreno,  Antofagasta,  Atacama. 

Platinuic,  pp.  25,  1044. — ^Yenable  concludes  tbat  tbe  reported  occurrence  of  platinam  in 
Kortb  Carolina  is  very  do  :btfnl.  Am.  J.  Se.,  43,  540,  1882  ;  J.  Elisba  Miichell  Se.  Soc.  8.  1892. 

Occurs  with  gold  in  the  sand  nf  tbe  N.  Saskatchewan  river,  near  Edmonton,  Alberta,  Hoff- 
mann, Rep.  G.  Canada,  6,  65R,  1889-90.  Alao  on  Rock  creek,  Eettle  river,  Yale  district,  Br. 
Columbia,  td.,  6,  14R. 

Plattnkritb,  p.  239. — Mullan,  Idaho.  analysis  (Teates)  andcryvt.  description  (Ayres)  as  given 
in  Syst.  Miu.,  p.  240.     Am.  J.  Se,  43.  407,  1892. 

Plumbocufrite. — See  Ouproplumbiie, 

Plumbofbrrite,  p.  228.— Sjô  mine,  Orebro,  Swcden,  analysis  of  impure  mateiial,  Igel- 
«trôm,  G.  Fôr.  Fôrh.,  16,  694,  1894,  and  Zs.  Kr..  24,  129,  1894. 

PoLiAWiTK,  p.  236.— Analyses,  Gorgeu,  Bull.  Soc.  Min..  16,  96.  1893. 

PoLLUCiTB,  pp.  848,  1044.— Rumford,  Me.,  analysis  l»y  H.  W.  Foote  confirming  formula  of 
Wells,  Am.  J.  Se,  1,  457,  1896. 

SîO,        A1,0,        Cs,0        K,0        Na.O        Li,0        H,0 
G.  =  2-984  1    43-64        16  84         8614        0  37  2  09  008         158  =  100*74. 

PoLTBAMTB,  pp.  146, 1045.— Crystals  from  the  Yankee  Boy  mine,  Ouray,  Colorado,  are  sbown 
.  by    Penfleld  to    be   monoclinic 

and  pseudo-rhombohedral  (Fig. 
1).  Axes  :  d  :  5  :  è  =  1*7309  :  1  : 
1-6796.  /î  =  90"  0*.  Forms  :  c 
(001),  l  (310).  m  (110),  n  (101).  J 
(203).  n.  (iOl).  X  (403).  t.  (201); 
-,    ,^  o  (114),  r  (112),  p  (IJl).  s  (221).  u 

Preiberg.  (831)?.  o.  (il4),  r,  (112).  p.  (112), 

Angles  (îm  =  «90*  O',  mm'  =  ^W  2*,    en  =  ♦42'  23',  or  =  42"  22'.  cp  =  24'  81'.    CiyaUl»  Ubular 


Colorado. 
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te,  FigB.  1,  2.    The  form  is  very  near  that  of  pearceite,  p.  60,  Fif.  2  shows  a  crysta]  f rom  the 
immelfahrt  mine,  Freiberg,  perhaps  a  twin.     Am.  J.  Ôc.,  2,  iS,  1896.     See  alao  Pe^ireeite. 
Also  occurs  in  fine  crjstals  at  tbe  Big  Seveu  Mine,  Keihart,  Montana  (Pfd.)- 

Aualysia  from  Quespisiza,  Chili,  by  Bodlftnder:  S  16*87,  Sb  615.  As  8*88.  Ag  67*95.  Cu 
«•07,  Pb  0-76  =  100-18.  This  gives  the  ratio  of  Ag,(Cu,)8  :  Sb,(A8,)S.  =  7'74  :  1  instead  of  9  : 1 
as  commonly  accepted,  Jb.  Min.,  1.  98,  1895. 

PoLTCKABR.  p.  744.— Occurs  in  the  townsbip  of  Calvin,  Nipissing,  1. 

Ontario.  Canada,  Hoffmann,  Am.  J.  8c.,  7,  248,  1899. 

PoLTLiTE,  p.  1045. — ^Thomson's  supposed  minerai  is  shown  to  be  a 
mixture  contidningfayalitederiyedfrom  an  iron  furnace,  Lacroix,  Bull. 
Soc.  Min.,  20.  808,  1897. 

PowBLLiTB,  p.  989. — Occurs  at  the  South  Hecla  copper  mine, 
Houghton  Co..  Micbigan.  (WOi  l'65  and  4-50  p.  c.)  Koenig  and 
Hubbard.  Am.  J.  Se.  46.  856.  1898.  The  8»ime  locality  bas  afforded 
Bome  fine  crystals  deacribed  by  C.  Palache.  ibid.,  7,  367.  1899.  G.  = 
4*356,  color  bluish  green.  Habit  us  in  Fig.  1.  Observed  forms  :  e  (101), 
p(lll).  h  (188),  i  (811  11);  alst)  nurrow  and  doubtful.  A:  (155).  ^(lllll). 
Angles  near  those  of  scbeelite.  Cleavage  e  intemipted.  One  spécimen 
showed  a  dark,  nearly  black  exterior  and  bluish-green  interior  presum- 
ably  due  to  variation  in  composition. 

Crystals.  with  e  (001).  e  (101).  p  (111),  hâve  been  obtained  artificially 
by  L.  Michel  :  analysis  gave  MoO.  62*37,  WOa  10*23.  CaO  26*41  = 
D9'01.     Bull.  Soc.  Min..  17,  612,  1894.  Powellite. 

Prbhnitr,  p.  530.— Occurs  in  crystals  at  iFriedensdorf  near  Marburg,  Brauns  (anal,  by  A. 
Kau),  Jb.  Min..  2,  6,  1892. 

Crystals  descrilied  and  investigated  pyroelectrically;  new  forms  (801).  (601).  (lOO'l);  crystals 
hemimorphic  and  twinned  (tw.  pi.  a  (100)).     Traube.  Jb.  Min..  Beil.-Bd..  9.  134.  1894. 

Crv^tals  describod  from  Tulferthal,  Tyrol,  Habert.  Zs.  Kr.,  28,  258,  1897.  Anal.  Fassa,  Tyrol. 
Schneider,  Bull.  U.  8.  G.  Surv..  113,  112,  1893. 

Ideutiûcation  in  rocks,  Lacroix.  Bull.  Soc.  Min..  21.  277,  1898. 

ProlecUte.     i^.  ^jogrên,  Bull.  G.  Inst.  Upsala,  1,  40.  1892;  2,  99,  1894. 

A  new  member  of  the  Humitb  Groxtf.  thus  far  only  known  from  two  fragments  of  crystals 
obtained  with  humite,  chondrodlte.  and  clinohumite  at  the  Ko  mine  at  Nordmark,  Sweden.  In 
«ppearance  and  physical  characters  like  other  members  of  the  group.  Crystallization,  monoclinic. 
Axes  à  :  5  :  é  =  10808  :  1  :  1  '8862.  fi  =  90'.  Form_s  :  (001),  (010);  (110):  (108).  (508),  (409);  (012), 
(011);  (121),  (867).  (862);  (227).  (228).  (Il IV  (Î21),  (249).  Ax.  plane  (a  =  Bxo)  inclined  44*  to  47* 
15'  to  (001),  that  is,  46^  to  42'  45'  to  h.    2Ka.T  =  79"  46'  (n7  =  1  -6703). 

Not  yet  analyzed.  but  the  composition  (s  probably  Mg[Mg(F.0H)]Si04,  the  member  of  the 
ffroup  predicted  by  Penfleld  and  Howe  as  notêd  under  the  Humite  Oraup,  p.  35.  Henoe  named 
from  npoXéyetv,  tp  foretell. 

Probopitb.  p.  178. — Analysis  of  a  pale  green  variety  from  XJtah,  Hillebrand,  Am.  J.  Se,  7, 
68,  1899. 

Pseudoboléite.    A.  Laeroian,  Bull.  Mus.  d'Hist.  Nat.  Paris,  p.  89,  1895.— See  PereylUe, 

PsEUDOBBOOKiTB,  p.  282. — Crystals  from  Aranyer  Berg  hâve  been  examined  by  Traube.  Zs. 
Kr.,  20  327,  1892.  Doss  has  described  crystals  obtained  as  a  furnace  product.  tbid.,  p.  666.  He 
dediiced  the  composition  FetOt.TiOt  and  urres  isomorphism  with  andalusite;  Frenzel.  however. 
bns  contirmed  the  accepted  formula,  2FeiOi.3TiOt,  Min.  petr.  Mitth..  14.  126,  1894. 

PsETTDOOATLUBSiTB. — Discussiou  as  to  the  origin  of  the  barley-com  pseudomorphs  of  calcium 
carbonate  (see  Min.,  pp  907.  271)  with  description  of  forms  occurrlng  in  Hollaud,  F.  J.  P.  van 
Culker,  Zs.  Kr.,  28,  556,  1897.— See  also  JarromU, 

Pbeudomalachitb,  p.  794. — Analysis  of  eMite,  from  Semipalatinsk,  Antipov.  Vh.  Min.  Ges., 
28,  527,  1891. 

Fsendopyrophyllite.  F.  Ltmoinêan-lMiing,  Vh.  Min.  Ges.,  33,  288, 1895.  Zs.  Kr.,  28.  616. 
— See  PyropnyllUe. 

Ptilolitb,  p.  672. — A  new  locality  near  Silver  CUff,  Custer  Co.,  Colorado,  is  described  by 
Cross  and  Eakins.  Am.  J.  Se,  44.  96,  1892.  Occurrence  similar  to  tbnt  of  Green  Mountain. 
Analysis,  Eakins:  BiO,  67-88.  Al.O,  11*44,  CaO  3  80,  K,0  0-64.  Na,0  2*63.  H,0  18'44  =9928. 
The  relation  in  composition  between  ptilolite  and  mordenite  is  discussed  by  Clarke,  i&td.,  p.  1(M. 
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Ptrarotbite.  p.  ISl.^Orystalfl  from  Mextco  with  new  form  (lld6),  Buaz»  Zs.  Er.,  20,  657; 
1892.    From  the  Harz  described  by  Luedecke,  Min.  d.  Harzes,  184,  1896. 

Occura  in  galena  near  Bear  Lake,  West  Kootanie,  Br.  Columbia.  Hoffmann,  Rep.  G.  Canada» 
6,  27R.  1892-98. 

Pyritb,  pp.  84,  1045.— Orygtals  deacribed  from  Bélab&nya,  Hungary;  new  forma  (11  •5-0), 
(13-8  0).   IS^O).  (l()-7-0)  (15110),  (8180  .  (7110).  (11-150),  (16-9-1).    A.  Franzenau.  Ber.  ans- 
Ungarn.  16.  198,  1898.    Also  from  Kotterbach.  with  new  forma  (21  l'O),  (17'l-0),  etc.,  Zimanyi, 
FOldt.  KOzl..  28,  192,  1S98. 

Monte  délia  Rivu.  V:ilte  del  Durdagnn,  description  of  peculiar  crystals,  Bombicci,  Mem.  Accad. 
Sci.  Boloïçna,  Jnn.  8.  189:5. 

A  twiiiaiug  of  tetartohedral  crystals  (siinibir  to  ullmannite)  is  suggested  by  Miers  for  a  spécimen 
from  Gilpin  Co..  Colorado.  Min.  Mag.,  12.  112.  1899. 

Twin  crystal  with  (820)  as  tw.  plane,  G.  D'Achiardl,  Att.  Soc.  Tosc.,  Proc.  verb.,  March  14. 

1897 

From  Mûsen.  containing  4*  18  Ni  and  1*97  Co.  Laspeyres.  Zs.  Kr.,  20.  568.  1892.  Also  from 
Sudbury,  Ont.,  (Murray  mine,)  containing  4*84  p.  c.  Ni,  Walker,  Am.  J.  Se.,  47,  812.  1894. 

Action  of  alkaline  reagents  on  pyrite  compared  with  tbat  on  marcasite,  Doelter,  Jb.  Min.,  2. 
278, 1894.    The  same  subject  bas  been  fuUy  studied  by  A.  P.  Browu.  Proc.  Am.  Phil.  Soc..  33, 

June  19,  1894. 

Penfleld  bas  shown  that  the  uncertain  hlueite  and  îoliarUmiie  of  Emmens  (J.  Am.  Ch.  Soc.,. 
14,  No.  7,  1892),  both  from  the  Sudbuiy  région,  are  (even  if  the  analyses  are  trustworthy)  only^ 
nickeliferous  varieties  of  pyrite.  Am.  J.  Se,  45,  496,  1898. 

Pyroaurite,  p.  256. — Described  by  Hj.  SjOgr^n  from  the  Moss  mine,  Norway.    Occurs  in 
.  hexagonal  or  rounded  tal>ular  crystals  (Fig.  1).     Forms  :   c  (0001), 

m  (lOÎO).  A  (2130),  /(lOÎl);  rf  =  76'  30',  hence  è  =  8  6078.  Crystals 

^ i^      appareutly  show  pyramidal  hemihedrisra  in  the  development  of  h. 

lSc-^^^\r?  "_  rr"'~"/lîi^  h.  =  2-3.     g.  =  207.     Luster  peariy  to  greasy.    Color  yellow  lo 

L>^-^:''\--"--S--r:^!3fc^^  yellowish  brown.     Tninslucent.     Optically  —  ;   biréfringence  îow. 

^  m         ]  ^Tgt^  Analysis  (on  002  gr.)  by  R.    Maiizelius  :    Fe,0,  220,   MnO  4-5, 

^  MgO  84-8.  HtO  861,  insol.  0*5  =  97  9.    Associated  with  pyrochroite 

(often  altered  to  manganite)  in  mangauiferous  dolomite.    Bull.  G.  Inst.  Upsala,  2,  59.  1895. 

Ptrochlore,  p.  726. — From  AlnO,  analyses  and  discussion  of  composition  (also  of  related 
minerais).  Holmquist,  G.  FOr.  FOrh.,  16,  588.  1893.  From  the  Ural,  analysis.  Khrushchov,  Vh. 
Min.  Ges..  31,  415,  1894. 

Pyrolusits,  pp.  248,  1045.— Analyses,  Gorgeu,  Bull.  Soc.  Min.,  16,  96, 1898. 

Pyromouphite,  p.  770. — Crystals  from  New  Caledonia  with  new  forma  (15*0*IB*4),  (906l). 
Lacroix.  C.  R.,  118.  553.  1894,  and  Bull.  Soc.  Min.,  17,  120,  1894. 

Crystals  described  from  Nil-Saint-Vincent,  Belgium,  G.  Cesàro.  Mem.  Acad.  Belg..  63,  1897. 

Pyrophyllite,  p.  691. — F.  Loewinson-Lessing  concludes  from  bis  investigations  of  the 
miner:il  of  Pyshminsk  that  it  représenta  h  mixture  of  pyrophyllite,  8Hi0.8AltOa.llSiOt.  and 
pèendopyraphylliU,  8MgO.4AlaOa.9Si09.8HsO.  Thèse  were  separated  by  the  Thoulet  solution. 
Both  are  assumcd  to  be  orthorhombic  with  Bx^  l  base  (clenYage);  the  former  is  optically  négative, 
the  latter  positive.     Vh.  Min.  Ges.,  33.  283,  1895,  and  Zs,  Kr.,  28,  516,  1897. 

Pyrostilpnite,  p.  135. — Discussion  of  crystalline  form.  Luedecke,  Min.  d.  Haizes,  133, 
1896. 

• 

Pyrozenb,  pp.  852.  1045. — Crystals  from  New  York  State  described,  with  optical  investiga- 
tion and  analyses.  H.  Ries,  Ann.  N.  Y.  Acad.  Se,  9,  124,  1896. 

Diopiida,  Acbmatovsk.  new  form  ^(551).  Busz.  Zs.  Kr..  20,  558.  1892.  Crystals  from  sevenl 
localities  described,  also  augiie,  new  forms  ff  (lO'lO),  ®  (710),  jB  (750),  St  (140).  SDI  (160), 
91(011-5).  (S  (414),  $B  (421),  aB  (531),  A.  Schmidt.  Zs.  Er.  21.  1.  1892.  From  GraubUndeo, 
Baumhauer,  ibid,,  p.  200.  From  Z6ptau.  optical  and  chemical  description.  Graber.  Min.  petr. 
Mitth..  14,  265,  1894. 

Forms  a  saccharoidal  rock  of  an  azure-blue  color,  ou  the  Gila  river,  40  miles  from  Silver  City, 
New  Mexico.  Analysis  by  Merrill  and  Packard  gave  :  SiOt  64*80,  MgO  18*83.  CaO  25'CiO^ 
FeO  111  =   98*74.     Am.  J.  Se.  43,  279,  1892. 

*  The  author  gives  lOÎO  A  lOÏl  =  76*  80. 
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Violan,  p.  857.— Analysis  of  original  material  by  Penfleld  shows  it  to  be  essentially  a  diopside, 
Am.  J.  8c..  46,  298.  1898.    Color  light  blue.     G.  =  3-287-8-272. 

SiO«       AUOs      Fe,Os     Mn.O.      MdO        MgO         CaO       Na«0       E,0        ign. 
58*94         100         0-86      «0-88         0*86         16*68         28*80         1*22         0  05         0  66  =  99*40» 

Salite,  from  Sala,  optical  ezam.  and  analysis.  Hovey,  Mîd.  petr.  Mitth.,  13,  218,  1892. 

Hedenbergiiê,  Su  Poru,  Sardinia.  analysis  by  Fasolo,  quoted  by  Lovisato  (10*92  p.  c.  MnO  and' 
no  Ai«Ot);  also  epidote,  etc..  Rend.  Accad.  Linc,  4  (1).  111.  1895.  From  Renfrew  Co.,  Ontario, 
optical  cbaracters,  analysis,  etc.,  Wûlfing,  Min.  petr.  Mittb.,  16.  29, 1895. 

Iron-sehêfferite,  Lftngban,  analysis  by  Mauzelius,  Hj.  SjOgren.  Q.  FOr.  Fôrb.,  14,  251. 1892.  See 
Urbanité, 

Jefferionite,  from  Franklin  Furnace,  N.  J.,  analyzed  by  Hillebrand,  Am.  J.  Se,  7,  65,  1899U 

Augite,  on  crvstnls,  see  diopside  aboyé. 

Analysis,  Italmn  Peak,  Gunnison  Co.,  Colo.,  Eakins,  Bull.  U.  8.  G.  Surv.,  113,  112,  1898* 
From  Highwood  Mts..  Montana,  L.  Y.  Pirsson,  Bull.  G.  Soc.  Am..  6,  410,  1895.  In  analcite- 
basalt,  Colorado,  Hillebrand.  quoted  by  Cross,  J.  Geol.,  6.  687.  1897. 

Ou  tbe  pyroxene  (segirite-augite,  augite)  from  the  volcanic  rocks  (leucitite,  etc.)  of  the  Ernici, 
Province  of  Rome,  Italy,  see  Yiola,  Jb.  Min.,  1,  101  et  $eq.,  1899.  Crystals  often  show  zonal 
structure  with  varying  extinction  ;  twins  noted  with  m  (110)  as  tw.  plane.  The  name  federcwU 
is  suegested  by  Viola  for  a  pyroxene  from  this  région,  whlch  falls  between  œgirite-augite  and 
œgirite,  containing  9  to  18  p.  c.  alknlies  and  about  24  p.  c.  FeO  ;  pleochroism  strong,  c  yellow,. 
!l  =  a  olivegreen  ;  c  A  ^  =  65'  to  75%  2V  <  50*. 

On  the  extinction -angles  in  tbe  vertical  zone,  see  R.  A.  Daly,  Proc.  Amer.  Acad.,  34,  811, 
1899  ;  also  the  same  on  etching-figures,  ibid,^  p.  874. 

Many  petrographical  papers  (in  Jb.  Min.  et  cU.)  contain  analyjses,  optical  determinationSr 
etc.;  a  summary  of  some  of  thèse  is  given  by  Viola,  Jb.  Min.,  1,  1 15-120,  1899. 

([Conditions  of  formation  in  a  magma.  Morozewicz,  Min.  petr.  Mitth..  18.  118,  1898. 

The  météorite  of  Vaca  Muerta.  Sierra  de  Chico,  contains  an  unidentified  silicate,  in  some 
respects  resembling  augite.    Weinschenk,  Min.  petr.  Mltth.,  17,  567,  1897. 

PTRRHABfiBNiTB,  p.  758. — Scc  BerzelUte, 

Pyrrhotite.  p.  78. — Crystals  from .  Andreasberg,  described  with  t  (10Î2),  r  (7071),  Busz,  Jb. 
Min.,  1,  124,  1895.  From  Frontenac  Co.,  Canada,  with  (2021),  (4041),  etc.,  W.  Nicol,  Zs.  Kr., 
31,  53,  1899. 

Investigation  of  macrnetic  properties.  Abt,  Wied.  Ann.,  57, 185,  1896. 

From  Sudbury,  Ontt,  containing  nickel,  Vogt,  G.  FOr.  Fôrh.,  14,  315,  1892. 

Linck  sbows  reason  for  not  regarding  pyrrhotite  and  troilite  as  heteromorphic  modifications 
of  the  same  compound  (FeS),  Ber.  Ch.  Qes.,  32,  895,  1899. 

Quartz,  pp.  188,  1046. — Orynt. — Monograph  for  ciystals  from  Val  Malenco.  RossignoH,  Riv, 
Min.  Ital.,  10.  8,  1892.  No.  Carolina.  A.  Capen  Gill,  Inaug.  Diss.,  Leipzig,  1893.  reproduced  ia 
Za.  Kr.,  22.  97,  1898;  also  H.  A.  Miers,  Am.  J.  Se,  46,  420.  1893.  Jttmtland,  Hamberg.  G.  Ffir» 
Fôrh..  16.  307  1894.  Wurmthal,  Harz,  cryst.  described.  Luedecke,  Abh.  Nat.  Ges.  Halle.  20^ 
1894;  Min.  d.  Harzes.  196.  1896.  Devil's  Lake,  Wisconsin,  Hobbs.  Bull.  Univ.  Wisconsin,  1.  109, 
1895.  Switzerland,  Tçrmier.  Bull.  Soc.  Min..  18,  448,  1895,  and  C.  R.,  121,  842.  1895.  Nil-St.- 
Vincent.  Butgenbach,  Ann.  Soc.  G.  Belg.,  24.  11,  1897.  Pisek.  Bohemia.  Heberdey,  Zs.  Kr.,  26, 
267,  1896.     Tuscany,  G.  D'Achiardî.  Att.  Soc.  Tosc.  Mem..  17.  1898. 

Crystalline  structure  of  pyrogene  quartz,  Rinne,  Jb.  Min.  1,  1.  1892.  Lamellar  structure 
shown  to  be  of  secondary  origin,  also  effect  on  optical  character,  Judd,  Min.  Mag.,  10. 123,  1893. 

Mechanical  déformation  of  crystals  from  Pitourles-en-Lordat,  Ariège,  Lacroix.  Bull.  Soc. 
Min.,  14,  806.  1891.  Discussion  of  curved  and  twisted  complex  cirstals  and  croups  from  Swit- 
zerland. G.  Tschermak,  Ber.  Ak.  Wien,  Denkschr.,  July  12, 1894.  Also  from  Cararra.  Bombicci, 
Mem.  Accad.  Bologna,  2,  1892. 

Inclusious  in  quartz  of  Stromboli  lavn,  H.  Johnston-Lavis.  Soc.  G.  Ital.,  April  1,  1894. 

Dichroism  for  infra-red  waves,  E.  Merritt,  Wied.  Ann.,  56,  49,  1895. 

Rotatory  power  at  low  températures  (to  —  71-5*'),  Soret  and  Guye,  Bibl.  Univ.,  29,  242.  1892. 
Rotatory  polarization  for  infra-red  waves,  Carvallo.  Ann.  Ch.  Phvs.,  26,  113.  1892,  and  C.  R., 
114,  288,  1892.  Rotatory  power  and  double  réfraction.  Beaulard.  J.  Phys.,  2,  393.  1893;  eflfect 
of  pressure  on  optical  phenomena,  ia.,  ibid.,  pp.  459,  472;  pee  also  "Wiechmann.  Sch.  Mines  Q.. 
20.  267,  1899.  Measurement  of  rotntorv  power.  GimiHch,  Zs.  Instrunieutenkunde.  16,  97.  1896. 
Tenacity  investigated.  Sella  and  Voigt,  Wied.  Ann..  48,  668,  1893. 

Piezo-clectric  property  discussed.  Lord  Kelvin,  Phil.  Mag..  36,  831,  1894. 

Refmctive  indices  measured,  Wûlfing.  Min.  petr.  Mitth..  15.  59.  1895. 

Investigation  of  coloring  mutter  of  smoky  quartz  (titanium),  Weinschenk,  Zs.  G.  Ges.,  48» 
704,  1896;  Zs.  anorg.  Ch.,  12,  375,  1896. 
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Obserratlons  on  the  solvant  power  of  wnter  at  elevated  temperaturas  (158*  to  828*)  and  after 
long  duration,  G.  Spezia,  AU.  Accad.  8c.  Torino.  33.  June  16.  1808;  alao  %bid„  31,  Dec.  29,  1895. 
Btated  to  occur  in  the  Toluca  meteoric  iron,  Lnspeyres.  Zs.  Er.,  24,  485,  1895. 

A  BupixMed  cubic  form  of  silica  from  Gunnabacoa.  Cuba,  bas  beeu  called  cubaite  by  F.  Vidal 
7  Careta  LCron.  Cient.  Barcelonu,  13, 497, 1890]  ;  sbown  by  L.  F.  Navarro  to  be  rhombobedrons  of 
ordlnary  quartz.  Anal.  Soc  Espafi.  Hist.  Kat,  21,  Actas  p.  120,  1893.  Later  {ibid.,  14,  268.  1891) 
tbe  flrst  author  pruposed  to  substitute  the  naine  guanabaquite  {guanabaeaiie)  ;  this  includes  also 
pseudomorphoos  chalcedony  (analogous  to  that  from  Hungary)  as  lurther  sbown  by  Navairo,  1.  c. 

Qoartzlne.  Latécine.  LiitadU.  Michel- Lévy  and  Munier-Cftalmoê,  C.  H.,  110,  649,  1892, 
and  Bull.  Soc.  Min..  15,  159,  1892.     WaUerani,  Bull.  Soc.  Min..  20,  52,  1897. 

The  forms  of  anbydrous  silica  having  a  fibrous  structure  diiler  from  quartz  in  s1igbt]y  lower 
density  (G.  =  2'5-2  6)  and  more  distinct^/  in  optlcal  cbaracters.  Tbey  are  optically  4-*  but 
biaxial  with  a  small  axial  angle,  20*  to  35'  ;  biréfringence  0009  to  O'OIO.  Tbree  vanetiea  bave 
been  distlnguished.  according  to  the  direction  of  elongation  of  the  libers.  (1)  In  chalcsdany  the 
elongation  coïncides  with  the  axis  a  (=  Bx»),  in  other  words  the  direction  of  the  fibers  is  some- 
times  said  to  be  négative.  (2)  In  ouarlzine  it  coïncides  with  t,  and  in  lutéeinê  with  a  plane  of 
aymmetry  (=  BxJ  to  the  axes  c  and  b.  tbe  fibers  making  an  angle  of  29"  with  t  aod  of  61*  with  b. 

As  interpreted  by  Michcl-Lévy  and  Munier-Chalmas  the  regular  arrangement  of  the  fibers  of 
chalcedony  çive  rise  to  spherulites  with  concentric zones  of  like  extinction;  regular  ternnry  (120^) 
Aggregates  of  quartzine  are  regarded  as  producing  ordinary  quartz  ;  the  regular  hexagonal  (60*) 
arrangement  oi  tbe  elementary  lutédne  gives  the  double  hexagonal  pyramids  of  lutèciU^  aggregates 
about  an  axis  luclined  45*  to  t  and  74*  to  the  elongation  of  the  fibers  in  the  plane  o  and  e. 
According  to  Wullerant  (I.  c.)  ail  quartz  is  to  be  regurded  as  formed  by  regular  iutergrowths  of 
minute  éléments  of  quartzine. 

It  is  obvions  that  thèse  tbree  forms  of  fibrous  silica  are  essentially  identical,  and  a!l  their 
various  aggregates  seem  to  bave  been  derived  from  original  colloïdal  concrétions.  Groth 
(Tab.  Ueb..  42,  1898)  usps  q^iarltine  as  a  gênerai  term  to  embrace  tbem  ail. 

On  quartzine  from  Hefman  Mestec,  &ryif,  Ber.  Ak.  BOhm.,  March  10,  1893. 

OhrUtobaliU  (p.  193)  bas  been  shown  to  resuit  from  the  action  of  water  and  hydrofluoric 
acid  (at  200*  and  26  atmosphères)  upon  amorphous  silica,  Khrushchov,  Bull.  Acad.  Bt.  PeL,  2, 

27.  1895. 

On  the  peculiar  form  of  silica  obtained  from  heulandite,  with  G.=  2*14  and  optically  néga- 
tive, see  Rinne,  Jb.  Min.,  147,  1896. 

<2uBN8T£DTiTB,  p.  957. — A  fefric  sulphate  having  the  composition  of  quenstedite  bas  been 
^bserved  by  O.  Kuntze  as  a  yellow  incrustation  in  sandstone  near  Montpelier,  Muscatine  county, 
lown.     H.  =  2  5.     G.  =  2-212.     Analysis  gave:  SOa  89  01,  Fe,0.  26  86,  Al.O.  0'27,  H,0  32'82» 
insol.  (SiO,)  179  =  100-25.     Amer.  Geol.,  23,  119,  1899. 

Qoirogita.     L.  F.  Navarro  [Anal.   Soc.  Espaft.  Hist.  Nat.,  24.  Actas  p.  96,  1895]  Zs.  Er., 

28,  202,  1897.  A  supposed  tetragonal  minerai  of  metallic  luster  and  lead-gray  color.  often 
tariiished  diill.  H.  =  8.  G.  =  7*22.  Analysis  on  material  containing  pyrite  gave:  S  17-51, 
Pb  63-89,  Sb  9*69,  Fe  630,  Ag  ^r.=  97*39.  From  the  mines  San  Andrés,  Geor^na,  etc.,  Sierra 
Almngrera,  Spain.  Named  after  the  Spanisb  mineralogist,  F.  Quiroga.  Probably  only  an 
impure  galena  (cf.  remarks  credited  to  Schrauf,  Zs.  Kr.,  1.  c). 

JlansAUte.     L.  J.  IgUstrôm,  G.  Fôr.  FOrh.,  18,  41,  1896.— See  Qamet. 

Rasplte.     C.  HlawatacK  Ann.  Mus.  Wien,  12,  88,  1897  ;  Zs.  Er.,  29, 187,  1897  ;  31,  8, 1899. 

Mouoclinîc.  Axes  d  :  î  :  é  =  (1*8358  : 1 :  1*1112  ;  fi  =  72*  19*  =  100  A  001  =  aci  Angles  ce  = 
46*  41',  cd  =  46*  88'.  Observed  forms  :  a  (100),  h  fOlO),  c  (001),  e  (ÎOl),  d  (011).  Ciystals  small, 
elougaied  |  S  and  tabular  |  a  with  this  face  as  twinning  plane  ;  a  striated  horizontally. 

CleHvage  :  a  perfect.  H.  =  2*5.  G.  undetermiued.  Luster  adamantine,  brilfiant.  Color 
brownish  yellow.  Transparent.  Ax.  pi.  |  h.  An  axis  and  négative  bisectrix  oblique  to  a.  Index 
=  26  approx. 

Composition,  lead  tungstate,  PbWOi,  like  stoizite.        Analysis,  Treadwell  : 

WO,  4906  PbO  48-32  Fe,0,,MnO  1  -48  =  98-81 

Occurs  with  reddish  stoizite  on  limonite  at  the  Broken  Hill  mines,  New  South  Wales.  Named 
after  Mr.  Rasp,  the  discoverer  of  the  Broken  Hill  mines. 

Rathite.     Baumhauer,  Zs.  Eryst.,  26,  593,  1896. 

Orthorhombic.  Axes  d  :  8  :  é  :  =  0-6681  :  0 :  10579.  100  A  HO  =  83*  44|',  001  A  101  =  57*  434', 
001  A  OU  =  46*  361 .  Also  001  A  203  =  ♦46*  83',  001  A  045  =  ^40*  14^'.  001  A  021  =  64*  42-. 
Observed  forms:  (001),  (107),  (106).  (209).  (207),  (108),  (205),  (102).  (203).  (405),  (101),  (403),  (302). 
(201).  (401),  (601);  (045).  (OIMO).  (021),  (016  3)  ;  also  other  forms  in  part  vicinal. 
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In  crysials,  prismatic  |  i,  wlth  numerous  macrodomes  flnely  striated  |  an  undetermlned  brachj- 
dome.  Twins:  tw. -plane  an  obtuse  bracbydome.  In  luster  and  color  not  to  be  distingiiished 
from  dufrenoysite. 

In  composition  allied  to  dufrenoysite  and  jamesonite,  but  formula  uncertain.  Analysis,  BOmer  : 

8  28-73  As  17-24  Sb  4*53  Pb  5298  Fe  0-56  =  9903 

From  the  dolomite  of  tlie  Binnenthal,  Switzerland,  with  other  related  species.  Kamed  after 
Prof.  G.  vom  Rath  (1880-1888). 

Realgar.  pp.  88,  1046. — Crystals  from  AUchar,  Macedonia,  described  (new  form  Ç  (460)), 
HackmaD.  Zs.  &r.,  27,  608,  1896  ;  also  Yrba,  Ber.  Ak.  BOhm.,  Dec.  7,  1894. 

Rotsian.  Bj.  /^fôgren,  Bull.  G.  Inst.  Upsala,  2,  54,  1894  ;  G.  F5r.  FOrb.,  19, 
106.  1897. 

Ortborbombic.  Axes  àilii  =  0*4414  :  1 :  0*7269.  Forms  :  b  (010),  m  (110), 
n  (180).  d  (101),  *  (071).  Angles  :  mm'"  =  47«  89'.  ^  =  ♦66**  11'.  ed  =  ♦68'  44'. 
Crystals  prismatic,  sometimes  tabular  |  b,  Tbe  axial  ratio  is  near  tbat  of  flinkite 
(Min.,  p.  802). 

Cleavage  none.  Fracture  conchoidal  to  uneven.  H.  =4.  G.  =  4-15.  Luster 
yitrcous  to  greasy.  Color  dark  obocolate-brown  to  cbestnut-brown.  Btreak  Ilght 
brown.  Subtrnnslucent.  Strongly  pleocbroic.  Ax.  pi.  |  b.  Ax.  angle  large. 
S,  t.  C  =  ht  0,  à. 

In  composition,  a  basic  arsenate  of  manganèse,  calcium  and  undetermlned 
rare  metals  ;  formula  uncertain.    Analysis,  on  008  gr.,  R.  Mauzelius  : 

As,0»       X*        MnO     FeO     PbO      CaO     MgO     H,0 
24-4        10-8       80-2       17       02        19-2       27       84   SiO,  0*5.  insoL  4  8  =  101*9 

*  X  =  rare  earths. 

B.B.  almost  infusible  ;  yields  water.  With  soda  on  charooal  gives  arsenical  fumes  ;  reacts  for 
manganèse  and  iron.     Soluble  in  acids. 

Ibund  sparingly  in  small  drusy  cavlties  in  tbe  manganiferous  Umestone  of  tbe  Moss  mine. 
Kordmark,  Swedeu  ;  it  is  associated  with  jacobaite.  Named  after  the  Swedish  naturalist,  Andera 
Jahan  Retzian  (1742-1821). 

Rhabditb,  p.  81. — See  Schreib&niU, 

Rhodoanenian.  L,  J.  IgeUirom,  Zs.  Er.,  22,  469, 1898.  A  partially  described  minerai  from 
the  SjO  mine,  Orebro,  Sweden.  Occurs  in  small  roee-red  spheiules  embedded  in  arteniopleite. 
H.  =  4.  Luster  yitreous.  An  analysis  (after  deductine  CaCOt)  yielded  :  Ab«0»  1217,  MnO  49*28, 
CaO  21*58,  MgO  5*87.  HaO  11*65,  Pb,Cl  tr,  s  100.  Regarded  as  the  arsenic  compound  corre- 
sponding  to  ferrostibian  (Min.,  p.  804). 

RHODOCHBoaiTB,  p.  278.— Artificial  formation,  A.  de  Schulten,  Bull.  Boc.  Min.,  20, 195, 1897, 

Rhodolite.    Hidden  and  PraU,  Am.  J.  Se.,  5.  294;  6,  468,  1898.— See  Oamei, 

Rhodonitb,  pp.  878,  1046.— Etching-âgures  Investigated,  T.  L.  Walker,  Am.  J.  Se,  6,  183, 
1898. 

Rhodophosphlte.  L,  J.  IgeUtrÔm,  Zs.  Eryst..  26,  488,  1895.  A  minerai  occurriog  in  a 
quartzite  carrying  cyanite  with  svanberflpte,  lazulite,  etc.,  at  the  HOrrsjOberg  Mts..  Wermland, 
Sweden.  Occurs  crystalline  (hexagonal),  cleavable  ;  color  white  or  pale  red  ;  trauslucent. 
Analysis:  P,0»  86*42,  CaO  4517.  MnO.FeO  8*80,  Cl  292,  SO.  1*84,  F  undsU  =  94*65  (author 
gives  97*98).    It  is  probably  simply  apatite. 

.     Rhodnaite.    H.  B.  Foullon,  Ber.  Ak.  Wien,  100  (1),  176,  1891.— See  Olaueophanê. 

RiCHTERiTB,  pp.  886,  891. — Hj.  SjOgren  bas  shown  that  the  original  minerai  of  Breithaupt 
is  identical  with  that  examined  by  Micbaelson,  IgelstrOm  and  Flink.  His  astocbite  (Min.,  p.  1027) 
is  simply  a  soda-riehieriie,  see  astocbite,  tbis  Append.,  p.  6).  SjOgren  also  refers  hère  the 
marmairolite  of  Hulst.  Min.,  p.  891.  G.  FOr.  Fôrb.,  13,  604.  1891  :  i&.,  14,  253,  1892  ;  Bull.  G. 
Inst.  Upsala,  2,  71,  1894  ;  also  Hamberg,  G.  Fôr.  FOrh.,  13,  801,  1891. 

RiSBBCKiTB,  pp.  400,  1047. — Occurs  in  pebbles  in  the  glacial  drift  of  the  east  coast  of  Ireland  ; 
crystals  found  at  Portrane  bave  been  measured  by  SoTlas.  Observed  forms  :  b  (010),  m  (110), 
X  (150).  t  (101).  p  (loi),  r  (011).  s  (Î21).  Angles  :  mtw?"  =  56".  pm'  =  77*  60'.  pi  =  54*  20',  hence 
d  :  î  :  é  =  0*5558  : 1 :  0*2927,  fi  =  73'  4'.  A  partial  analysU  gave  :  SiO,  42-69.  Al,0,,Fe,0,  41*71. 
Na,0  1000,  E,0  0*87.     Proc.  R.  Irlsh  Acad.,  3,  516,  1895. 
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Heddle  bas  noied  on  crystals  from  the  micro-granite  of  Atlsa  Craig,  Scotland,  the  additional 
forms  :  a  (100),  c  (001),  e  (180),  t  (031),  o  (021).     Trans.  Edinb.  G.  Soc.  7.  265.  1897. 

Occurs  in  an  intrusive  rock  in  slates  between  Song  and  Tikobu,  Southern  Sikkim,  Indla, 
Holljind,  Rec.  G.  Surv.  India,  25,  159.  1892.  Extinction-angle  7*  30*  to  10*  wiih  h.  Also 
reported  by  A.  Osann  as  occurring  in  the  nephelite-syenite  of  Paisano  Pass,  Davis  Mountains. 
Texas,  Qeo\.  Surv.  Texas,  4th  Ann.  Report.  1892,  p.  28.  Occurs  in  trachytic  rocks  from 
AbysAinia,  Prior,  Min.  Mag.,  12,  92,  1899. 

See  GromU. 

HiTTiNOBRiTB,  p.  186. — Shown  by  Miers  to  be  identlcal  with  xanthoconite,  wh.  see.  Min. 
Mat,^,  10,  185,  1898. 

Roeblingite.     8.  L.  Pènfield  and  E.  W.  Fooie,  Am.  J.  Se,  3,  418,  1897. 

Massive  ;  closely  compact  ;  consisting  of  aggregates  of  priamatic  crystals.  H.  =  8'25.  G.  = 
8*438.     Color  white.     Extinction  parallel  ;  biréfringence  low. 

Coin  position .  probably  HioCaTpbaSitSiOia,  which  is  regarded  as  a  combination  of  flve  molé- 
cules of  the  silicate,  H9ÔaSi04.  and  two  of  the  baaio  sulphite,  CaPb804.  This  requires:  Silica 
221,  sulphur  trioxide  9'4,  lead  protoxide  82  9,  lime  290,  water  6*6  =  100.     Analysis  : 

SiO         S0«         PbO       MnO       CaO         SrO        K,0     Na,0       H.O 
I        28*58        900        8108        248        25*95        1*40        0*18        0*40        6  85  =  100*82 

Fuses  B.  B.  at  8  to  a  gray  elobule  giving  the  pale  blue  flame  of  lead.  With  soda  on  charcoal 
vields  meiallic  lead  and  a  lead  coating.  In  the  closed  tube  yields  water.  Dissolves  readily  even 
in  dilute  ncid,  yielding  gelatinous  silica  on  evaporation. 

Found  Ht  a  depth  of  1000  feet  in  the  Parker  shaft  at  Franklin  Furnace,  N.  J.  ;  occurs  at  or  near 
the  contact  of  the  griinite  and  limestone  with  garnct  rock;  associated  with  titanite,  axinite,  zircon, 
willeuiite,  rhodonite.  etc.     Named  after  W.  A.  Roebling  of  Trenton,  N.  J. 

RouMANiTE. — See  Rumdmle,  Min.,  p.  1006. 

RowLANDiTB,  p.  1047. — Further  described  by  Hidden  with  analysis  by  Hillebrand,  Am.  J.  Se, 
46.  208.  1893. 

Rutile,  pp  287, 1047. — Crystals  from  the  Valais,  twins.  etc..  described,  Baumhauer,  Cong.  Se. 
Catholiques.  Fribourg.  1897. 

Parting  |  (902)  (cf.  Min.,  p.  288)  observed  on  crystals  from  Prftgratten  and  Georgia.  Mtlgge,  Jb. 
Min..  2,  83,  1897. 

Occurs  at  West  Cheyenne  Caflon,  El  Paso  Co.,  Colorado,  in  iron-black  distorted  crystals 
€Outainini(  6  68  p.  c.  FcaO»  ;  G.  =  4*249,  Genth  and  Penfield,  Am.  J.  Se,  44,  884,  1892. 

Showu  by  s(>ectro8copic  examination  to  often  contain  vanadium  in  small  amount,  Hasselberg, 
Astrophysical  Journal,  6.  22,  1897  :  9.  148,  1899.  Ak.  H.  Stockh.,  Bih..  23.  (1),  No.  8, 1898.  Cf. 
also  Hillebnind.  Am.  J.  Se..  6,  209,  1898. 

Anificial  formation,  Michel.  Bull.  Soc.  Min.,  16,  87,  1892. 

See  Dicksbergite, 

Safflouite.  p.  100.— A  related  minerai  occurs  at  the  Ko  mine,  Nordmark,  Sweden,  with 
chondrodite,  tremolite,  etc.  Usually  massive,  rarely  in  prismatic  crystals  elongated.  |  h\  e  (101) 
promiiient.  Forms:  a  (100).  m  (110),  e  (001),  d  (011),  o  (111).  Angles  <?«"'  =  59*  14',  oo'  =  105* 
20'.  Axinl  ratio  a  :  ô  :  é  =  0*5086  : 1  :  08945  or  06782  : 1 11927,  the  latler  showing  the  relation 
to  arseiiopvrite,  etc.  G.  =  7-41.  Analysis  by  R.  Mauzelius  :  As  71*18.  S  068,  Fe  15*28.  Co  12*99. 
Ni  0  30.  Pb(Cu)  0-38  =  100*61.  This  gives  the  formula  (neariy)  FeAfl,.CoAs».  Hj.  Sjôgren, 
Bull.  G.  litHt.  Upsala,  2,  68,  1894. 

Sal- AMMONIAC,  p.  Vi\  — ()l)S(Mv:iiion8  OU  crystals,  Wolff,  Ber.  Ak.  Berlin,  1085,  1896. 

S  ALITE,  p.  856. — See  Pyrax&M. 

Salvadorite.     W,  Hei-B,  Zs.  Eryst.,  26,  16,  1896. 

MonocUnic.  In  aggregates  of  rough  prismatic  crystals,  with  m  (110),  also  b  (010);  mm  -^  48" 
16'.     Crystals  often  twius  united  by  a  plane  inclined  80''  to  é. 

Cleavage  :  b  perfect.  Luster  vitreous.  Color  green  to  blue,  bluish  green.  Ax.  pi.  |  b.  Bx, 
inclined  52'  to  è  for  Na  (on  same  side  as  tw.  plane),  46^*  for  Tl  ;  ax.  an^le  76*  for  Na. 

Composition  like  pisanite  (Min.,  p.  948).  (Cu,Fe)S04  +  7H,0  with  Cu  :  Fe  =  2 : 1.    Analyses: 

SO,  CuO  FeO  H.O 

1.  Green  27*87  18*77  8*49  44*65  =  99*78 

2.  Bluê  28*16  17*57  9*59  44-81  =  99*68 
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From  tlie  Salvador  mine,  Quetena  near  Calama,  Chili.  Diffère  from  pisanite  in  optical  orienta- 
tion and  apparently  in  form. 

Bamarbkitb,  pp.  789.  1087. — Contains  germanium  in  small  amount(l*5  p.  c  );  this  is  alsotrae 
of  tautalite,  fergusonite.  gadolinite,  columbile,  etc.,  Ehrushcbov,  Zs.  Er.,  24,  616,  1895.  Analy- 
ais  from  the  Unil  by  tbe  same,  Yb.  Min.  Ges^.  31,  416,  1894. 

Examinatioii  o  gases  (belium,  etc.),  Ramsay,  Proc.  Roy.  Soc,  69,  826,  1896.  Hamsny  and 
Travers.  t6.,  60,  443.  1897. 

Saktorite,  p.  118.— Description  of  complex  crystals  (new  forms)  from  tbe  Binnentbal  with 
anal  y  sis,  Baumbauer,  Ber.  Ak.  Berlin,  248, 1896. 

ScAPOLiTE,  p.  466.— Crvstals  from  Eel  lake,  Frontenac  Co..  Ontario,  described,  G.  O.  Smith, 
Jobns  Hopkius  Cire,  No.  112,  May,  1894.  Analysis  of  a  "  parantbite  "  from  Clay  Co.,  N.  C, 
Berkley.  Am   Ch.  J..  14,  628,  1892. 

See  also  Wernerite, 

ScHBELiTE,  p.  986.— :From  Marlow  township,  Beauce  Co.,  Québec,  analysis  by  Johnston  quoted 
by  Hoffmann.  Rep.  G.Canada,  6,  21 R,  1889-90;  also  f  rom  tbe  Ballou  mine,  Queens  Co.,  Nova 
Scothi,  ibid.,  7,  14K. 

Occurs  at  South  Mountain,  Pa.,  with  piedmontlte  in  an  ancient  rbyolite,  Williams,  Am.  J.  Se.» 
44,  60.  1898. 

SoHEFFBRiTE,  p.  867. — See  Pproœene, 

ScHNEEBEROiTE,  p.  862.— See  Oamei. 

ScHOEKiTE,  p.  948. — See  Pieromeriie. 

ScHREiBERSiTE,  p.  81.— Coben,  as  tbe  resuit  of  an  investigation  of  many  roeteoric  irons,  bas 
sbown  tliat  ibe  tetragonal  iron-nickel  pbospbide,  called  rhdbdite  (Min.,  p.  81),  is  identical  with 
scbreibfrsite;  tbe  relative  amounts  of  the  metals  vary  widely.     Ann.  Mus.  Wien,  9,  97,  1894. 

*'  Khnbdite  "  occurs  in  tetragonal  crystalline  forma (Mritli  (001),  (110).  (111))  in  the  meteoric  iron 
of  Bendcgo,  Brnzil;  110  A  111  =  89'-40**  Hussak.  Cf.  Derby,  Arch.  Mus.  Nac.  Rio  de  Janeiro, 
9,  171,  1896. 

Schttlzenite.  P.  Marienê  [Act.  Soc.  Sci.  Chili,  6.  87,  1896],  Bull.  Soc.  Min..  19,  211. 1896.  A 
doubtful  substance  of  uncertaln  origin,  related  to  asbolite.  Found  in  the  collection  of  J.  Scbulze 
and  supposed  to  bave  come  from  nortbern  Chili.  Amorphous  with  concboidal  fracture. 
H.  =  8*6  G.  =  8'89.  Color  and  streak  black.  Gives  off  cblorine  when  treated  with  hydro- 
cbloric  acid.  Analysis  gave:  Co  46  76,  Cu  12'66.  SiO,  1*76,  FcO.  0*29.  H,0  (comb.)  14  08, 
H,0  (hygr.)  492,  O  [19*64]  =  100.  From  this  the  formula  is  deduced  :  Cu0.2CoO.Co,0,  + 
4H,0. 

ScoLECiTE,  p.  604. — Referred  to  the  clinohedral  group  of  tbe  monoclinic  System  by  Rinne, 
wbo  gives  tbe  results  of  investigation  by  etching,  pyroelectricity,  etc.  Jb.  Min..  2,  61,  1894. 
Modernte  beatinç  causes  a  partial  loss  of  water,  and  this  is  accompanied  by  molecular  changes, 
tbe  new  form  beuig  cnlled  metateoUeite,  tbid.,  p.  60;  also  Ber.  Ak.  Berlin,  46,  1168,  1890. 

C'rystnls  from  tbe  Tulfertbal,  Tyrol,  described  by  Habert,  Zs.  Er.,  28,  262,  1897. 

AnHlysis,  from  granité  on  tbe  Strutb,  Thuringia,  Fomme  [Ber.  phys.-med.  Soc.  Erlangen,  26, 
189:s].  Zs  Er.,  25.  616.  Also  from  Italian  Peak.  Gunnison  Co.,  cTolo.,  Eakins,  Bull.  tJ.  S.  G. 
Surv  ,  113,  112,  1898. 

ScoRODiTE,  p.  821.— Crystals  from  tbe  LOlling  show  the  forms  h  (101),  / (011).  Busz,  Zs.  Er., 
20.  655,  1892. 

Seelandite.  Brunlechner  [Jb.  Nat.  Land.-Mus.  Elagenfurt.  22.  192,  1898],  Bull.  8or.  Min., 
19,  Vl\,  1896.  A  vjiriety  of  pickeringite  forming  an  offlorescence  on  tlu*  siderite  of  LOlling, 
CarintliïH.  Composition.  MgAU(804)4  +  27H,0,  deduced  from  ibe  nîinlvsis:  yOi  34-03,  Al.O, 
10  54.  MgO  4  07.  HiO  61-22  =  99  86. 

Semsbtite,  p.  128. — L.  J.  Spencer  bas  described  (Min.  Mag..  12,  60.  1899)  crystals  from 
Wolfsberg  similnr  to  Erenner's  minerai  imd  yielding:  S  19*42,  Sb  28'62,  Pb 61-84  =  9988, 
G  =  6-92;  calculated  formula  21PbS.10Sb,S».  Tbe  form  is  near  thatof  plagionite.  The  author 
also  discusses  tbe  relations  of  plagionite,  betcromorphite  and  semseyite,  and  tbe  suggestion  îs 
made  that  tbey  may  form  a  morphotropic  séries  from  6PbS.4SbaSs  (through  7PbS.4Sb,Si,  etc., 
heternmorphite)  to  9Pb8.4SbiSs.  Tbe  complex  formulas  often  obtained  (cf.  plagionite)  may  be 
-ezplained  by  assuming  that  the  crystal»  analyzed  in  a  given  case  are  compounded  of  smaller  crys* 
tais  in  nearly  parallel  position  but  differing  aniong  themselves  sligbtly  in  angle  and  composition. 
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8«iiaiU.    S.  Huêêok  and  O.  T.  Prûn-,  MId.  Mag.,  12,  80,  1808. 

Tii-rhombohednl  like  ilmenite  (phenacite  type).  AxiB  0*997.  cr  =  49"  4'.  In  crystals  with 
the  forma  c  (OUOl):  r  (lOÎl),  8(2(&\\  g  (40il).     Twins  common.  tw.  pi.  a  (lldO). 

Cleavnge  none.  Fracture  concboidal.  H.  =  6  or  slightly  above.  G.  =  5*801  tinchanged 
cryst.  ;  4*78  frusli  graiuH;  4*22  altered  cryst.  Luster  submetullic.  Color  black.  Streak  browniah 
black.  lo  Tery  tbin  spliuiers  oil-green  to  greenUk  brown.  Optically  uniaxial;  birefringeDoe 
low      Noc  magnetic 

Composition  uncertain;  if  the  iron  is  ail  FeO  and  the  manganèse  HnOt,  the  approximate  for* 
muia  is  (Fe.Pb)0.2(Ti.Mn)Ot.    Analysis,  Prior  : 

TiO,  Fe,0,  PbO  FeO  MnO  MgO  SnO, 

67*21  20-22  10-51  414  700  0*49  011  =  99*68 

Occnrs  in  ronnded  fragments  and  rough  crystals  in  the  diamond-bearing  sands  of  Diamantina» 
mnas  Geraes,  Brazil.     Named  after  Pror  Joachim  da  Costa  Sena  of  Ouro  rreto,  Biazll. 

Sbnarmontitb,  p.  198. — Oocurs  at  Nieddorls,  Sardinia,  Brugnatelli»  Rend.  Accad.  Lmc.  3(1). 
78.  1894. 

Bbpiolitb,  p.  680. — Optical  structure  investigated,  aiso  of  other  compact  "  amorphous"  min- 
erais (glauconite,  celadonite,  balloysite,  nontronite),  which  are  shown  to  be  crystalline  with  minute 
mica-ïïke  scales»  Lacroix,  C.  R,  121,  787,  1895;  Bull.  Soc.  Min.,  18,  426.  and  Min.  France^ 
Vol.  1. 

Analysis  from  Eskishehir,  Aaia  Miner,  Weinschenk,  Zs.  Kr.,  27,  574,  1896. 

BsRPEirriNB,  pp.  669, 1047.— AnaL— Eynnnce  Covc,  Lizard,  England,  aluminousTar.  (pseado 
pbvte).  Fox,  Min.  Mag..  9,  275,  1891.    Binnenthal,  Duparc  and  Mrazec.  Bull    Soc.  Min.,  17» 
210.  1894.    Elzivir,  Ooturio,  untholite.  Coleman.   Am.  J.  Se.,  48.  281.  1894.    Serpentine  and 
serpentine  rocks  of  northern  Syria.  formation  from  gabbros  and  associated  peridotiteb,  Finckh» 
Zs.  G.  Ges..  60,  118  ^  êeq.,  1898. 

Oomp. ^Discussion  of  composition  with  experiments  and  analyses.  R.  Brauns.  Jb.  Min. .  l, 
205.  1894;  Zs.  anorg.  Ch.,  8,  848,  1895.  Schneider,  Mi.,  8,  98,  1895;  A.  Lindner  [Inaug.  Diss.. 
Breslau.  1898],  Zs.  Kr.,  26.  589.  1896. 

Occurrence  and  associated  minerais  in  the  Austrian  Alps,  Weinschenk,  Zà,  Er.,  26,  887.  27^ 
659,  1896. 

Berfieritb.  p.  968.— Laurion,  Greece,  analysis  by  Frenzel:  (G.  =  2*52).  SOs  24*29.  CuO  86*12» 
ZnO  18-95.  CaO  800.  H.O  16*75  =  99*11.  The  formula  deduced  is  8(Cu,Zn.Ca)804  +  8HtO.  Min. 
petr.  Miith.,  14,  121,  1894.  ' 

SiDBRiTB.  pp.  276.  1047.— Description  of  crystals  from  France  with  the  new  forma  (0SS2)» 
(10Î2),  (8084).  Gonnard.  Bull.  Soc.  Min..  18.  882,  1895. 

From  Neunkirchen,  Siegen.  containing  8'85  p.  c.  CoO,  Bodlftnder,  Jb.  Min.,  2,  286,  1899b 
Occurrence  and  orlgin  iu  the  Province  of  Dreothe.  Holland.  G.  M.  van  Bemmelen.  Arch.  Néer- 
land..  30,  25,  1897.  Occurrence  in  the  Mecklenbuig  Moors,  A.  Gftrtner,  Arch.  Ver.  Meckl..  61». 
1897. 

The  "clay-ironstone"  of  Torkshire,  Bngland,  contains  gallium,  Hartley  and  Ramage,  Proc. 
Roy.  Soc.,  60,  85,  898,  1896. 

Biderotil.  A.  Sehrauf,  Jb.  G.  Reichs.,  41,  880.  1892.  A  rare  iron  sulphate  occurring  in 
groups  of  divergent  needles  with  melanterite  at  Idria,  Carniola.  Composition.  FeS04.5HsO. 
deduced  from  the  approximate  analysis:  Sd  84*8.  Fe^Oa  81*7,  FeO  80*0.  HsO  [34*0],  MgO  (r. 
=  100. 

Silicates.— Discussion  of  constitution,  F.  W.  Clarke.  Bnll.  U.  S.  G.  Surr.,  126,  also  113. 

SiLLiMANiTB.  p.  498. — Expérimental  investigation  of  conditions  of  formation  in  a  magma» 
Morozewicz,  Miu.  petr.  Mitth.,  18.  22.  1898. 

SiLVBR.  p.  19.— Occurs  at  Silver  Hlll,  near  Livingston,  Davidson  Co.,  N.  C,  Eunz,  Am.  J. 
Se.  7.  242.  1899.  Also  in  groups  of  minute  crystals  at  the  Elkhorn  mine,  JefFer^son  Co.^ 
Montana  (Pfd.). 

fiU6grtifvlte  Igelstrâm,  G.  F5r.  Fôrh.,  14,  309.  Ift92  A  partially  invesligated  «îiiiemi  from 
the  Sjô  mine,  Orebro.  Sweden.  Occurs  in  cavities  and  minute  velus  with  jacubsite.  CryAiAlline. 
Color  yellow;  blood-red  lu  thiu  layers.     Streak  yellow.     Dissolves  complelely  iu   coUl   hydio- 
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cbloric  Rcid  without  évolution  of  gas.    Analjsis  gave:  AsaO»  49*46»  FctOt  11  "^f  MnO  27'26,  CàO 
801,  PbO  1-74,  H,0  6*81  s  10017.    It  is  related  to  arseoiopleite  (Min.,  p.  608). 

Skutteruditb,  p.  98. — Crystals  from  the  Turtmannthal,  Switzerland,  show  the  forma:  a  (100), 
o  (111),  d  (110),  e  (210),  n  (211).  Analysis:  As  74*45,  S  0  72,  Bi  4'4C.  Co.Ki  20*47,  Fe  8-90,  gangue 
0-28  ^  100*22.     Staudeumaier,  Zs.  Er..  20,  468,  1892. 

BùmuiotmaltUe  la  a  skutterudite  containing  bismuth.  Occurs  in  small  crystals,  a  and  o  or  a 
and  d,  Brittle.  H.  =6.  G.  =  6*92.  Luster  motallic.  Color  tin-whitc.  Streak  black.  Com- 
position, Co(As,Bi)t.  Analysis:  As  61*59,  Bi  20*17,  Sb  O'IC,  Ce  1C*70,  Ou  0*69,  7e  8*71,  8  0*05  =: 
100*07.  Occurs  with  other  bismuth  minerais  at  Zschorlau,  near  Schneo?^erg,  Saxony.  Frenzel, 
Min.  petr.  Mitth.,  16,  524,  1896. 

NiekeU9kutUrudUe  is  a  varietv  occurring  in  granular  form  in  the  Bullard's  Peak  dlstr.,  Qrant 
Co.,  New  Mexico.  H.  =  5  ;  color  giay  ;  streak  black.  Analysis,  after  dcdiicting  4*56  SiOs  and 
8-88  Ag  (native  silver),  yielded  :  As  7810.  Ni  l.C'80,  Co  5*95,  Fe  C'CG  *«  100.  This  corresponds  to 
RAs.  with  R  r^  Ni  :  Co  :  Fe  =  4 : 2 : 1.    Wallcr  and  Moses,  8ch.  Mines  Q.,  14,  49,  1892. 

Smithsomitb,  p.  270. — A  variety  from  Bolco.  Lower  Cclifonila,  has  a  délicate  pink  color» 
0.=  8-874,  aud  contains  8902  p.  c.  ZnO,  10*C3  CoO,  ^86  MnC,  7*22  MgO.  C.  H.  Warren,  Am. 
J.  8c..  6,  128,  1898. 

Analysis  of  the  "turkey-fat  ore'*  of  Marion  Co.,  Arkansas,  gave  H.  N.  Stokes,  CdS  0*25» 
CdO  0*68,  etc.,Bull.  U.  8.  G.  8urv.,  90,  62,  1802. 

On  the  occurrence  of  lead  and  zinc  ores  in  lowa,  A.  G.  Léonard,  lowa  Geol.  8urv.,  6,  1896. 

8oDA-BBBZBiinTB. — 8ee  BeruUtte. 

80DA-NITBB,  p.  870.— On  the  morphology,  lee  WolfP,  Ber.  Ak.  Berlin,  715, 1895  ;  185,  1896. 

80DA-RICHTBBITB.— 8ee  Aiioehitê  and  EiehtêHte. 

80DALXTB,  p.  428.— Anal. 'Hastings  Co.,' Ontario,  etc.,  Luquer  and  Yolckening,  Am.  J.  Se.» 
49,  465,  1895.  Dungannou,  Hastings  Co.,  Ontario,  Harrington,  Orid.,  48,  17,  1894.  From  the 
trachyte  of  Montesanto,  Italy,  Franco,  Zs.  Er.,  26,  882,  1895. 

Reported  by  Osann  as  occurring  in  the  nephelite-syenite  of  Pftisano  Pass,  Davis  Mts.,  Texas^ 
Geol.  Surv.  Texas,  4th  Ann.  Rep. .  128,  1892. 

Od  the  formation  of  some  twenty-flve  analogous  compounds,  Thugutt  [Inaug.  Diss.,  Dorpat» 
18911.  Zs.  anorg.  Ch.,  2,  65,  118,  1892,  also  Jb.  Min.,  2,  10  réf.,  1898. 

Expérimental  investigation  of  conditions  of  fonnation  in  a  magma  (also  for  related  apecies^. 
Morozewics,  Min.  petr.  Mitth.,  18, 128, 189a 

8PANGOLITB,  p.  919. — Associated  with  connelHte,  cllnoclasite,  liroconite  from  Comwall  (prob* 
ably  the  8t.  Day  distr.,  Redruth?);  in  Kemifnarphie,  hexagonal  crystals.  pyroeiectric     Miers 
Nature,  48,  426,  1893,  aud  Min.  Mag.,  10.  278.  1894. 

Sperrtlite,  p.  92. — Crystals  from  the  Vermillion  mine  show  the 
diploid  (10*5-2),  T.  L.  Walker.  Am.  J.  8c.,  l,  110,  1896. 

Occurrence  and  crystals  (Fig.  1  by  G.  H.  Edwards)  described,  from 
Maçon  Co.,  N.  Caroliua,  Hidden,  Am.  J.  8c  ,  6,  881,  467,  1898. 

SPHiBROBTiLBiTB,  p.  588. — Prlor  shows  that  the  supposed  minerai  of 
Rendant  probably  has  no  existence.  8pecimens  from  varions  localities 
called  by  this  name  proved  to  be  thomsouite,  not  stilbite.  Min.  Mag., 
12.  26,  1898. 

Sphalerite.  pp.  59,  1048. — Oryst  — Binnentbal,  new  form  816, 
Cesàro.  Bull  Acad.  B«'lg.,  26.  88.  1898:  also  earlier  618  (or  6Î8).  idem, 
Ann.  Soc.  G.  Belg.,  17,  287.  1890.  Kis-Almâ»,  Hungary,  new  form 
(10*101),  Frauzenau,  Zs.  Kr..  27,  95,  1896    Galena.  111  ,  new  form  (775),  Sperrylite 

Hobbs,   Btill.    Univ.  Wisconsin,   1,   134.  1895,  ant'   Zs.   Kr  »   26.  268 

Harz  Mts.,  Luederke.   Min    d.  Harzes,   53    1896.     Val  Trompia,  Bôvegno,  Artiui,  Rend    ïst. 
Lombardo,  30.  1526,  1897. 

Analysis  of  *'  scbalenblende  from  Mies,  Bohemia,  with  1  02  p.  c.  cadmium.  Becke,  Min.  petr. 
Mitth.,  14,  278,  1894. 

Peelwood,  N.  S.  W.,  contains  gallium  and  indium,  £[irkland,  Austr.  Assoc.  Adv.  Soi.,  4,  266» 
1892. 

A  varietv  (Comwull  ?)  containing  9*29  p.  c.  Fe  has  perfect  melallic  luster.  Miers,  Min.  Mag., 
12,  111,  lb99. 

Spinbl,  pp.  220, 1048.  -  Expérimental  investigation  of  the  condHionsof  formation  in  a  magma. 
Morozewicz.  Min.  petr.  Mitth.,  18,  22,  1898 
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8PODIOSITB,  p.  777. — Crystals  îrom  Nordmark,  Sweden,  ezamised  by  G.  Kordenskiôld  were 
onhorhombic  with  the  forms  :  a  (100).  b  (010).  c  (001).  m  (110),  d  (102).  e  (021),  p  (111),  9  ('^54)?, 
r  (854)  ?.  Axes  deduced  àib'.h==  0*8944  :  1  :  1-6886;  bm  -  M8'  ll'-4,  cp  =  *ér  10* -2.  Aualyaii 
on  material  much  decomposed  gave  (cf.  anal.,  p.  777):'  P,0»  29*62.  CaO  45*84,  MgO  8'56, 
A1,0«  -I-  Fe,0«  2-88.  SiO^  8-74.  H,0  8-76,  F  294  =  101  84.  The  formula  deduced  is 
f»0u.P,OB  +  nCaF,.     G.  Fôr.  Fôrh.,  15,  460,  1893. 

Stannite.  p.  83. — Tetrahedml  crvstals  are  mentioned  by  vom  Ratb,  Vh.  Ver.  Rheinl.,  41, 
2rfG,  1884  ;  also  Stelzner  (from  Bollvia),  Ta.  G.  Ges.,  49.  97.  1897. 

SShowu  by  Headden  to  occur  at  the  Peerless  and  Etta  mines,  Black  Hills,  S.  Dakota,  Arn.  J. 
Bc,  46,  105.  1893.  Analysis  (Peerless  mine)  g»ive  :  S  28*26,  Su  24*08.  Ou  29*81.  Fe  7*45,  Zn  8*71. 
Cd  0*33.  Sb  ir.,  insol.  1  51  =  10015.  G.  =  4-534;  color  grayish  black.  Largely  altere<i  by 
ozidation  to  a  greeiiish  earthy  mass;  ihis  substauce  bas  been  made  by  Ulke(lrans.  Ain.  Inst 
Mng.  £ng.,  21,  240.  Feb.,  1892)  the  basis  of  a  new  species,  euprocoênUrite»  snpposed  (as  tbe  result 
of  a  partial  analysis)  to  bave  the  formula,  4SuOi  -\-  Cu9Sn(0H)a.  Headden  shows,  however,  that 
the  composition  varies  widely. 

Staurolitr.  p.  558. — Penfield  and  Pratt,  on  the  basis  of  new  analyses  (below)  on  pure  materialp 
haye  establisbed  the  formula  HAUFeSisOis,  or  (A10)«(A10H)Fe(8i04)t.  Sections  of  crystals  from 
Lisbon,  N.  H.,  show  a  regular  arrangement  of  carbonaceous  inclusions,  thus  Figs.  1  to  4»  eut 
from  the  same  crystal. 

1.  a.  3.  4. 


^^^^ 


G.  Sic,       A1,0,     Fe,0.      FeO       MnO      MgO      H,0 

1.  St.  Gothard  8*748    |    27-78        58-29        2*83        11*21        0  58        1*81        2-19=   99-59 

2.  Windham,  Me.      3-728    f    27  84        54*46        2  88        10*60        0*59        1*85        2-24  =  100  41 

8.  Lisbon.  N.  H.        3-775  27*81        5409        2*76        12-48  —  1.92        1*70  =  100*76 

4.  Burnsville,  N.  C.   8  773    f    27*'70        53*22        482  9*72        0*84        2  66        1-97=100*48 

The  composition  has  also  been  discussed  by  Rammelsberg,  Jb.  Min.,  Beil.-Bd.,  9,  480,  and 
Bcr.  Ak.  Berlin,  435.  1898. 

Steenstrupinb,  p.  415. — Furtber  ezamlned  by  Moberg  (Zs.  Kr.,  29,  886,  1896)  with  the 
followîng  results:  Crystallization  rhombohedral,  axis  é  =  1*0842.  cr  =  *51'  28'.  r»^  =  85**  10*. 
Forms  :  e  (0001).  a  (1120),  p  (5069).  r  (lOÎl).  »  (4041),  e  (01Î8).  e  (0ll2),  /(0445).  d  (0221).  ^  (0881). 
Uabii  rhombohedral,  r  predominating.  Cleavage  none.  Fracture  conchoidal.  H.  =  4.  G.  =  3*40 
-8  47  cryst.  ;  319  massive.  Luster  résinons.  Culor  dark  brown  to  uearly  black.  Streak  brown. 
OpticiiUy— .  Biréfringence  low.  By  altération  isotropic.  Analyses  by  Blomstrand,  1  on 
crysUils  and  2.  3  on  massive  material  ;  ail  somewhat  altered,  the  crystals  least  so.  About  one- 
third  of  the  water  goes  off  at  100**  to  110^ 

SiO,  (Ta,Xb),Oft  P,0»  TûO,  Ce,Os  (La.I>1),0s  T,0,  Fe,Oi  Mn,0,  MnO    A1,0,  BeO    CaO    FbO    NaaO 

1.  Se-57         1-31         5-81     8*03     14*40  15*90  4*55       1*8S       2*83  2*55  4*08     0-48      8*84 

K,0  O-W,  H,0  7-58  =  W07 

SiO«  (Ta,Nb),Oft  PjO»  ThO,  CeO,  (La.D0|Os  T,0,  Fe,0,    Mn,Ot  Al,0,    BeO    CaO  PbO  Nu,0  H,0 

9.  20'C1  1  58         4-53     8-84    17-85         1552        2*19      6*18         5*79      0*40       1*22      4*S2    103    :.>-58    12*78=    99*21 

5.  ^1-30         lO-,>         4-39     4*18    1940         1608         1*68     4*91         6*80      0*60      1*98       4*56    0*78    2*54    10  30  =  101*01 

Stkphanite.  pp.  143,  1026,  1048. — Oryst. — Sarrabus.  Sardinia,  crystal  monograpb,  new 
ionns  noted  ;  (510)?,  (230).  (0-5*11)?.  (818),  (18*5*5),  (18*4*4),  (7*11*9).  (372).  (141),  (2-10*l).  (161). 
Ariini,  Giorn.  Min..  2,  241,  1891.  Pfibram,  cryst.  memoir,  new  forms:  JV  (522),  ^(441),  A, 
(9*j;i*18)?,  ^  (8*8316)?.  Nejdl,  Ber.  Bôhm.  Ges.,  Feb.  8.  1895.  Harz  Mis..  Luedecke,  Min.  d. 
Harzes,  168,  1896.     Chili,  new  forms  (551),  (10*10*3),  L.  J.  Spencer,  Min.  Mag..  il.  196,  1897. 

Stevensite. — See  Talc. 

Stibiotantalite.  O.  A.  Oot/der,  J.  Ch.  Soc,  63.  1076.  1893.  A  minerai  substance,  occurring 
in  water-worn  fragments  in  the  tiu-bearing  sands  of  Greenbnsiies,  West  Austnilia.  Analysis  3n 
nearly  pure  matenal  gave:  Ta,0.  51*13,  NbjO,  7  56.  Sb,Os 40*23,  Bi,0. 082. NiO  0 08.  H,O0-08= 
99'90.  G.  =-7*37.  H.  =  5-5-5.  Luster  adamantine  to  résinons.  Color  pale  reddish  yellow  to 
greenish  yellow  and  yellow.    Fracture  subcouchoidai  to  granular.    Structure- crystalllne. 

Sttbnitb,  pp.  86.  1048.--Cry8t.— Cetine.  ItM.y.  Artini.  Rend.  Accad.  Linc,  3  (8),  416,  1891 
AUchar,  Macedonia,  Yrba,  Ber.  Ak.  Bôhtu.    Dec.  7,  1894.    Schlalning,  Hungaiy,  new  forma 
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b  (084X  a(10>9-15),  IB  (13-19*8).  %  (4019-10),  r  (5^).  A.  Schmldt,  Zs.  Kr.,  29, 196, 1897.  Brizlegg, 
Tyrol,  Worobiefl.  Zs.  Er.,  31,  52,  1899. 

Heat  coDductivity  measured,  F.  B.  Peck,  Zs.  Er.,  27,  816,  1896. 

8TILBITB,  p.  588.— Crvstals  from  the  Tulferthal,  Tyrol,  described,  Habert,  Zs.  Er.,  28,  248, 
1897. 

Cbange  in  physical  and  chemical  characters  brought  about  by  tbe  action  of  sulpliiiric  acid, 
Rinne,  Jb.  Min.,  1,  41,  1897.  The  name  metadeêmirhe  (p.  58)  is  given  to  the  fonns  resulting  from 
more  or  less  complète  dehydration;  the  chemicnl  and  physical  changes  are  found  to  go  on  together 

See  SpharoètiUriiô. 

Stilpnomblans,  p.  658. — Occurs  ai  the  Wallbridge  mine,  Madoc,  Hastings  Co.,  Ontario; 
Also  on  Partridge  Is.,  Nova  Scolia.    Hoffmann,  Rep.  Q.  Canada,  7,  15R. 

Stolzitb,  p.  969. — Crystals  from  Loudville,  Mass..  described  by  Emerson  are  hemihedral  with 
Ihe  fonns:   (120),  (180).  (101),  (111),  (181).  (842).     Bull.  U.  S.  6.  Surv  ,  126,  163.  1895. 

Crystals  from  the  Brokcn  Hill  mines,  New  South  Wales,  described  by  C.  Hlawatsch,  sho^ 
the  new  forms;  a  (100).  £1  (l'OlO)  ?.  oc  (109).  r  (108).  o  (102).  tf  (203),  h  (804),  6  (201),  n  (188). 
-4(155).  Axis  é  =  1 -5606.  Optically -.  Indices  c»_  =  2*2685,  ey  =  2182.  Analysis  by  Treadwell. 
Zs.  Er..  29.  i;.0,  1897. 

Ou  rounded  faces,  etching-figures,  etc.,  Hlawatsch,  2a.  Er.,  31,  1. 1899. 

Stkigoyitb.  p.  659. — Analysis,  Grand  Marais,  Minn.,  Berkey  23d  Ann.  Rep't  Minn.  G.  Surv., 
p.  197. 

8TROMETBKITB.  pp.  56,  1048. — Occurs  at  the  Si! ver  Eing  mine,  Toad  Mt. .  Yale  district,  Br. 
Columbiu  (anal,  by  Johnston).  Hoffmann,  Rep.  G.  Canada.  8,  13R,  1896. 

Strontianite,  pp.  285,  1048. — Occurs  in  Nep«»an  township,  Carleton  Co.,  Ontario.  Hoffmann, 
Rep.  G.  Canada.  6,  22R,  80R,  1892-98  At  Lubna,  near  Rakonitz,  Bohemia,  Eichleiter,  Vh.  G. 
Reichs.,  297,  1H98. 

SucciMiTE.  p.  1004. — See  investigations  on  succinite  and  related  resins  by  Dahms,  Schrift.  Ges. 
Diinzig.  8,  Nos.  3-4,  p.  97.  1892  ;  9.  No.  2.  1.  1895.  Also  Aweng  [Arch.  f.  Pharm.,  232,  660, 
1894],  Jb.  Min.,  2,  254  réf.,  1896;  Helm  [ibid,,  233, 191.  18951.  Jb.  Min..  2,255,  1896.  Also  Mono- 
graph.  d.  baltisch.  Bemsteinbftume,  H.  Conwentz,  Danzig,  1890. 

See  also  aUingiU,  imrmite,  cedaritê,  etc. 

Snlfoborite.     See  Sulphobarite, 

Bnlphoborite.  Sulfoborit,  ff.  Naup&rt  and  W,  W&n$ê,  Ber.  Ch.  Gtes.  26,  874,  1898.  H. 
Bûehing,  Ber.  Ak.  Berlin,  967,  1893. 

Orthorborobic.  Axes  à:l:è  =  0*6196  :  1 :  0*8100.  Obserred  forms  :  b  (010).  e  (001).  m  (110), 
r  (101),  0  (111).  Angles:  mm"'  =  63'  34',  co'  =  ♦90'  53',  oc^^  =  •66*  4',  oo"  =  113*  56'. 
oo"'  =  52°  24'.     In  small  prismntic  crystals  of  varying  habit. 

Clenvage  :  m  rather  perfect  :  c  \eA  so.  Brittle.  H.  =  4.  G.  =  2*88-2*45  Naupert  and  Wense  ; 
2*416  lliandéeff,  also  clear  cryst.  2*440.  Luster  dull  on  c,  Colorless  or  reddish  on  the  exterior 
(Fe,0,).  Transparent.  Optically-.  Ax.  pi.  |  ô.  Bx.  ±  c.  2H^_  =  79*  36',  2Ho  y  =  85*  4' Na. 
,'.  flj  =  \ -5396,  also  a.  =  1  5272.  y   =  1  5443. 

Cfonipositiou.  2MgÔO«.4MgHBOs.7H,0  Thaddéeff;  Naupert  and  Weuse  obtained  SM?SO«. 
2MgsB40«  +  12H9O.     Analyses,  1.  Naupert  and  Wense  ;  2  Thaddéeff,  Zs.  Er  .  28,  264,  1897. 

SOs  B,0.     MgO     H«0 

1.  21*95  (i)    r23  64]    82*91    21*50  =  100 

2.  22*46  10  79     33-48    23-43  (ign.),  H,0  010  (110M70'),  Fe,0.  O'il,  insol.  0*82  =  99-69 

6.B.  fuses  with  intnmescence,  coloring  the  flame  green;  reacts  for  sulphur  with  soda  on  char- 
ooal.     Dissolves  rather  readilyin  mineralacids. 

From  the  sait  mines  of  westeregelU;  where  it  occurs  with  anhydrite.  carnallite,  kieserite, 
celestite,  eisenboracite,  etc. 

Sttlfhohalitb,  p.  917. — ^Van't  Hoff  and  Saunders  suggest  doubts  as  to  the  existence  of  thii 
«pecies  on  the  insufflclent  grounds:  (1)  since  they  failed  to  obtain  it  synthetically;  and  (2)  since 
ipedmens  fumished  as  sulphohalite  by  a  dealer  proyed  to  be  simply  halite.    Ber.  Ak.  Berlin,  p. 
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BCLPHUB,  pp.  S,  1049.— Oryit.— Mil  n  :  RolBdorf,  new  form  /  (ISl)  :  Baflilck,  n  (BB8):  Comil. 
neiir  Q»à.\z.  twlua,  tw.  p).  (lOli,  Busz.  Zb.  Kt.,  30,  Se8  et  uq.,  1892.  AJlcbar,  Macedouia,  oev- 
form  k  (1!!3),  Pellkaii,  Min.  pcti.  Miuh..  12.  344,  1893;  also  Vrba,  Ber  Ak.  BQhm.,  Dec.  T, 
18B4,  Scblatniiig.  Hungary,  occiirriug  wiili  stibiiite.  Scliniidt,  Za.  Kr.,  29,  207.  1897.  Buggeru, 
Surdinm.  new  fortiix.  0  |30G).  u  |3t»),  A  (1S5).  HllU>««vicb.  Ri*.  Min.  lui..  21,  43,  1898. 

Occurt  Id  tbe  Upper  Utlderberg  limestoiie  of  Houroe  Co.,  Hicb.,  gherser.  Am.  J.  6c..  &0. 
aie.  1S90.    Occuireoca  in  Te:iae.  E.  A  Smitb,  Bctencc,  3,  Hhv  1,  1896. 

Uetbod  ot  furmation  of  tlie  tblrd  allolroplc  form  (aiouocllDrc),  Balomon,  Zb.  Kr. ,  30. 60S.  1899. 

BnndUto.     W.  C.  Bràggw,  Zs.  Er..  31.  198, 189S.— See  AndoriU. 

SvABiTE,  p.  1053.— Further  described  by  Hj.  SJOgreti.  O,  F6r.  POrh..  13, 
789.  1891:  17.  813,  189S:  Bull.  G.  losl.  Upsala,  1,  SO.  1602.  Occure  well 
crjstalliEed  ut  Ihe  Hsnllg  mine,  Psjaberg  ;  alao  iti  minute  crystali,  bot 
uaually  massire,  at  tlie  Jakobïberg  nilne,  near  Nordmark,  Swedeti.  Compod- 
-  ïntlall;  Ca4<C&F]A8|0,t,  Or  analogoua  to  that  of  apatlte,  witb  nblch  It 
n  fortn  ;  P  parti'  •  ■  .  ^  ■  ."".  "  .,.„...• 
Auaijaei.  R.  ï 
H  ;  1,  G.  =  8-77  ;  2.  G.  : 


ou  o-ig  s-go  o-as  d-%  c-s?  oœ  «-n  o-n  =  iai-M 
BrablU. 

Bvablle  app«n  to  belong  dlfltDctly  to  tbe  Apattte  Group;  lia  rolatloDshlp  Is. 
thowQ  DOt  only  In  Ihe  almllarlty  of  auKle,  but  alao  in  the  aymmelry  of  the  lonn  aa  lodkated  bj 
traoea  of  a  hexagonal  prUm  of  tho  tbiraforder  (cf.  Fig.). 

8TI.TABTrB.  p 

Occurs  at   Kl 
Mittb,,  17,388.  1--.. 

Occura  at  Crlpple  Cteek,  Colorado.    See  CkttateriU,  Ertnneritt,  and  OoldteAmidiit*. 

Stlyitb,  pp.  IB6,  10S6, 1049. — Refntctlve  Indicea  for  long  waves,  Rubens  and  8aow,  Wted. 
ADn..46,  629,  1892. 

Diaperalon  and  absorption  lu  infra-red,  Rubena  and  Trowbiidge.  Wled.  Atrn,,  60,  7S4,  1807. 

and  Am.  J.  Bc,  C,  88.  1698. 

Staasriirt.  analysls  by  W.  Schlmpft,  Zs.  Kt.,  26,  92,  189S. 

Stdoekite,  p.  946.— Optical  conatanta  detcrmlned,  MOgge.  Jb.  Htn.,  1,  966.  189B. 

Tachhtdhite,  p.  178.— Discussion  of  conditions  of  formation  and  of  alleratloD,  Tant  Hofl  and 
MeyerUr)EEer,  Bit.  Ak.  Berlin.  508.  1897. 

Ou  tba  syQtbesis  of  laomotphous  compouods,  A.  de  Schulten,  BulL  Boc  Ch.,  17,  105,  1897. 

Talc,  p.  678. — From  tbe  dolomite  of  Canaao,  Conn.,  rose-colored,  analysla  by  L.  Kablenbergf 
SiO,  81  48.  Al.O,  304,  MgO  25  M.  CaO  419,  PeO  0-77.  MnO  fr.,  H,0  554  =  10066.  Ses 
Hobha,  Am.  J.  Se,  4B,  404,  1893. 

On  tlie  iirlRin  (from  enstatite  and  tremollte)  of  Ihe  fibroua  talc  of  northern  New  York,  C.  H. 
Smyth,  Bell.  Mitica  Q.,  17.  883, 1896  :  aee  Am.  Oeol.,  10.  44,  1893. 

Talc,  pseudomurphous  af ter  pectollte,  bas  been  called  itettniile  by  Leeda.  cf.  Cbeater.  DIctloD- 
ary  Naïues  Hloerals,  257. 1896. 

A  fibroua  varlely  perhaps  pseudomorplioua  bas  been  called  beaeoniU  by  L.  W.  Hubbard,  Rep't 
State  Bd.  Geol.  Burv.  Mlchlgun,  1891-92,  p.  171  (Lansioe,  1893).  Resembles  asboatu<i:  fi  =  l-S* 
1-0;  2V  =  60"  (Lune).  Q.  =  2-74-3B8.  Analysla  gave  Packard:  8iO,  6»-73.  Fe,0,.FeO  8-67. 
MnO  0-64.  MgO  26  42,  Ign.  418  ^  9958;  formula  deduoed  E,(Hg,Fe).(SfO,)i'  From  th* 
Cbaniplon  mlue,  Beacun  P.  0.,  MIcbigHii. 

A  magncsiutn  aïlicate  near  talc  lu  compoalllon  occurs  In  irregulnr  Telna  and  streaka  of  a  brigbt 
■■'       color  in  silvt'rbeiiriiig  limt-atone  uear  Silver  City,  New  Mexico.     As  separated  It  is  duU, 

'Hïc:  SiO,  62-43,  MgO  28SS.  !gn.  647,  Al.O.  025, 

k.  L.  Packard,  Froc.  Nst.  Mus..  17.  19,  1894.    ThiB 

Talkknebellte,  Talc-knebeKte.     L.  J.  JgeUtrôm.  Jb.  Min..  1,  248,  1690.— See  EaeMiU. 
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Tautalits.  pp.  TSl  et  teg. — Ciritali  from  Paris,  Me.,  wilh  Q.  =7*26,  snee  closel;  «Ith 

■columblteln  angle»  (FI b.  1);  formso.  fi.  c,  m,  d  (730).  y  (IBO),  o  (111),  n  (IflS),  1. 

C  H.  Worren,  Am  J.  Se.,  8,  123,  IHSa,  Tliew  resulu  bIjow  tbe  cotrccluess 
«f  tlie  poiitlOD  takcD  lu  Datia'H  Mlu.  (I.  c.)  ta  regard  to  tbe  lelalion  of  tnie 
tantalite  and  oolumblto,  na  ulso  of  Ibe  former  lo  "BkogbOIlte  "  and  "lilollte." 
BrOpEer  bna  iiow  proved,  further,  Ibat  tbe  supposée!  orthorbombic  Iran  tanta- 
lite (îitcogbOlite  of  NordenakiOld),  nhicb  most  nutbora  Lave  valnly  tried  to 
bring  Inio  correapnodeoce  ia  form  nlth  columbile.  Is  In  fact  tettngoaal  and 
lik-iitical  nitb  tajtioUtt.  Tbe  crystala  (Flga.  1,  2.  Min.,  p.  73«)  are  tnlna  elon- 
gaied  pnralli'l  to  «  (101)  m  tw.  plane  (r  =  111,  etc.).  In  axial  ratio  aud  bablt 
tbey  correspond  to  mosalte  (tbis  Appead.,  p.  48).  Vld.  Skrift.  I,  Ualb.-uat. 
Elasae,  No.  T,  180T,  Cbristiania.     Ses  aiso  TapioUU. 

Analysis  from  FinlaDd,  Ebrusbcliov,  Vh.  Mta.  Oea.,  31.  41S,  1894. 

6ee  also  Mouile. 


Tapioutb,  p,  738.— Cryatala,  I 


Tapfolile,  Topsham,  He, 


part  twina  (Figs.  1,  2),  wlih  G.  =7-67-7-63,  occur  al 
Topsbam  Me..  C.  H.  Warren,  Am.  J.  Se.,  6,  181, 
18D8.  Tbe  Iwiiia  aie  elongsted  |  e  (tn.  pi.),  almi- 
larty  to  Bome  rutile,  cf.  Hin..  p.  1047.  Bimilar 
twlDS  eitst  wltb  tbe  taplollle  of  NoTway  fornierly 
called  UDtallle  (akogbOlite),  aee  TantaM». 

Taraapite. — A  variety  of  dolomite  from  Tarasp, 
Swltzerland.  appareutly  the  aame  as  mii-tiiiie  (Min., 
p.  371),  cf.  C.  ».  Jobn.  Vil.  G.  Belcha.,  67,  1891. 

Taylorite.— Tlila  name  (already  In  use.  Min.,  p, 
865)  boa  beon  riven  by  W.  C.  Enigbt  (Eng.  Hng. 
J..  63,  600,  18^  loan  unctuous.  frreeniaL-yellow  to 
crKBm-colored'  clay  with  Q,  =  3  133;  composftfoQ 
variable.  Forms  beda  In  tbe  CretaceouB  abalea  ot 
Ruck  Creek.  Albuny  Co.,  Wyomlug. 


Tennamtitb,  pp.  187,  1048.— A  maarivo  ïariely  occurs  at  the  Mollle  Gibaon  mine,  Aspen, 
Colorado,  aaaoclated  with  polybaalte  (see  p.  54.  tbis  Appendl»).  Analysis.  Penfleld  :  (G.  =  4-56), 
8  2.Î  04.  Aa  17-18.  Sb  018,  Cu  36-72.  kg  13-65,  Zii  6  90.  Fe  0  43,  Pb  086  =  (fB90.  Also  stated 
ti>  occur  near  Central  City  and  at  the  Freeland  Iode  and  Crocetl  mine,  Idaho  Sprlngs,  Colorado. 
Peaâeld  and  Pearce,  Am  J.  Se. ,  44,  18,  1893. 

Occurs  In  Barrle  township,  Frontenac  Co..  Québec,  Hoffmann.  Bep,  G.  Canada,  fi,  28R,  1892-8. 
AIbo  at  Ibe  Avoca  claim,  Bonaparte  river,  LiUooet  dUtr.,  Ir.  ColumbU,  (Md.,  9,  13H,  1896. 

See  also  Binnite;  wbich  ia  alated  to  be  identical  wllb  tennanttte. 

Tbtradtmitk.  p.  89.— Analyses  by  W.  Muthmann  and  E.  SchrOder,  of  apecimeni  from 
Orawilza  und  Bcbubkau  gfve  the  same  composition.  Bli(Te,8)iOr  3Bi,Te,.BIi8i.  Zs.  Er.,  39, 140, 
1897.     Analyses  below  aiter  deductlng  eangue,  fn  1,  11  p.  c;  In  3,  OS  p.  c 

Occiira  niib  allaite  and  beuite  oear  Liddell  creek,  Easlo  river,  Weat  EooUnle,  Br.  Columbia. 
Honmaon,  Rep.  G.  Canada,  8,  lOR,  1896.   Analysia  by  Jobnslon  (8  below  after  deducting  8'5  p.  c 


qu«r 


Te     Se 


Bl 


.    Omwitza 

1    86-48    —     4-« 
7-09S    1    8543    (r.    4-81 

6914  =  9906 

.     Schubkau 

60-38  =  99-97 

3.     Br.  Columbia 

37-29    (r.     4-46 

6869    Pb  8  68,  Ag  O'H  Tl  tr. 

=  100. 

TatragopboBpUto.     L.  J.  IgeUirôm,  Za.  Eryat.,  36,  483,  1896.      A  aupposed  ikew  pboapbate 

rexemblJQg  lazulile,  occurring  ut  Horrsjoberg  in  a  quartzoae  rock  carrying  cyanlte.    In  four-alded 
tabular  cryaiaU  ;  color  btigbt  bluo;  transparent.     Two  nnalynes  gave  somewhat  discordant  résulta: 
P,0,  A1,0,  FeO.MuO  Mg.CnO  H,0 

86'9a  4000  fl-51  7-50  S^B  =    9989 

38-64  41-81  9-51  8"64  B  sn  -  100 

TKTRAHKDRiTit,  p.  137.— Crystals  from  Frnmont  descrlbed  with  new  fornis,  (7Î11,  (U-îl-S), 
•{31-20-20),  Bn]nlechner[Inaug.  DIaa.,  Btrnasburg,  1893],  Za.  Er..  34,  628.  1896. 

A  varlely  coutalnlng  iead  (9'8S  p.  c.  Pb)  occurs  at  the  Aotelope  claim,  Weat  Eootanle,  Br. 
Columbia  (anal,  by  JoUnaton),  Hoffmann.  Rep.  G.  Canada,  7,  12R.  1894.  Occiirfi  also  (309  p.  c. 
Agi  iiear  Sfcamons.  Sbuswap  Lake.  Br.  Columbia,  HoflmuiD,  Rep.  G.  Canada.  S,  66R.  188S-90. 
Wilh  gold  ores  of  Callfomla,  Tumer  and  Liudgren,  Am.  J.  Se,  49,  379,  1896. 

Spécifie  beat  determlned,  also  of  otber  sulpnur  compounda,  A.  Bella.  Naebr.  Gea.  OOttingen, 
811,  1891. 
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Thalenita.    Benediekê,  O.  FOr.  FOrh.,  20.  808, 1898. 

Monocîinic.  Axes  a  :  S  :  é  =  1-154  : 1  :  0-602  ;  fi  =  80-2*.  PonnB  :  a  (100),  h  (010),  e  (001), 
m  (1 10).  f  (021).  «  (11 1).  d  (îïl).  *  (811).  Angles  :  am  =  48-7',  ad  =  78*  0*,  W  =  56-r.  Crystaîs 
tabular  |  a,  in  part  pnsmatic  1 1. 

Cleavage  iione.  Fracture  uneven  to  splîntery.  Brittle.  H.  =  6*5.  G.  =  4*227.  Color  flesh- 
red.  Optically-.  Ax.  pi.  nearly  l  è.  Bx.  j.  a  (100).  Indices  for  Na.  a  =  l'7312,  fi  =  1-7375. 
r  =  1-7486.     2H^  =  8r  86'.  .-.  2V..y  =  67»  85'. 

Composition.  HiYéSiéOi»  or  HsC.2YsOt.48iOi.  Analyses:  1.  of  fiesh  material;  2.  of  weathered 
materiai. 

810,      Y,0,'    Fe,0.  Al,0,(BeO)    CaO      MgO      Na,0    SnO      H,0     CO,     X* 

1.  29-88      63-85      0  80  045  049       021        026      0-28       208     104     140=   99-69 

2.  27-69      58-58      151  0-85  219       040        1*07      0*22      270     8-82     2-50  =  100-58 

•R,0,  =  245-8      ^Hélium,  etc. 

The  numbers  glven  are  the  mean  of  two  to  five  déterminations. 

Occurs  with  luocerite  at  Osterby  in  Daiecarlia.  Sweden.  Named  after  Prof.  R.  Thalén. 
Related  to  yttrialite  (Min.,  p.  512).  rowlandite  (p.  1047).  etc. 

Thalite.  p.  682.— Examined  by  N.  H.  Winchell  (anal.,  Pease),  Amer.  Geol.,  23.  41,  1899. 

Thaumâbite.  p.  698. — ^Prora  West  Paterson,  N.  J..  described  by  Penfleld  and  Pratt.  Occur» 
in  trap  associated  with  pectolite.  apophyllite,  and  varions  zeolites.  Forms  a  loose  aggregate  of 
prismatic  crystaîs  (hexagonal).  G.  =  1-875-1-887.  Color  white.  Index  rij  =  l*5125Ka.  Anal» 
ysls: 

BiO^  CO,  80.  CaO  H,0  Na,0  K,0 

(f)    9*26  6-82  13-44  27*18  4277  0  89  018  =  99-99 

This  agrées  closely  with  earlier  results.  As  regards  the  water,  18  molécules  go  off  at  150*  and 
are  recarded  as  being  water  of  crystallization,  hence  the  formula  [(CaOH)COa].[(CaOH)SOs]. 
[(CaOH)H8i04]  +  13H,0.     Am.  J.  Se.  1,  229,  1896 

Aiso  described  by  BackstrOm  from  Skottvâng,  I^ykOping,  8weden;  associated  with  apophyl- 
lite, G.  Fôr  Fôrh..  19.  807,  1897. 

8ee  also  note  by  Pisaui,  Bull.  Soc.  Min.,  19,  85,  1896. 

Thenarditr,  p.  895. — Pseudomorphs  after  mirabilite  from  Aussee  in  the  Salzkammergut  are 
desrribcd  by  Pelikan;  also  pyramidal  crystaîs  r  (111)  with  the  new  forms  «(118)  and  u  (180); 
thèse  yield  the  mean  axial  ratio,  d:  5  :  é  =  0*5970  :  1  :  1*2541.     Min.  petr.  Mitth.,  12.  476,  1891. 

Thomsonitb,  pp.  607,  1050. — Crystaîs  from  the  Tulferthal,  Tyrol,  described,  Habert,  Zs.  Kr.» 
28,  254.  1897. 

Sue  also  Bagotite  and  LintoniiB, 

Thorite.  pp.  488,  1050. — Crystaîs  from  Arendal,  described  with  c  (001),  Hamberg,  G.  F6r. 
F»rh.,  16,  327,  1894. 

Ocrurs  in  granité  of  the  Trotter  mine,  Franklin  Fumace.  N.  J.,  Kemp,  Trans.  K.  Y.  Acad. 
Se.  13,  76,  1893. 

Tiffanyite.  O,  F.  Kunt,  Trnns.  N.  Y.  Acad.  8ci.,  14,  260,  1895.  A  name  proposed  for  a 
hydrocnrbon  assumed  to  be  présent  in  certain  diamonds.  namely,  those  which,  on  this  account, 
exbibit  fluorescence  and  phosphorescence.     The  substance  apparently  has  a  bluish-white  color. 

Tilasite.  Fluor- Ad  élite.  H,  ^ôgren,  G.  FOr.  Fôrh..  17,  291.  1895.  Massive,  granular. 
Clen vnge  in  ooe  rlirection  {A)  distinct,  in  three  others  (B,  C,  D)  less so.  G.  =  8*28.  Luster  resinous, 
on  deaviige-surfaces  vitreous.  Color  gray  with  a  tinge  of  violet.  A  section  |  A  and  Bx^  shows 
the  nx.  plane  inclined  19**  to  Pand  28**  to  0, 

Composition  (MgF)CaAs04 .  or  analogous  to  adelite  (p.  1)  with  fluorine  iffstead  of  hydroxyl. 
Anaiysis,  Mauzelius: 

As,Oft  P«0»     FeO     MnO      CaO        MtçO     Na,0     H-O        F         Cl 

50-91    tr.    014    0-16    25-32    1822    0-29    0-28    8*24    0*02  =  108*58  less  (O  =  F)  8*47  =  lOO'll 

Occurs  at  L&ngban.  Sweden.  with  berzeliite  and  calcite  In  veins  in  the  manganlferous  (hausman* 
nite)  dolomltic  limestone.    Named  after  the  Swedish  mining  engineer,  DaniS  Tilas. 

TiTANiTB,  p.  712.— -Crystaîs  from  Lauvitel,  Isère,  France,  show  the  new  forms  (9*8*20)  and 
(883).  Termier,  Bull.  Soc.  Min.,  19.  81,  1896.  Crystaîs  from  Tyrol.  Weinschenk,  Zs.  Er.,  26, 
602,  1896. 

Pyroelectricity  investigated,  Traube,  Jb.  Mio.,  Beil.-Bd.,  11,  209, 1897. 
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Occnre  as  a  prominent  constituent  of  the  "  tit&nite-gneiss  "  from  near  tbe  Brenner  Pass  in 
Tyrol,  Rodewyk,  Min.  petr.  Mitth.,  17,  644.  18»7. 
Aitificial  formation,  Michel,  C.  R.,  116,  830, 1892. 
See  alsc)  Neptuniie. 

TopAz,  p.  492. — Oryst.— Alabashka,  new  form  (838),  Jeremejev.  Vh.  Min.  Ges.  St.  Pet.,  27, 
439.  1891,  and  Zs.  Er.,  22.  74.  1893.  Ilmen  Mts.,  new  forms  (290).  (680),  (416),  (10*313), 
(8'7'15),  (116)?,  and  others  doubtfui.  Bonheur,  Zs.  Er..  20,  282,  1892.  Japan.  Matthew,  Sch. 
Mines  Q.,  14,  63.  1892.  Japun  and  New  South  Wales,  Hahn.  Zs.  Er..  21.  334,  1893.  Mino. 
Japan.  T.  Hil(i,  J.  Coll.  8c.  Japan,  9.  69,  1896.  EOhlerloh  quarry  near  Reenersreuth,  Flchtelge- 
birge,  forms  (9-9-20),  (11112)?.  BQckinff,  Ber.  Senckenberg.  Ges..  147,  1896.  Crystals  in  collec- 
tion of  U.  S.  National  Muséum,  Eakle.  Proc.  U.  S.  Nat.  Muséum.  21.  361,  1898. 

Investigation  of  inclusions,  Tolstopiatov,  Vh.  Min.  Ges..  33,  !^9.  1896. 

Ilmen  Mts.  and  Adun  Chalon,  optical  characters  determined,  Thaddêeff.  Zs.  Er.,  23,  636. 1894. 

Occurs  abundantly  in  colorless  crystals  in  alluvial  sands  of  district  of  Batnng  Padang,  Pernk, 
Lacroix  aud  Sol,  C.  R,  123.  136,  1896.  Occurs  near  Palestine,  Texas,  in  rolled  crystals.  Eunz, 
Trans.  N.  T.  Acad.  Se,  13, 144,  1894.  and  Am.  J.  Se..  47.  408,  f894. 

Synthetic  ezperiments,  A.  Reich,  Ber.  Ak.  Wien,  106  (2).  106.  1896;  Monatsh.  f.  Chemie,  17, 
149.  1896. 

By  a  séries  of  accurate  analyses,  Penfield  and  Minor  (Am.  J.  Se,  47,  387,  1894)  hâve  shown 
that  tbe  ratio  for  SiO<i  :  AUOa  :  F  +  OH  is  constant,  viz.  =  1:1:2,  but  ihe  amounts  of  fluorine 
and  hydroxyl  vary  widely.  This  ratio  gives  ihe  formula  [Al(F.0H)ltSi04  or  Al(F,OH)«AlSiO«. 
With  the  change  in  tlie  relative  amounts  of  fluorine  and  water  vary  afso  the  spécifie  gravity,  crys- 
taHographic  axes,  and  optical  characters.  Crystals  from  the  Thomas  Range.  Utah,  contained 
almosl  no  water  (019  p.  c.  with  20  37  F);  they  hâve  G.  =  3*665,  2E,  =  125'  63'  and  ;^  —  a  = 
0*0104.  Crystals  from  Minas  Geraes.  Brnzil,  gave  2*46  H3O  and  16-48  F;  for  them  G.  =3*632. 
2£  =  84"  28"  aud  r  —  a  =  0'0081.  Between  thèse  extrêmes  fall  crystals  from  Colorado.  Japan. 
Siberia,  Saxony.  Maine.  The  présence  of  wuter  bas  iilso  been  determined  by  Jannasch  and  Locke, 
Zs.  auorg.  Ch.,  6,  168,  321,  1894.  and  Am.  J.  Se.,  47.  886,  1894. 

ToRBERNiTB,  p.  866. — ^Etching-figures  indicate  monoclinic  aymmetry  T.  L.  Walker,  Am.  J. 
Se.  6,  41,  1898. 

TouRMALiNB,  pp.  661,  1060. — From  Elba,  monographs  on  the  crystalHzation  (new  forms 
(2'0'2'11)  and  (6'l'6'l))and  physical  characters,  especially  the  ref ractive  indices,  also  pleochroism, 
spécifie  gravity,  hardness.  etc.  G.  D'Achiardi,  Att.  Soc.  Tosc,  Mem.,  Pisa,  13,  229,  1894,  also 
Proc.  Yerb.,  March  4,  1894,  and  16, 1896.  Isola  del  Giglio,  investigation  of  sections  |  h,  showing 
zonnl  structure,  idem.  Annal.  Univ.  Tosc,  22,  1897. 

Etching-figures  investigated,  Traube,  Jb.  Min.,  Beil.-Bd.,  10,  460,  1896  ;  also  Wulker,  Am.  J. 
Se.  6.  178.  1898.     Secondary  enlargement  in  itacolumite,  Derby,  Am.  J.  Se,  6,  190, 1898. 

Dichroism  for  infra-red  waves.  E.  Merrit^,  Wied.  Ann.,  66,  49.  1896. 

Anal.— Unilga,  Siberia,  Prendel,  Zs.  Er.,  20,  93.  1892.  Euhrau,  Bohemia,  Eatzer;  also 
from  Benitz.  Formânek,  Min.  petr.  Mitth..  12,  420,  1892.  Nevada  Co.,  Califomia,  W.  H. 
Melville,  Bull.  U.  S.  G.  Surv.,  90,  89,  1892.  Caprera,  Fasolo  quoted  by  Lovisato,  Rend.  Accad. 
Lin<-..4(1).  84.  1895. 

Occurrence  of  tourmaline  schists,  Belcher  HIU,  Colorado,  H.  B'  Patton,  Bull.  G.  Soc.  Amer., 
10,  21.  1899. 

Oomp. — Penfleld  and  Foote  (Am.  J.  Se,  7,  97,  1899),  on  the  basis  of  two  new  analyses  of 
widely  différent  varieties  (quotea  below)  which  were  carried  through  with  great  care  on  material 
of  nbsolute  purity,  and  also  after  a  discussion  of  many  other  trusiworthy  analyses,  arrive  at  the 
conclusion  that  ail  varieties  of  tourmaline  can  be  referred  to  the  aluminitim-borosilicic  acid 
HvAls(B.OH)9Si40i».  More  simply  put,  the  acid  derived  is  HaoBisSitOti.  the  ratio  of  H  iB^Oi; 
SiOt  beincr  20  :  1  :  4.  The  constant  relation  between  the  boron  and  silicon  deduced  by  other  ana- 
lysts  is  fully  confirmed.  Of  the  analj^ses  of  others  (for  the  most  part  quoied  in  Min.,  pp.  664.  556) 
the  séries  by  Riggs  agrée  closely  with  the  above  ratio;  this  is  also  true  of  those  by  Jannasch  and 
Ealb;  the  analyses  by  Kammelsberg  are  (as  stated  by  him)  low  in  water  and  require  correction  for 
the  oxidation  of  th£  iron.  Corrected  in  thèse  points  thcy  also  conform  to  the  above  ratio.  The 
new  analyses  by  Penfield  and  Foote  are  : 

G         8iO,  TiO«  B,Os  AI,0|  FeO  MnO  MgO   CaO  Na,0   K,0   Ll,0  H,0     F 

1.  DeKalb,  colorl^M  8049  i  86*78  006   10-81    89-68    0*22    —     14*92    3  49     126     0*06     —      8*96  0-93s101Ml 

deduct  (F=  G)  0*89=100*T8 

8.  HaddamNeok,ffre«n  8-069  f  86*96  0-08   11*00  89*56   2*14  200     0*15   1*28     2*10      —     r64    8*10  118=10109 

deduct  (F=  O)  0*48=100-61 

The  composition  bas  been  also  discussed  by  Eenngott,  Jb.  Min.,  2,  44,  1892,  and  by  Rheineck, 
2a,  Er.,  22,  62,  1898. 

Triphtlitr,  p.  766. — ^The  influence  of  varving  amounts  of  iron  and  manganèse  in  trIphyMte 
and  lithiophilite  has  been  minutely  investigated  by  Penfield  and  Pratt,  Am.  J.  Se,  60,  887,  1896. 
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Tripiihirito.     E.  Huêêàk  and  O,  T.  Ptior,  Min.  Mag.,  11,  802»  1897 

In  fragments  in  gmvel,  tbese  are  micro-crystalllne  aggregates.    G. =5*82.    Color  dull  greenlah 
yellow.    Sircak  cnnnr  -yellow.    Translucent.     Réfringence  and  birefriagence  hlgh.    Bukxial. 
Compoditiou,  pnihabiy  2Fe0.8bsOi.     Aualysis,  Prior 

Sb,0.  FeO  CttO  SiO.  Al.O,  TiO, 

66-68  2770  0*82  1*85  1*40  0*86  un  det.  1-19  =  100 

From  tbe  cinnabar-bearing  gravels  of  Tripuby  near  Ouro  Preto,  Minas  Ckraes,  Brazil.  Asso- 
ciated witli  tbe  new  species  lewlsite  and  de*'bylite  ;  also  xenotime,  monazite  cyanite,  rutile,  héma- 
tite, magnetiie,  etc. 

i'roilite,  pp.  72,  1051. — See  PyrrhoiiU, 

TscHEFFKiNiTE,  p.  718. — On  tbe  occurrence  in  India,  see  ICallet,  Rec.  G.  Suit.  India,  26, 128, 
1892.     The  original  locality  is  shown  to  be  Kanjamalai  Hill  in  tbe  Salem  district,  Southern  India. 

TuRQUOis,  p.  844. — Analyses  from  New  Mexico  and  Persia,  Camot,  Bull.  Soc.  Min.,  18, 
119.  1S»5. 

Occurs  in  tbe  Jarilla  Mts.,  Dofia  Ana  Co.,  N.  M.,  Hidden,  Am.  J.  Se.,  44.  400,  1893. 

Tyrolitb,  p.  889. — Ghurcb,  workin?  again  npon  material  examiued  in  1878  (J.  Oh.  Soc.,  27, 
108)  seems  to  prove  that  tbe  minerai  (from  Falkenstein  or  Libethen?)  in  fact  contains  CaCOt 
(Il  p.  c.)  as  nn  essentitil  ingrédient  ;  of  tbu  total  ^ate»  (15*68  p.  c.)  5*23  p.  c.  was  lost  in  vacuo 
and  2*40  at  100*  G.     Min.  Mag.,  11.  5.  1893. 

TraomTB,  p.  166.— Anal ysis.  Golorado,  Hillebrand,  Am.  J.  Se.,  7.  61,  1899. 

A  partially  described  yttrium-calcium  fluoride  occurs  witb  tbe  astrophyllite  of  W.  Gbeyenne 
Gafion,  El  Paso,  Colorado.  Geiitb  and  Penâeld,  Am.  J.  Se,  44,  886,  1892.  Granular.  crystalline, 
cleavable.  H.  =  4.  G.  =  4*816.  Golor  wbite,  grayisb  or  reddisb  wbite.  Analysis  (Gentb)  gave; 
(T.Kr),0,  47-58  (at.  wgbt.  126).  GeO,  0*88.  (La.Di),0,  1*65,  GaO  19  41.  ign.  1*57,  Fe,G,.  F,  etc. 
undet.    Tbe  formula  suggested  is  GaFs.(T,£r,Ce.La,Di)Fs. 

(JiNTAiTB,  p.  1020  — For  description  of  tbe  occurrence  and  properties  of  tbls  hydrocarbon 
(a1»o  culled  giUoniU),  see  Locke,  Traus.  Am.  Mng.  £ug.,  17,  162,  1888,  and  Eldridge,  U.  S.  G. 
Surv.,  17tb  Aun.  lîep..  Part.  I,  pp.  915-945,  1896. 

Uraninitb,  p.  889. — The  yarieties  eUpnte  and  hrôggerite  yield  hélium  (and  other  gasea), 
Ranisay.  Proc.  Roy.  Soc..  68,  65,  81,  1895  ;  69,  825,  1896.  Also  Ramsay  and  Travers,  i6tV2.»  60, 
443,  1897.  Lockyer,  ibid.,  68,  67,  118.  116.  192,  198;  69.  4,  1895.  69,  842,  1896;  (and  other 
minerais)  60,  133,  1896.     Tilden,  ibid.,  69.  218,  1896      Langlet,  Oefv.  Ak.  Stockb.,  62,  211, 1895. 

Regarded  as  containing  tbe  new  substances  polonium  and  radium,  M.  and  Mde.  P.  Gurie  and 
G.  Belmont.  C.  R.,  127,  175.  1215,  1898 

Analyses,  Liano  Go.,  Texas;  Marietia,  S.  G.,  Villeneuve,  Québec,  Jobanngeorgenstadt,  W.  H. 
Hillebrand.  Bull.  U.  S.  G.  Surv.,  90,  22,  1892. 

Uranotil,  p.  699.— Ou  the  crystalline  form  (triclinic).  PJanitzky,  Zs.  Er.,  21.  74,  1892 ,  alM 
Jb.  Min.,  2,  249  réf.,  1896. 

Urbanité.  IQ,  Sjôgren,  G.  FOr.  F6rh.,  14,  251,  1892  ;  Bull.  G.  Inst.  Upsala,  2,  77,  106,  1891 
1,  Lindesite,  L.  J  IffUêirùm,  Zs.  Kr.,  23,  590.  1894. 

Monoclinic,  belonglng  to  tbe  Pyroxene  Group.  Axes  (Sjôgren), 
a  :  î  :  i  =  11009  : 1  .  0*6058,  /5  =  72*  T.  Forms  :  a  (100),  *(010X 
m  (110),  p  (iOlJ.  r  (058).  «  (111),  n  (221).  i  (111),  c  (221);  also 
doubtful,  X  (822  or  488),  y  (dl4).  Angles  :  mm'*^=  92'  40',  «u'= 
48"  ^',  ♦iitt=  44"  5',  m'ê  =  59*'  6'  (cale,  Sj). 

Habit  pyramidal,  u,  «  prominent  (Fig.  1).  Gleavage,  pris- 
tnatic  (m)  distinct  ;  c  less  so.  H=.  5-6.  (&.=  8*52  (L.),  8*53  (G.). 
Luster  vitreous.  Golor  brownlsh  black  (L.),  cbestnut-brown  (G.). 
Streak  ligbt  brown.  Faintly  translucent.  Strongly  pleocbroic. 
a  brown.  t  yellow-brown,  t  yellow.  Ax.  pi.  1  b  (010).  a  a  ^  = 
H-  16"  (L.)  10  22- (G.). 

In  composition  a  metasilicate  correspondiug  to  (Ga,Mg)SiOt 

m 

(diopside)  -f  2  NaFe(SiO«)i  (acmite).     Analyses,  R,  Mauzelius,  quoted  by  SjOgreu  (Bull.  G.  Inst. 
Upsala,  1.  c): 

SiO,  TiO,  AUO.  Fe,0«   FeO  MnO  GaO  MgO  K.O    Na,0   H,0 

1.  L&ngban  51*61     —      0*74    27*24    0  54    1-78    4*90   2  75    0*86    10*59    0-90=101*86 

2.  Glakftrn    49-21    006    1*27    25*35    0*50    6*71    5*68    1*39    0  40      8*95    1*05  F 0-20=100*77 

B.B.  fuses  witb  difficulty  to  a  maguetic  slag.    Only  sligbtly  attacked  by  acida. 
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Occura  at  L&ngban,  Swedeo,  in  caThles  in  granular  hématite.  This  minerai  was  apparently 
earlier  (18G6)  mentioned  by  Breithaupt  and  analvzed  by  Winkler  (cf.  SjOgren).  It  bad  been 
confounded  with  scheflerite  (iron-schefferite).  Aiso  found  at  Glakftrn,  province  of  Orebro,  as 
idiomorpbic  grains  in  a  mixture  of  jellowish-white  feldspar  and  rhodonite.  This  minerai  was 
partly  invest^ted  by  IgelstrOm  (1.  c.)  and  called  UndenU.  Named  afier  the  Bwedish  investigator 
Urban  Hjftrne. 

UtahUt«.— 8ee  VariêdU. 

Valbrutb,  p.  108.— Bhown  by  Petrén  to  be  a  mixture  of  ooTÉllite,  pyrrhotlte,  hydrotalcite, 
siderite,  spinel  and  probably  limonite,  G.  FOr.  FOrh.,  20,  188.  1898. 

Valléita.  G,  Cêêàro,  Bull.  Acad.  Belg.»  29,  608.  1895  ;  32,  688,  1896.  A  colorless  or  pale  red 
orthorhombic  amphibole  aocompanying  the  yiolei  tremoHte  of  Edwards,  N.  T.  In  prismatic 
crystals  with  a  riOO),  m  (110),  x  (920)?.  (021)?  ;  mmf"  =s  64**  30^.  Cleayage  m,  also  (according  to 
tbe  author)  panulel  to  the  pmacoids,  and  sevei-al  brachydomes.  H.=  4*5.  0.=  2*88.  Optically 
négative.  Ax.  pi.  |  b  (010).  Bx,  ±  a (100).  2E  =  90*  28*,  2V  =  61'  approx.  y-ff  =  00036. 
Composition  RSiOi  or  that  of  anthophyllite,  deduced  from  tbe  analysis  by  Renard  :  SiOs  68*02, 
MgO  27-99.  CaO  6*04.  Fe,0«  1*28,  UnO  3'88.  E.0  0*89.  H,0  818  =  99*23.  Easily  fusible  to  a 
white  opaque  bead.    Named  after  De  la  Vallée-Poussin. 

YARTBcrrB,  p.  824. — From  near  Lewiston,  Oedar  Valley,  Tooele  Co.,  Utah,  compact,  nodular 
or  crypto-crystalline,  color  bright  green  ;  analysis,  R.  L.  Packard  O.  2*62  :  P«Ot  44*40. 
AUO»  [82*65],  H,0  22*95  =  100.  Am.  J.  Se,  47,  297,  1894.  This  yariscite  bas  beeu  called 
utnhlUe,  see  G.  F.  Eunz,  16th  Ann.  Rep't.  U.  6.  G.  Surr.,  1894-5,  Part  IV,  p.  602.--8ee  also 
WardUô. 

VBRMicuLiTEfl»  p.  664.— A  hydro-mica.  largely  but  not  wholly  altered  to  yermicuHte,  from 
Rockv  Hill,  N.  J.,  bas  been  analyzed  by  F.  W.  Clarke  and  K.  H.  Darton.  It  is  unusual  in 
containing  a  large  percentage  of  iron  (FesOs).  and  a  ferrie  muscorite  is  suggested  as  part  of  the 
unaltered  compound.    Am.  J.  Se.,  7,  365.  1899. 

VEStmAHiTE,  p.  477.— Oryst. — Mte.  Somma  and  Zermatt,  new  forma  (observed,  except  B^ 
once  only):  r(106).  5(229).  F(552),  W  (14*14*5).  i>  (18  5-5),  iT  (722),  i? (11*4*4),  also  (1313  4)? 
Boecker,  Zs.  Er.,  20,  225,  1892.  Vesuvius.  P.  Franco.  Giorn.  Min..  4,  185.  1803;  also  in  full 
in  Boll.  Soc.  geol.  Ital..  11,  No.  2,  1893.  Monograph  with  optical  déterminations,  analyses» 
discussion  of  composition,  etc.,  Weibull,  Zs.  Er.,  26. 1,  1895>.  Friedeberg,  Silesia,  Graber,  Min. 
petr.  Mitth.,  17,  384,  1897. 

Optical  cbaracters  fully  discussed,  Elein.  Jb.  Min.,  2,  106,  1895. 

Oomp. — Ural,  analysis  of  a  chromium-bearine  variety  (2*31  p.  c.  Cr,Oi),  Sofia  Rudbeck,  G. 
FOr.  FOrh.,  16,  607,  1093.  Harstlg  (4*81  p.  c  MnO)  and  Vatîcha  (anal,  by  Mauzelius),  discussion 
of  tbe  composition  of  tbe  species  in  gênerai,  HJ.  S^Ogren,  G.  FOr.  FOrb.,  17,  267.  1895.  Analyse» 
aod  discussion  of  composition,  Jannasch  and  Weingarteu,  Zs.  anorg.  Cb.,  11,  40,  1896.  Com* 
positiou  discussed,  Rammelsberg,  Jb.  Min.,  2,  157,  1896.    Bee  also  Weibull,  above. 

ViOLAH,  p.  856.  — See  Pyraxene,  p.  57. 

VnriANiTB,  p.  814. — Occurrence,  origin,  etc.,  in  province  of  Drenthe,  Netherlands,  G.  M.  van 
Bemmelen,  Arch.  Néerland,  Harlem,  30,  25.  1897. 

Occurrence  in  the  Mecklenburg  moors,  A.  Gftrtner,  Arch.  Ver.  Meckl.,  61,  1897  (and  Inaug. 
Diss.,  Rostock). 

Wardite.    J,  M.  Daviêon,  Am.  J.  Se,  2,  154,  1896. 

Massive,  encrusting;  with  concretiouary  structure,  in  part  ooUtic.  H.  =  5.  G.  =  2*77.  Luster 
Titreous.     Color  light  green,  bluish  green.     Strenk  white. 

Composition,  2AU09.PtO».4H,0  or  AU(OH),PO«  -f  iH.O.     Analysis,  Davison,  1.  c: 

P,0.  A1,0.  CuO  FeO         MgO         Na.O        E.O  H.O 

34*46  [88*251  0*04  0*76  2*40  5*98  0*24  17*87  =  100 

Occurs  encrusting  cavities  in  nodular  masses  of  the  varlscite  from  Cedar  Valley.  Utah 
(see  above).     Named  after  Prof.  Henry  A.  War<]  of  Rochester,  N.  Y. 

Wavkllite,  p.  842. — Crvstals  described  from  Arhrcfontjiine.  Beldum,  G.  Cesàro,  Mem.  Acad. 
Belg.,  63,  1897. 

Analyses  by  Caruot,  C.  R.,  118,  995,  1894. 

Occurs  at  the  Dunellen  phosphate  mines.  Marion  Co.,  Florida,  Hoses  and  Luquer,  Sch.  Mines 
Q.,  13,  288,  1892. 
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WalMwiito.    âbteiw,  Zb.  Er..  24,  195, 1804.— See  JiMfor«a. 

Waldit*.  F.  M.  Erav»e  [Proc  B.  Soc.  Tasmftuia,  1864]  quoud  hj  Patteid,  CftUlogue  of 
Hluerali  of  Tasmanla,  p.  S4,  18M.  A  wbite,  suiorphoua  BabBtftnce,  canuliilog  cbiefly  rilica, 
alumin» and  kkIr,  but  Ol  uadetermloed  cotnpoeltiou.  B.  =  SB.  O.  =  3'96.  Occura  wltb  buid* 
or  quaiizlta  uid  Is  probably  dertred  from  Uie  alteralloa  of  &  feliltlc  rock.  Front  tbe  Weld  riTer, 
Upi<er  Huou,  TunuolA. 

W«lUt«.    J.  H.  Pratt  aai  S.  W.  Foete,  Am.  J.  8c.,  3,  443,  18»7. 

MoDocliotc  Axea  a  ;  J  :  j  =  0-766  : 1 : 1  US;  fS  =  !»*  2r 
=  001  A  100.  Heuiired  anglea;  oc  =  SS*  2r.  Am  =  S8°  W. 
aa  =  TfV,bb  =  90*.  !□  complez  twlDned  crystnli  (Flga. 
1,  S)  analngous  to  r&mlltar  forms  of  bftrmototne  Kod  ptail- 
llpalte,  but  vithout  alrintiona  on  the  (-faces. 

Cluvoge  nooe.  Brittle.  H.=4-4-S.  O.  =  S-2T8-S-aM. 
LuBter  Tilreous.    Oolorless  lo  whiie.    Oniicallv  +.    BI- 

-    -    -\      Ri     A  J -:  „  62\     Aï. 

=  Ba  :  Ca  :  E, 
18-0,  alnmli    -•  ~  ■ 

r î-8  =  100. 

fallB  into  Ihe  Pblllipelte  Oroup,  cootalulue  len  viXet  tbMi 
tbe  oUier  members  (cf.  Hln.,  p.  STl).  Iibsbonn  fuitber 
tbat  It  ia  to  be  expected  Ihat  pbillipsiie  ahoiild  coDiAln 
4H|0,  not  41H,0  aa  uaually  accepted  (see  PMUiptiU)- 


I 


43-8« 


115 


CaO  MgO  E.O 
S-itO  0'U2  S-4D 
off  betweeu  100*  and  200 


1.0      H,0 

80       18-85  =  100-01 
aecond  between  300*  ai 


Aboiit  One  molécule  of  nater  Ib  givc 
M*,  and  the  remniniler  at  a  red  beat. 

B.B.  exfoliâtes  sUgbtlf  and  fiuea  at  3*5-3  lo  a  white  bead.     TieldB  waler  readlly  in  Ibe  closed 
ibtt.     EiiBily  decomposed  by  bot  bydrocliiorjc  ncfd  with  leparalloD  of  atlica. 

Found  lu  Buck  Creek  coruudum  mine  iu  CIh;  Co.,  N.  C;  occurg  !□  iniall  cryatats  wUti  chnba- 
Ite  on  feUspar,  alao  on  corundum.     Samed  afier  Prof.  H.  L.  WelU  of  New  HaveD,  Coan. 


Westamite  (TeBUnlte),  p.  499— WelbuU  bna  mnflrmed  Groth'a  auggnstloa  tbat  the  mlnen) 
bnn  nltereilaiidalusile.  Aspecimea  examlncd  by  bloi  «bowed^nucleusof  aodaliuile aumniaded 
by  pyrupbyllite.    G.  FOr.  FOrb.,  30,  67,  1898. 

Whartonit*.    8.  H.  Bminmê,  J.  Am.  Cbem.  Soc.,  14,  No.  7.    See  PgriU. 


WiCKRMCAitaziTE.    JE  Cohen.  Ann.  Mua.  Wien,  «,  1S7,  1691. 

ff^iLLRMiTX,  p.  460.— Penfleld  haa  deicribed  colorlass  priamatic  crystala  from  tbe  Herritt 
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mine,  New  Mexico,  nUh  the  oaw  fonns  «(Olîl).  u  (3ÎÏ3),  «  (IsiS)  (Ftg.  1):  coloTlesa  rLombn. 
bednl  ciyalals  (Fig.  3)  from  tbe  Seâtilin  mtnf,  SalUia,  Colo.^alto  pa1e<green  prirai&tlc  cijiials 
from   PraiiktiD  Pumnci,  N.  J.  (Flgs.  8,  4)  wilh  A  (8130),  i  (113B).  *'3iil).     Am.  J.  T' 


,  10.  463.  18H. 


ElcLiiig'âgureBlDTeatigiittNl.  Traube,  Jb.  Min.,  E 

WiUyamite.     E.  F.  FiOman.  Proc.  R.  Soc.  N.  B.  W-,  37,  866.  1898. 

Isometric  ;    m&SHtTe.      CIvRTniife:    cubic,   perTecl.      Pracliire   unereu.      Brllllc.      H.  =  B 
I.  =  6  S7.     Luster  meliilllc.     Colur  between  tin-wbtU)  and  steel-graj.     Sirenk  grnvjsh  black. 


i  sulpb-HntlmoDlde  of  cobalt  wd  uicket,  CoS,.NfSt.Co8b, 


l-graj. 

i^.NlS, 


S.     10-93  5671  1884  18-44 

In  tbe  closed  tube  ylelda  a  dsrk  red  subllmnle,  orange  on  cooH ne: 
and  antiraontal  tumea:  nliô  tbe  laiCer  on  charcoal  fualng  to  a  globuT 
with  separalioii  of  anUniunv  trloilde. 

Fourni  et  tbe  Brakeo  Bill  mîues  (In  Wlllyaroa  townthtp),  New  Boutb  Wales,  aMoclated  wilh 
djacruile  lu  a  gniiguo  oT  cilcite  r.nd  slderlie. 

WiHEBBKaiTE,  p.  970  — Bod  «maie,  Bavaris,  analyaei,  Thiel,  Za.  Kt.  33,  395,  1894. 

WiTBXRiTE.  p.  284.— la  parallel  growtb  wltb  barite,  HQgge,  Jb.  Hln,  1,    2K,  1895. 

WoLFRAiiiTK,  p.  983.— Occurrence  in  Bollrfa,  dweribed  by  Frenzel,  analyalB  b;  BipOcz,  Hln. 
peir.  MUtb.,  16,  256,  1896. 

Occura  (C.  H.  Waireo,  prtv.  cootr.)  lu  Lawrence  Co.,  South 

Dakota,  ID  siiiiill   brllliant  black  cryllala  (Plg.  1)  in  a  Ll-hly  silU 

ceous  matrlx.    Obeerved  fomu:  a  (100),  c(OOl),  i  (OlOi.  l  (210), 

m{110).  ï{7H-0)  new,    ((103).  y  (lOl).  /(OU).  ,<1  (113).     The 

les   sbow  a  cloae  agreement  wlth   thow  elveu   for  ordioary 


ôlframlte.    B.B.  the  cryatala  ehow  n 


a  for  manganèse^ 


tbey  are  bence  înfened  to  be  the  ptira  Irou  tungitaie. 
WoLFaBBRBiTE.— Bee  CAotewfJMl*. 

Wou^iTOnrrE,  pp.  871. 10S3.— Cryitals  from  Bear  Harrisvllle,  N.  T.,  deecrnied,  lUea,  Trant 
N.  T.  Acad.  Se..  13.  146.  207.  1894. 

New  Hartford.  Oaelda  Co.,  N.  Y.,  sbows  itroag  greenlah-yellow  pboapboiwcence,  Hiliebrand, 
Am.  J,  Se,  1,323,  ia96. 

Occura,  wlth  sebleolte  aod  beiBKonal  CaSid,  in  ilan  from  PfIbtKm,  Heberdey,  Za.  Er.,  3S, 
19,  I88fl. 

An  esaential  constituent  In  apllte  from  Quérlgut,  Ariège,  likcrolz,  Bull.  Bac.  Hlo.,  21,  273, 
1898. 

CryaUls  altcred  to  pyroiene,  Diana,  Lewla  Co.,  N.  T..  C,  H.  Smytb,  Jr.,  Am.  J.  Bc.,  4,  809, 


WCLFBNITB,   p.    s 

morpbic  (Plga.  1-8)  wlth  p  (3(!î)  below  ooly,  wliile  e 


M: 


/ 


/ 


y 


